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IIperneanu Hay4yHU paj

YPBAHA ®JIOPA BUJE/bUHE

Caahana IMerpounh!, busbana Jlyoapaa®*’, Harama Bparuh' u Tawa MakcumoBuh?

"Vuusepsuret y crounom CapajeBy, [lossonpuspenuu ¢akyinrer, Mcrouno CapajeBo, Peryoiika Cpricka

2Vuusepsuret y bamoj JIynu, [IpupomHo-mareMatnuku daxynret, bama JIyka, Perybnuka Cpricka

Caskerak: Ha ypbanom moapydjy rpana bujessinae 3a0nspeskeHo je mpucycTBo 442 BpcTe BacKynapHUX Onspaka. Mehy
Haj3acTyIUBCHUjUM (paMmirjaMa mocebHo ce ucrnay Compositae, Poaceae, Fabaceae, Lamiaceae u Brassicaceae. Behu-
Ha Omspaka y yp6anoj duopu bujessnne npumnaga xuBoTHO) popmu xemukpuntopura (38.46 %). Y BUCOKOM MPOLEHTY
3acTyIubeHa je )kuBoTHA popma Tepodura (33.03 %). OcTane )xuBoTHE PopMeE MPUCYTHE Cy y MABEM IPOLIEHTY Y UCTpa-
xuBaHoj ¢nopu: reodure (9.73 %), panepodure (8.14 %), ckannerodure (4.07 %), xunpodure (3.39 %) u xamedpure
(3.17 %).

Kibyune pujeun: ypbana ¢mopa, BacKynapae onusbke, bujessnna.
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Abstract: In the urban area of the city of Bijeljina, the presence of 442 species of vascular plants was recorded. Among
the most represented families, Compositae, Poaceae, Fabaceae, Lamiaceae and Brassicaceae stand out. Most plants in the
urban flora of Bijeljina belong to the life form of hemicryptophytes (38.46 %). The life form of therophytes is represented
in a high percentage (33.03 %). Other life forms are present in a smaller percentage in the studied flora: geophytes (9.73
%), phanerophytes (8.14 %), scandetophytes (4.07 %), hydrophytes (3.39 %) and hamephytes (3.17 %).

Key words: urban flora, vascular plants, Bijeljina.

YBOJ INTRODUCTION

VYpbana (opa M Bereranuja NpeacTaBiba
jenan ox Hajmiuahux ¥ HajAMHAMUYHUJUX KOM-
TUIeKca. YIJIaBHOM je Be3aHa 3a JbyJICKa Hacesba,
Qi ce HaJla3u U y JPYT'MM CpeauHaMa Koje Cy
M0/1 MabUM HJTH BehMM aHTPOTIOTeHNUM yTHUIIAjeM.
3axBasbyjyhu jakoM aHTPONOT€HOM YTHIA]y Y
¢opu ypOaHMX MOAPYYja MOXKE Ce KOHCTATOBATH
cipenehe: mopemehaju y cacraBy ¢uope y omHO-
Cy Ha MPBOOUTHO CTame, cacTaB (uope Koju je

Urban flora and vegetation is one of the
youngest and most dynamic complexes. It is main-
ly related to human settlements, but it is also found
in other environments that are under more or less
anthropogenic influence. Due to the strong anthro-
pogenic influence in the flora of urban areas, the
following can be stated: disturbances in the com-
position of the flora in relation to the original state,
the composition of the flora that is different from

" Aytop 3a KopecrnonjeHHjy: busbana JlyGapaa, Yuusepsurer y bawoj Jlyiwm, [IpupogHo-maremarndku (akynrer, MianeHa
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JpyTraduju o7 OHE NMPUCYTHE Y BaHypOaHUM CTa-
HUIITUMA U BeJIMKa (DIOPUCTHYKA CIUYHOCT ca
paznmuuutuM ypbanum obmactuma (Witostawski
& Bomanovska, 2009).

WuTen3uBHUja (IOPUCTHYKA HUCTPAKUBAHA
ypbaHux cranuira Ha npoctopy bocue u Xep-
LIETOBHHE BPILIEHA Cy y MOCJBENHE JIBUjE JeLe-
Huje. CBeoOyxBaTHe aHamu3e 1nocroje 3a Mocrap
(Maslo, 2014), CapajeBo (Tomovi¢-Hadziavdi¢
& Soljan, 2006), Bamanyxy (Topali¢-Trivunovié,
2005), ITane (Petroni¢, 2006), bnaraj (Maslo &
Abadzi¢, 2015) u Cp6arr (Ljubojevié, 2018). Iox-
pydje Cembepuje u bujesbune Takohe Hema ayry
TPaJMILIN]y UCTPaKUBaba. Jlocanalma HCTPaK-
Bama OIHOCE ce Ha KOpOBCKY (opy ITocaBckor
6azena (Sumati¢, 1997), y kojoj bujessuna npen-
CTaBJba jesiaH 1o, u ¢uopy Jokanutera [ pomu-
xeJsb (Petroni¢ et al., 2011), koju ce Hanasu y 6mnu-
3MHH OBOT Tpaja.

bujesprHa ce Hala3u y ¢jeBepOUCTOUHOM JIHje-
1y Penyomuxe Cpricke u bocHe n XepueroBune u
oOyxBaTta paBHHYapcko noapydje Cembepuje u
6mnara noopha Majesuue. Tepuropuja rpaga o0yx-
Bara 734 km’ npeTe)KHO paBHUYAPCKE U PaBHHU-
4apcKo- OpexyJbKacTe ceMOepHjcke HU3Hje Te je
npocjeyna HaaMopceka BucuHa 90 m. bujessuna ce
Hanas3u Ha ymhy Jlpune y CaBy u oBe JBHje pHje-
K€ TIPE/CTaBJbajy CjeBEpHY M MCTOYHY T'PaHHUILY
rpaza, npeMa Mausu u Cpemy. OcuM OMEHYTUX
pujexa, Ty cy u pjeunuie Jama, ['muna, Jlykasai u
Crynam, Te Mperka Kanana: Jlamsuia, MajeBudku
KaHaj, [71aBHE OOOMHH KaHaJl, KaHal Jamuia u
kaHan buctpuk. bujesbuna, oqnocno CembGepuja,
MMa OJUTMKE TaHOHCKe KimMme. [Ipocjeuna roqurmba
temneparypa usHocu 11.5°C; HajxmaaHuju Mjecer
jejanyap (0.3°C), a Hajrorumju jynu (21.0°C) (ITo-
noB & [lemuh, 2019) (Cn. 1). Hajuie magaBuHa
Jjey Majy 1 jyHy, a HajMarbe TOKOM 3UMe; TIPOCjedHa
roJuiba cyMa najasuHa usHocu 741.4 mm (Ilo-
noB & /lemuh, 2019). Ha ocHOBY kiMaijarpama
MOJKE C€ YOUHTH JIa C€ 3a BpHjeMe 3UMCKOT IIeprosia
cpema MjeceyHa Temrieparypa cirymira ucroz 0°C.
VY kapakTepu3anujy KIMMe BaKaH j€ OHOC KPUBHX
CpeIbUX MjECEUHHX TEMIIEPATypa U CPeIbUX Mje-
CEYHUX KOJIMYMHA Ia/IaBMHA. TOKOM YMTaBOT Iie-
pHozIa HE TTOCTOjU MPUOITIKABAE OBE IBUj€ KPUBE
IITO YKa3yje Ha cTaiHu Biakau nepuon (Co. 1).
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that present in non-urban habitats and great floristic
similarity with different urban areas (Witostawski
& Bomanovska, 2009).

More intensive floristic research of urban
habitats in Bosnia and Herzegovina has been con-
ducted for the last two decades. Comprehensive
analyzes exist for Mostar (Maslo, 2014), Saraje-
vo (Tomovié-Hadziavdi¢ & Soljan 2006), Banja
Luka (Topali¢-Trivunovié, 2005), Pale (Petronic,
2006), Blagaj (Maslo & Abadzi¢, 2015) and Sr-
bac (Ljubojevi¢, 2018). The area of Semberija
and Bijeljina also does not have a long tradition
of research. Previous research relates to the weed
flora of the Posavina Basin (Sumatié, 1997), in
which Bijeljina represents a part of the site, and
Gromizelj (Petronic et al., 2011) which is located
near this city.

