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The increasing demands on recreation result in expanamg pressure on 
many a place of natural beauty and conservationists' interest. People being 
given more free time, with growing possibilities of mobility, search for peace, 
quietness and beauty in nature not considering the fact that they can be 
a potential danger of destruction of what they are looking for. 

Therefore one great task emerges before ecologists, conservationists and 
managers - to study and to understand processes connected with the 
recreational impact to preserve nature at least as it is for the future. 

One of the most difficult tasks now is the collection and quantification of 
data that could be interpreted and used in practice. There is practically no 
place that would not be disturbed by some human activity either directly 
or indirectly and these influences arc very hard to distinguish. 

In this article I would like to show one method of evaluating a decline in 
diversity and complexity of vegetation and the degree of anthropogenization 
first used by KOSTROWICKI ( 1970) . 

METHODS 

I have applied Kostrowicki's method on the basis of vegetation releves comprissing various 
natural plant communities from the lowlands to the mountains. Releves were sampled in areas 
relatively undisturbed and disturbed by recreation, but comparable with the former ones. The 
habitats were predominantly damaged by trampling and eutrophization. The taxonomic nomen
clature (where the authors' names are not given) follows RoTHMALER (1976). Releves were 
recorded by means of ten-numbered scale by Domin, modified by Hadac. 

KoSTROWICKI (l.c.) suggests the following equation for the evaluation of the degree of diversity 
and complexity of vegetation: 

I= (lOOOp.g)al + (700p.g)a2 + (500p.g)a3 + (.lOOp.g)b + (p.g)c 
100 ' 

where al, al!, a3, b, c = vegetation layers, p = total coverage of a given layer, g = tote.I number 
of specie1t forming e. given layer. The multipliers l OOO, 700 etc. mark differences in the increment 
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Tab. I. - Plantagini medii-Festucetum rupicolae HA.DAO et RA.MBOUSKovA. 1981 - slightly 
disturbed (a) near the road Srbsko-Hostim almost against the branch to the quarry of the 
Chlum hill and very strongly disturbed (b) on the central strip of the path of Zlaty kun, b oth 
in the Bohemian Karst (anthropophytes A) 

Releve a. b 
Exposition NW 
Slope (0

) 10 0 
Area (m2) 8 6 
Number of species E1 22 24 

Eo 2 0 
Coverage E1 (%) 95 75 

Eo 5 0 

E1 T (%) T(%) 

Achillea millefolium 1 1 
Agrostia stolon if era 1 1 A 
Alyasum alyssoides 1 3 3.5 
Arenaria serpyllifolia 2 2 
Arrhenatherum elatius 2 2 4 10 
Aaperula cynanchica 3 3.5 
Oarduus acanthoides 1 1 A 
Oarduus nutana 1 
Oentaurea scabiosa 3 3.5 
Oerastium arvense 1 1 A 
Oorwolvulus arvensis 1 I A 
Orepis biennis 1 1 A 
Dactylis glomerata 2 2 A 
Echium vulgare 2 2 
Euphorbia cyparissiaa 2 2 
Festuca rupicola 8 62.5 5 20 
Fragaria vesca 3 3.5 
Galium glaucum 5 20 
H elianthemum nummularium 1 1 1 1 
H ieracium pilosella 1 I 
Hypericum perforatum 
K nautia arvensis 3 3.5 
Lolium perenne 2 2 A 
Matricaria maritima subsp. inodora I 1 A 
M edicago lupulina 3 3.5 A 
Pimpinella saxifraga 4 10 
Plartago lanceolata 1 1 5 20 A 
Plantago major 3 3.5 A 
Plantago media 2 2 1 1 A 
Poa annua 4 10 A 
Polygonum aviculare 1 1 A 
Potentilla arenaria 1 1 
Potentilla heptaphylla 2 2 
Salvia verticillata 2 2 
Sanguisorba minor 4 10 5 20 
Scabiosa ochroleuca 1 I 
Taraxacum of ficinale 2 2 A 
Teuerium chamaedrya 2 2 
ThymWI pulegioidea 4: 10 



Tab. I. (contd.) 

