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Abstract: T h i s paper con ta ins the most w i d e s p r e a d s tands of 
the a l ien i nvas i ve s p e c i e s wh i ch a r e cons is t of communi t ies 
of the North A m e r i c a n s p e c i e s like Helianthus tuberosus and 
Solidago canadensis in the a r e a of the Z v o l e n s k a kotlina -
b a s i n . T h e Fallopia japonica, E a s t A s i a n s p e c i e s , fo rms smal l 
g roups and s t a n d s . Al l s p e c i e s populate deficiently cult ivated 
or upkeep of s i t es . F r o m the synmorpho log ica l , syngene t i c 
a n d syneco log i ca l point of v i ew , there a r e s tandard 
commun i t i es , w h i c h a r e desc r ibed a l so f rom other a r e a s of 
S l o v a k i a . T h e exempt ions a r e s t a n d s with Helianthus 
tuberosus, wh i ch a r e deve loped both at local i t ies regular ly 
in f luenced by f loods, underground wa te r or only odd f looded. 

Keywords: alien invasive species, Fallopia japonica, Helianthus 
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Introduction 

T h e g lobal prob lem of the studying a l ien i nvas i ve s p e c i e s and their 
communi t ies is to unders tand gene ra l re lat ions, wh i ch knowing would imply to 
better protect ion aga ins t to i nvas ions . C a u s e s of the invas ions a re usua l 
exp la ined a s the combinat ion of phytogeographic, geohis tor ica l , evolut ional, 
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chorological and s i t e ' s fac tors including d is tu rbance , syngene t i c a n d structural 
s igns plant commun i t ies . In condi t ions of the Z v o l e n s k a kotl ina - bas in the w a y 
of cult ivat ing (or non-cult ivat ing) of the l a n d s c a p e is s e c o n d a r y c a u s e of g e n e s i s 
of a l ien s p e c i e s commun i t ies . T h e s e commun i t ies a r e s p r e a d main ly on 
agricul ture non-exploi t ing land, damp ing s i tes , e tc . , wh i ch c o m e into being 
mainly in last y e a r s of twenty century . U s i n g other w o r d s , in the Z v o l e n s k a 
kotl ina - bas in , the i nvas ions a r e image of the land keep ing and us ing . 

T h i s paper knots on w o r k s of K O N T R I S O V A & K O N T R I S ( 1 9 9 6 ) and K O N T R I S & 
a l . ( 1 9 9 9 ) . Its a im is to c o m e up with knowing phytocoenolg ica l s i tuat ion of the 
most w i d e s p r e a d a l ien s p e c i e s Fallopia japponica, Helianthus tuberosus and 
Solidago canadensis. 

Methods 
Vegeta t ion r e s e a r c h w a s m a d e oddly in y e a r s 1 9 9 9 - 2 0 0 3 wi th Zu r i ch -

Montpel ier S c h o o l methods ( M O R A V E C & a l . 1 9 9 4 ) . T h e plant s p e c i e s 
nomenc la tu re is accord ing to C E R V E N K A & a l . ( 1 9 8 6 ) and M A R H O L D & H I N D A K 

( 1 9 9 8 ) , s y n t a x o n o m y accord ing to J A R O L I M E K & a l . ( 1 9 9 7 ) and V A L A C H O V I C & a l . 

( 2 0 0 1 ) and eco log ica l v a l u e s a r e in s e n s e of E L L E N B E R G & a l . ( 1 9 9 2 ) a n d J U R K O 
( 1 9 8 2 ) . 

Result and discussion 

The community with Fallopia japonica (Tab. 1, releves 1-4) 
T h e s p e s i e s Fallopia japonica w a s introduced to our territory a s the 

decorat ive park plant. Its natura l o c c u r r e n c e w a s limited in J a p a n e s e , C h i n a , 
K o r e a and T a i w a n . In S l o v a k i a it o c c u r s a r e a s f rom the lowland to the 
submon tane belt, espec ia l l y in the r iver f loodpla ins. O n the s imi la r s i tes it is 
sp read a l so in the Z v o l e n s k a kot l ina - bas in . T h e r e is usua l ly in sma l l e r s t a n d s at 
the feet of the Po l ' ana Mt. 

