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Abstract: During last years leaving farmland without cultivation is 
very often phenomenon in Poland. The land is put into afforestration 
or building as well as left for spontaneous succession. The aim of 
the paper is to describe the role of two alien invasive species e.g. 
Solidago canadensis and Solidago gigantea in plant communities 
establishing on fallow land in the Silesian Upland (south Poland). In 
years 2 0 0 3 - 2 0 0 4 on the fields abandoned 1 0 - 2 0 years ago 4 7 
phytosociological records were taken by the method of Braun-
Blanquet. 2 3 of them present patches of the community with 
domination of Solidago canadensis and minor participation of 
Solidago gigantea. Moreover, Solidago canadensis plays a 
significant rote in some other communities noted on the abandoned 

fields in the studied area. It occurs in more than 8 5 % taken releves. 

Keywords: Solidago canadensis, Solidago gigantea, abandoned 
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Introduction 
L e a v i n g fa rm land without cult ivat ion h a s b e c o m e one of more important 

p rob lems in P o l a n d dur ing last y e a r s . It is es t imated that a r e a of abandoned 
agr icu l ture land in who le country e x c e e d s 15 ,000 km^ (Roczni i< 2 0 0 3 ; R O L A et a l . 
2 0 0 4 ) . T h e y a r e sma l l f ield p a t c h e s belonging to pr ivate o w n e r s a s we l l a s 
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ground of fo rmer l a rge -a rea s ta te f a r m s . T h e main r e a s o n of lying land fa l low is 
fact that m a n y b r a n c h e s of agr icul tural production a r e t reated a s unprofi table for 
fa rmers . F a r m l a n d is put into building or some t imes into corn aga in , large a r e a is 
dest ined for p laned afforestrat ion ( K U T Y N A & L E S N I K 2 0 0 4 ; B A D O W S K I et a l . 2 0 0 4 , 

R O L A et a l . 2 0 0 4 ) , t he rest of abandoned f ie lds is left for spon taneous 
s u c c e s s i o n . T h e problem of uncul t ivated crop f ie lds a n d m e a d o w s h a s attracted 
the interest of consen /a t ion botanists , eco log is ts , fo res te rs and e c o n o m i c s 
( D U B I E L 1 9 8 4 ; D U B I E L 1 9 8 8 ; M I C H A L I K 1 9 9 0 ; D U B I E L & K O Z A K 2 0 0 4 ; B A R A B A S Z -

K R A S N Y 2 0 0 2 ; NowAK et a l . 2 0 0 2 ; K U T Y N A & L E 6 N I K 2 0 0 4 ; R O L A et a l . 2 0 0 4 ) . 

Accord ing to the E u r o p e a n Commun i t y law e a c h E U country is obl iged to protect 
its local biodiversity, including rural habi tats ( P h a r e 1 9 9 9 ) . L e a v i n g fa rmland 
without cult ivat ion e l iminates its the most charac ter is t i c e l emen ts and c a u s e s its 
degenerat ion ( L A B Z A 1 9 9 6 , H O C H 6 L et a l . 1 9 9 8 ; W A R C H O L I N S K A 1 9 9 8 ; L A B Z A et 

a l . 2 0 0 3 ) . Of ten during spon taneous s u c c e s s i o n non-nat ive i n v a s i v e s p e c i e s a re 
s u c c e s s f u l in penetrat ion onto abandoned fa rmland a s habitat strongly changed 
by human activi ty ( A D A M O W S K I & K N O P I K 1 9 9 6 ; F A L I K I S K I 1 9 9 8 ; R E J M A N E K 1 9 9 9 ; 

A D A M O W S K I & B O M A N O W S K A 2 0 0 4 ) . 

T h e a im of the paper is to desc r ibed the role of two es tab l i shed in Po l i sh f lora 
n e w c o m e r s (kenophy tes ) of A m e r i c a n origin ( Z A J A C et a l . 1 9 9 2 ) - Solidago 
canadensis and S . gigantea in the communi t ies formed on a b a n d o n e d f ie lds in 
the S i l e s i a n Up land (south Po land ) . 