Eo 

Syntrichia ruralis 
Thuidium abietinum 

LTE1 

I 

A 

4 
2 
145.5 

145.5. 22 
10o- = 32.0 

6.5 

100 = 
0•3 

6. 5. 100 

145.5. 22 0.9 

111.5 
111.5. 24 
----

100 

48 . 11 

26.8 

100 = 
6•8 

48. 11 . 100 
- -11- 1- .-5-.-2-4- = 2 I.5 

of the organic mass between herbaceous vegetation and shrubs and trees growing at the slowest 
rate. The multipliers were ta.ken from the work of BOYSEN-JENSEN (1932). 

Further Kostrowicki suggests the degree of anthropogenization A as follows: 

gA. PA 
A=~ , where gA =number of anthropophytes for a single layer, PA coverage 

Tab. 2. - Untrampled (a) and trampled (b) community with Featuca rupicola on slopes of the 
Sarka gully - Prague (anthropophytes A) 

Releve 
Exposition 
Slope (°) 
Area (m2) 
Number of species 
Coverage ( %) 

A chillea collina 
Agropyron intermedium 
Arrhenatherum elatius 
Oentaurea stoebe 
Oonvolvulus arvensis 
Dianthus carthusianorum 
Eryngium campestre 
Euphorbia cyparissias 
Festuca rupicola 
Galium verum 
Koeleria macrantha 
Lolium p erenne 
M edicago f al ea ta 
Salvia nemorosa 
Stachys recta 
Taraxacum officinale 
Thymus marschallianus DoM. 
Trif olium arvense 

LT 
I 
A 
IA 

a 
s 
5 

10 
13 

100 

T(%) 

2 2 
3 3.5 
1 1 
3 3.5 
1 1 
4 10 
4 10 
7 41.5 
3 3.5 
1 1 

4 10 
1 1 
1 1 

89 
11.6 
0 
0 

b 

0 
9 

11 
95 - 100 

T(%) 
1 1 
4 10 

3 3.5 A 

+ 0.5 

8 62.5 
1 1 

5 20 A 
3 3.5 

+ 0.5 A 
3 3.5 
1 1 A 

107 
11.8 

1.0 
8.5 
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Tab. 3. - Untrampled (a} and trampled (b) community Oetrario-Festucetum aupinae JENix 1961 
a.long the tourist path near the SnMne jamy in the Krkonose mountains 

Releve a b 
Exposition s s 
Slope (0

) 1 - 3 1 - 2 
Area. (m2) 9 9 
Number of species E1 6 4 
Coverage (%) E1 80 50 

Eo 30 0 (not analysed) 

T(%) T(%) 
Oalluna vulgaris 8 62.5 3 3.5 
Oarex fyllae subsp. nardeticola HOLUB 4 10 
Deschampsia flexuosa 6 29 
Festuca supina 5 20 7 41.5 
Hieracium alpinum 3 3.5 + 0.5 
N ardus stricta 1 1 
V accinium myrtillua + 0.5 

:ET 126 46 
I 7.6 1.8 
A, IA 0 0 

of anthropophytes for a single layer, and the degree of diversity and complexity of anthropo
phytes IA for each layer: 

IA = ~A· PA . 100 (%) for herb layer and similarly for other layers. Index I can reach 
(g • p)C 

1- 3 for open dune communities, 30- 60 for steppes and meadows, 500- 1000 for pine forests 
poor in species, 2500- 5000 for various types of deciduous and mixed forests, 5500- 6500 for 
flood plain meadows and forests rich in species, 14000- 25000 for tropical rain forests according 
to Kostrowicki (Le.). 