Bijeljina is located in the northeastern part of
the Republic Srpska and Bosnia and Herzegovina
and includes the plain area of Semberija and the
mild hills of Majevica. The territory of the city
covers an area of 734 km?, mostly flat and plain-
hilly Semberija lowlands, and the average altitude
is 90 m. Bijeljina is located at the confluence of
the Drina and the Sava River, and these two rivers
represent the northern and eastern borders of the
city, towards Macva and Srem. In addition to the
mentioned rivers, there are also the small rivers
Janja, Gnjica and Lukavac, Stupanj, and the net-
work of canals: Dasnica, Majevica canal, Main cir-
cumferential canal, canal Janjica and canal Bistrik.
Bijeljina, i.e. Semberija, has the characteristics of
the Pannonian climate. The average annual tem-
perature is 11.5°C, the coldest month is January
(0.3°C), and the warmest is July (21°C) (IlomoB
& Jemuh, 2019) (Fig. 1). The highest precipitation
occurs in May and June, and the lowest in winter;
the average annual amount of precipitation is 741.4
mm (IToroB & Jlenuh, 2019). Based on the clima-
diagram, it can be noticed that during the winter
period, the average monthly temperature drops
below 0°C. In the characterization of the climate,
the ratio of the curves of the average monthly tem-
peratures and the average monthly precipitation is
important. During the whole period, there is no
convergence of these two curves, which indicates
a constant wet period.
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Cn. 1. Knumanujarpam bujessune 3a nepuoxa 1961-2017. romuae
Fig. 1. Climadiagram of Bijeljina for the 1961-2017 periods

VY oBOM pany zatT je mperien ypoane ¢iope
bujessune koja je nocaga 3a0uJbekeHa Ha
noJpyyjy rpaaa. ¥ pany je aaTa TAKCOHOMCKA U
JieTaJbHa €KOJIOIIKA aHAIN3a UCTpayKuBaHe (Iiope.

MATEPUJAJIA 1 METOIE

[Toapydje ucTpakupBama je 0OyXBaTHIO
yKe Tpajicko nojapydje bujessune u nepudepHe
nujenose rpana: banaryn, bponar, Bennno ceno,
Pauva u npyre (Ci. 2).

TauHMje TO Cy IPOCTOPU MOPES Iy TEBa, CTa3e,
orpaje, MIOYHUIM, TPOTOAPH, TBOPHILTA, 3UI0-
BU, KPOBOBH, 00aJie pujeka y ypOaHUM HacesbHMa,
pa3He JIeTnoHuje, YIMYHE yTPUHE, TPAJAUIUILTA, Py-
IIIEBUHE, 3ayIITEHH TPaBHAIH, HAITYIITSHH IL1a-
1IEBH, EKOHOMCKA JIBOPUIIITA, Tpo0Jsba, Mehe, 00oau
KyJATHBHCAHUX MMOBPLIMHA U MApKOBCKUX MOBP-
mmHa. OBa CTaHUINTA CY y IPBOM PEy OTBOPEHA,
OMOJIOIIKH PENaTHBHO Mpa3Ha (MMOHMPCKA) CTa-
HUILTA KOja Cy IIEHOJIOMIKH, @ CAMUM TUM M KOM-
MIETUTUBHO HEAOBOJHHO CTAOMIIM30BaHa, yIIIABHOM
MHTEH3WBHO UHCOIMPAHA, TEPMOQPHIHA, XUTPHUKH
HECTaOMJIHA U TI0 TIPaBUITy HUTPU(PHUKOBAHA.

buspke Ccy cakyrspaHe y TOKY BEereTaldjcKe
ce3one 2017-2020. ronune. [lerepmunanuja npu-
KyTUUBEHOT OMJBHOT MaTepHjasia BpIleHa je Ha OCHO-
BY KJby4eBa y 0a3MYHUM U CTaHIapIHUM (riopama
u nkoHorpagujama (Javorka & Csapody, 1975; Jo-

This paper provides an overview of the urban
flora of Bijeljina that has been recorded in the city
so far. The paper presents a taxonomic and detailed
ecological analysis of the studied flora.

MATERIALS AND METHODS

The research area included the inner city of
Bijeljina and the peripheral parts of the city, i.e.
Balatun, Brodac, Velino selo, Ra¢a and others
(Fig. 2).

Specifically, these are areas along roads,
paths, fences, sidewalks, pavements, yards, walls,
roofs, river banks in urban settlements, various
landfills, street rangeland, construction sites, ru-
ins, neglected lawns, abandoned plots, economic
yards, cemeteries, boundaries, rims of cultivated
areas and park areas. These habitats are primarily
open, biologically relatively empty (pioneer) hab-
itats that are cenologically, and therefore compet-
itively insufficiently stabilized, mostly intensively
insulated, thermophilic, hygrically unstable and,
as a rule, nitrified.

The plants were collected during the growing
season 2017-2020. Determination of the collect-
ed plant material was performed based on keys in
basic and standard flora and iconography (Javor-
ka & Csapody, 1975; Jocudosuh, 1970-1979;
Capuh, 1986, 1992; Tutin et al., 1968—1980; Tu-
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Ca. 2. [Tonoxaj 1 rpaHHIIe UCTPAKUBAHOT MOIPYYja
(nerass ca Tonorpadcke kapre Tyzna 1 : 200 000)
Fig. 2. Location and boundaries of the study area

(detail from the topographic map Tuzla 1 : 200 000)

cudoruh, 1970-1979; Capuh, 1986, 1992; Tutin et
al., 1968—1980; Tutin et al., 1993). Homenkmnarypa
TaKCcOHa yckiial)eHa je mpeMa elIeKTPOHCKO) 0a3u
nonaraka Flora Europaea (http:/ww2.bgbm.org/
EuroPlusMed/query.asp). XKusotae hopme Orsbaka
cy AeuHKCaHe y cKiIaay ca nozjenoM PayHkujepa
(Raunkiaer, 1934), a norymeHoj u pazpaleHoj ripe-
Ma CreBanoBuhy (CreBanoBuh, 1992). Kopumiheme
OBe TojIjerie OMOTyhuIIo je u3pary TaieKo Mpers3-
HUjer U EKOJIOMIKH MPOAYyOJbEHHU]Eer OHOJIONIKOT
criektpa ypoane ¢nope bujessune.

PE3VJITATU N JUCKYCUJA

Ha pasznuyutum THnoBuMa ypOaHHX
CTaHHILTA UCTPAKHUBAHOT MOJPYYja 3a0MIbEKEHO
je MpHCYCTBO YKYIHO 442 TakCOHA BaCKyJapHUX
Owbaka y HMBOY BpPCTE€ M MoABpcTe. Benuku
Opoj KOHCTaTOBAaHMX BpCTa TUIHMYAH je 3a
AHTPOTIOTe€Ha CTAHMIITA, JOK j€ caMo Mamu Opoj
KapakTEepUCTUYaH 3a CTAaHMUIITA NPUMApPHUX
WM CeKyHIapHUX OOJIMKa Bereraiuje Koja cy
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tin et al., 1993). The nomenclature of the taxon is
harmonized according to the electronic database
of Flora Europaea (http://ww2.bgbm.org/Eu-
roPlusMed/query.asp). Life forms of plants were
defined in accordance with the division of Raun-
kiaer (Raunkiaer, 1934), and supplemented and
elaborated according to Stevanovi¢ (CteBanoBuh,
1992). The use of this division enabled the cre-
ation of a far more precise and ecologically deep-
ened biological spectrum of the urban flora of
Bijeljina.

RESULTS AND DISCUSSION

A total of 442 taxa of vascular plants at the
level of species and subspecies were recorded in
different types of urban habitats of the investi-
gated area. A large number of identified species
is typical for anthropogenic habitats, while only
a small number is characteristic of habitats of
primary or secondary forms of vegetation that
preceded ruderal forms. The total number of
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MPEeTXouia pyACpaTHUM O0IUIUMa. YKyNaH
6poj ox 442 Bpcre u noxBpere oOyxsaheH je ca
79 dbamunuja u 291 pogom (Ilpunor 1). Ox Tora
kiacu Dicotyledones npunaga 371 Bpcra (83.93
%), knacu Monocotyledones 66 (14.93 %), nox
cy pacraBuhu Equisetinae 3actymnsbeHe camo
ca 3 Bpcre, a nanpartu Pteridophyta ca 2 Bpcre.
Meby Haj3acTymsbeHHjUM (paMuIrjama noceOHo
ce uctuuy Compositae, Poaceae, Fabaceae,
Lamiaceae u Brassicaceae (Cn. 3), koje ce 1o
Opojy BpcTa M poJoBa OMNUKY]y HajBehum
6orarctBoM U y ¢uopu bocHe u Xeprerosune
(Beck-Mannagetta, 1903, 1916, 1927; Beck &
Maly, 1950; Bjelci¢, 1967, 1974, 1983).

442 species and subspecies is included with 79
families and 291 genera (Appendix 1). Of these,
371 species belong to the class Dicotyledones
(83.93 %), 66 to the class Monocotyledones
(14.93 %), while Equisetinae are represented
only with 3 species and Pteridophyta ferns with
2 species. Among the most represented families,
Compositae, Poaceae, Fabaceae, Lamiaceae and
Brassicaceae stand out (Fig. 3), which are char-
acterized by the greatest abundance of species
and genera numbers in the flora of Bosnia and
Herzegovina as well (Beck-Mannagetta, 1903,
1916, 1927; Beck & Maly, 1950; Bjel¢i¢, 1967,
1974, 1983).

