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Vegetation development on gravel sites of the Soća 
river between the towns of Bovec and Tolmin

Vegetationsentwicklung an Kiesbänken des Flusses Soća 
zwischen den Städten Bovec und Tolmin
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Sum m ary: The article studies the Vegetation of gravel sites betw een Bovec and  
Tolm in, classified into the associations Sahci-M yricanetum  and Salicetu  
incano-purpureae. A part from  that it describes syndynam ic relationships

betw een the studied syntaxa.

purpureae. Weiters beschreibt er die syndynamischen Beziehungen zwischen den u 

tersuchten Syntaxa.

1. Introduction
G ravel sites at the village of Ć ezsoća have so far been phytosociologically  

researched only by WRABER (1965), w ho described the association Leontodon  
berinii-Chondrilletum , but only briefly m entioned other types of v egeta i  ̂
D ue to several oral accounts (dipl. ing. MLEKUŻ) relating the reappearance of the 

species Myricaria germanica w e decided to study t h e v eSetetl° " 0  e a “  
Salicion eleaeno-daphnoidis in the upper course of the Soca n v e r So far, th  
has been no felevś m aterial on the stands w ith the species Myncana germamca m  
S lo v e n "  and the w illow  stands of the grey w illow  have - c e n t l y  been re­
searched (ŚILC & ĆUSIN 2000, ŚILC 2003, DAKSKOBLER et al. 2004).
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2. Research area
W e researched an approx. 40-km -long section of the Soća betw een the 

confluence w ith Lepena and Tolm in. M any gravel pockets occu r w ithin this 
section. The largest is at Ć ezsoca and covers a considerable p art of the holocene 
valley bottom . A t this point the Soća has a very  slight fali (3-4.8 %o) and deposits 
gravel w ithout organie alluvium  (PETERLIN & SEDEJ 1 9 6 3 /  64, ĆERNILOGAR et al. 
1991, 1993). The research  area is situated in the m od erate  Continental clim ate of 
w estern  and Southern Slovenia (OGRIN 1996). M ean annual tem perature of the 
air in Bovec is 9 .3°C  and in Tolm in 10.6° C  (MEKINDA-MAJARON 1995). Mean 
annual rainfall in L og Ćezsośki is 2988 m m  and 2987  m m  in K obarid (ZUPANĆIĆ 

1995).
The Soća is a river with snow-rain regime, with average discharge 25.4 

m 3/ s  at the Station of Log Ćezsośki and 34.1 m 3/ s  at Kobarid (KOLBEZEN & 
Pristoy 1998).

M yricarietum , circle- Salicetum  incano-purpureae.

3. Methods
The Vegetation w as researched according to the standard  Central- 

Europ ean , Z ürich-M ontpellier m ethod (BRAUN-BLANQUET 1964; WESTHOFF &
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VAN DERMAAREL 1978). N u m e rica l an aly ses  w e re  p e rfo rm e d  w ith  th e C om p uter 

P ro g ra m m e  S Y N -T A X  2000 (PODANI 2001).
P The nom enclature of v ascu lar plants follow s MARTINCIC et al. (1999) 
except for the species Solanum lycopersicum L. For the syntaxonom ical sc em e o 
the d a ss  Salicetea p urpureae w e follow ed the w ork of ORIOLO & POLDINI ( 
w hich am ong others treats also the territory  of Slovenia.

4. Results
4.1. Description of comnciunities

S y n ta x o n o m ica lly  classified  sta n d s  s tu d ied .

Salicetea purpureae MOOR 1958  
Salicetalia purpureae MOOR 1958  

Salicion eleagno-daphnoidis (MOOR 1958) GRASS 1993 
Salici-Myricarietum MOOR 1958  
Salicetum incano-purpureae SlLLlNGER 1933

4.1.1. Salici-Myricarietum M oor 1958 
Character and differential species

Mvricaria germanica is the ch aracter species, w hile the differential species
are Juncus articulatus, Juncus bufonius, Tussilago farfara, Equtsetum vanegatum and

