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UYL<== >?@ABC@ADSo/idago gigantea 5?O Solidago canadensis 
Solidago gigantea V:V V:V 9 P9QT
Solidago canadensis 1.2 b 9 9SQ b:9
UY L<== >?@ABC@ADUrtica dioica 5.5 
F: ; DY Dauco-Melilotenion" + Artemisietea 

Picris hieracioides" b F:F 9 9SQ
Daucus carota": b b 9 QT
Pastinaca sali va" ; +.2 9Q
Artemisia vulgaris ; b 9Q
Cirsium arvense ; b 9Q
Melandrium album ; + b
Agropyron repens ; F:F
$7: ; DY Molinio-Arrhenatheretea 
Deschampsia caespitosa ; +.2 9:9 9 RTT b:9
Achil/ea millefolium ; + b 9 QT
Crepis biennis b +.2 9 QT
Leontodon hispidus +.2 9Q
Odontites serotina s. s. b 9Q
Rumex ace/osa b 9Q b
$$$: ) AD8HJ
Festuca ovina b:9 F:9 9 9SQ
Cardaminopsis arenosa J>6J[ : arenosa b b 9 QT
Vicia angustifolia b 9 MT
Si/ene vulgaris F:F 9QT
Agrostis capi/loris b:9 9Q
Calamagrostis epigejos b9 9Q b:9
Hieracium fl ori bundum +.2 9Q
Erigeron acris ; +.2 9Q
Hieracium sabaudum b 9Q
&[ 8L@8J C@ADJ@?c78<LL>HH8?L8
1.Agropyron re pens QEF:F K- Carduus acanthoides QEF F K- Calystegia sepium Q
11. Cerastium holosteoides l, Cirsium oleraceum 1, Dactylis glomerata 2, Festuca arundinacea 5, R rubra 5, Holcus 
/anatus 5, Lotus corniculatus 2, P/antago /anceolata 2, Poa pratensis I 
III. A pera spica-venti 2, Carex spicata 2, Centauri um erythraea subsp. erythr aea 2, Cornus alba 5. Fagus sylvatica b I, 
Padus serafina l r, Philadelphus coronarius 5. Robinia pseudacacia 2 

) HO<Y Onopordetali a acanthii . H:G. $: 8A: 4\ : FRVML<HH: 0 :4\ : FRQT
! 77@5?L8YOnopordion acanthii . H:G_F: EFR9PKFRMP
&>6577@5?L8YDauco-Meli lotenion E" <HJK. HW8c 8A+5C75d FRR_

9: Melilotetum albo-offie ina/is &@JJ@?cD FRQT E456: MK
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Melil otetum albo-offie ina/is phytocoenoses can be found over a wide range of slopes 
and aspects. 

Phytocoenoses of the association have two- or three layered structure. The upper 
layer is built mainly by Melilotus alba Medik. and Meliotus officinalis 3/65Pall., which also 
dominate in most of patches. They are accompanied by Artemisia vulgaris /6+ Calamagrostis 
epigejos 3/65Roth, Cirsium arvense 3/65Scop. and Tanacetum vulgare /6 In the lower layer 
other species from Dauco-Meli lotenion suball iance grow. In the tloristic composition of 
Melil otetum albo-officinalis an important part is played also by meadow species from 
Molinio-Arrhenatheretea class, xerothermic and psammophilous plants from Festuco­ 
Brometea and Koelerio-Corynephoretea classes. It could be taken into account that in 
some releves Festuca arundinacea Schreb. assumes the dominant role and gives them a 
specifi c grassy physiognomy. This grass prefers soils with different granulometrie composition 
and with low salt content, It can accumulate a large amount of nitrate nitrogen. Some of its 
varieties can be used for sodden because they have a strong root system [ 1 O]. 

Phytocoenoses with melilots play an extremely important role in stabilisation of spoil 
slopes which protect them from water and wind erosions. The relatively large biomass 
production and atmospheric nitrogen fi xation by legumes supply soil with humus and nitrogen 
which enables other plants to colonise it in further steps of succession [20]. 

Due to the tloristic diversity ofreleves two variants can be distinguished: meadow-like 
one with higher participation of species from Molinio-Arrhenatheretea class and typical 
one without any differential species. 

3. Dauco-Picridetum hieracioidis (Faber 1933) Gors 1966 (Tab. 4) 

Dauco-Picridetum hieracioidis phytocoenoses are met on dry, permeable places with 
initial soil-forming process. In the granulometrie composition of the substratum fine-grained 
particles are the most common but bricks, stones and gravel can be also found. 

Phytocoenoses prefer mainly N and S-facing slopes of the settling tanks but they 
develop along trampled paths and ground roads as well. Dauco-Picridetum phytocoenoses 
grow near Melil otetum albo-officinalis association patches and community with Agrostis 
capillaris /6 There occur from 17 to 26 species in a patch. Apart from characteristic and 
differential species from Dauco-Melilotenion suball iance and Artemisietea class, meadow 
species appear more frequently in their tloristic composition. However, they are not in 
abundance with the exception of lotus corniculatus /6 or Deschampsia caespitosa 3/65P. 
Beauv. 

The tloristic diversity of the patches enables to distinguish three variants: with Carl ina 
vulgaris /6+ with Rumex acetosa /6 and other species which are confi ned to eutrophic soils 
(meadow one) and typical one without any differential species. The studies on population 
dynamic of short-lived monocarpic perennials reveal that recruitment of Carlina vulgaris 
L. is limited by a combination of seed and microsite availability. Only the populations 
subjected to high disturbances have a positive growth rate [ I 9]. 