Fallopia japonica f o rmes usua l l y sma l l ( 2 0 - 4 0 m^) s tands with the height c c a 
3 m . T h e r e a r e polyphyl lous s tands with low s p e c i e s diversi ty. T h e communi ty 
cons is t s of e ighteen a n g i o s p e r m s s p e c i e s . A v e r a g e number ( 8 , 7 5 ) of s p e c i e s is 
1 % higher than V A L A C H O V I C & A L . ( 2 0 0 1 ) s ta te. T h e r e a r e min imum 7 a n d 
m a x i m u m 1 1 s p e c i e s . T h e i r deg ree of c o v e r ( b e s i d e s the dominant s p e c i e s ) is 
usual ly about 5 %, only s o m e t i m e s 1 5 %. T h e h igher cove r h a s c reep ing plant 
Calystegia sepium and po lykormons ni t rophytes and semin i t rophytes l ike Urtica 
dioica, Eiytrygia repens and Humulus lupulus. T h i s communi ty could be 
posit ively dif ferentiated c lear ly by dominant s p e c i e s l e s s by Calystegia sepium. 
O n the other hand , negat ive differentiation is poss ib le by a b s e n c e part icular ly 
dominant s p e c i e s of the other communi t ies . Syngene t i ca l y , it is fo l lowed by 
s p e c i e s of the c l a s s Galio-Urticetea, and order Calystegietalia, e tc . (Calystegia 
sepium, Galium aparine, Aegopodium podagraria,, Humulus lupulus) to 
community mth Helianthus tuberosus. 
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The community with Helianthus tuberosus (Tab. 1, releves 5-14) 
Helianthus tuberosus is a neophyt f rom North A m e r i c a , wh i ch brol<e to 

E u r o p e in the beginning of the 1 6 century a s the decorat ive, later a lso 
e c o n o m i c plant. Its s t a n d s occu r usua l ly a r e a s in the lowland and hill country 
bel ts. In the Z v o l e n s k a kot l ina - bas in , it spon taneous l y occu rs non-exploit ing 
b iotopes lying in Hron f loodpla ins and rare ly in its conf luents o n e s . T h e r e is 
p re fers b iotopes late moor land m e a d o w s , old Hron bed , non-exploit ing p laces 
after building act iv i t ies, a b a n d o n e d d u m p s of the topsoi l , e tc . S im i la r feature of 
f loodp la in 's b io topes is high content of the nutrition, the relief wh i ch w a s formed 
by r iver act ivi ty a n d depos i tes of the soi l . D i f fe rences of the relief altitude (about 
2 m) a r e not re lated to the f loristic s t ructure of phy tocoenos is . B io topes on 
a b a n d o n e d building p l a c e s h a v e sma l l e r amount of nutrient. T h e r e a re two 
var ian ts acco rd ing to the mois ture and amount of nutrient. T h e first one is 
depended on s i tes wi th relat ively cons tant moisture and the s e c o n d one is 
depended on s i tes wi th va r i ous mois ture and greater luminous in s tands . T h e 
first va r ian t i s in f lor ist ic re lat ionship wi th s tands with Fallopia japonica, the 
s e c o n d o n e with s t a n d s dominated by the s p e c i e s Solidago canadensis. 

T h e phys iognomy of the both va r ian ts is g iven by dominant s p e c i e s 
Helianthus tuberosus. We l l turned it w a s desc r ibed by J A R O L I M E K & A L . ( 1 9 7 7 ) . 
T h e first var ian t is a lmost third poorer in s p e c i e s than the s e c o n d one . Tota l 
number is 1 9 s p e c i e s ( the a v e r a g e is 1 0 , 6 ; m in imum 9 ; m a x i m u m 1 2 o n e s ) . T h e 
second va r ian t h a s the total number 2 8 s p e c i e s ( the a v e r a g e 1 2 , 6 ; min. 1 1 ; max. 
1 4 ) . H igher c o v e r of the low layer of the h e r b a c e o u s layer ( 6 0 % ) h a s the second 
var iant b e c a u s e of more amoun t of the light in t h e s e s tands and lower densi ty of 
Heliathus tuberosus. 

T h e r e a r e more dif ferential s p e c i e s , b e s i d e s Helianthus tuberosus, for this 
communi ty s u c h a s Arctium lappa and Dactylis glomerata. T h e first var iant is 
differentiated f rom the s e c o n d by Heracleum sphondylium, Calystegia sepium, 
Galium aparine and Humulus lupulus. T h e s e c o n d var iant is differentiated by 
Phragmites australis, Calamagrostis epigejos, Solidago canadensis, Lathyrus 
pratensis, Balota nigra, Anthriscus sylvestris. Concur ren t ly , f irst three s p e c i e s 
show f lor ist ic re lat ionship of this var ian t with the communi ty with Solidago 
canadensis. 