Tab. 4. - Lolio-Plantaginetum majoris BEGER 1930 (anthropophytes A) - Zlichov (Prague) 

Exposition 
Slope (0

) 

Area (m2) 
Number of species 
Coverage ( %) 

Dactylis glomerata 
Eryngium campestre 
Lolium perenne 
Plantago lanceolata 
Plantago media 
Taraxacum ojjicinale 
Trif olium repens 

150 

0 
4 
7 

55 

3 

+ 
7 
4 
1 
1 
3 

T(%) 
3.5 A 
0.5 

41.5 A 
10 A 

1 A 
1 A 
3.5 A 

61 
4.3 
3.6 

85.0 



Tab. 5. - Acereto-Fraxinetum KLIXA 1932 (a) a.long road from the Karl.Stejn castle to Prague 
and "Sambuco-Fraxinetum" (b) changed by eutrophization just under the castle (anthropo-
phytes A) 

Releve a b 
Exposition E E 
Slope (0

) 30 35 
Area (m2) 200 200 
Number of species 36 27 
Coverage ( %) Ea 65 75 

Ez 20 40 
Ei 85 80 
Eo 0 0 

E3 T(%) T(%) 
Acer platanoides 4 10 7 41.5 
Oarpinus betulus 5 20 
Fagus sylvatica 4 10 
Fraxinus excelsior 6 29 7 41.5 
Pinus sylvestris 1 1 A 
Ulmus glabra 4 10 6 29 

Ez 

Acer campestre 5 20 4 10 
Acer platanoides 2 2 2 2 
Acer pseudoplatcmus 2 2 2 2 
Oarpinus betulus 3 3.5 
Oornus mas 4 10 
Oorylus avellana 3 3.5 1 
Evonymus europaea 4 10 
Fraxinus excelsior 4 10 
Lonicera xylosteum 2 2 
Ribes uva-crispa 3 3.5 
Sambucus nigra 6 29 A 
Ulmus glabra 4 10 2 2 

E1 

Aegopodium podagraria 3 3.5 
Aesculus hippocastanum (juv.) 1 l A 
Alliaria officinalis 2 2 5 20 
Anthriscus sylvestris 1 1 7 41.5 A 
Asarum europaeum 4 10 
A rctium lappa I l A 
Ballota nigra 2 2 A 
Oampanulla trachelium 2 2 
Clematis vitalba 2 2 A 
Epilobium montanu '7l l 1 
Evonymus europaea 2 2 
Fagopyrum dumetorum ScHREB. + 0.5 
Fragaria moschat,a I I 
Galium aparine 2 2 
Galium odoratum 4 10 
Galium syhaticum I I 
Geranium robertianum I I A 
Geum urbanum I I A 
H edera helix 
H epatica nobilis 3 3.5 
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I mpatiena parviflora 6 29 A 
Lamium galeobdolon L. 5 20 
Lamium macukitum 3 3.5 
Lathyrus vernus 2 2 
M ercurialia peren'l'lis 4 10 
Poa nemoralis 2 2 
Primula veris 1 1 
Pulmo'l'I aria obscura 2 2 
Rariunculus auricomus 2 2 
Ribea uva-crispa 2 2 
Sisymbrium strictissimum 2 2 A 
Stellaria holostea 7 41.5 
Taraxacum officinale 2 2 A 
Torilis japonica 2 2 1 1 A 
Urtica dioica 2 2 A 
Veronica chamaedrys 1 1 
Veronica hederifolia subsp. hederifolia 2 2 
Viola hirta 1 1 

LTE3 79 113 
~TE2 176.5 46 
LTE1 125.5 114.5 
I 4821.6 4817.8 
I Ea 3950,0 4520.0 
IE2 841.5 276.0 
IE1 30.1 21.8 
AE3 0 0 
AE2 0 29.0 
AEl 0.3 9.3 
IAEa 0 0 
1AE2 0 10.5 
IAEl 0.8 42.7 

RESULTS AND DISCUSSION 

The following table~ give several examples of plant communities of dif
ferent habitats, and the way of calculation of I, A and I A. 