4. Community with Calamagrostis epigejos (Tab. 5) 

Tall -grass phytocoenoses with Calamagrostis epigejos (L.) Roth. develop on slopes 
with different inclination and exposure. In the investigated area they contact with patches 
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Table 3. ! "#$%&'"%( ) &#*+,+--$. $/ &#$0 Sissingh 1950 

Number of releve 2 3 4 5 6 7 8 9 10 Il 
Releve fi eld number 71 79 86 69 83 75 45 46 49 47 48 ~ 
Day in 2002 10.07. 10.07 10.07 1007. 10.07.1007. 8.06. 8.06. 8.06. 8.06. 8.06. '° > 
Object Z3 Z3 Z3 Z3 Z3 Z3 Z2 Z2 Z2 Z2 Z2 ;,-. o 
Aspect E E N NW N s SW u u z ~ Slope [0] 15 1 1 3 2 15 10 ~ 
Releve area [m2] 25 25 25 25 15 25 25 24 27 25 25 (2 ~ 

z u 
Cover of shrub layer b [%] + + o t:: 
Cover of herb layer c [%] 95 90 100 90 80 75 60 70 65 85 80 

u 
'° Cover of mosses layer d [%] IO 1 5 1 IO 20 30 30 20 20 IO 
o 
u 

Nwnber of species per releve 18 13 27 22 23 23 I 8 20 13 16 17 

I. 3$45! "#$#+'"'( ) &#*+,+67$.$/ &#$0
! "#$#+'(0&#*& C 4.4 4.4 5.5 4.4 + I.I + + I V 2559 
89"#$#+'(0 +--$. $/ &#$0 C + I.I 1.2 I.I 3.3 4.4 4.4 I V 1618 
D: lower units 
: #&/ '&; + #&/ . "+%&'& (IV) C L!:1.... +.2 +.2 +.2 +.2 +.2 +.2 I V 32 
<+. '=#$0; #+)" >&'& (IV) C +.2 1.2 +.2 +.2 +.2 III 64 
! "#&/ ?>$( ) &#*( ) (III) + +.2 + + + III 23 
8@; >+0'$0.&A$##&>$0 ( V) C +.2 1.2 +.2 II 55 

Rumex acetosa (IV ) C 1.2 + 1.2 +.2 II 100 

3>"A$0*$"/ /$0 (IV) C +.2 +.2 + +.2 II 18 

B>$-+#$( ) A>&'"/ 0" (IV) C +.2 + +.2 + II 18 

Il. <C<&DD. E! "#$%+'"/$+/
Picris hieracioides C +.2 + + + + +.2 1.2 I.I I.I I.I V 255 

Daucus carota +.2 +.2 1.2 + +.2 + 1.2 + + + 1.2 V 173 

! "?$. &; +#(A(#$/& + +.2 + +.2 II 18 

B(00$#&; +-&>-&>& C + + + + II 18 

Tanacetum vulgare C +.2 +.2 9 

III . 3FC@>'") $0$"#"&
@>'") $0$&4(#; &>$0 C + + + I.I I.I + + + + 4 123 

Cirsium arvense C I.I + + I.I + + + IV 114 

G+#$?&; + .&/ &?"/0$0 C + + + + + III 23 

IV 3FC! +%$/ $+,@>>F"/&'F">"'"&
IA .F$%#"&) $##"-+#$( ) + +.2 1.2 + 1.2 I.I + + 1.2 V 205 

Festuca arundinacea C 1.2 +.2 2.2 4.4 3.3 3.3 3.2 1.2 IV 1845 

H"0'( . &>(*>&05 05 C 22 2.2 2.2 2.2 2.2 2.2 III 955 

I "+/ '+?+/ F$0A$?(0 C +.2 +.2 +.2 +.2 +.2 + III 27 

B&>&J&.( ) +--$. $/ &#" +.2 +.2 +.2 + II 18 

V Others 
Erigeron acris C + + + + + +.2 + + I.I + + V 91 

Cardaminopsis arenosa C +.2 +.2 +.2 +.2 +.2 +.2 + + + +.2 V 45 

3&#&) &; >+0'$0"A$; "6+0 C +.2 
DI] 

I.I +.2 +.2 1.2 + +.2 

I 2.2 I 
I V 114 

Festuca ovina 1.2 1.2 II 591 

G$%"/ " 4(#; &>$0 C I.I + +.2 +.2 II 59 

Hieraciumfloribundum C + +.2 +.2 +.2 II 18 

Sorbus aucuparia + + + II 14 

Sporadic species 
Ill . @"; +A+?$( ) A+?&; >&>$&5, @; >+A=>+/ >"A"/0 6( 1.2), K"/ +'F">&*$"/ / $0s. s. l , G+#$?&; +;$; &/ '"&3, L>#$.&
?$+$. &4r 
IV . 3"/ '&(>"&6&. "& 8, 3">&0'$( ) F+%+0'"+$?"03, <"0.F&)A0$&.&"0A$'+0& 5, 8, M&#$( ) )+ ##( ; + 4, : F#"( ) A>&'"/ 0"
6, IO, : &&pratensis IO, N&) DDD. DDODD0&. >$0s. s. 3, B>$-+#$( ) >"A"/0 c 1
V 3+/=P&.&/ &?"/0$0 l , 10, Q$">&.$( ) A$#+0"%#&7, 8, H. 0&*&(?() 9, Q=A+.F+">$0>&?$.&'&8, Q$AA+AF&"
>F&) / +$?"0b R2! "?$. &; +0&'$4& 3, : &&&/ ; (0'$-+#$& l , 6, :5 &/ DDDD&7, :5 .+) A>"00&3, 5, : +#=;+/ () &)A F$*$( ) 8, 

N+*$/ $&A0"(?&.&. $&b 6, 7, c 11, G+S$?&;+4$>;&(>"&s.s. 3, G=>$/ ; &4(#; &>$04 
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$6789 : + ! " #$%&' ($)(*+,#- . (+)"$(%(* (/ 2) 679; <=>>5 # ?;@ <=AA

&' (') ' *+, -' . / 0 1 2 % A 3 4 5
&' (' ) ' 67' (8 *+, -' . 0 BB $$ $4 %4 %3 49 51 BC D
: ; ! 7* 0990 5<9%< =9<93< 2<93< 293 2<93< 293 =9<93< 5<94< =9<93<

>7(
?