Material and methods 
T h e r e s e a r c h e d a r e a w a s the S i l e s i a n Up land located in southern Po land 

(KoNDRACKi 1 9 9 4 ) . T h e region is charac ter is t i c of strong urbanisat ion and 
industr ial isat ion, the biggest in Po land industr ial cen t re - the Upper S i l e s i a n 
Industrial District is located there. But stil l, accord ing to official da ta , cropland 
compr ise more than 4 0 % of the who le a r e a of the S i l e s i a n Up land ( R o c z n i k 
2 0 0 1 , R o c z n i k 2 0 0 2 ) . In m a n y parts of the region fa rmland a r e uncul t ivated. 
B e s i d e s r e a s o n s ment ioned a b o v e , pollution is o n e more c a u s e for keep ing 
f ields out of crop. 

T h e r e w e r e m a d e dur ing 2 0 0 3 - 2 0 0 4 y e a r s 4 7 r e l e v e s t a k e n by the method of 
B raun -B lanque t on f ie lds uncul t ivated for 1 0 - 2 0 y e a r s . N a m e s and sys tema t i c of 
plant communi t ies a r e b a s e d on M A T U S Z K I E W I C Z ( 2 0 0 1 ) . N a m e s of plant s p e c i e s 
w e r e g iven after M I R E K et a l . ( 2 0 0 2 ) . 

Results and discussion 
Solidago canadesis occur red in a lmos t 8 5 % of t aken 4 7 r e l e v e s . It w a s noted 

in the pa tches of Calamagrostietum epigeji, Convolvulo arvensis-Agropyretum 
repentis and other phy tocoenoses (g rass -domina ted rump communi t ies of the 
Molinio-Arrhenatheretea c l a s s and communi t ies with Betula pendula R O T H and 
Robinia pseudoacacia L . ) , but its h ighest part icipation w a s recorded in the 
communi ty with Solidago canadesis ( cons tancy V and high coeff ic ient of cover 
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5 8 3 7 ) . It w a s of ten a c c o m p a n i e d by another a l ien goldenrod s p e c i e s - Solidago 
gigantea, not reach ing s o high c o n s t a n c y and cove r ( IV and 3 3 0 ) - tab le 1 . 

T a b l e 2 p r e s e n t s 1 0 c h o s e n f rom 2 3 r e l e v e s descr ib ing Solidago canadensis 
communi ty . Solidago canadensis w a s a dominant , some t imes m a s s i v e growing 
s p e c i e s . Solidago gigantea occur red f requent ly but not abundant ly . A n important 
role in the st ructure of the communi ty w e r e a l s o p layed by s o m e ruderal s p e c i e s 
e.g . Cirsium arvense ( L . ) S C O P , and Artemisa vulgaris L . (both cons tancy IV) , 
Equisetum arvense L . of the Agropyretea intermedio-repentis c l a s s ( cons tancy 
IV ) , s e g e t a l w e e d Vicia hirsuta ( L . ) G R A Y ( V ) and s o m e m e a d o w s p e c i e s of the 
Molinio-Arrhenatheretea c l a s s , l ike Achillea millefolium L . ( V ) , Taraxacum 
officinale F . H. W I G G . ( V ) and Poa pratensis L . ( V ) . A m o n g accompany ing 
s p e c i e s w e r e p lants cha rac te r of xe ro thermic g r a s s l a n d s [Campanula 
rapunculoides L . , Centaurea scabiosa L . , Coronilia varia L . , Falcaria vulgaris 
B E R N H . ) , midfield th ickets {Rhamnus cathartica L., Prunus spinosa L . , Rosa 
canina L . ) and wood lands (Athyrium filix femina ( L . ) R O T H , Dryopteris fills-mas 
( L . ) ScHOTT , Scrophularia nodosa L . , Acer negundo L . and protected by law 
orchid Epipactis helleborine ( L . ) C R A N T Z . ) . T h e y w e r e sporad ic e lemen ts of the 
commun i ty a s we l l a s s o m e rare w e e d s l ike Lathyrus tuberosus L . and 
Melampyrum arvense L . t reated a s endangered for Po l i sh sege ta l f lora 
( W A R C H O L I K I S K A 1 9 9 8 ) . 