The first example (Tab. 1) is the community Plantagini medii-Festucetum 
rupicolae HADAC et RAMBOUSKov.A 1981 from th e Bohemian Karst, re
presented by one community very ~ lightly disturbed and another one in
fluenced very heavily. The second example (Tab. 2) is trampled and un
trampled community with Festuca rypicola in th e Sarka gully. It is clear that 
in both cases index I is lower in the Sarka than in the Bohemian Karst , which 
seems to be caused by the substratum of the Sarka region poorer in nutrients. 
Comparing both releves within one assodation the anthropogenic impact 
is obvious. 

We must. take into consideration that the'e communities are often develop
ed on 3hallow soils in extreme habitats of so called rock steppes and there
fore they are susceptible to any kind of disturbance. Even worse is the 
situation in alpine communities represented by one example (Tab. 3) which 
shows again trampled and untrampled communities of the Cetrario-Festu
cetum supinae JENIK 1961. Extreme conditions of the mountain climate 
make it impossible for the common anthropophyt es indicating trampling 
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Tab. 6. - Tilieto-Aceretum FABER 1933 untrampled (a) and trampled (b) undergrowth (tree 
layer not analysed) along the tourist path from the Punkva caves to the Macocha. abyss (anthropo
phytes A) 

Releve 
Exposition 
Slope (0

) 

Area (m2) 
Coverage ( %) E2 

E1 

Acer campestre 
Acer platanoides 
Acer pseudoplatanus 
Oarpinus betulus 
Evonymus verrucosa Scor. 
Fagus sylvatica 
Fraxinus excelsior 

Acer pseudoplatanus 
Brachypodium sylvaticum 
Oarex digitata 
Epipactis helleborine 
Evonymus verrucosa ScoP. 
Fragaria moschata 
Galium sylvaticum 
Geranium robertianum 
Knautia dry1"eja 
Lamium galeobdolon 
M ercurialis perennis 
M ycelis mural is 
Pulmonaria obscura 
Viola reichenbachiana 

L:TE2 
L:TE1 
IE2 
IE1 
AE1 
IAEl (%) 

a 
w 
45 

8 
25 
65 

1 
2 
4 
3 
1 
1 
1 

3 
3 
2 

1 
3 

+ 
6 
3 
5 
2 
4 
1 

b 
w 
45 

8 
30 0 
70 2 

T(%) T(%) 

1 
2 

10 
3.5 
1.5 
1 
1 

3.5 
3.5 
2 

+ 0.5 
1 
3.5 
0.5 A 

29 
3.5 

20 
2 A 

10 
1 + 0.5 

19.5 0 
79.5 2 

136.5 0 
9.5 0.1 
0.1 0 
0.5 0 

(e.g. Poa ann11.a, Plantago major, Lolium perenne etc.) to grow, so that Lhe 
destruction of the vegetation cover leads to a complete denudation of soil 
surface and its quick erosion. 

Tab. 4 demonstrates one typical trampled community Lolio-Plantagineturn 
majoris BEGER 1930 from the Zlichov slopes in Prague. The numerical 
indices indicate how poor in species the community is; all of them are 
anthropophytes. 