@- A'BC D0 D0 DE DE DE DE D1 D0 D1 EF F
G(FH' ' I HFJ+.' K K GL @ SE 

G G
L H( LK M

D/* B(7*; C7F* N
9< =% 19 0 / %9 I 29 0 JKIO P(Q

&' (' ) ' ; . '; N, RS 0% 0% 09 =% =% 25 25 0% 02 M T
PF) ' . F6JU.+- (; ! ' . - NVS W W W F C7<G LJ8PF) ' . F6U' .- (; ! ' . B NVS 49 4% 29 59 39 49 59 $9 $9

PF) ' . F6, FJJ (; ! ' . 8 XVS 19 =% /@ =%
F

=% 0 0 0 G
K+, -' . F6JH' B7'J H'. .' (' ) ' 05 03 0$ 14 0% =3 09 =4 =3

/< PU W: Y ! " #$%&' ($)(*+,#-
Picris hieracioidis W =<0 2.2 W 2.2 1<0 1<1 1<1 0<0 Z =599
Daucus carota P W =<0 W W W 2.2 +.2 &+& W<0 Z 115

: Y (F[ ' . +*7CJ
1" )2(3" 4#25" )(/ X\ZQ P 2.2 3.2 && $==

Ranunculus acri s s. s. X/((Q P &+& =<0 &8 /((
Hieracium sabaudum XZQ P =<0 W &8 $=

Solidago virgaurea s. s. • X\ZQ P =<0 +.2 &8 $=

6)(7%2(#- 8)" ,+3/+ X(((Q P W W &8 (7
1+)"/ ,(#- . %2%/,+%(*+/ 2&&&5 P W<0 W &8 /(

Rumex acetosa 2&&&M P W =<0 =<0 +.2 =<0 &&& =34

9 +2"3*)(#- "2: #- X\(Q W W W W W &88 04

6" )"; "$#- %77($(3"2+ 2&&&5 P +.2 +.2 W &8 =3

Centauri um erythraea XZQ P W W W && =3

Lotus cormculatus 2&&&5 P =<0 1<1 && 230

6)(7%2(#- " )4+3/+ P W W 8J /(

! "$,<=(/ 52%-+ )" ," 2&&&5 P +.2 +.2 8J /(

\( < PUY ! " #$%&9 +2(2%,+3(%3>W?),+-(/ (+,+"
@%2(*"5%$"3"*+3/(/ /</ W W W W W /Z 41

Pastinaca sativa P W W N W<0 &&& 00

@%2(*" 5%5(5"3,+" 0<0 N W W &&& 0==

Artemisia vulgar is P N N N W /// 00

9 +2(2%,#/ "2: " P W N 8J $=

9 +*($"5%2#8#2(3"> P W N W &8 =3

JO+ PUY 9 %2(3(%&?)). +3",. +)+,+"
A+%3,%*%3 . (/8(*#/ =<0 W<0 N +.2 +.2 =<0 <C W<0 Z =52

?$. (2B+" millefolium =<0 W <+C =<0 W <+C W W Z 022

' 2"3,"5%2"3$+%2"," +.2 +.2 +.2 W +.2 W<0 +.2 /Z 15

Deschampsia caespitosa P W W<0 <C 2.2 1<0 =<0 \Z 311

Crepis biennis W +.2 +.2 +.2 W<0 &88 04

Vicia cracca &+& W N W &&& BC

Odontites serafina s. s. W N /( (7

6)(7%2(#- )+8+3/ N N +.2 &8 =3

Leontodon autumnalis P N W (7 /(

\Z PUY C+/,#$%&D)%-+ ,+" W1"22#3%&E2($+,+">
Erigeron acris P &+& N +.2 W N +.2 /</ /Z =15

Agrostis capillaris" N +.2 +.2 &+& +.2 W<0 +.2 \Z 45

Hieracinm pilosella" N W N+PQ =<0 +.2 \\\ BR

Z @CU' .J
Cardaminopsis ,1re11osa subsp. arenosa N +.2 W N N +.2 N +.2 Z 22

Festuca ovina <C N+S +.2 [u] <C 2.2 \Z ==22

Hieraci um fl or ibundum N +.2 <C 2.2 +.2 +.2 \Z 030
Si/enc vulgaris +.2 N N N N +.2 &+& \Z 45

1"2" - "5)%/,(/ +8(5+F%/ N W /</ W<0 /(( BC
C on_yza canadensis C & W (7 099

A pera spica-venti P W N O /(

Sporadic species 
IL Cirsium arvense 1, C. vulgare 1, Eupatori um cannabinum 4, Linari a vulgari s* S. Oe not hera biennis s. s. 1O