CWemMyricmia is a typical pioneer shrub species on gravel bars of A lpine rivers 
(Bill et al 1997), able to  survive a lon g-term  tim e and space Isolation, lt can  dis 
tribute vegetatively  w hen covered  b y  debris (MÜLLER 1995). In o rd er to dis- 
sem inate w ith seeds the species requires a m oist sandy substrate on bare grave  
at a specific tim e, w hich can only be ensured by undisturbed m orphodynam ics

of the river (Müller  1998). .
Mvricaria germanica is on the Red list of endagered flora in Slovenia

(WRABER & Skoberne 1989). G ravel sites at CezsoCa still have a natu ral regim e- 
even follow ing critical floods- w hich allow s Myricaria to thrive and even  spread. 
Its m ass occurrence on gravel sites a t Ć ezsoća can be related to a large flood in
2000 w hich considerably altered the gravel site. A p art from  the natu ral d ynam  
ics of the river, gravel excavation  can  also contribute to the p reservation  of the 
association, as it form s m icrorelief and m icrohydrology w hich is com parable to  

natural gravel sites.
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SLOVENIJA

F igu re 2: D istribution of the species Myricaria germanica in Slovenia.

Flnristic com positiori
In the shrub layer, the dom inant species Myricaria germanica is accom pa-

nied bv Salix eleagnos, S. purpurea and S. alba. Most com m on species among 
herbs are those of the dass Molinio-Arrhenatheretea: Agrostis stolomfera,
Deschampsia cespitosa, Festuca arundinacea, Molinia caerulea. Hescribed

Stands from  the gravel sites of the Soca are v ery  sim ilar to those descnbed

b y  MOOR (1958) in the original diagnosis, and less
from  the neighbouring Friuli V enezia Giulia (Oriolo & POLDINI 2002) The 
releve m aterial collected  by MOOR (1958) is from  the w arm  A lpine valleys 
(OBERDÖRFER 1992). W e can also conclude that o ur stands are better preserved. 
The stands described b y  MOOR (1958) h ave changed  com pletely and have^been 
replaced b y  a drier or a m ore nitrophilous v an an t (Gallan dat  et a l . 1993).

ECOl°T yhe com m unity  thrives on gravel sites w ith fine sand. It is; ofte,n^found^in 
depressions w here fine m aterial h as been deposited. D espite the fac that the 
species w ith  its sm all leaves is adapted to  drought, it thrives on  m oist, flooded 
sftes O lder individuals can grow  on gravel as w ell, reaching for ground w ater
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with their deep roots (BILL et al. 1997). PETUTSCHNIG (1994) is of opinion that

also d ry  variant of the association should be considered.

SynChThe community is distributed along the A lps, with the Southern edge of 
U ,1 hpine the northern A pennines and the Balkans (O r io lo  & POLDIN 

M 02) A s * e  fites  on which it g row s are endangered  and because dom inant 
nec es c a ^ o t  grow in substitute habitats (MÜLLER 1995) the community is in 

regression^ts only locality, known so far in Slovenia, is on gravel sites at

Ćezsoca.

4 1 2  Salicetum incano-purpureae Sillinger 1933

“ " S  Ä t L  ..
Whkh OKLOUD & P O L D IN I (2002) propos a s  d i f i e n a i t i a l  is

“ I * «  “ “ » . a ™ -  b>:

s t  s s :  s  r r r r -
Calamagrostis varia.

ECOl°  The com m unity  thrives on gravel and sand, usually on elevated sites. The  
site is basic (pH (H2o,=8,3), w ith  low  values of m axim u m  w ater capacity  of the 

soil (38,3 vol. %) (the Bistrica stream , SlLC (2003)).

Subtypes

initial site. The stands grow  on gravel w hich  d n es up during t e su

i« related to the association I .o n to d o r .i

' £ ? £ £ = Ä ^ f  the dass 

Thlaspietea rotundifolii. WRABER (1965) equates them with similar stands
M vricario-Chondrilletum salicetosum. , , n . , , ,

The nom enclature typ e of the subassociation is releve 9 in table 1.
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P etasitetosu m  h yb rid i ORIOLO & POLDINI2002
D ifferential species are: Cirsium oleraceum, Eupatorium cannabinum, Knautia 

drymeia, Peucedanum verticillare, Petasites hybridus and Chaerophyllum hirsutum. 
The site is less disturbed, usually on higher parts of the gravel bar, and is meso- 
philous and nitrophilous. The w illow s are betw een 3 and 4 m etres tall.