Tables 5-9 concern forest communities, both more or less natural ones 
(Acereto-Fraxinetum near Karlstejn, Tilieto-Aceretum near the Punkva caves 
in the Moravian Karst, pine forest near Dvfu Kralove and spruce forest near 
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Tab. 7. - Cultural spruce forest with pine on the habitat of an autochthonous Querco-Oarpinion 
K.LIKA 1957 - undisturbed (a) and disturbed (b) by recation - at the Slapy dam near Zivohos£ 
(anthropophytes A) 

Releve a b 
Exposition SE SE 
Slope (0

) 5 5 - 7 
Area (m2) 20 35 
Number of species 24 18 
Coverage(%) Ea 55 65 

E2 20 30 
E1 55 80 
Eo 35 0 (not analysed) 

Ea T(%) T(%) 

Alnus glutinosa 3 3.5 
Betula pendula 3 3.5 
Picea abies 7 41.5 3 3.5 
Pinus sylvestris 4 10 4 10 
Quercus petraea 7 4U5 

E2 

Betula pendula 4 10 
Oarpinus betulus 2 2 2 2 
Oorylus avellana 4 10 
Quercus petraea 4 10 
Rubus fruticosus L. 2 2 
S ambucus racem osa 3 3.5 A 
Sorbus aucuparia 3 3.5 

E1 

Galamagrostis arundinacea 2 2 
Oarex pallescens 2 2 
Deschampsia caespitosa 3 3.5 
Deschampsia flexuosa 3 3.5 
Epilobium angust1f olium 4 10 
Fragaria vesca 2 2 
Hieracium murorum 2 2 
Impatiens parviflora 8 62.5 A 
Luzula luzuloides 5 20 
Luzula pilosa 7 41.5 
M oehringia trinervia 2 2 2 2 
M aianthemum bifolium 3 3.5 
M ycelis mural is l l A 
Oxalis acetosella 7 41.5 6 29 
Picea abies (juv.) + 0.5 
Poa nemoralis l 1 
Potentilla erecta 2 2 
Quercus petraea (ju v.) + 0.5 
Ranunculus repens 1 l A 
Rubus fruticosus L. 8 62.5 
Senecio sylvaticus 1 l 
V accinium myrtillus 4 10 
Viola reichenbachiana 2 2 
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LTE3 51.5 62 
LTE2 24 20 
LTE1 146.0 163.5 
I 1152.3 3213.l 
I Ea 1030.0 3100.0 
IE2 96.0 100.0 
IEl 26.3 13.l 
AE2 0 3.5 
AE1 0 1.3 
IAE2 0 3.5 
IAEl 0,1 9.7 

.Spindleruv Mlyn), and cultural one (spruce monoculture near the Slapy 
dam). 

The first example (Tab. 5) - the community Acereto-Fraxinetum KLIKA 
1932 from the Bohemian Karst near Karlstejn - is compared with originally 
the same community near the castle changed by eutrophization where an 
·expansion of anthropophytes leads to forming a substitutional community 
provisionally called "Sambuco-Fraxinetum". Indices I, A, IA document 
changes in species composition, especially in shrub and herb layers. 

Tab. 6 compares two herb layers in the community Tilieto-Aceretum FA
BER 1933, the first one in its natural state and the other one quite destroyed 
as a result of short-cutting switch backs. This leads to the complete de
struction of the herb layer, damage of tree roots and erosion. 

Very interesting results are shown when the cultural spruce forest in an 
unnatural habitat near the Slapy dam (Tab. 7) is compared with one 
near the camping site at Spindleruv Mlyn (Tab. 8) in its natural habitat. 
The long-term use of the Slapy dam for recreational purposes has caused 
disturbance of a spruce monoculture and a return of more or less autoch
thonous species of shrubs and trees, but the herb layer influenced especially 
by trampling is poorer in species and a number of anthropophytes are 
present. 

The last example (Tab. 9) is a pine forest near Dvur Kralove on poor 
sandy soil. The recreational impact on such an oligotrophic habitat is more 
severe and becomes evident sooner than that in eutrophic habitats. This 
fact was also proved by the work of BEARDSLEY et WAGAR (1971). 

The results show that the herb layer is always changed in the most drastic 
way due to recreation. This is understandable for the herb layer is influenced 
immediately while the shrub and tree layers suffer especially from the 
-environmental factors; these changes do not appear at once, but after some 
time. 