Reseda lutea* 8, Rubus caesius c l. 
ITI. Festuca arundinacea 1. F. pratensis 9. F.rnbra s. s. 5, Holcus lanatus 4, Lathvrus pratensis 4. Loli um 

perenne 3, Poa pratensis 6, Trifolium dubium 6, 
V. A pera spica-venti 5, 6, Betu/a pendula 2, Carex spicata 3, Centaurea cyanus 6. Hypochoeri s radicata 9, Li num 

catharticum 2( 1.1 ), Phi ladelphus coronari us b 8, Physocarpus opul ifolius b I, Pinus svlvestris I r, Quercus rob ur 2 r, 

Rims typhina 8, Robinia pseudacacia b4, c4, Salix caprea 2 r, Sorbus aucupari a b I, Symphori carpos albus c 2 r, 
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45Dauco-Picridetum, Melil otetum albo-ofjicinalis 678 Urtica dioica 94:: ; 7<=>? @AB
: 4C=5DBE; B7=678 6F; 7867= <7 G6=9ABC <CCalamagrostis epigejos. It <C6994: G67<B8 F>
D;8BD6HGH67=C5D4: Artemisietea 9H6CC- : B684I CGB9<BC5D4: Molinio-Arrhenatheretea 678
JD6CCH678 CGB9<BC5D4: Festuco-Brometea 678 Calluno-Ulicetea 9H6CCBC?

Calamagrostis epigejos (L.) 0 4=A? 94GBCKBD>I BHHI <=A BL=DB: BH> 8D>678 G44D<7
7<=D4JB7 A6F<=6=9478<=<47C? &; 9A =D6<=C6C M<7=BD76H 7<=D4JB7 9<D9; H6=<47M678 BL=B7C<KB-
I BHHN4DJ67<CB8- 8BBGD44=C>C=B: 569<H<=6=B Ca/amagrostis epigejos (L.) 0 4=A? =4 94H47<CB
8<55BDB7==>GBC45CG4<HCOPQ?

P?Solidago canadensis 94: : ; 7<=>R@6F? ST?

@AB G6=9ABC I <=A 6H<B7 CGB9<BC <7 4; D5H4D6 So/idago canadensis L. 678 Solidago 
gigantea ! <=47? I BDB DB94D8B8 47 =AB=4G678 6==AB ; GGBDG6D=45CB==H<7J CH4GB? U4I BKBD-
=AB> 84 74=94KBD=44 H6DJB 6DB6C? @ABCB CGB9<BCA<JABD6F; 78679B 967 DB69A 6HC4 <7 4=ABD
GH67=94: : ; 7<=<BC- 54DBL6: GHB <7 C4: B G6=9ABCI <=A Festuca ovina L. @AB 94: : ; 7<=>
947C<C=C455DBCA: B684I CGB9<BC5D4: Arrhenatheretalia 4D8BD678 Molinio-Arrhenatheretea 
9H6CC678 D;8BD6V GH67=C5D4: Artemisietea 9H6CC?

@6W<7J <7=4 6994; 7==AB CGB9<BC94: G4C<=<47 =ABCB GA>=494B74CBC6DB 8<55BDB7=5D4:
7<=D4GA<H4; C GH67= 6CC49<6=<47 Rudbeckio-Solidaginetum, I ABDB G6=9ABC I <=A Solidago 
6DB5DBE; B7=H> GH69B8?

&; 9A 5B6=;DBC 45Solidago canadensis L. 678 Solidago gigantea ! <=47? 6C 6 I <8B
D67JB45B94H4J<96H=4HBD679B678 8<55BDB7==>GBC45H<5B C=D6=BJ> B76FHB=AB: =4 94H47<CB678
C;DK<KB <7 7BI - 4GB7- C4: B=<: BC KBD>; 7C=6FHB- A6F<=6=C 678 C; 99BCC5;HH> 94: GB=B I <=A
4=ABDGH67=COXPQ?

$7 =AB 6DB6 45DBCB6D9A GA>=494B74CBC I <=A Solidago canadensis L. 678 Solidago 
gigantea ! <=47? JD4I 6HC4 47 D6<HI 6> C96DGC678 I 6C=BH678CC<=; 6=B8 9H4CB=4 CB==H<7J =67WC?

@U%+1! # @Y) * * Z# $@$%& [ 0 ) * MOL/N/0-ARRHENATHERETEA 0 ?@\? RX] ^_T
%* ? X] _` Y1! &&

a? Y4: : ; 7<=>I <=A Deschampsia caespitosa R@6F? aT

+A>=494B74CBC I ABDB Deschampsia caespitosa (L.) +? . B6; K? GH6>C 6 9D;9<6H D4HB
8BKBH4G F4=A 47 =AB =4G C;D569B 45CB==H<7J =67WC 678 =AB<DCH4GBC? @AB> 94KBDDBH6=<KBH>
H6DJB6DB6C?@AB> JD4I <7 =ABK<9<7<=>45Agrostis capillaris C=678C? +6=9ABC45=AB94: : ; 7<=>
6DBF; <H=F> : B684I CGB9<BC5D4: Molinio-Arrhenatheretea 9H6CC678 D;8BD6H5D4: Dauco­ 
Me!il otenion C; F6HH<679B? Deschampsia caespitosa R1?T+? . B6; K? A6C8B7CB=;5=C678 C=D47J-
I BHHN8BKBH4GB8 D44=C>C=B: I A<9A B76FHBC<==4 94H47<CBK6D<B=> 45A6F<=6=9478<=<47C? It 967
JD4I 47 C4<HCI <=A 8B5B9=<KB GA>C<96HGD4GBD=<BC678 I <=A H4I 947=B7=45: <7BD6H54D: C45
F6C<9 7; =D<B7=COXX Q?@ABDBI BDB8<C=<7J; <CAB8 =I 4 H4I BD; 7<=CRK6D<67=CTb 8D<BDI <=A 68: <L=; DB
45JD6CCH678 CGB9<BC 5D4: Festuco-Brometea 9H6CC678 I B= I <=A Centaurium erythraea 
0 657?C; FCG? erythraea. @AB H6==BDCGB9<BC<C; 78BDH6I GD4=B9=<47 <7 +4H678?$=967 94H47<cB
6 I <8BD67JB45; 7GD48; 9=<KBA6F<=6=C? [ 4D<=CBC=6FH<CA: B7=<=DBE; <DBCF6DB6DB6CI ABDB <=C
CBB8H<7JC6DBC; FdB9=B8 =4 6 I B6W94: GB=<=<47 OX̂ Q?
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$89:; 5. Community with Ca/amagrostis epigejos 