Solidago canadensis and S . gigantea a r e t reated a s invas i ve plants in habitat 
of dif ferent kind (e .g . w a s t e l a n d s , m e a d o w s , and r i ve rbanks) in Po land 
( T O K A R S K A - G U Z I K 2 0 0 3 , W O 2 N I A K 2 0 0 3 ; W O 2 N I A K , D Y L E W S K A 2 0 0 4 ) and in m a n y 

E u r o p e a n count r ies ( W E B E R 1 9 9 8 , B O T T A - D U K A T 2 0 0 2 ; T E R P C 2 0 0 3 , Z A L I B E R O V A 

& J A R O L I M E K 2 0 0 3 ) . O u r resu l ts s h o w that t h e s e goldenrod s p e c i e s , espec ia l l y 
Solidago canadensis, could be a l so i nvas i ve plant on abandoned farmland in the 
studied a r e a . Solidago canadensis creat ing one-spec ies -domina t ing 
commun i t i es limits natura l s u c c e s s i o n . T h e invest igat ion shou ld be cont inued to 
es t ima te whe the r t h e s e communi t ies could be treated a s permanen t e lement of 
the vegeta t ion 

References 
A D A M O W S K I W . , B O M A N O W S K A A . (2004): Obce gatunki drzewiaste na gruntach porolnych 

w Puszczy Biatowieskiej. - Mat. Konf. Nauk. "Sukcesja wtorna roslinnosci na gruntach 
porolnych". XXVI I I Konferencja "Rejonizacja chwastow segetalnych w Polsce". p. 15. 
- Olsztyn. 

A D A M O W S K I W . , K N O P I K A . (1996): Ornitochorous species penetration onto abandoned 
farmland during secondary succession. - Phytocoenosis 8 (N.S.) Seminarium 
Geobotanicum4: 97-110. 

B A D O W S K I M., R O L A J . , DOMARADZKI K . (2004): Graminicydy do ograniczania rozwoju roslin 
trawiastych na nowych plantacjach sosny. Mat. Konf. Nauk. "Sukcesja wtorna 
roslinnosci na gruntach porolnych". XXVI I I Konferencja "Rejonizacja chwastow 
segetalnych w Polsce. p. 17. - Olsztyn. 

B A R A B A S Z - K R A S N Y B . (2002): Sukcesja roslinnosci na tq^kach, pastwiskach i nieuzytkach 
porolnych Pogorza Przemyskiego. - Fragm. Flor. Geobot. Polonica, Suppl., 4: 3-81. 

269 



B O T T A - D U K A T Z . , D A N C Z A I., RevEsz A. ( 2 0 0 2 ) : Relationship between climate and 
geographical distribution of Solidago gigantea Ait. In Hungary. - Abstracts of 
Conference "Anthropization and environment of rural settlements. Flora and 
Vegetation". Uzhorod & Kostryno, Ukraine, p. 1 6 - 1 7 . - Phytosociocentre, Kyiv. 

D U B I E L E . ( 1 9 8 4 ) : Dolina Wierzbanowki: 5 . Rozwoj roslinnosci na odtogach. - Zeszyty 
Naukowe U J , Prace Bot., 1 2 : 9 7 - 1 1 2 . 

D U B I E L E . ( 1 9 8 8 ) : Dolina Wierzban6wki; 1 5 . Wptyw wypasu bydta i owiec na zbiorowiska 
odtogow i l^k. - Zeszyty Naukowe U J , Prace Bot., 1 7 : 6 3 - 7 7 . 

D U B I E L E . , K O Z A K M. ( 2 0 0 4 ) : Wtorna sukcesja roslinnosci na opuszczonych uzytkach 
rolnych poludniowej cz^sc i Wyzyny Krakowsko-Czfstochowskiej. Zroznicowanle i 
przemiany srodowiska przyrodniczo-kulturowego Wyzyny Krakowsko-
Cz^stochowskiej. - in print. 

FALIKISKI J . B . ( 1 9 9 8 ) : Invasive alien plants and vegetation dynamics. - In: Starfinger U., 
Edwards K., Kowarik I. And Williamson M. (eds.): Plant invasions. Ecological 
consequences and human responses, p. 3 - 2 1 . - Backhuys Publishers, Leiden, The 
Netherlands. 

HocHOt T. , L A B Z A T . , S T U P N I C K A - R O D Z Y N K I E W I C Z E . ( 1 9 9 8 ) : Zachwaszczenie wieloletnich 
odtogow w porownwniu do stanu na polach uprawnych. - Bibliotheca Fragmenta 
Agronomica 5 : 1 1 5 - 1 2 3 . 

L A B Z A T . , H O C H O L T . , S T U P N I C K A - R O D Z Y N K I E W I C Z E . ( 2 0 0 3 ) : Zmiany w florze odtogow i 
sqsiadujq^cych z nimi pol uprawnych w latach 1 9 9 3 - 2 0 0 1 . Zesz . Probl. Post. Nauk 
Roln. 4 9 0 : 1 4 3 - 1 5 2 

KONDRACK! J . ( 1 9 9 4 ) : Geografla fizyczna Polski. Mezoregiony fizyczno-geograficzne. 
pp .339 . - PWN, Warszawa. 