Cn. 3. damunmje ca Hajehum Opojem Bpcta u noaspcera (10 u Buie) y ypdanoj guopu bujesune
Fig. 3. Families with the largest number of species and subspecies (10 and more) in the urban flora
of Bijeljina

Mely Haj3acTyIJbeHHjUM POIOBIMA UCTUYY CE
YIIPaBO OHU KOjH yKa3yjy Ha aHTPOIIOT€HH (PaKTop
ypOaHHUX CTaHUIITA. Y TAKCOHOMCKO] CTPYKTYPH
ypbane ¢nope bujessune o 6pojy Bpcra uctuye
ce Hekostnko pojosa: Carex (9 Bpcra), Euphorbia
u Rumex (mo 7 Bpcra), Ranunculus u Veronica
(mo 6 Bpcra), Amaranthus, Trifolium, Vicia u
Lamium (mo 5 Bpcra) (Tab. 1). Y nopehemwy ca
ypbaHum Qiiopama Apyrux Hacesba Kao IITO CY

Among the most represented genera, those
that indicate the anthropogenic factor of urban
habitats stand out. In the taxonomic structure of
the urban flora of Bijeljina, several genera stand
out in terms of the number of species: Carex (9
species), Euphorbia and Rumex (7 species), Ra-
nunculus and Veronica (6 species). Amaranthus,
Trifolium, Vicia and Lamium (5 species). In com-
parison with the urban flora of other settlements
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bama Jlyka (Topali¢-Trivunovi¢, 2005), beorpan
(Jovanovi¢, 1994), Capajeso (Tomovi¢-Hadziavdi¢
& Soljan, 2006) u Moctap (Maslo, 2014) pox
Chenopodium je mMHOTO Mame 3acTyIJbeH, ca
cBera | BPCTOM, IITO HUj€ Y BE3H Ca HEJJOBOJHHOM
uctpaxenomhy yp6ane ¢nope bujespune nnm
HEKUM JpyruM ¢akropom. Hamme, BpcTe pona
Chenopodium cy npema Homenkiarypu Flora
Europaea (http://ww2.bgbm.org/EuroPlusMed/
query.asp) caja pa3BpCTaHe y HEKOJIUKO POIOBa
(Bassia, Chenopodiastrum, Dysphania, Lipandra,
Oxybasis) Tako ga je HEroBO MPOLEHTYAIHO

yuenthe y ypbaHoj ¢iopu bujessrne 3HaTHO Marbe
(Tab. 1).

such as Banja Luka (Topali¢-Trivunovi¢, 2005),
Belgrade (Jovanovi¢, 1994), Sarajevo (Tomov-
i¢-Hadziavdi¢ & Soljan, 2006) and Mostar (Mas-
lo, 2014) the genus Chenopodium is much less
represented, with only 1 species, which is not
related to insufficient research of the urban flora
of Bijeljina or some other factor. Namely, species
of the genus Chenopodium are now classified into
several genera (Bassia, Chenopodiastrum, Dys-
phania, Lipandra, Oxybasis) according to the no-
menclature of Flora Europaea (http://ww2.bgbm.
org/EuroPlusMed/query.asp), so that its percent-
age share in urban flora of Bijeljina significantly
lower (Tab. 1).

Ta6. 1. PonoBu ca Hajpehum Opojem BpcTa u moaspcTa y ypoanoj dbiaopu bujessnune
Tab. 1. Genera with the largest number of species and subspecies in the urban flora of Bijeljina

Pon / Genus Ne Pon / Genus Ne
Carex 9 Juncus 5
Euphorbia 7 Lamium 5
Rumex 7 Brassica 4
Veronica 6 Silene 4
Ranunculus 6 Lathyrus 4
Amaranthus 5 Medicago 4
Trifolium 5 Mentha 4
Vicia 5 Malva 4

TakcoHoMmMcKa cTpyKkTypa ypOane ¢iope
bujessrHe MO MPOIEHTYAIHO] 3aCTYIJbEHOCTH
¢damminja caMyHa je TAKCOHOMCKO] CTPYKTYpH
beorpaga (Jovanovi¢, 1994), bama Jlyke
(Topali¢-Trivunovié, 2005), bmaraja (Maslo
& Abadzi¢, 2015), Mocrapa (Maslo, 2014),
Capajena (Tomovi¢-Hadziavdi¢ & Soljan 2006),
[Moaropure (Stesevi¢ & Jovanovi¢, 2008). Tpu
HAj3aCTyIJbCHH]E MOPOAMIIE Y CBUM ypOaHUM
¢dnopama cy: Compositae, Poaceae u Fabaceae.

AHaIM30M 3aCTYIJbEHOCTH TMOjeAUHUX
KMBOTHUX (OpMH y cacTaBy ypOaHe ¢iiope Ha
nozpyyjy bujessune yrBphena je mporeHTyaHa
JOMHHAIMja KUBOTHE (hopMe XeMHUKpUNTodura
(H) xojoj mpumnaga 170 Takcona i 38.46 % (C.
4). Hewrro mambe, au Takol)e y BHCOKOM HPOIIEHTY,
3acTymbeHa je xkuBOoTHa (opma Tepodura (T)
ca 146 npencraBuuka miu 33.03 %. Ocrane
KUBOTHE (hOpME MPHCYTHE Cy Y MabeM MPOLEHTY
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The taxonomic structure of the urban flora of
Bijeljina in terms of the percentage of families is
similar to the taxonomic structure of Belgrade (Jo-
vanovi¢, 1994), Banja Luka (Topali¢-Trivunovic,
2005), Blagaj (Maslo & Abadzi¢, 2015), Mostar
(Maslo, 2014), Sarajevo (Tomovi¢-Hadziavdi¢ &
Soljan 2006), Podgorica (Stesevié & Jovanovié,
2008). The three most represented families in all
urban flora are: Compositae, Poaceae and Faba-
ceae.

The analysis of the representation of individ-
ual life forms in the composition of urban flora in
the area of Bijeljina established the dominance of
the life form of hemicryptophytes (H) to which
170 taxa or 38.46 % belong (Fig. 4). Slightly less,
but also in a high percentage, is represented the
life form of therophytes (T) with 146 representa-
tives or 33.03 %. Other life forms are present in a
smaller percentage in the studied flora: geophytes
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y ucTpaxuBaHoj (iopu: reodure ca 43 TakcoHa
wm 9.73 %, danepodure ca 36 Takcona wm 8.14
%, ckarngeropure (ivjane) ca 18 TakcoHa wim
4.07 %, xunpocute ca 15 takcona wmu 3.39 % u
xamedure ca 14 takcona wm 3.17 %. [lopehemem
EKOJIOLIKOT crieKTpa ypOane iope bujesbune ca
OCTaJIUM HaceJbUMa MOXXEMO KOHCTAaTOBATH Ja
Hajeehy cmmuHocT nmajy bujessuna n bama Jlyka.
To ce objammaBa YMBEHUIIOM J1a ce 00a rpajaa
Haslaze y €ypoCHONPCKO-CjeBEPHOAMEPUYKO) PETHjH
U Yy TI0jacy XpacTOBHX ILITyMa HU3HJCKOT U OpICKOr
TIOJIPYja WIIMPCKE U MITMPCKO-ME31jCKe POBUHIIH]E.

with 43 taxa or 9.73 %, phanerophytes with 36
taxa or 8.14 %, scandetophytes (lianas) with 18
taxa or 4.07 %, hydrophytes with 15 taxa or 3.39
% and hamephytes with 14 taxa or 3.17 %. By
comparing the ecological spectrum of the urban
flora of Bijeljina with other settlements, we can
conclude that the greatest similarity is between
Bijeljina and Banja Luka. This is explained by the
fact that both cities are located in the Euro-Siberi-
an-North American region and in the belt of oak
forests of the lowland and mountainous areas of
the Illyrian and Illyrian-Moesian provinces.