Releve number 2 3 4 
<=<:

Field number of releve 14 35 104 82 74 o z >
Day in 2002 9.05. 8.06. 9.08. 10.07. 10.07. > <=<:

> 
Object Z2 Z2 Z2 Z3 Z3 !3 o 
Aspect N NW NW N (

o o 
>

Slope (0) 20 
o 

3 20 5 o ?@@:
Releve area [m2) 25 25 30 25 25 

~ o o A"Cover of shrub layer b 3B 5 + >
<=<: <=<:

Cover of herb layer c 3B 5 60 90 80 90 90 I o o 
Cover of moss layer d AB 5 20 + &' JO IO 
Number of species per releve 20 18 23 18 22 

D: community with Calamagrostis epigejos 

Calamagrostis epigejos C C=C 5.5 D=D 5.5 4.4 5 6750 
I. Ch: Onopordion acanthi i 

Daucus carota + +.2 +.2 +.2 + 5 50 

Picris hieracioides C + + +.2 3 30 
D: lower units 
A rte misia vulgari s (II ) C + + &=& + 4 130 
Meli lotus alba(!) C + +.2 &=& 3 120 
Tanacetum vulgare 3E5 C +.2 +.2 &=& 3 120 
Paa compressa (IV) 1.1 + + 3 120 
Vicia cracca C + + 2 20 
Pastinaca sali va (I) C +.2 + 2 20 
Festuca ovina (V) C 1.2 1.2 1.2 3 300 
Leontodon hispidus 3&&&5 C 1.2 + +.2 3 120 
Silene vulgari s (V) C + +.2 +.2 3 30 
Plantago lanceolata 3&&&5 C + +.2 2 20 
Deschampsia caespitosa 3&&&5 C +.2 +.2 2 20 
II. Ch: Artemisietea 

Solidago canadensis C &=& 1.2 +.2 + 4 220 
Cirsium arvense C + + + 3 30 
Melandri um album C + + 2 20 
So/idago gigantea C + +.2 2 20 
III. Ch:Moli nio-Arrhenatheretea 

Achil/ ea millefolium C +.2 F=G + +.2 + 5 50 
Rumex ace/osa + +.2 +.2 + 4 40 

Festuca arundinacea C + +.2 2 20 
Trifoli um pratense +.2 + 2 20 
IV. Ch: Festuco-Brometea + Cal/uno-Uli cetea• 

Agrostis capil lari s" C HG +.2 2 110 
Erigeron acri s C + + +.2 3 30 
!= Others 
Cardaminopsis arenosa subsp. arenosa C + + +.2 +.2 +.2 4 50 

Sporadic species 
I. Reseda lutea 5 

II . Aegopodium podagrari a 5, Convolvulus arvensis 3, Eupatori um cannabinum l, Medicago lupuli na 5 
HI. Festuca pratensis 2, R robra 5, Holcus lanatus 2, Odonti tes serotina I = I = 3, Ranunculus acri s s. s. 5, 

IV. Hieracium pilosella" I, So/idago virgaurea s. s.• 3, 
!= Betu/a pendula b &+c &+Conyza canadensis 3, Hieracium flor ibundum I (1.2), Oenothera sp. 2, Physocarpus 
opulifolius b &+Popu/us tremu/a &+Robinia pseudacacia b 5, c 3, Salix caprea I, Sorbus aucuporia &+Spiraea 

media b 5, V,cia hirsuta 3, 
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56789 ! : ; <= = >?@AB C@AD Deschampsia caespitosa 

1989E9?>= 79F G H I J ! K L M
1989E9 N@98O?>=79F LI ! H ~ 55 PQJ ! P KH ! Q ! G
R6B @? GQQG S* : I : I : I : M: I : S* : I : I : ~ 

QK QK QK QK QL QK QK QK QK Ul 

* 7T9UA >- u 
( H ( V ( V ( V ( G ( V ( H ( V ( V u ti: 

" 8<W99XW<Y>F9 % 3 % " ' % ' % Z ::::
Ul 

&?U8@?6A@<? [* \ S* GQ S* KQ & @]:" <
1989E9 6F96[= G\

rr, u 
GJ GJ GJ GJ GJ GJ GJ GJ GJ Z ~ 

; <E9F<NYDF>7 86B9F7 [^ \ GQ GQ
< Ul 

PJ _ _ PQ u `
; <E9F<ND9F7 86B9FU[^ \ LQ LQ MQ MQ ! Q KQ ! Q MQ KQ <u 
; <E9F<N=<YY86B9FO[^ \ PQ PQ J PJ _ &* PJ &* &*
%>=79F<NYW9U@9YW9FF989E9 PQ P! PL G! PG PI GJ GI GH