C om p ared  to the stands of the subassociation p etasitetosum  hybridi on 
the N adiża river nearby (ŚlLC & ĆUŚIN 2000) the stands at Ć ezsoća are more 
initial, as the Soća inundated  heavily in 2000.

S yn ch oro lo gy
The com m unity  is distributed everyw here in the A lps, on the Apennines 

and over the Balkans (ORIOLO & POLDINI 2002). A s a result of the hum an impact 
on the m orp h od yn am ics of rivers and gravel sites the com m unity  is endan- 
gered. In Slovenia it can  be found on gravel sites of all m ajor rivers.

Figure 3: O rdination d iag ram  (PC oA , sim ilarity ratio) of releves from  Table 1 
and added  releves of the association Leontodonti-C hondrilletum  

(WRABER 1965). Sym bols: H -  Salici-M yricarietum , □ -  Salicetum  in- 
can o -p u rp u reae hieracietosum , ■  Leontodonti-C hondrilletum , H- 
Salicetum  incano-purpureae petasitetosum  hybridi.
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In the ordination diagram  (Figure 3) the stands clearly divide into three  
eroups O n the abscissa is the gradient of the developm ent of the Vegetation and  
fhe gradient of m oisture on the ordinate. The num erical analysis show s the di-

reCtI°  Edwards et al. (1999) stress the specific significance of allogemc (external) 
nrocesses in our case hydrology, for the development of Vegetation on grave 
sites of large Alpine rivers. Ecologists, however, are more interested in auto- 

pnic (internal) processes. The river has a dominant impact on the developm  
T v e g Ä  ib o v e  all on the place of development. MÜLLER (1995) mentions 
the temporal and spatial dimensions of Vegetation of floodplams. p ases
Vegetation o f  d i f f e r e n t  a g e  a r e  a r r a n g e d  a s  a  mosaic.

The association Salici-Myricarietum develops in depressions made by  
river in the gravel, where the river deposits fine alluvial m aterial The associa­
tion Salicetum incano-purpureae develops on gravel Islands which are elevate 
above the river level. Development of the Vegetation on the Islands is a speci i 
form of vegetational syndynamics, in which allogemc processes prevai over

aUtOSStlnds°ofLthe association Leontodonti-Chondrilletum are initial on rough  
river gravel. They are successionally related to the stands of the subassociation 
Salicetum incano-purpureae hieracietosum. From  the stands of the associatio 
Salici-Myricarietum, which are initial on finer substratum, develop the stands o 
the subassociation Salicetum incano-purpureae petasitetosum. In succession y 
youneer stands individual specimens of Myricaria still occur. Myricaria germanica 
[s an lxp licitly  heliophilous species, which is unable to grow■ « ._shady sites and 
can only be found in willow stands at their edges (BILL et al. )■
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6. Appendix
S p eae^ ap p eM in g  only once. ^  ^  ^  + _ R

taurium pulchellum 4 : +; Cardaminopsis hallen 14: +; frigcrmgiab.ratus  . ' 
sp 5- r; Equisetum sp. 15: +; Salix alba 6: +; Mentha arvensis 7 :+ ,  Epüobium monta 
num 7- r  Campanula rotundifolia 7: r; Sesleria caerulea 9: 1; Dryas octopetala 9. ,
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Minuartia capilłacea 9: +; juniperus communis B 10: r; Leontodon incanus 11: +; Lotus 
corniculatus 11: +; Ligusticum seguieri 11: r; Pinus sp. 11: r; Arabis alpina 12: +;
Scrophularia canina 13: +; Kernera saxatihs 13: r; Populus n ig ra 13. r, Oxahs stncta 
17- +• Lathyrus pratensis 17: +; Galium laevigatum 17: +; Barbarea vulgaris 16: 1; 
Ranunculus repens 16: +; ThaKctrum lucidum 18: +; Lysimachia vulgaris 19: r; Cer- 
astium holosteoides 20: +; Fraxinus ornus 20: +; Trifolium repens 20. r, Medicago lu- 
pulina 20: r; Crataegus monogyna B 21: +; Fraxinus excelsior 21: +; Pinus sylvestris B 
21- +• Luzula pilosa 22: +; Corylus avellana B 22: +; Solidago v irgaureall. +,Asarum  
europaeum 22: +; Aquüegia nigricans 22: +; Aconitum lycoctonum 22: +; Cahjs eg,« 
sevium 22• +; Asvlenium trichomanes 22: +; Asperula anstata 22: +; Campanula ra- 
punculoides 23: +; Adoxa moschatellina 23: r; Origanum vulgare 25: r; Mijcehs murahs 
26- +• Picea abies 26: +; Cardamine imipatiens 26: +; Galinsoga parviflom 27. +, Galeop- 
sispubescens 27: +; Tn/o/mm sp. 27: r; F m i m s  excelsior B 27: v; Geranium roher- 
tianum agg. 28: 1; Leucanthemum sp. 28: +; Prunella^vulgans 2 9 :+ ;  Euonymus 
ropaeus B 29: +; Helianthus tuberosus 29: +; hnpatiens parviflora B 29. +.