Ca. 4. IIponieHTyanHa 3aCTyIJbEHOCT OCHOBHUX KXUBOTHUX (hopmu ypOane diope bujespune
Fig. 4. Percentage of basic life forms of urban flora of Bijeljina

[TpoueHTyanHa 1OMHUHAIM]a KUBOTHE (popme
XeMHUKpUNTO(UTa y CKIay je ca OMIITUM yMje-
PCHOKOHTUHEHTAIHUM MPUIIHKaMa UCTPAKUBAHOT
noapydyja. OBa xuBOTHa (popMma IpercTaB/beHa
je y Hajeehoj Mjepu cTablIOBUM BUILICTOIHIITHHIM
(H scap) obmuiuma xoja ca 14 pBoropummux (H
scap bienn) u 8 Bpcra npenasHor kapakrepa (H
scap/G rad, H scap/SH herb, H scap bienn/T scap,
H scap/T scap) unau nipexo 73 % on ykymHor 6poja
xemukpunrogpura (Tab. 2). Bueroauime 3espac-
Te Ousbke OyceHactor xabutyca (H caesp), kao mro
cy: Brachypodium sylvaticum, Lolium perenne, Poa
pratensis u opyee, zacmynswene cy ykynuo ca 21
gpcmom. JloMuHanmua ynoea xemukpunmoghuma y
ypbarom noopyyjy bujesune jow suwe ce ucmuue
YUFEHULOM Od ce Mehy RPUMAPHO JeOHO200UUFSUM
ouwkama (mepogpumama) nanazu 14 epcma xoje

The percentage dominance of the life form of
hemicryptophytes is in accordance with the gen-
eral temperate continental conditions of the inves-
tigated area. This life form is mostly represented
by tree perennial (H scap) forms, which with 14
biennial (H scap bienn) and 8 species of transi-
tional character (H scap/G rad, H scap/SH herb,
H scap bienn/T scap, H scap/T scap) makes over
73 % of the total number of hemicryptophytes
(Tab. 2). Perennial herbaceous grassy habitus (H
caesp), such as Brachypodium sylvaticum, Lolium
perenne, Poa pratensis and others, are represent-
ed by a total of 21 species. The dominant role of
hemicryptophytes in the urban area of Bijeljina
is further emphasized by the fact that among the
primarily annual plants (therophytes) there are 14
species that can be biennial or perennial hemic-
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Mo2y oumu u 080200ULLFbe WU BULULE200ULUTIbE Xe-
mukpunmogpume (Erigeron canadensis, Erigeron
annuus, Capsella bursa-pastoris u opyee).

Bucoxko yuenthe Tepodura pesynrar je HecTa-
OwIHOCTH BehMHE aHTPONOT€HUX CTaHHUINTA TIje
YOBjeK CBOJUM MHTEPBEHIIMjaMa OMETa pa3Boj BU-
HIETOIUIIBLUX Ousbaka. [lopen Tora, 0OTBOPEHOCT
ypOaHUX CTAHMINTA ca MOBOJHHUM CBjETIOCHUM
Y TEPMUYKHAM PEKUMOM TIOTO/lyje HajBUIIIE TEPO-
¢urama. Melh)y oBoM KMBOTHOM (OPMOM Haj3a-
CTyIUbeHH]a je rpymna cradnosux (T scap) obnuka
ca 116 Bpcra. JemHoronumme OyceHacTe OUIb-
ke Oycenacror xaburyca (T caesp), kao mTo Cy
Anisantha sterilis, Hordeum murinum, Ochlopoa
annua u apyre, 3acTymbeHe cy ca 10 Bpcta u jen-
HOM BpcTOM mpena3Hor kapakrepa (T caesp-rept).

ryptophytes (Erigeron canadensis, Erigeron an-
nuus, Capsella bursa-pastoris and others).

The high share of therophytes is the result
of the instability of most anthropogenic habitats,
where humans interfere with the development
of perennial plants. In addition, the openness of
urban habitats with favorable light and thermal
regime favors therophytes the most. Among this
life form, the most common is the group of tree
(T scap) forms with 116 species. Annual sod
plants of sod habitus (T caesp), such as Anisan-
tha sterilis, Hordeum murinum, Ochlopoa annua
and others, are represented by 11 species and one
transient species (T caesp-rept).

Ta0. 2. IIpernen u 3acTynJbeHOCT )KUBOTHUX (popmu ypOane ¢iope bujesbune
Tab. 2. Overview and representation of life forms of urban flora of Bijeljina

Xemukpuntopura (H) 170 I'eoduta (G) 43 ®anepodura (P) 36
H caesp 21 G bulb 3 fo dec NP caesp 4
H rept 9 G bulb scap 2 fo dec NP rept
H ros 7 G rad 1 fo dec NP caesp 1
H ros bienn 2 G rad caesp 1 fo dec P caesp 6
H scap 108 G rad scap 4 fo dec P scap 22
H scap bienn 17 G rhiz 16
H scap-rept 1 G rhiz caesp 4 Ckanperodura (S) 18
H scap-semiros 4 G rhiz rept 1 S lig 6
H semiros 1 G rhiz scap 6 SG herb rhiz 1
Tepodura (T) 142 G tub 2 SH herb 2
T caesp 10 G tub rept 1 ST herb 8
T caesp-rept 1 G tub scap 2 ST par 1
T rept 5
T ros 3 Xamedura (Ch) 14 Xwunapodura (Hyd) 15
T scap 116 Ch herb caesp 4 Hyd G rhiz 14
T scap semiros 2 Ch herb rept 3 Hyd G stl 1
T scap/ H scap 1 Ch suff caesp 4
T scap-semiros 1 Ch suff rept 3
T semiros/H semiros 1
T sempiar 2
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KusotHa ¢opma reoduta 3acTymnibeHa je ca
43 takcona (9.73 %) mehy kojuma ce moceGHO
uctuay pusomarosne (G rhiz) ca 16 mpexncras-
HUKa. Y OKBUpY OBE KHBOTHE (hopMe 3HAYAjHO
yuemihe nMajy puzomarosHe crabnose reogpure (G
rhiz scap). ['pyna xopujenckux reodura (G rad)
oOyxBara 6 BpcTa, 10k cy aykoBuyacte (G bulb)
3aCTyIUbEHE ca 5 mpefcTaBHUKA Mehy KojuMa ce
uctuuy Ornithogalum pyramidale » Ornithogalum
pyrenaicum. Kpmonacme ceogpume (G tub) 3a-
cmynmwene cy ca 5 epcma: Helianthus tuberosus,
Lathyrus tuberosus, Ficaria verna, Solanum
tuberosum u Ecballium elaterium.

Kusorna ¢opma panepodura (P) 3actyrsbena
je 'y ypb6anoj ¢nopu bujessune ca 36 Bpcra (8.14
%) ripu yeMy Ccy cBH JicTonaanu auithapu. [pymna
XKOyHACTHX BPCTa 3aCTYIJbEHA je ca 5 MPeICTaBHHU-
ka OyceHactor xaburyca (NP caesp) 1ok cy my3ehu
(NP rept) »0OyHOBH npeicTaBIbeHN BpcTama: Rubus
caesius, Rubus idaeus « Ligustrum vulgare. Haj-
s3acmyn.venHuja kamezopuja mehy ghanepoghumama
Jje npaso opsehe (P scap) ca 22 epcme. Ilo yuec-
manocmu Hapoyumo ce ucmuuyy: ACer negundo,
Ailanthus altissima, Robinia pseudoacacia, Alnus
glutinosa, Populus alba, Populus nigra u spcme
pooa Salix.

JKueommua ¢popma xamegpuma 3acTyrubeHa je
ca 14 Bpcra. Y xuBOTHO] popmu xamedura ja-
BJbAjy C€ JIBHj€ OCHOBHE I'PYTIE — HOIYOPBEH-EIH
xOyruhu (Ch suff) u 3espacte xamedure (Ch herb).
Melby nonyonpeemenum xO0yHuhuma ucTuuy ce
BpcTe kao mro cy Thymus serpyllum u Lobularia
maritima. 3espacte xameuTe UMajy MPUOITHKHO
jennaxo yuenrhe OyceHacTux u my3ehux Bpcra.

Jlujane wim ckanznerodure (S) 3acTyrsbeHe cy
npumMapHo rpynom ox 18 Bpcra. 3esbacTum 00mu-
uMa npunazia 11 Bpcra, npu 4yeMy HajBHIIE UMa
jemnorogummbux (ST herb), wak 8 BpcTa on kojux
ce mory nomenytu Echinocystis lobata u Galium
aparine. Bumerogumme 3esbacte nujane (SH
herb) cy Calystegia sepium u Humulus lupulus.
JXKusotHOj hopmu ckanaeToduTa Npumnaia u 6 oxp-
BemeHX Bpcta nujana (S lig) on kojux Behe mpu-
cyctBo umajy: Clematis vitalba, Parthenocissus
quinquefolia u ejeunozenena Hedera helix.

Kusotna popma xunpocdura (Hyd) i Boze-
He OMJbKe 3acTyIUbeHa je ca 15 Bpcra y umjoj ce

The life form of geophytes is represented by
43 taxa (9.73 %), among which rhizomatous (G
rhiz) with 16 representatives stand out. Rhizoma-
tous geophyte trees (G rhiz scap) have a significant
share in this life form. The group of root geophytes
(G rad) includes 6 species, while bulbous (G bulb)
are represented by 5 representatives, among which
Ornithogalum pyramidale and Ornithogalum pyre-
naicum stand out. Tuberous geophytes (G tubes)
are represented by 5 species: Helianthus tubero-
sus, Lathyrus tuberosus, Ficaria verna, Solanum
tuberosum and Ecballium elaterium.