Ra U<== >?@ABC@AD Deschampsia 
Deschampsia caespitosa ; I :I I :I I :I I :I H:H I :I H:H H:H H:H b JPHM
R a 8<C9F>?@AY
Leomodon hispidus (I) ; +.2 P:G _ G:G _ III G! K
Hieracium pilosella {Ill) _ +.2 _:G Il PK
Holcus lanatus (I) _:G P:G _ Il ! K
Erigeron acris (III) _ _ &8 8@
Solidago gigantea _ _ Il PP
Hieracium floribundum c&&&d ; _:G _ && PP
Centauri um erythraea ; _ P:G _ _ III KG
Calamagrostis epigejos c&88d ; _ _ _:G _ III GG
Robinia pseudacacia (III) 789] G:G G:G LI _:G] _:G Il I JQ
&: ; Da Molinio-Arrhenatheretea 
Rumex acetosa ; P:G P:G G:G +.2 +.2 _ _:G +.2 _:G b HHM
Plantago lanceolata ; P:G + G:G P:G _ +.2 _:G &b HGL
Odontites serotina s. s. ; G:G _ _ _ + &&& GPK
Achillea mill efolium _ _ _ II PK
Crepis biennis +.2 +.2 _ Il PK
Dacty/is glomerata ; _ _:G _:G Il PK
Vici a cracca ; _ _ Il PP

Galium mollugo ; _ _ Il PP

&8: ; Da Onopordetalia acanthii" _
Artemisietea 
Melandrium album" + +.2 _ _ _ _ _ _ b 44 

Daucus carota" P:G + + +.2 _ + 12 &b PHM
Picris hieracioides" _ +.2 I.I _ + P:G &b PHH
Solidago canadensis ; _ _ _:G + + LI &b LH
Pastinaca sativa" ; _ + 8@ PP
&&&: * AD9FY
Sorbus intermedia 7 + G:G li GQQ
A/mis glutinosa 7]eU I.I' _ _] Il ! P
Agrostis capill aris ; G:G 1.2 P:G P:G 2.2 P:G G:G P:G b L! P
Cardaminopsis arenosa ; G:G + _ + _:G +.2 _:G _ _ b GHM
Silene vulgaris _ _ _:G P:G _ P:G _ P:G V PMI
Carex spicata +.2 +.2 _ li PK
Viola arvensis ; _ _ li S8
Q11ercus rubra ; _ _ li S8
Hieracium sabaudum _ II K
" W<F6O@UYW9U@9Y
I. Cardaminopsis halleri 1, Cerastium ho/osteoides 7, Festuca arundinacea 1. Leontodon outumnalis 8, Phleum 
pratense 4, Paa pratensis 4, Ranunculus acris 7, Tara\:acum officinale 9, Trifolium dub i um 4 
li . Aegopodium podagraria 7, Cirsium arvense 1, Erigeron annuus 6, Reseda lutea" 5, Urtica dioica 1. Verbascum 
phlomoides" I
&&&: A pera spica-venti I . Carpinus betu/us 7 K. Cornus alba " . Elaeagnus angustifoli« ! . Festuca ovina J. M.
Hypericum perforatum 4. Popu/us tremu/a 1, Rumex acetosella !"#$Spiraea media 8, Vicia angustifolia 8, 

V. hirsuta H
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! " #$%%&' ()* + (), Agrostis capi/laris -. / 0" ! 1

. , 2 3$%%&' ()* + (), Agrostis capillaris 4" $5)2' $33&67 $' $82696(29 / ' 9 : $$6 ('
' &)6(2' )7 ;2/ 9 / ' 9 <(' 3 72));(' = )/ ' >7" #$%%$' ?2' )@=6/77 (7 3$' 7(92629 / 7 / ' 25523)(82
3$;$' (7) $5/6)(5(3(/ ; , / 0()/ )7" A)7 : 267(7)2' ) / ' 9 3$;$' (7(' = / 0(;()* (7 3$' ' 23)29 (' ;/ 6=2%2/ 7&62
+ (), B), 29(8267()* $562=2' 26/ )(82 7)6/ )2=(27C), 2 %$0(;()* $572297 / ' 9 ), 2 / 0(;()* )$ 9282;$:
=2' 2)(3/ ;;* 7: 23(/ ;(729 : $: &;/ )($' 7 / ' 9 6/: (9 ;/ )26/; 7: 62/ 9 + , (3, 2' / 0;27 () )$ / 77&%2 / 6$;2
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Solidago virgaurea 767"7" (7 : $7()(82;* 9(7)(' =&(7, 29 0* 7$%2 %2/ 9$+ / ' 9 6&926/; 7: 23(27
56$% Dauco-Meli lotenion 7&0/ ;;(/ ' 32" A' 7$%2 : / )3, 27 Limon catharticum 76+ / 7 5$&' 9"
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III Erigeron acris 4, Poa compressa 1 
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! "#$%&' ( ) * * +, -./ 0 -.1 Festuca ovina 

2%$%3%, +* #%4 & 5 9 6 7 8 9 &
2%$%3%:-%$; , +* #%4 <6 9& =>8 &9 && 6 98 &= :;
?"/ -, 5>>5 <'>&' =>'>9' <'>&' =>'>9 => >9' <'>7' =>'>9' =>'>9 <8=

@
A#B%C. D5 DE D5 DE DE D5 DE DE <>> )?
FGH%C.

>
I J G K J J K LML ?