L ocations w ith coordinates:
1. Ć ezsoća, fine sand , depression, 387148, 131743; 2. C ezsoca, fme san 

v erge of a puddle, 386792 , 131706; 3. Ć ezsoća, 386979, 131793; 4. C ezsoca, ditch, 
fine sand, 3 8 7 1 9 7 ,1 3 1 7 8 1 ; 5. Ć ezsoća, 387059, 131716; 6. C ezsoca, a ditc a ong 
the Soća, 387557 , 131846; 7. Ć ezsoća, fine sand and big  gravel-stones,_387270, 
131834 ' 8 Log Ć ezsośki, 200  m  dow n stream  from  the b n d g e , 3 8 3 9 1 2 ,1 3 0 9 8 1 ,9 .  
Lepena at the cam p, 395865 , 132829; 10. L o g  Ćezsośki, south  of the village, fme 

sand and sand, 3 8 3 8 4 6 ,1 3 0 3 9 3 ; 11. Srpenica,
before the turning for Lep en a, fine s a n d - s a n d  394908 , 13342^ ' ^ K a m n  ; 
395955  118969; 14. Ć ezsoća, gravel, 3 8 7 0 9 5 ,1 3 1 7 7 4 ; 15. C ezso ca, 386978  131812, 
f 6 K am no g rlv e l site  tm der Odisej, 395840, 118969; 17 L og  Ćezsośki to he 
south below  the village, sandy, 3 8 3 9 2 4 ,1 3 0 3 2 1 ; 18. K am no, gravel site u n d e r the 
bridge, 395125, 119381; 19. L ad ra , S ep aration , 393067 , 121212; 20. Srpen>ca, 
384694  129152; 21. Bovec, Pluźna, 200  m  u p stre a m  fro m  the o u tfall o ) ,
386265'; 22. Ć ezsoća, elevated site, 3 8 7 3 1 1 ,1 3 1 7 8 2 ; 23. S rp en ica , 100 m  to the eas , 
384833, 129052; 24. L og  Ć ezsośki, 100 m  d ow nstream  from  the bridge gravel, 
384261, 131125; 25. B ovec, P luźna, 100 m  u pstream  from  the o u M o  J , 
fine sand-sand, 3 8 6 0 0 8 ,1 3 1 7 1 9 ; 26. Lepena, at the cam p sandy 395830 132832, 
27 gravel site u nder L ad ra , 392544, 121876; 28. K am no, 395974 , 118973, 29. Vo 

larje, 3 9 7 3 0 1 ,1 1 8 8 0 7
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Table number 
Cover shrub layer 
(%)- B
Cover herb layer (%)
- C
Number ot species

Salici-Myricarietum  
Myricaria germanica B 
Tussilago farfara C 
Juncus articulatus 
Juncus bufonius 
Equisetum variega- 
tum
Cyperus fuscus 
Salicetum incano- 
purpureae
Salix eleagnos E
Salix eleagnos (
Salicetea purpureae
Salix purpurea f
Salix purpurea (
Salix alba 1
Salix alba 1
populus nigra 
populus nigra

Hieracium porrifoliumC  
Carduus crassifolius 
Hieracium piloselloi- 
des
Stachys recla 
Biscutella laevigata 
Centaurea dichro- 
antha