The life form of phanerophytes (P) is repre-
sented in the urban flora of Bijeljina with 36 spe-
cies (8.14 %), all of which are deciduous trees. The
group of shrub species is represented by 5 repre-
sentatives of the bushy habitus (NP caesp), while
the creeping (NP rept) shrubs are represented by
the species: Rubus caesius, Rubus idaeus and Ligu-
strum vulgare. The most common category among
phanerophytes are straight trees (P scap) with 22
species. Acer negundo, Ailanthus altissima, Rob-
inia pseudoacacia, Alnus glutinosa, Populus alba,
Populus nigra and species of the genus Salix stand
out in terms of frequency.

The life form of hamephytes is represented
by 14 species. There are two basic groups in the
life form of hamephytes — semi-woody shrubs
(Ch suff) and herbaceous hamephytes (Ch herb).
Among the semi-woody shrubs, species such as
Thymus serpyllum and Lobularia maritima stand
out. Herbaceous hamephytes have approximately
equal shares of bushy and creeping species.

Lianas or scandetophytes (S) are represented
primarily by a group of 18 species. Herbaceous
forms are represented by 11 species, with the
highest number of annuals (ST herb) as many as
8 species of which can be mentioned Echinocystis
lobata and Galium aparine. Perennial herbaceous
vines (SH herb) are Calystegia sepium and Hu-
mulus lupulus. The life form of scandetophytes
also includes 6 woody liana species (S lig), of
which Clematis vitalba, Parthenocissus quinque-
folia and evergreen Hedera helix have a larger
presence.

The life form of hydrophytes (Hyd) or aquatic
plants is represented by 15 species, in the structure
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CTPYKTYpH ITOCEOHO UCTUYY BPCTE Ca pa3BHjEHUM
noazemuuM opraanmMa (Hyd G rhiz). PenatusHo
BUCOKO yuemthe xuapodura pesyirar je onu3nuHe
Benukux pujeka, Case u [lpune, y 4mjoj Hemo-
cpenHoj Onu3uHU je cMmjemiTeHa bujerbuHa, anu
U MpeXe KaHasla Koju Ipojiaze Kpo3 ypOoaHu Ao
bujemune.

3AKJbYYAK

VYpb6any ¢nopy bujessune unne 442 takco-
Ha y paHry BpcTe M noaBpcTe. Bucok auBep3u-
TeT ypOaHe (iope pe3ynTar je YHIEHHLE J1a Cy
OpojHa craHuIITa y bujesbMHM MON MamkbuM WM
BehUM TMPEKTHUM WJIM MHIUPEKTHUM YOBjEKOBUM
yrunajeM. To moapa3ymujeBa HHYPACTPYKTypHE
aKTUBHOCTH, OJIarame OTajaa, ypehupame Kopu-
Ta pUjeKa, TaXemhe, KOLIeHe U CIMYHO. bujesbnHa
MIPECTaBIba PACKPCHUILY IyTeBa Koja IMOBE3Yje
BENIMKE TIpajioBe IUTO JAONPUHOCH MoBehamy
6poja anoxrone ¢grope. Ox 50 UHBa3UBHUX BpC-
ta y bocan u Xepuerosunu (Maslo, 2016) na
nozpyyjy bujesprne 3abusbexxeHo je MPHUCyCTBO
28 owipaka, a To cy: Abutilon theophrasti, Acer
negundo, Amaranthus retroflexus, Ambrosia
artemisifolia, Amorpha fruticosa, Artemisia annua,
Asclepias syriaca, Matricaria discoidea, Erigeron
canadensis, Datura stramonium, Echinocystis
lobata, Erigeron annuus, Galinsoga parviflora,
Helianthus tuberosus, Impatiens glandulifera,
Juncus tenuis, Panicum capillare, Parthenocissus
quinguefolia, Phytolacca americana, Reynoutria
japonica, Robinia pseudoacacia, Rudbeckia
laciniata, Solidago canadensis, Solidago gigantea,
Sorghum halepense, Veronica persica, Xanthium
orientale subsp. italicum u Xanthium spinosum.
IbuxoBoM 1mMpewmy NONPUHOCE JbYIACKE aKTHUB-
HOCTH Kao IITO Cy HOJHOIIPUBPENA, U3rpadmha UH-
(bpacTpyKkType, IMpeme Hacesba LITO je MOCeOHO
M3paKeHO Ha MOAPYYjy OBOT Tpana. ViHBazuBHe
BpPCTE, IIOPE] YHUINTAaBamha CTAHUINTA, IIPEACTa-
BJbAjy JIPYTH Haj3HA4YajHUjU (aKTOp HApyIIaBambha
OMOJMBEP3UTETA, TE j€ HUXOBO IMIUPEHHE KPajibe
HernokeJbHO. CBakako OBaj MpoOIeM 3aXTHje-
Ba CTYIMO3HH]E€ U CBEOOYXBATHH]jE Carlie/laBarbe
HE caMO0 Ha MPOCTOpY jeAHOT Tpana Beh mujene
3eMJbe.
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of which species with developed underground or-
gans (Hyd G rhiz) stand out. The relatively high
share of hydrophytes is the result of the proximity
of large rivers, the Sava and the Drina rivers, in the
immediate vicinity of which Bijeljina is located,
but also the network of canals that pass through
the urban part of Bijeljina.

CONCLUSION

The urban flora of Bijeljina consists of 442
taxa in the rank of species and subspecies. The
high diversity of urban flora is a result of the fact
that numerous habitats in Bijeljina are under direct
or indirect human influence. This includes infra-
structure activities, waste disposal, riverbed man-
agement, trampling, mowing and the like. Bijeljina
is a crossroads that connects large cities, which
contributes to increasing the number of non-na-
tive flora. Out of 50 invasive species in Bosnia and
Herzegovina (Maslo, 2016) in the area of Bijeljina,
the presence of 28 plants was recorded, and these
are: Abutilon theophrasti, Acer negundo, Amaran-
thus retroflexus, Ambrosia artemisifolia, Amorpha
fruticosa, Artemisia annua, Asclepias syriaca,
Matricaria discoidea, Erigeron canadensis, Datu-
ra stramonium, Echinocystis lobata, Erigeron an-
nuus, Galinsoga parviflora, Helianthus tuberosus,
Impatiens glandulifera, Juncus tenuis, Panicum
capillare, Parthenocissus quinquefolia, Phytolacca
americana, Reynoutria japonica, Robinia pseudo-
acacia, Rudbeckia laciniata, Solidago canadensis,
Solidago gigantea, Sorghum halepense, Veronica
persica, Xanthium orientale subsp. italicum and
Xanthium spinosum. Human activities such as ag-
riculture, construction of infrastructure, expansion
of settlements contribute to their expansion, which
is especially pronounced in the area of this city.
Invasive species, in addition to habitat destruction,
are the second most important factor in biodiver-
sity loss, and their spread is highly undesirable.
Certainly this problem requires a more studious
and comprehensive research not only in the area
of one city but in the whole country.



ITIACHUK —HERALD 25

JIMTEPATYPA / REFERENCES

Beck, G., & Maly, K. (1950). Flora Bosnae et Herce-
govinae, IV Sympetalae, pars I. Bioloski institut u
Sarajevu, Svjetlost.

Beck-Mannagetta, G. (1903). Flora Bosne, Hercegov-
ine i Novopazarskog sandzaka, Gymnospermae
i Monocotyledones, | dio. Glasnik Zemaljskog
muzeja u Bosni i Hercegovini.

Beck-Mannagetta, G. (1916). Flora Bosne, Hercegov-
ine i Novopazarskog Sandzaka, Il dio. Glasnik
Zemaljskog muzeja u Bosni i Hercegovini.

Beck-Mannagetta, G. (1927). Flora Bosne,
Hercegovine i oblasti Novog Pazara, Choripeta-
lae, 111 dio. Srpska kraljevska akademija.

Bjel¢i¢, Z. (1967). Flora Bosnae et Hercegovinae, IV
— Sympetalae, pars 2. Zemaljski muzej Bosne i
Hercegovine u Sarajevu, Prirodnjacko odjeljenje.

Bjelgi¢, Z. (1974). Flora Bosne i Hercegovine IV —
Sympetalae, pars 3. Zemaljski muzej Bosne i
Hercegovine u Sarajevu, Prirodnjacko odjeljenje.

Bjel¢i¢, Z. (1983). Flora Bosne i Hercegovine, V-
Sympetalae, pars 4. Zemaljski muzej Bosne i
Hercegovine u Sarajevu, Prirodnjacko odjeljenje.

Javorka, S., & Csapody, V. (1975). Kozép-Europa dél-
keleti részének floraja képekben. Akadémiai Kiado.