>
i% 

NO
P$)H%Q R 5 5 O 6 NA 5> 7 LML

STU VW
2%$%3%"4%" Q* 5R 57 57 57 57 57 25 5> 57 LML ?) @A;( ) 3%4): G14+# $"/ %4# QX R Y O O > ? Z''

( ) 3%4): 1%4# $"/ %4C SX R &7 9> &> 50 8> 8> 95 <> <8=)
( ) 3%4): * )GG$"/ %4 ; QX R =7 =7 7 &' => 5> Y &' ?
J +* #%4) : GH%C-%GH%44%$%3[ =& =8 5> =8 56 =9 5= 57

? L C) * * +,-./ 0 -.1 Festuca ovina 
Festuca ovina fo . ( 6'6 6'6 6'6 E'E E'E 3.2 5.5 5.5 \ 7<E&
? L $)0%4+, -.G
Deschampsia caespitosa SN$U (

B

Y'5 +.2 +.2 Y'5 &&& 57
Reseda lutea 3&&&5 ( &6& Y 86C && =E=
C entaurea jace a 3&=5 ( Y Y'5 && =5
Solidago canadensis 3&&&5 ( Y & & Y Y Y N\ &&
Trifolium repens SN$U ( Y'5 Y &6& ='5 NNN =E&
Dactylis glomerata SN$U ( +.2 Y'5 && =5
Ranunculus acri s s. s. SNNU ( 8C 5'5 && 5&=
Trifolium pratense 3&&5 ( D6C Y && =5
Festuca arundinacea S$-U ( ='5 +.2 && 8<
Melilotus alba 3&&&5 ( Y Y && =5
Artemisia vulgari s 3&&&5 ( Y Y Y && =<
Cirsium arvense 3&&&5 ( Y Y && =5
Medicago lupulina S$$$U ( Y Y'5 && =5
N' ( 1L Festuco-Brometea Y Calluno-Ulicetea" 
Hieracium pilosella" ( Y'5 +.2 +.2 +.2 +.] ='5 +.2 \ =>>
Erigeron acris ( Y'5 Y &6& 86C Y N\ =66
Agrostis capillaris" ( 8C ='5 ='5 +.2 Y'5 N\ 5>>
So/idago virgaurea s. s. • ( +.2 N'N && 8<
Carlina vulgari s ( Y Y && =5
Centaurea stoebe ( &6& N 85
N$' ( 1L Molinio-Arrhenatheretea 
Plantago lanceolata ( Y +.2 +.2 2.2 Y'5 Y +.2 =5 \ E=<
Achil/ea millefolium ( Y Y Y'5 Y Y &6& Y'5 \ =>>
Leontodon hispidus ( Y'5 =5 8C 2.2 +.2 Y'5 N\ E85
Rumex acetosa ( Y'5 Y Y && =<
Vicia cracca ( Y Y Y && =<
NNN'( 1 Artemisietea 
Picr is hieracioides ( N'N Y] ='5 Y ='5 +.2 +.2 ='5 \ 597
Daucus carota ( Y +.2 ='5 Y'5 +.2 Y Y'5 Y'5 \ =>8
Melandrium album ( Y Y Y Y NNN 57

N\' A.1%4G
Silene vulgaris ( Y Y ='5 Y'5 D6C Y Y \ =>>
Hieraciumjl oribundum ( +.2 Y'5 D6C ='5 Y Y'5 N\ <6
Cardaminopsis arenosa ( Y'5 +.2 Y Y +.2 Y'5 N\ E&
Calamagrostis epigejos ( +.2 &6& ='5 && =E=
Physocarpus opulifolius ( Y Y N$ =5
Sorbus aucupari a ( Y +.2 NN =5
PH)4"; -CGH%C-%G
II. Centaurea oxylepis 1. Crepis biennis 1. Phleum pratense 8 
Il l. Eupatorium cannabinunt 3. Me/i lotus off icinalis 7. Oenothera biennis s. s. 2, Pastinaca saliva 8, Soli dago 

gigantea 6(1.1), Tanacetum vulgare 8, Urtica dioica 8 

IV Betu/a pendula c 3. Cornus alba 2r, Hieracium sabaudum 1. Li num catharticum 5(1.2), Majanthemum bifo lium 5, 

Phila delphus coronarius b 2, Robinia pseudacacia c 8, Trifoli um arvense 6, Vicia hirsuta 5 
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6789>LTAG8H@?<A;E>GO;8I ALI >:G7? ;@9JU; >GO<9AA;EN@:=@NA9AH7>G<AOFV8NAKA9/ >7:AG
;HA=:A; O8 G8<H7>? > ; :SG:6:=>G<987A :G<@A KASA<><:8G86<@A :GKA;<:S><AO8UWA=<; N:<@<@A
AX=AH<:8G86Solidago canadensis L. >GO Solidago gigantea # :<8GF ( :I :7>99A;J7<; NA9A
8U<>:GAO >7;8 U? ( T9Y?HAT B" QZ/ 28;<>[ ;T: B" \ Z >GO 2 8;<>[ ;T:/ * >H> B" ! Z N@8 AXH789AO
K>;=J7>96789>86<@A;A8UWA=<; F