Eupatorium  
cannabinum  
Knaulia drymeia 
Cirsium oleraceum  
Peucedanum  
verticillare 
Petasites hybridus 
Chaerophyllum  
hirsutum

Scheuchzerio- 
Caricetea fusci
Erucastrum gallicum  
Carex flava 
Thlaspielea 
rolundifolii 
Petasites paradoxus 
Gypsophila repens 
Silene vulgaris 
ssp. glareosa 
Achnatherum  
calamagrostis 
Campanula cespitosz 
Chamaenerion 
palustre
Aquilegia einseleana 
Rumex scutatus 
Seslerietea 
albicantis 
Calamagrostis varia 
Euphrasia salisbur- 
gensis
Silene alpestris
Polygono-Poetea
Plantago major 
Poa annua 
Artemisietea 
vulgaris 
Daucus carota 
Artemisia vulgaris 
Erigeron annuus 
Diplotaxis tenuifolia 
Melilotus alba 
Poa compressa 
Cichorium intybus 
Echium vulgare 
Saponaria officinalis 
Galio-Urticetea 
Rubus caesius 
Geranium robertia- 
num
Solidago gigantea 
Aegopodium  
podagraria 
Urtica dioica 
Galeopsis speciosa 
Glechoma hederacee 
Impatiens parvillora 
Myosoton aquaticum  
Solanum dulcamara 
Lamium maculatum  
Molinio-
A rrh en ath erelea
Galium mollugo 
Taraxacum officinale

agg-
Molinia caerulea

A S S O C i a u u i L

■ .................................... ”  i5 o e 5  0 0  0  0  BO 90 90 100 70 W) 1ÜU

40 30 90 0 90  80 60 60 60 60 40 20 60

10 11 12 13 
70 |60 100 0  0  7  0  0
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Table number 1 2 3 4 5  6  7
Cover shrub layer 0  0  0  0  0  0  70
(%)- B
Cover herb layer (%) 0 0  70  60 7 0  60 80 30

Number of species
Deschampsia
cespitosa
Centaurea nigrescen. 
ssp. vochinensis 
Mentha longifolia 
Agrostis stolonifera 
Leontodon hispidus 
Angelica sylvestris 
Festuca arundinacea 
Dactylis glomerata 
Achillea millefolium  
Lycopus europaeus 
Lythrum salicaria 
Trifolium pratense 
Rumex obtusifolius 
Vicia cracca 
Agrostis gigantea
Festuco-Brometea
Euphorbia cyparissia: 
Buphthalmum  
salicifolium  
Rhamno-Prunetea 
Franguta alnus B
Frangula alnus C
Clematis vitalba B
Clematis vitalba C
Cornus sanguinea B
Cornus sanguinea C
Clematis recta 
Querco-Fagelea 
Brachypodium  
sylvaticum 
Alnus incana 
Alnus incana 
Salvia glutinosa 
Ostrya carpinifolia 
Agropyron caninum  
Carex digitata 
Calamintha sylvatica 
Cerastium sylvaticum  
Scrophularia nodosa 
A cer pseudoplatanus 
Carpinus betulus 
Hedera helix 
Ostrya carpinifolia I
Ranunculus <
lanuginosus 
Ligustrum vulgare I
Ligustrum vulgare '
Tilia cordata 1
Tilia cordata 
Vibumum lantana 
Viburnum lantana

10 11 12 13
10 00  0  70 0

70 70  70 20 70 

23 34 25 24 30

15 16 17 18 19 20 21 22 23 2 4  25 26 27 28 29
80 0  0  0  0  80  90 90 100 70 80 100 90 0 90

30 90 0 90 80 60 60 60 60 4 0  20 60 10 70 40

15 35 33 37 28 26 22 39 24 21 24 28 28 29 43 Frequency

1 1 1

Other
Cardaminopsis
arenosa
Equisetum arvense 
Hypericum perfora- 
tum
Robinia pseudacacia 
Fraxinus sp. 
Polygonum persicarić 
Petrorhagia saxlfraga 
Polygonum mite 
Solanum lycopersi- 
cum
Sonchus asper 
Hieracium saxatile 
Cerastium  sp.
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