Jocudosuh, M. (¥Yp.). (1970-1979). @ropa Cpouje 1—
IX. CAHY.

Jovanovié, S. (1994). Ekolo3ka studija ruderalne flore
i vegetacije Beograda. Bioloski fakultet Univer-
ziteta u Beogradu.

Ljubojevi¢, V. (2018). Ruderalna flora na podrucju
opstine Srbac [Neobjavljeni master rad]. Prirod-
no-matematicki fakultet Univerziteta u Banjoj Luci.

Maslo, S., & Abadzi¢, S. (2015). Vaskularna flora gra-
da Blagaja (juzna Bosna i Hercegovina). Natura
Croatica, 24(1), 59-92. https://doi.org/10.20302/
NC.2015.24.4

Maslo, S. (2014). The Urban Flora of the City of Mo-
star (Bosnia and Herzegovina). Natura Croatica,
23(1), 65-109.

Maslo, S. (2016). Preliminary List of Invasive Alien
Plant Species (IAS) in Bosnia and Herzegovina.
Herbologia, 16(1), 1-16. https://doi.org/10.5644/
Herb.16.1.01

Petroni¢, S., Mili¢, V., Todorovi¢, S., & Brati¢, N.
(2011). Analiza korovske flore posebnog rezervata
prirode Gromizelj. U D. Kovacevi¢ (Ur.), Meduna-
rodni nauchi simpozijum agronoma ,,Agrosym Ja-
horina 2011, Zbornik radova (str. 448-454). Uni-
verzitet u Isto¢énom Sarajevu, Poljoprivredni fakul-

tet; Univerzitet u Beogradu, Poljoprivredni fakul-
tet; Akademija inzenjerskih nauka Srbije; Institut
za ekonomiku poljoprivrede; Balkansko udruzenje
za zastitu zivotne sredine; B.EN.A, Balkansko na-
uc¢no udruZenje za ekonomiku poljoprivrede.

Petroni¢, S. (2006). Ruderalna flora i vegetacija Pala
[Neobjavljena doktorska disertacija]. Prirodno-ma-
tematicki fakultet Univerziteta u Banjoj Luci.

ITonos, T., & Jenuh, /1. (2019). CaBpemene xkaumar-
CKe mpoMjeHe Ha noapydjy CemOepuje — yTHLaju
Ha arpapHy mnpomsBoamy. [racnux/Herald, 23,
35-58. https://doi.org/10.7251/HER1923035P

Raunkiaer, C. (1934). The Life Forms of Plants and
Statistical Plant Geography (Translated into En-
glish by H. Gilbert-Carter, A. G. Tansley and A.
Fausbgll). Clarendon.

Capuh, M. (Vp.). (1986). @ropa CP Cpouje X: Jooa-
max 2. CAHY.

Capuh, M. (¥p.). (1992). @ropa Cpouje |. CARHY.

Stesevic, D., & Jovanovié, S. (2008). Flora of the City
of Podgorica, Montenegro —Taxonomic Analysis.
Archives of Biological Sciences, 60(2), 245-253.
https://doi.org/10.2298/ABS0802245S

CrepanoBuh, B. (1992). Knacudukanmja >kMBOTHUX
¢dopmu Omsbaka y ¢mopu Cpouje. Y M. Capuh
(Yp.), @ropa Cpoéuje 1 (ctp. 39-46). CAHY.

Sumati¢, N. (1997). Korovska flora i vegetacija Po-
savskog bazena. Prirodno-matematicki fakultet
Banja Luka.

Tomovié-Hadziavdié, V., & Soljan, D. (2006). Urba-
na flora Sarajeva. Glasnik Zemaljskog muzeja
(Prirodne nauke), Nova sveska, 32, 121-135.

Topali¢-Trivunovi¢, LJ. (2005). Ruderalna flora i veg-
etacija podrucja Banje Luke [Neobjavljena dok-
torska disertacija]. Prirodno-matematicki fakultet
Univerziteta u Banjoj Luci.

Tutin, T. G., Burges, N. A., Chater, A. O., Edmond-
son, J. R., Heywood, V. H., Moore, D. M., Valen-
tine, D. H., Walters, S. M., & Webb, D. A. (Eds.).
(1993). Flora Europaea (Vol. 1, 2nd ed.). Cam-
bridge University Press.

Tutin, T. G., Heywood, V. H., Burges, N. A., Valen-
tine, D. H., Walters, S. M., & Webb, D. A. (Eds.).
(1968-1980). Flora Europaea (Vols. 2-5). Cam-
bridge University Press.

Witostawski, P., & Bomanowska, A. (2009). South-
ern European Species in the Flora of Towns in
the Central Poland. Botanica Serbica, 33(2),
115-129.

205



CJIABAHA ITIETPOHUR, BUJbAHA JIYBAPJIA, HATAIIIA BPATUR U TAbA MAKCUMOBUR
SLADANA PETRONIC, BILJANA LUBARDA, NATASA BRATIC AND TANJA MAKSIMOVIC

[Tpunor 1. YpOana Backynapsa ¢uopa rpana bujessune

Appendix 1. The urban vascular flora of the city of Bijeljina

®avmuiuja / Familia Takcon / Taxa }IfmmTHa (bopma /
Life form
Alismataceae Alisma plantago-aquatica L. Hyd G rhiz
Amaryllidacea Allium carinatum L. G bulb scap
Allium vineale L. G bulb scap
Amaranthaceae Amaranthus hybridus L. T scap
Amaranthus retroflexus L. T scap
Amaranthus blitum L. T scap
Amaranthus caudatus L T scap
Amaranthus cruentus L. T scap
Celosia argentea L. T scap
Araliaceae Hedera helix L. semp S lig
Acoraceae Acorus calamus L. Hyd G rhiz
Arum maculatum L. G rhiz
Apocyinaceae Asclepias syriaca L. G rhiz
Vinca major L. Ch herb rept
Vinca minor L. Ch suff rept
Apiaceae Aegopodium podagraria L. G rhiz scap
Angelica archangelica L. H scap
Angelica sylvestris L. H scap
Anthriscus cerefolium (L.) Hoffm. T scap
Anthriscus sylvestris (L.) Hoffm. H scap
Bifora radians M. Bieb. T scap
Caucalis platycarpos L. T scap
Conium maculatum L. H scap bienn
Daucus carota L. T scap
Heracleum sphondylium L. H scap
Levisticum officinale W. D. J. Koch H scap
Oenanthe aquatica (L.) Poir. Hyd G rhiz
Pastinaca sativa L. H scap bienn
Petroselinum crispum (Mill.) Fuss G rhiz
Sium latifolium L. H scap
Smyrnium perfoliatum L. T scap
Torilis arvensis (Huds.) Link T scap
Aristolochiaceae Aristolochia clematitis L. G rad scap
Asarum europaeum L. Ch herb rept
Asparagaceae Ornithogalum pyramidale L. G bulb
Ornithogalum pyrenaicum L. G bulb
Balsaminacea Impatiens glandulifera Royle T scap
Impatiens noli-tangere L. T scap
Berberidaceae Berberis thunbergii DC. fo dec NP caesp
Betulaceae Alnus glutinosa (L.) Gaertn. fo dec P scap
Betula pendula Roth fo dec P scap
Boraginaceae Anchusa officinalis L. H scap bienn
Borago officinalis L. T scap
Brunnera macrophylla (Adams) I. M. Johnst. H scap bienn/ T scap
Buglossoides arvensis (L.) I. M. Johnst. T scap
Cerinthe minor L. H scap
Echium vulgare L. H scap bienn
Heliotropium europaeum L. T scap
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Boraginaceae Myosotis arvensis (L.) Hill H scap bienn/ T scap

Myosotis sylvatica Hoffm. T scap

Phacelia tanacetifolia Benth. T scap

Pulmonaria officinalis L. H scap

Symphytum officinale L. H scap

Symphytum tuberosum L. H scap
Brassicaceae Alliaria petiolata (M. Bieb.) Cavara & Grand H scap bienn

Armoracia rusticana P. Gaertn., B. Mey. & Scher G rad scap

Barbarea vulgaris W. T. Aiton H scap

Brassica napus L. T scap

Brassica nigra (L.) W. D. J. Koc H scap bienn

Brassica oleracea L. T ros

Brassica rapa (L.) L. T scap semiros/H bienn

Capsella bursa-pastoris (L.) Medik T ros/ H ros bienn

Capsella rubella Reut. T ros

Cardamine pratensis L. H bienn scap

Diplotaxis muralis (L.) DC. T semiros/H semiros

Erysimum cheiri (L.) Crantz H scap

Iberis amara L. T scap

Lepidium campestre (L.) W. T. Aiton T scap/H scap bienn

Lepidium draba L H scap

Lobularia maritima (L.) Desv. Ch suffcaesp

Raphanus raphanistrum L. T scap

Rorippa amphibia (L.) Besser H scap-rept

Rorippa austriaca (Crantz) Besser H scap

Rorippa sylvestris (L.) Besser H scap

Sinapis alba L. T scap

Sinapsis arvensis L. T scap

Sisymbrium officinale (L.) Scop. T scap

Thlaspi arvense L. T scap
Campanulaceae Campanula patula L. H scap bienn
Caprifoliaceae Symphoricarpos albus (L.) S.F.Blake fo dec NP caesp
Caryophyllaceae Cerastium arvense L. T scap