The communities of scree forests on steep slopes, those of pine forests on 
poor soils and alpine communities of wind-exposed habitats seem to be quite 
vulnerable and susceptible especially to quick changes connected with 
trampling. On the other hand some communities, e.g. spruce forest mono
cultures in their unnatural habitats are enriched, as a result of long-term 
recreatiqn, by some species of the natural habitat. 

155 



Tab. 8. - Spruce forest - more or less undisturbed (a) by recreation and disturbed (b) - near 
the camping site at Spindleruv Mlyu (anthropophytes A) 

Releve a b 
Exposition w s 
Slope (0

) 1 - 4 0 - 3 
Area (mZ) 200 200 
Number of species 18 14 
Coverage(%) Es 65 60 

Ez 10 10 
E1 70 30 
Eo 20 3 5(not 

analysed 

Es T(%) T(%) 
Alnus incana 3 3.5 
Fagus sylvatica 1 1 
Picea abies 8 62.5 8 62.5 
Sorbus aucuparia 1 l 

Ez 

Acer pseudoplatanus 2 2 
Alnus incana l 1 
Fagus sylvatica 1 1 
Picea abies + 0.5 
Rubus idaeus 3 3.5 3 3.5 
Sambucus racemosa l 1 A 
Sorbus aucuparia 3 3.5 4 10 

E1 

Oalamagrostis villosa 2 2 5 20 
Oarex strigosa 2 2 
Oicerbita alpina 2 2 
Deschampsia flexuosa 6 29 4 10 
Dr1.Jopteris austriaca 7 41.5 l l 
Dryopteris carthusiana 1 l 
Gentiana asclepiadea 1 1 
H omogyne alpina 1 1 
Luzula luzuloides 2 2 4 10 
Mainthemum bifolium 1 l 
Picea abies (juv.) 1 1 
Polygonatum verticillatum 4 10 
Prenanthes purpurea 4 10 
Rumex acetosella 3 3.5 A 
Silene dioica 3 3.5 A 
Vaccinium myrtillus 8 62.5 3 3.5 

LT Es 64.5 65.5 
LTE2 8 19 
LTE1 144 83.5 
I 1974.8 1452.2 
I Es 1935.0 1310.0 
IE2 24.0 133.0 
IE1 15.8 9.2 
AE2 0 l 
AE1 0 0.1 
IAE2 0 0.7 
IAEl 0 1.5 
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Tab. 9. - Pine forest - more or less undisturbed (a} by recreation and disturbed (b) - along the 
road Dvllr Kralove-Praha, near Dvtir Kralove (anthropophytes A) 

Re I eve a b 
Exposition 
Slope (0

) 0 0 
Area (m2) 90 90 
Number of species 6 7 
Coverage {%) Ea 50 40 

E2 10 3 
E1 85 10 
Eo 40 1 {not analysed) 

Ea T(%) T{%) 

Betula pendula 3 3.5 
Picea abies 3 3.5 
Pinus sylvestris 8 62.5 8 62.5 

E2 

Be#ula pendula 3 3.5 
Picea abies 3 3.5 
Sorbus aucuparia + 0.5 

Ei 

Calluna vulgaris 1 I 
Deschampsia f lexuosa 7 41.5 4 10 
Pinus sylvestris {juv.) 2 2 
Poa annua 1 I A 
V accinium myrtillus 8 62.5 1 1 
Vaccinium vitis-idaea 3 3.5 1 I 

:ET Ea 69.5 62.5 
:ETE2 7.0 0.5 
:ETE1 107.5 16 
I 2102.2 626.5 
I Es 2085.0 625.0 
IE2 14.0 0.5 
IE1 3.2 1.0 
AE1 0 0 
IAEl 0 1.0 

The results obtained during one single season cannot be generalized, never
theless they are in accordance with some investigations made abroad (see 
·e.g. SEIBERT 1974). 
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SOUHRN 