K U T Y N A I., L E S N I K T . ( 2 0 0 4 ) : Porownanie zachwaszczenia upraw lesnych na gruntach 
porolnych zaiesionych wedtug koncepcji duiiskiej i Polskiej na terenie Nadlesnictwa 
Dobrzany. - Mat. Konf. Nauk. "Sukcesja wtorna roslinnosci na gruntach porolnych". 
XXVII I Konferencja "Rejonizacja chwastow segetalnych w Polsce. p. 6 . - Olsztyn. 

L A B Z A T . ( 1 9 9 6 ) : Odtogowanie pol jako przyczyna degiadacji terenow rolniczych. - Mat. 
Konf. Nauk. Gospodarka terenami zniszczonymi dziatalnosci^ cztowieka". PAN, Inst. 
Podstaw Inzynierii Srosowiska, p. 1 5 1 - 1 6 0 . - Zabrze. 

M A T U S Z K I E W I C Z W . ( 2 0 0 1 ) : Przewodnik do oznaczania zbiorowisk roslinnych Polski. 
Vademecum Geobotanicum 3 : 5 - 5 3 7 . - PWN, Warszawa. 

MICHALIK S . ( 1 9 9 0 ) : Sukcesja roslinnosci na polanie reglowej w Gorczai iskim Parku 
Narodowym w okresie 20- tu lat, w wyniku zaprzestania wypasu. - Prq^dnik, Prace 
Muz. Szafera, 2 : 1 3 7 - 1 4 8 . 

M I R E K Z . , P I ^ K O 6 - M I R K O W A H., Z A J A C A., Z A J A C M. ( 2 0 0 2 ) : Flowering Plants and 
Pteridophytes of Poland. A checklist. Pp. 4 4 2 . - W.Szafer Institute of Botany, Polish 
Academ of Sc iences. Krakow. 

NowAK T. , T O K A R S K A - G U Z I K B . , S Z Y S Z K A L . , P A L I W O D A A., K A P I C A A. ( 2 0 0 2 ) : The flora 
differentiation of abandoned fields in the Silesia Upland and its surroundings. -
Abstracts of Conference "Anthropization and environment of rural settlements. Flora 
and Vegetation". Uzhorod & Kostryno, Ukraine, p. 6 3 - 6 4 . - Phytosociocentre, Kyiv. 

Phare 1 9 9 9 . Pllotazowy projekt rozwoju terenow wiejskich - programy rolnosrodowiskowe. 
R E J M A N E K M. ( 1 9 9 9 ) : Invasive plant species and invasible ecosystems. - In: Sandlund 

O T. , Schei P . J . & Viken A. (eds). Invasive species and biodiversity menagement. p. 
7 9 - 1 0 2 . - Kluwer Academic Publishers, Dordrecht-Boston-London. 

Rocznik Statystyczny Rzeczpospolitej Polskiej. ( 2 0 0 3 ) : - Gtowny Urzqd Statystyczny w 
Warszawie. 

Rocznik statystyczny wojewodztwa sl^skiego. ( 2 0 0 1 ) : - W U S , Katowice. 

270 



Rocznik statystyczny wojewodztwa slq^skiego. (2002): - W U S , Katowice. 
R O L A J . R O L A H., B A D O W S K I IVI., S E K U T O W S K I K . , DOMARADZKI K . (2004): IVIetody 

ograniczania naturalnej sukcesji roslinnej na gruntacti porolnych (odfogi) 
przeznaczonych pod zaiesienie. - Mat. Konf. Nauk. "Sukcesja wtorna roslinnosci na 
gruntach porolnych". XXVI I I Konferencja "Rejonizacja chwastow segetalnych w 
Polsce. p. 8. - Olsztyn. 

T E R P O A . (2003): Synanthropic newcommers (kenopytes-neophytes) In Hungarian flora. -
In: Za j ^c A., Za j^c M., Zennanek B. (eds): Phytogeographical problems of 
synanthropic plants, p. 331-338. Institute of Botany, Jagiellonian Uniwersity -
Cracow. 

ToKARSKA-GuziK B. (2003): The expansion of some alien plant species (neophytes) in 
Poland. - In: Child L . E . , Brock J . H . , Brundu, Prach, K., Pysek P., Wade P.M. and M. 
Williamson (eds.) . Plant Invasions: Ecological Threats and Management Solution, p. 
147-167. - Backhuys Publishers, Leiden, The Netherlands. 