Gypsophila muralis L. T caesp

Saponaria officinalis L. H scap

Scleranthus annuus L. T scap

Silene baccifera (L.) Roth T scap

Silene flos-cuculi (L.) Clairv. H scap

Silene latifolia Poir. H bienn scap

Silene vulgaris (Moench) Garcke H scap/G rad

Spergula arvensis L. T scap

Stellaria graminea L. H scap

Stellaria holostea L. H scap

Stellaria media (L.) Cirillo T rept
Celastraceae Euonymus europaeus L. fo dec NP caesp
Chenopodiaceae Atriplex hortensis L. T scap

Atriplex patula L. T scap

Atriplex prostrata DC. T scap

Bassia scoparia (L.) A.J.Scott T scap

Beta vulgaris L. T scap /H scap bienn

Chenopodiastrum hybridum (L.) S. Fuentes & al. T scap

Chenopodium album L. T scap

Dysphania botrys (L.) Mosyakin & Clemants T scap
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Chenopodiaceae Lipandra polysperma (L.) S. Fuentes & al. T scap
Oxybasis rubra (L.) S. Fuentes & al T scap
Cistaceae Helianthemum nummularium (L.) Mill Ch suffr caesp
Clusiaceae Hypericum perforatum L. H scap
Corylaceae Corylus avellana L. fo dec P caesp
Cornaceae Cornus sanguinea L. fo dec P caesp
Colchilaceae Colchicum autumnale L. G bulb
Commelinaceae Commelina communis L. H rept
Composite Achillea millefolium L. H scap
Ambrosia artemisifolia L. T scap
Anthemis cotula L. T scap
Arctium lappa L. H scap bienn
Artemisia annua L. T scap
Artemisia vulgaris L. H scap
Bellis perennis L. H ros
Bidens cernuus L. T scap
Bidens tripartitus L. T scap
Calendula officinalis L. T scap
Callistephus chinensis (L.) Nees T scap
Centaurea jacea L H scap
Chondrilla juncea L. H scap
Cichorium intybus L. H scap
Cirsium arvense (L.) Scop. G rad scap
Cirsium euriphorum (L.) Scop. T scap/H scap bienn
Cirsium oleraceum (L.) Scop. H scap
Cosmos bipinnatus Cav. T scap
Crepis foetida L. T scap/H scap bienn
Cyanus segetum Hill T scap
Erigeron annuus (L.) Desf. T scap/H scap bienn
Erigeron canadensis L. T scap/H scap bienn
Eupatorium cannabinum L. H scap
Galinsoga parviflora Cav. T scap
Helianthus annuus L. T scap
Helianthus tuberosus L. G tub
Lapsana communis L. T scap
Leucanthemum vulgare Lam. H scap
Matricaria chamomilla L. T scap
Matricaria discoidea DC. T scap
Picris hieracioides L. H scap bienn/ T scap
Pulicaria dysenterica (L.) Gaertn. H scap
Rudbeckia laciniata L. G rhiz
Senecio vulgaris L. T scap
Solidago canadensis L. H scap
Solidago gigantea Aiton H scap
Sonchus arvensis L. H scap
Sonchus asper (L.) Hill T scap/ H scap bienn
Sonchus oleraceus L. T scap/ H scap bienn
Symphyotrichum lanceolatum (Willd.) G. L. Nesom H scap
Tagetes patula L. T scap
Tanacetum parthenium (L.) Sch. Bip H scap
Taraxacum officinale F.H. Wigg. H ros
Tragopogon pratensis L. H scap
Tripleurospermum inodorum (L.) Sch. Bip. T scap
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Composite Tussilago farfara G rhiz
Xanthium orientale subsp. italicum (Moretti) Greuter T scap
Xanthium spinosum L. T scap
Zinnia elegans Jacq. H scap
Convolvulaceae Convolvulus arvensis L. SG herb rhiz
Calystegia sepium (L.) R. Br. SH herb
Cuscuta campestris Yunck. ST par
Cannabaceae Cannabis sativa L. T scap
Humulus lupulus L. SH herb
Crassulaceae Sedum album L. Ch herb caesp
Sedum acre L. Ch herb caesp
Cucurbitacea Citrullus lanatus (Thunb.) Matsum. & Nakai ST herb
Cucurbita pepo L. ST herb
Ecballium elaterium (L.) A. Rich. G tub scap
Echinocystis lobata (Michx.) Torr. & A. Gray ST herb
Carex brizoides L. H caesp
Cyperaceae Carex caryophyllea Latourr. H caesp
Carex divulsa Stokes H caesp
Carex hirta L. G rhiz caesp
Carex pseudocyperus L. H caesp
Carex remota L. H caesp
Carex riparia Curtis Hyd G rhiz
Carex sylvatica Huds. H caesp
Carex vulpina L. H caesp
Eleocharis palustris (L.) R. Br. Hyd G rhiz
Scirpus lacustris L. Hyd G rhiz
Dennstaedtiaceae Pteridium aquilinum (L.) Kuhn G rhiz
Dipsacaceae Dipsacus fullonum L. H scap bienn
Dipsacus laciniatus L. H scap bienn
Knautia arvensis (L.) DC. H scap
Succisa pratensis Moench H scap
Equisetaceae Equisetum arvense L. G rhiz scap
Equisetum hyemale L. G rhiz
Equisetum palustre L. G rhiz
Euphorbiace Euphorbia amygdaloides L. Ch herb caesp
Euphorbia cyparissias L. H scap
Euphorbia esula L. H scap
Euphorbia helioscopia L. T scap
Euphorbia lathyris L. T scap
Euphorbia palustris L. G rad caesp
Euphorbia salicifolia Host H scap
Mercurialis perennis L. T scap
Ricinus communis L. fo dec NP caesp
Fabaceae Amorpha fruticosa L. fo dec P caesp
Anthyllis vulneraria L. H scap
Galega officinalis L. H scap
Genista sagittalis L. Ch suffr rept
Genista tinctoria L. Ch suff caesp
Glycyrrhiza glabra L. G rad
Lathyrus aphaca L. ST herb
Lathyrus pratensis L. H scap
Lathyrus sativus L. T scap
Lathyrus tuberosus L. G tub rept
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Fabaceae Lotus corniculatus L. H scap

Medicago arabica (L.) Huds. T scap

Medicago falcata L. H scap

Medicago lupulina L. H scap

Medicago sativa L. H scap

Melilotus albus Medik. T scap/ H scap bienn

Melilotus officinalis (L.) Lam. H scap bienn

Ononis spinosa L. Ch suff caesp

Phaseolus vulgaris L. ST herb

Pisum sativum L. ST herb

Robinia pseudoacacia L. fo dec P scap

Securigera varia (L.) Lassen H scap

Trifolium arvense L. T scap

Trifolium fragiferum L. H rept

Trifolium hybridum L. H scap

Trifolium pretense L. H scap

Trifolium repens L. H rept

Vicia cracca L. H scap/SH herb

Vicia grandiflora Scop. T scap/ ST herb

Vicia sativa L. T scap/ ST herb

Vicia sepium L. H scap/SH herb

Vicia tetrasperma (L.) Schreb. T scap/ ST herb
Fagaceae Quercus robur L. fo dec P scap
Gentianaceae Centaurium erythraea Rafn T scap/ H scap
Geraniaceae Erodium cicutarium (L.) L’Hér. T scap-semiros

Geranium dissectum L. T scap

Geranium molle L. T scap/ H scap bienn

Geranium robertianum L. T scap
Hydrocharitaceae Hydrocharis morsus-ranae L. Hyd G stl
Iridaceae Iris graminea L. G rhiz

Iris pseudacorus L. Hyd G rhiz
Juglandaceae Juglans regia L. fo dec P scap
Juncaceae Juncus effusus L. H caesp