(Hanek se zabY'va vyuzitim nekterych numerickych indexu, navr:Zenych Kostrowickjm 
(KosTROWICKI 1970) pfi hodnoceni vlivu rekreace na vegetaci. Kostrowicki navrhl tzv. index 
diverzity a komplexity vegetace 

I _ (1000 p.g)al + (700 p.g)a2 + (500 p.g)a3 + (100 p.g)b + (p.g)c 
- 100 ' 

a.1, a2, aa, b, c = jednotliva patra, p = celkova pokryvnost patra, g = celkovj pocet druhu 
..- patre, konstanty 1000, 700 atd. jsou prevzaty z prace BOYSEN-JENSEN (1932) k vyjadfeni 
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rozdihi v biornase rnezi jednotliryrni patry. Dale Kostrowicki uziva stupne antropogeniza.ce A: 

A = ~-=--~ , gA = pocet antropofyt v danem patfo, PA = pokryvnost antropofyt v danem 
100 

patfe, a stupne diverzity a kornplexity antropofyt IA: 

IA = gA ·PA . 100 (%)pro bylinne patro a obdobne pro ostatni patra. 
(p • g)C 

Na podklade techto indexu by lo provedeno hodnoceni v nekolika typech spolecenstev od 
teplomilnych travinnych a dfovinnych spolecenstev Ceskeho a Moravskeho krasu pfes vetsinou 
kulturni lesni spolecenstva stfednich nadmorskych ry8ek ke hlebenovY"m spolecenstvurn Krko
nos. Snimky dokurnentuji spolecenstva jednak rekreaci vice rnene nenarusena a jednak ovliv
nena rekreaci, hlavne seslapem a eutrofizaci. 

NejvetSi zmeny nastavaji zasadne v bylinnem patfe. Zejmena spolecenstva sufovych lesu na 
svazich, spoleeenstva boru na chudych pudach a horska travinna spolecenstva exponovanych 
stanovis£ velmi trpi vysokou frekvenci navstevniku. 

Nektera spolecenstva, napf. smrkove monokultury kolem Slap, jsou naopak ,,zasluhou" 
dlouhodobe rekreace obohacovana o druhy puvodnich spolecenstev. 

Travnata spolecenstva okoli Prahy zfejme nejsou zatim ohroiena uplnou devastaci, i kdyz 
zde urcite poroste navstevnost. Indexy Iv naru8enem a nenarusenem typu vegetace n ejsou pfili8 
rozdilne, ale dulezite je jednak druhove (')Chuzeni, pfi cernz Se rozrustaji VUCi seslapu odolnejsi 
druhy a do spolecenstva vstupuji antropofyta, coz se projevuje zvysenim indexu A a konecne 
i IA. 

Vysledky jedne sez6ny neopravnuji k pfedeasnyrn zaverlirn, ale jiste by bylo vhodne ve snadno 
zranitelnych oblastech rekreaci co nejvice usmernovat. 

REFERENCES 

BEARDSLEY W. G. et J. A. WAGAR (1971): Vegetation management of a forest recrea.tion site. -
J. Forest., Washington, 69 : 728- 731. 

BOYSEN-JENSEN P. ( 1932): Die Stoffproduktion der Pflanzen. Tom. 1- 3 - Jena .. 
KosTROW'ICKI A. S. (1970): Zastosowanie metod geobotanicznych w ocenie przydatnosci terenui 

dla potrzeb rekreacji i wypoczynku. - Przegh:},d Geograficzny, Warszawa, 43 : 631- 645. 
RoTHMALER W. (1976): Exkursionsflora fiir die Gebiete der DDR und der BRD. - Berlin. 
SEIBERT P. (1974): Die Belastung der Pflanzendecke durch den Erholungsverkehr. - Forst

Wissenschaftliches Centralblatt, Berlin, Hamburg, 93 : 35- 43. 

Received 14 l\Iay 1980· 

158 