W E B E R E . (1998): The dynamics of plant invasions: a case study of three exotic goldenrod 
species (Solidago L.) in Europe. - Journal of Blogeography 25:147-154. 

W A R C H O L I N S K A A .U . (1998): Wtasciwosci zagrozonych segetalnych roslin naczyniowych 
Polski. - Acta Univ. Lodz. Folia Bot., 13: 7-14. 

Wo^NiAK G . (2003): The neophyte establishment in plant communities of post-industrial 
waste sites (Upper Si les ia; Poland) - In: Child L . E . , Brock J . H . , Brundu, Prach, K., 
Pysek P., Wade P.M. and M. Williamson (eds.). Plant Invasions: Ecological Threats 
and Management Solution, p. 169-179. - Backhuys Publishers, Leiden, The 
Netherlands. 

WO2NIAK G . , D Y L E W S K A Z . (2004): Solidago canadensis L . i Solidago gigantea Aiton w 
zbiorowiskach tqkowych. - Mat. Konf. Nauk. "Sukcesja wtorna roslinnosci na gruntach 
porolnych". XXVI I I Konferencja "Rejonizacja chwastow segetalnych w Polsce. p. 50. -
Olsztyn. 

Z A J A C M., Z A J A C A. T O K A R S K A - G U Z I K B . (1992): Kenophytes in the flora of Poland: list, 
status and origin. - Phytocoenosis 10 (N.S.) Suppl. Cartographiae Geobotanicae 9: 
107-116. 

Z E L I B E R O V A M., J A R O L I M E K I. (2003): Distribution of the plant communities of the order 
Convolvuletalia sepium in Slovakia. - In: Zajqc A., Za]s{C M., Zemanek B. (eds): 
Phytogeographical problems of synanthropic plants, p. 283-291. - Institute of Botany, 
Jagiellonian Uniwersity - Cracow. 

271 



Tab. 1 . Participation of Solidago canadensis and S. gigantea In fallow land 
communities in the studied area. 

Community Convolvulo Calamagrosti 
with Solidago arvensis- etum epigeji Other 

Distinguished communities canadensis Agropyretum communities 
repentis JURASZEK 
F E L F 6 L D Y 1 9 4 3 1 9 2 8 

Releves number 23 11 6 7 

Species no. in releve 12-37 17-25 12-27 11-28 

Average species no. in releve 24 21 16 25 

Total species no. 122 100 58 49 

PH 5.0-7.0 4.0-7.0 4.5-7.0 4.5-7.5 

Average pH 6.0 5.6 5.6 5.8 

Solidago canadensis IV •(38 IJ'-* 44 
Solidago gigantea 330 II*-' 292 

Ch. Ass . Convolvulo an/ensis-Aamovretum repentis: 

Elymus repens 164 V^'^ 5432 iir-^ 87 \\\*-^ 387 

Convolvulus arvensis iir-^ 69 V'"^ 53 n 

Ch. Ass . Calamaarostietum epiaeii: 

Calamagrostis epigejos 111*-̂  87 11̂  188 V^^6250 n*-^ 285 
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Tab. 2. Community with Solidago canadensis. 
Successive number 1 2 3 4 5 6 7 8 9 10 
Releve field number 47 32 46 44 31 34 1 43 33 36 
Locality 24 20 22 21 19 17 10 9 18 15 
Slope in o 0 0 0 0 3 0 0 15 2 0 
Eksposure S W NE NE 
Releve date 18.0 16.0 18.0 14.0 16.0 16.0 15.0 23.0 16.0 22.0 

7 7 7 7 7 7 7 7 7 7 
2004 2004 2004 2004 2004 2004 2003 2004 2004 2004 o 

pH (1-5) cm 6.5 7.0 5.5 6.0 6.5 6.5 7.0 5.0 5.5 6.0 S 
Area of sample plot in m^ 100 100 100 100 100 100 100 100 100 100 to c 
Number of species in releve 12 22 21 19 38 23 25 24 35 34 o 