In g lobal s y n g e n e s i s , the s tands of th is communi ty fo l lowed the s u c c e s s i o n a l 
s tage that head to typ ica l wi l low-poplar s t a n d s with submon tane nature 
( a b s e n c e of Salix alba, Populus alba, etc.) or to submon tane a lder forests 
{Aegopodio-Alnetum) and temporary f loodplain fo res ts . T h e resul t f rom this 
s y n g e n e s i s a n d the fact that the s p e c i e s o c c u r a l s o in f loodplain fo res ts (Rubus 
caesius, Aegopodium podagraria, e tc . ) is that communi t ies with Helianthus 
tuberosus f rom Z v o l e n sur rounding h a v e the s a m e nature a s communi t ies 
Helianthus tuberosus - Aegopodium podagraria wh i ch w a s descr ibed by 
O B E R D O R F E R ( 1 9 8 3 ) f rom a l luv ium f loodplain a r e a of D a n u b e , P r e - A l p s . 
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The community with Solidago canadensis (Tab. 1, releves 15-18) 
Sol idago c a n a d e n s i s got to E u r o p e a s ttie decora t i ve plant in the half of the 

16'^' century . N o w a d a y s , it is s p r e a d usua l l y in lowland belt. A n a l o g o u s to the 
Mal6 Ka rpa ty Mts., in the Z v o l e n s k a kotl ina - b a s i n , it o c c u r s in an thropogen ic 
s i tes l ike a b a n d o n e d building s i t es , ra i lway e m b a n k m e n t s , road e d g e s , s t r e a m 
s h o r e s a n d soi l e m b a n k m e n t s . T h i s s p e c i e s fo rms large s t a n d s espec ia l l y in 
H r o n ' s f loodplain, n a m e l y on d u m p s of building mater ia ls and on the outcrops 
wh ich c o m e into being f rom motonway and br idge body building p l a c e s . 

Solidago canandensis fo rms thick but luminous s t a n d s , s o there a r e m a n y 
hel iophi lous s p e c i e s l ike Elytrigia repens, Calamagrostis epigejos, Tanacetum 
vulgare, Poa trivialis, Poa pratensis, Carex hirta, Apera spica-venti, Daucus 
carota in the herb layer . T h e s e s p e c i e s posi t ive dif ferentiate th is communi ty f rom 
other o n e s with Falopia japponica and Helianthus tuberosus. T h i s b iotopes h a v e 
relat ively low quali ty and there a r e evolut ionari ly l e s s cons tant t han prev ious 
communi t ies . F lor is t ic composi t ion, name ly high number of s p e c i e s ( 4 1 ) , point 
out to ment ioned s ta tement . 

Conclusion 
Al ien s p e c i e s commun i t i es with Fallopia japonica and Helianthus tuberosus 

occupy biotopes in a n al luvia l f lats wh i ch a r e to c o m e into being by c h a n g e of 
funct ional l a n d s c a p e us ing a n d n o w a d a y s , there a r e p resented l ike non-eploit ing 
p l aces . T h e communi ty wi th Helianthus tuberosus is deve loped on s i tes with 
hydropedological nrK)de w h i c h is in f luenced by pe rmanen t f loods, underground 
wa te r and o n s i tes inundate only s o m e t i m e s . T h e communi ty wi th Solidago 
canadensis occu r red on va r i ous anthropogen ic biotopes with low c l a s s qual i ty. 
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Localities of releves 
1. Selce willage, ashore of the Selciansky potok, nearby the railway, terrain is influenced 

by waste-dump, 5x5 m, the height of the stand 350 cm, 4.10.1999. 
2. Rudlova willage near Banska Bystrica, nearby the railway, 5x5 m, the height 250 cm, 

16.9. 2000. 
3. Jakub, the forest stand line between the forest and the road, 5x5 m, the height 280 

cm, 16.9. 2000 
4. Radvan, the left shore of Hron, near the railway, 5x5 m, the height 390 cm, 

20.9.2001, 335 ma.s . l . 
5. Radvan, the left shore of Hron between the railway and the dike, closely the railway 

station, 5x5 m, the height 230 cm, 5.10.2002 335 m a.s. l . 
6. Petkovsky haj, closely the altitude 332,5; the line of the littoral stand on the left side 

of Hron, 5x5 m, the height 180 cm, 5.10.2002, 330 m a.s.l. 
7. Ilias, the righ shore of Hron, nearby the drainage channel, 5x10 m, the height 190 cm, 

15.10.2001, 321 ma.s . l . 
8. Hronsek-Zavraf, the right shore of Hron, closely the bushes line, 5x5m, the height 