Juncus articulatus L. G rhiz

Juncus bufonius L. T caesp

Juncus coglomeratus L. G rhiz

Juncus tenuis Willd. G rhiz
Lamiaceae Ajuga reptans L. H rept

Ballota nigra L. H scap

Clinopodium vulgare L. H scap

Cymbalaria muralis P. Gaertn. , B. Mey. & Scherb. T rept

Galeopsis speciosa Mill. T scap

Galeopsis tetrahit L. T scap

Glechoma hederacea L. H rept/Ch herb rept

Lamium album L. H scap

Lamium amplexicaule L. T scap

Lamium galeobdolon (L.) Crantz H scap

Lamium maculatum (L.) L. H scap

Lamium purpureum L. T scap

Lycopus europaeus L. Hyd G rhiz

Lycopus exaltatus L. Hyd G rhiz

Melittis melissophyllum L. H scap

Mentha arvensis L. H scap
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Lamiaceae Mentha longifolia (L.) L. H scap
Mentha pulegium L. H scap
Mentha spicata L. H scap
Prunella laciniata (L.) L. H scap
Prunella vulgaris L. H scap-semiros
Salvia verticullata L. H scap
Scutellaria galericulata L. G rhiz scap
Scutellaria hastifolia L. G rhiz scap
Stachys annua (L.) L. T scap
Stachys palustris L. H scap
Stachys recta L. H scap
Stachys sylvatica L. H scap
Thymus serpyllum L Ch suff rept
Liliaceae Convallaria majalis L. G rhiz
Linaceae Linum usitatissimum L. H scap
Lythraceae Lythrum salicaria L. H scap
Malvaceae Abutilon theophrasti Medik. T scap
Althaea officinalis L. H scap
Hibiscus trionum L. T scap
Malva moschata L. H scap
Malva neglecta Wallr. T scap
Malva sylvestris L. H scap
Malva thuringiaca (L.) Vis. H scap
Moraceae Morus alba L. fo dec P scap
Morus nigra L. fo dec P scap
Oleaceae Ligustrum vulgare L. fo dec NP rept
Onagraceae Epilobium hirsutum L. H scap
Oenothera biennis L. H bienn scap
Orobanchaceae Euphrasia stricta J. F. Lehm. T scap
Melampyrum arvense L. T sempiar
Odontites verna Dumort. T sempiar
Oxalidaceae Oxalis stricta L. H scap
Chelidonium majus L. H semiros
Fumaria officinalis L. T scap
Papaver dubium L. T scap
Papaver rhoeas L. T scap
Papaver somniferum L. T scap
Plantaginaceae Kickxia elatine (L.) Dumort. T rept
Kickxia spuria (L.) Dumort. T rept
Linaria vulgaris Mill. H scap
Plantago lanceolata L. H ros
Plantago major L. H ros
Plantago media L. H ros
\eronica anagallis-aquatica L. H scap
\eronica arvensis L. T scap
\eronica beccabunga L. H scap
\eronica chamaedrys L. H scap
\eronica persica Poir. T scap
Poaceae Anisantha sterilis (L.) Nevski T caesp
Anthoxanthum odoratum L. H caesp
Apera spica-venti (L.) P. Beauv. T scap
Arrhenatherum elatius (L.) J. Presl & C. Presl H caesp
Avena sativa L. T caesp
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Poaceae Brachypodium sylvaticum (Huds.) P. Beauv. H caesp
Bromus arvensis L. T scap
Bromus hordeaceus L. T scap
Cynodon dactylon (L.) Pers. G rhiz caesp
Cynosurus cristatus L. T scap
Dactylis glomerata L. H caesp
Deschampsia cespitosa (L.) P. Beauv. H caesp
Digitaria sanguinalis (L.) Scop. T caesp-rept
Echinochloa crus-galli (L.) P. Beauv. T caesp
Elytrigia repens (L.) Nevski G rhiz caesp
Festuca rubra L. H caesp
Holcus lanatus L. H caesp
Hordeum murinum L. T caesp
Hordeum vulgare L. T caesp
Lolium perenne L. H caesp
Ochlopoa annua (L.) H. Scholz T caesp
Panicum capillare L. T scap
Panicum miliaceum L. T scap
Phleum pratense L. H caesp
Phragmites australis (Cav.) Steud. Hyd G rhiz
Poa trivialis L. H caesp
Poa pratensis L. H caesp
Poa trivialis L. H caesp
Schedonorus pratensis (Huds.) P. Beauv H caesp
Secale cereale L. T scap
Setaria glauca (L.) P.Beauv. T caesp
Setaria viridis (L.) P.Beauv. T caesp
Sorghum halepense (L.) Pers G rhiz caesp
Zeamays L. T scap
Triticum aestivum L. T scap
Polygonaceae Fagopyrum esculentum Moench ST herb
Fallopia convolvulus (L.) A. Love T scap/SH herb
Persicaria hydropiper (L.) Delarbre T scap
Persicaria lapathifolia (L.) Delarbre T scap
Persicaria maculosa Gray T scap
Polygonum aviculare L. T rept
Reynoutria japonica Houtt. G rhiz scap
Rumex acetosa L. H scap
Rumex acetosella L. H scap
Rumex conglomeratus Murray H scap
Rumex crispus L. H scap
Rumex hydrolapathum Huds. H scap
Rumex obtusifolius L. H scap
Rumex sanguineus L. H scap
Polygalaceae Polygala vulgaris L. Ch herb caesp
Portulacaceae Portulaca grandiflora Hook. T scap
Portulaca oleracea L. T scap
Primulaceae Lysimachia nummularia L. Ch herb rept
Lysimachia vulgaris L. H scap
Primula acaulis (L.) L. H ros
Phytolaccaceae Phytolacca americana L. G rhiz scap
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Ranunculaceae Anemone nemorosa L. G rhiz
Anemone ranunculoides L. G rhiz
Aquilegia vulgaris L. H scap
Caltha palustris L. H scap
Clematis vitalba L. S lig
Consolida regalis Gray T scap
Ficaria verna Huds. G tub
Nigella damascena L. T scap
Ranunculus acris L. H scap-semiros
Ranunculus arvensis L. T scap semiros
Ranunculus bulbosus L. H scap-semiros
Ranunculus repens L. H rept
Ranunculus sardous Crantz H scap-semiros
Ranunculus trichophyllus Chaix Hyd G rad
Resedaceae Reseda lutea L. H scap/T scap
Rosaceae Agrimonia eupatoria L. H scap
Aremonia agrimonoides (L.) DC. H ros
Crataegus monogyna Jacq. fo dec P scap
Duchesnea indica (Andrews) Focke H rept
Fragaria vesca L. H rept
Geum urbanum L. H scap
Malus sylvestris Mill. fo dec P scap
Potentilla argentea L. H scap
Potentilla reptans L. h rept
Prunus avium L. fo dec P caesp
Prunus cerasifera Ehrh. fo dec P caesp
Prunus spinosa L. fo dec P caesp
Rosa canina L. fo dec NP caesp
Rubus caesius L. fo dec NP rept
Rubus idaeus L. fo dec NP rept
Rubiaceae Cruciata laevipes Opiz. H scap
Galium aparine L. ST herb
Galium album Mill. H scap
Galium mollugo L. H scap
Galium uliginosum L. H scap
Galium verum L. H scap
Salicaceae Populus alba L. fo dec P scap
Populus nigra L. fo dec P scap
Populus tremula L. fo dec P scap
Salix caprea L fo dec P scap
Salix cinerea L. fo dec P scap
Salix fragilis L. fo dec P scap
Salix purpurea L. fo dec P scap
Sapindaceae Acer campestre L. fo dec P scap
Acer negundo L. fo dec P scap
Acer tataricum L. fo dec P scap
Saxifragaceae Chrysosplenium alternifolium L. T scap
Scrophulariaceae Scrophularia nodosa L. H scap
Verbascum phlomoides L. H ros bienn
Verbascum thapsus L. H ros bienn
Simaroubaceae Ailanthus altissima (Mill.) Swingle fo dec P scap
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Solanaceae Datura stramonium L. T scap
Lycopersicum esculentum Mill. T scap
Nicotiana glauca Graham H scap
Nicotiana tabacum L. H scap
Petunia x hybrida Hort. T scap
Physalis alkekengi L. G rhiz rept
Solanum dulcamara L. S lig
Solanum tuberosum L. G tub scap
Solanum nigrum L. T scap
Sparganiaceae Sparganium erectum L. Hyd G rhiz
Thelypteridaceae Thelypteris palustris Schott G rhiz
Thyphaceae Typha angustifolia L. Hyd G rhiz
Typha latifolia L. Hyd G rhiz
Ulmaceae Ulmus laevis Pall. fo dec P scap
Urticaceae Urtica dioica L. H scap
Parietaria officinalis L. H scap
Valerianaceae Valerianella coronata (L.) DC. T scap
Valerianella dentata (L.) Poll. T scap
Valeriana officinalis L. H scap
Verbenaceae \erbena officinalis L. H scap
Viburnaceae Sambucus nigra L. fo dec P scap
Sambucus ebulus L. G rad scap/H scap
Vitaceae Parthenocissus tricuspidata (Siebold & Zucc.) Planch. S lig
Parthenocissus quinquefolia (L.) Planch. S lig
Vitis vinifera L. S lig
Violaceae Viola arvensis Murray T scap/ H scap bienn
Viola tricolor L. H scap/ T scap
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