O 

Solidago canadensis 5.5 5.5 5.5 5.5 5.5 4.4 4.4 4.4 3.3 3.3 V 
Solidago gigantea 1.2 1.1 + + + 1.1 + r 1.2 + V 
Ch. Artemisietea vulaaris: 
Cirsium an/ense 1.1 r + + + + 1.1 r IV 
Artemisia vulgaris i .1 + + r + 1.1 1.1 IV 
Tanacetum vulgare 1.1 +.2 +.2 +.2 1.1 III 
Melandrium album r 1.1 r + III 
Galium aparine + r r + II 
Medicago lupulina r + 1.1 II 
Conyza canadensis +.2 r . r II 
Tussilago farfara +.2 +.2 + II 
Picris hieracioides r r + II 
Rumex crispus r r r II 
Ch . D. AaroDvretea intermedio-reoentis: 
Equisetum an/ense + + + + + 2.2 + IV 



Convolvulus arvensis r r 1.1 r + Ill 
Poa angustifolia + 2.2 
Sporadic species: Elymus repens +161, 1.2/9/; Poa angustifolia +151, 2.2/10/; P. compressa +181. 
Ch. Steliarietea mediae: 
Vicia hirsuta 1.2 r 1.1 + 1.1 + + + 2.2 1.2 V 
Vicia angustifolia + + r r r III 
Vicia tetraspenva 1.1 + r r 11 
Myosotis arvensis + r r r 11 
Fallopia convolvulus + + r 11 
Galeopsis tetrahit + + r 11 
Sporadic species: Amaranthus retroflexus +141; Consolida regalis r/10/; Erophila vema rIM; Lapsana 
communis r/7/; Lathyrus tubenssus 1.1/8/; Melampynim an/ense +/10/; Oxalis stricta '\.M7I; Silene vulgaris 
+IM; Sinapis arvensis r/2/; Sonchus arvensis r/9/; Stellaria media r/4/; Veronica arvensis r/4/; V. persica +141; 
Vicia villosa +.2/7/. 
Ch . Molinio-Arrhenatheretea: 
Achillea millefolium 1.2 + 1.1 1.1 + r 1.1 + 1.2 V 
Taraxacum officinale + 1.1 + r + + + r 2.2 V 
Poa pratensis r + r + 1.1 1.1 r IV 
Dactylis glomerata r r 1.1 +.2 1.2 III 
Viccia cracca r r 1.1 1.1 + . III 
Crepis biennis r + 1.1 r r ill 
Heraclum sphondylium 1.2 + 1.1 11 
Deschampsia caespitosa +.2 +.2 1.1 11 
Rumex acetosa + 1.1 1.1 11 
Trifoilum pratense r r r II 



Sporadic species; Alopecurus pratensis +161; Anrt)enatherum elatius 1.1/8/, 1.2/10/; Carex hirta 1.2/10/; 
Carum can/i rIAl; Cerastium vuigatum +IM; Daucus carota +151, I.Mll; Festuca rubra 1.1/8/; Gaiium moliugo 
r/2/, 1.2/10/; Knautia arvensis r/10/; Lattiyrus pratensis r/10/, +191; Lotus cornicuiatus r/8/; Pastinaca sativa 
r/5/, +/10/; Ptiieum pratense TIAI, +161; Poa trivialis +151; Potentiiia reptans +131; Ranunculus repens +191; 
Rhinanthus serotinus +181; Trifoilum repens r/5/, +/3/; Valeriana officinalis 1.1/5/. 
Others: 
Calamagrostis epigejos 1.2 1.1 1.1 . 1.1 . 1.2 . . Ill 
Sporadic species: Acer negundo +161; Aegopodium podagraria r/3/; Agrostis capillaris r/10/; Armaria maritima 
ssp. elongata r /1 / ; Athyrium fiiix-femina r/9/; Campanula rapunculoides 1.1/10/; Centarea scabiosa r/10/; 
Coran///a varia +.2/5/; Dryopterys fiiis-mas r/9/; Epipactis helleborine r /1/ ; Erigeron annuus r/5/; Euphorbia 
esula 1.1/10/; Falcaria vulgaris +.2/10/; Fragaria vesca 1.1/5/; F. xananassa r/5/; Fraxinus pennsylvanica 
r/10/; Hieracium sabaudum +/10/; Hypericum maculatum r/8/, +.2/5/; Juncus effusus r/3/; Medicago xvaria 
+161; Mentha arvensis r/9/; Prunus spinosa +151; Radioia iinoides +IM; Rhamnus cathartica r/5/; Rosa canina 
r/5/; Sa/;x caprea r/6/; Scabiosa ochroleuca r/5/; Scrophularia nodosa r/2/; Stellaria graminea +161; 
Symphytum officinale r/9/; Trifoilum hybridum r/10/; V/o/a tricolor 1.1./I/. 