M@A@:S@A;<H>9<:=:H><:8G:G=9A><:8G86=8I H>=<KASA<><:8G=8KA9@>KAS9>;;A; ] A gros tis 
capill aris L., Calamagrostis epigejos (L.) 28<@F/ Deschampsia caespitosa (L.) - F 0A>JKF/
Festuca ovina L. ; F ;<9F >GO>7;8 Festuca arundinacea ( =@9AUF 8G) " >GO) C ;A<<7:GS<>GT; F
# I 8GS O:=8<?7AO8GA; I 89A 69Â JAG<>GO >UJGO>G<>HHA>9AO] Daucus carota (L.), Picris 
hieracioides L., Leontodon hispidus L., Plantago lanceolata L., Rumex acetosa L., Achil/ ea 
mill efoli um L. ; F;<9F/ Cardaminopsis arenosa (L.) VA?AT/ Silene vulgaris L, 8AG=@E$ >9=TAF
( 8I A ;HA=:A; 698I Fabaceae 6>I :7? Melilotus alba, Meli lotus officinali s H7>? > 987A 86
O8I :G>G<; :G;8I AH@?<8=8AG8;A; FM8T>9;T>R$ JY:T et al. BCDZAI H@>; :;AO<@A987A86Festuca 
ovina 3F; F;<9F/ Sil ene vulgaris L, 8AG=@E$ >9=TA/ Cardaminopsis arenosa (L.) VA?AT/ >GO
Calamagrostis epigejos (L.) 2 8<@F L:G 6J9<@A9 ;<>SA; 86;J==A; ; :8GE :G =9A><:8G 86H7>G<
=8I I JG:<:A; 86Y:G= ;H8:7; :G* ><8N:=AR4 A_G8N:A=

M@A H7>G< =8I I JG:<:A; 86<@A :GKA;<:S><AO 8UWA=<; O:66A9 ; :SG:6:=>G<7? 698I
H@?<8=8AG8;A; / N@:=@OAKA78HAO8G<@AY:G= I :GA;H8:7; 78=><AO:G<@A+ 7TJ;Y9AS:8GBP̀ ZF
M@A? 9AH9A;AG< Koelerio-Festucetum glaucae * 7:T> PQCP =8I I JG:<? <@A9A/ N@8; A
H@?<8=8AG8;A; >9A=8G;<:<J<AOI >:G7? U? <A9I 8H@:78J; ;HA=:A; 698I <@AFestuco-Brometea 
=7>; ; / ;HA=:A; 86@>U:<><; H889:GGJ<9:AG<; 698I <@A Nardetali a 89OA9>GOI A>O8N ;HA=:A;
698I <@AMolinio-Arrhenatheretea =7>; ; F &G<@A;HA=:A; =8I H8; :<:8G86<@AH7>G<=8I I JG:<:A;
N@:=@NA9A9A=89OAO8G//5>U:A a 8_?b ;A<<7:GS>GON>;@:GS<>GT; <@A@:S@A;<H>9<:=:H><:8G
@>KA ;HA=:A; 698I <@A Artemisietea =7>; ; >GO I A>O8N 8GA; 698I <@A Moli nio­ 
Arrhenatheretea =7>; ; F # I 8GS 9JOA9>& H7>G<; <@A I 8;<=8I I 8G >9A =8I H8GAG<; 86H7>G<
=8I I JG:<:A; 698I <@AOnopordion acanthii >77:>G=AN@:=@OAKA78H8G:G:<:>7/ KA9?69Â JAG<7?
=8G<>:G:GS c >c +

C
;8:7; F M@A =@>9>=<A9 ;HA=:A; 86<@A Festuco-Brometea >GO Call uno­ 

Uli cetea =7>; ;A; O:;<:GSJ:;@78NA9JG:<; 86<@A :GKA;<:S><AO H7>G<=8I I JG:<:A; LM>UF` / ! EF
( :I :7>99A;J7<; 8U<>:GAO>7;8 0>7=A9T:AN:=Y/ - >N7>T B7Zd- >N7>T B" DZd( Y>9?BC" ZN@8 AXH789AO
<@AKASA<><:8G868<@A9<?HA; 86N>;<A7>GO; F M@A9ANA9A G8<68JGO8G;A<<7:GS>GON>;@:GS
<>GT; =8I I JG:<:A; 86<9>I H7AO H7>=A; 698I <@A Trifoli o-Plantaginetali a 89OA9 >GO
H@?<8=8AG8;A; 698I <@A Stell arietea mediae =7>; ; / N@:=@>HHA>9 ;H8G<>GA8J; 7? :G A>97?
;<>SA; 86;J==A; ; :8G B" D/ C" / CCEF

M@A S9>; ;7>GO =8I I JG:<:A; =8KA9:GS //5>U:A a 8_?b ;A<<7:GS >GO N>;@:GS <>GT; >9A
:I H8KA9:;@AOF 0A=>J;A 86<@A 7>=T :G <@A:9 H><=@A; 86=@>9>=<A9 ;HA=:A; <@A? =>GG8<UA
H7>=AO:G<8 OA6:GAO>; ;8=:><:8G; 86<@A09>JGR0 7>Ĝ JA<e; ;?;<AI F( T9Y?HAT B" QZOA;=9:UAO:G
//5>U:Aa 8_?bN>;<A7>GO; <N8 I A>O8N =8I I JG:<:A; N:<@Calamagrostis epigejos (L.) 2 8<@F
>GO Deschampsia caespitosa (L.) - F 0A>JKF >; O8I :G>G<; F + G <@A :GKA;<:S><AO8UWA=<; <@A
=8I I JG:<?N:<@Ca/amagrostis epigejos (L.) 28<@F :; I 8;<7? UJ:7<U? ;HA=:A; 698I <@A
Artemisietea =7>; ; F

M@A9A NA9A G8< 9A=89OAO 8G :GKA;<:S><AO 8UWA=<; <@:=TA<; >GO 689A;< H7>G<
H@?<8=8AG8;A; / ; :I :7>9<8 9A; J7<; 8U<>:GAOU? M8T>9;T>R$ JY:T et al . BCDZF
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