260 cm, 15.10. 2001 , 308 m.a.s.l. 
9. Hajniky, the right shore of Hron, near the bushes line closely the build-up area, In 

place between Hron and the dike, 5x5 m, the height 260 cm, 15.10.2001, 306 m a.s.l. 
10. Zvolen, housing estate Zapad, the right shore of Hron, cca 50 m from the bridge, 6x6 

m, the height 240 m, 9 .11. 1998, 283 m a.s. l , 
11. Zvolen, bellow the housing estate Podborova, the left side of Hron, terrain is 

influenced by embankment, 5x5 m, 9.11.1998, 287 m a.s.l. 
12. Sl iac, the left side of the railway, bellow the farm, around the pastures, 10x5 m, 

9.11.1998, 293 ma.s . l 
13. Zvolen, the right side of the road, opposite Vefka Strza, above the wastewater 

treatment plant, 10x5 m, 13.11. 1998, 283 m a.s. l . 
14. Zvolen, the left road side, between the filling station and the wastewater treatment 

plant, the alluvium of Hron, 13.11.1998, 286 m a.s. l . 

13 



15. Zvolen, the housing estate Z^pad, the right shore of Hron near the bridge, 5x6 m, the 
abandoned place, 9.11.1998, 283 m a.s. l . 

16. Zvolen, bellow the housing estate Podborova, near the railway, 9.11.1998, 287 m 
a.s. l . 

17. Zvolen, the right road side, opposite VeFka Strza, above the wastewater treatment 
plant, 13.11.1998, 283 ma.s . l . 
18. Zvolen, the railway station in the town, above the exercising-ground of the 

driving school, the slope below the railway and bridge, 5x5 m, 13.11. 1998, 309 
m a.s. l . 
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Tab . 1 Communit ies of al ien invasive spec ies in the Zvo lenska kotlina - bas in. 
Community with ^ „ . . Fi Helianthus tuberosus Ht1 Helianthus tuberosus Ht2 Solidago S c 

Fallopia japonica ^ ^ 2. canadensis 
Reeve No. 1 2 3 4 F 5 6 7 8 9 C 10 11 12 13 14 C 15 16 17 18 F 

Fallopia japonica 5 5 5 5 4 • • • 

Calystegia sepium 2 1 1 + 4 + + + III . . 
Heliantlius tuberosus + . 1 5 5 5 5 5 V 5 5 5 5 5 V 2 + + 3 

Galium aparine + 1 2 + + r r + V . 
Phragmites australis . + + + + IV + + 2 

Solidago canadensis + 1 1 + + 1 + V 5 5 5 5 4 

Tanacetum vulgare. + + I I + + II 2 1 1 1 4 

Carex hirta. . + 1 1 1 + 1 4 

Calamagrostis epigejos + + II + 3 2 3 

Galio-Urticetea 

Urtica dioica. 1 + + 3 + + 2 + 1 V 1 2 4 1 + V + + 2 

Rubus caesius + + 2 + + + I I I 2 + + 2 IV + 1 

Aegopodium podagraria + + + 3 + + II 1 1 II 



Solidago gigantea 

Chaeropiiyiium aromatic. 

Humulus lupulus 

Heracleum sptiondylium 

Aster novi-belgii 

Anthriscus sylvestris 

Cheiidonium majus 

Poa trivialis 

Artemisietea 

Artemisia vulgaris 

Elytrigia repens 

Arctium lappa 

Silene latifolia ssp.alba 

Cichorium intybus 

Ballota nigra 

Daucus carota. 

Others 



Cirsium arvense . + . 1 . r + . + HI + . + . + II + + + . 1 

Achillea millefolium . . . . + . . + . I I + . . . . I + + 1 . 3 

Viciacracca . + . r . II + . . , . ! + + + . 3 

Dactylis glomerata . . . . . . . r r II . . . 2 1 II + + . . 2 

Lathyrus pratensis . . . . . . . . . + . . . 1 II . . . . 

Poapalustris + 1 1 + . . 2 

/Apera spica-venti . . . . . . . ' + . I + . 1 . 2 

Hypericum perforatum . . . . . . . . . . . . . . . . + + 2 

Fj = Fallopia japonica; Ht = Helianthus tuberosus; S c = Solidago canadensis 
F = frequency; C = class of constancy 

Species In one releve: 
with va I u e 1: Deschampsia caespitosa (18), Equisetum paiustre (15) 
with value +: Cucubalus baccifer {'\^), Roegneria canina (16), Festuca sp. (15), Cuscuta epithymum (15), Silene vulgaris (15), Sa//x fragilis ( E 2 
15), Salix alba ( E 2 15), Carduus crispus (16), Valeriana officinalis (16), Astragalus glycyphyllos (17), Pastinaca sativa (17), Melilotus officinalis 
(17), Tussilago farfara (17), /A/'uga reptans (18), Equisetum arvense (18) 


