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ALIEN PLANT SPECIES FROM STANISOARA MOUNTAINS
(EASTERN CARPATHIANS - ROMANIA)
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Abstract: Our field research in the last years, over the flora, vegetation and habitats, has been identified a number
of 93 alien plant species which grow up in more or less disturbed habitats from the Stinisoara
Mountains (Eastern Carpathians). These species are discussed regarding their impact to the ecosystems,
immigration modes, invasive status, geographical origins, dispersal mechanisms, their distribution,
principal infestation sites etc. The most dangerous alien species for anthropic, semi-natural and natural
habitats in the investigated territory were identified.
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Introduction

One of the most important factors that cause the susceptibility of habitats and vegetal
communities to be invaded by alien plants is their great degree of disturbance [1]; [32]; [37]
etc. Disturbed (semi-natural and anthropic) habitats are well represented in Stanisoara
Mountains (which are situated in the central part of the Eastern Carpathians, east of the
valleys of Bistrita river, between Ostra in North and Piatra Neamt in South), especially
along water courses, where human settlements are usually situated (over 70 localities,
among which four towns: Piatra Neamt, Bicaz - at the Southern boundary, Gura Humorului,
and Frasin - at the Northern boundary), but also in the vicinity of the numerous monasteries
(Agapia, Varatec, Slatina, Hordicioara, Pangarati, Bistrita etc.), sheepfolds, mines (Tarnita,
Crucea, Lesul Ursului etc.), forest cantons etc. During their long history in this territory,
humans have greatly promoted the immigration of alien (non-native) plants, through
migrations, trade, agriculture, forestry, urbanization, wars, and other activities.

In the Stanisoara Mountains, the anthropic disturbance of habitats and the invasion
of alien plants are facilitated by the low altitude of the relief (maximum 1531 m in the
Bivolul Peak) and also by the numerous and accessible roads, such as: DN 15 (between
Piatra Neamt and Poiana Largului), DN 17b (between Poiana Largului and Holda), DJ 117a
(Holda - Tarnita Pass - Ostra - Frasin), DE 58 (Frasin - Gura Humorului), DN 15b (Leghin -
Petru Voda Pass - Poiana Largului), DJ 209b (Cornu Luncii - Crucea Talienilor Pass -
Borca), numerous other secondary roads (communal, forest), and mountain paths.

In this context, an important presence of alien weeds in the flora of these mountains
is presumable. A commented list of the alien species recorded in this territory is presented
in this paper.
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Materials and methods

We documented the presence, distribution in the territory and invasive character of
alien plant species on the grounds of our recent (2005-2008) field works. Data from some
herbarium collections and information in the literature are also used. The species
nomenclature is given following the next authors: Tutin et al. (eds) 1964 -1980 [36],
Ciocarlan 2000 [9], Oprea 2005 [21]. The terminology associated with alien (non-native)
plants is according to Richardson et al. (2000) [31], and Pysek et al. (2002) [26].

Abbreviations - origin: Am - America; Afr-Africa, As-Asia, Atl-Atlantic regions, B-Balcanic region; Cc-
Caucasian region, Eur-Europe, Md - Mediterranean region; P-Pontic region; intr. (introduced): acc.-accidentally,
delib. - deliberately (orn.-ornamental, alim.-alimentary, med.-medicinal, fodd.-fodder, arom.-aromatic, spi.-spicy,
ol.-oleaginous, mell.-melliferous, ant.-er.-anti-erosional, tinct.-tinctorial, forest.-forestry, ser.-sericicultural, text.-
textile; other-other uses); dissem. - dissemination (germs propagation): antr - anthropochory; aut - autochory, an -
anemochory, enz - endozoochory; epz - epizoochory, bar-barrochory, hydr - hydrochory, vg-vegetative
propagation; Lf-life forms: T-therophytes; H-hemicryptophytes, TH-hemitherophytes; G-geophytes; Ch-
chamaephytes; Ph-phanerophytes; genom: D-diploid; P-polyploid; habitat: h-human-made (anthropic), sn-semi-
natural, n-natural; syntaxa: Al-Frax - Alno-Fraxinetalia; Arr-Arrhenatheretalia; Ag. r-Agropyretalia repentis;
Atr-Atropetalia; Bi-Bidentetalia; Br-Brometalia erecti; Ccy-Centauretalia cyani; Ch-Chenopodietalia albi; Cse-
Convolvuletalia sepii; Er-Eragrostetalia; Fg. s-Fagetalia sylvatici; Fv-Festucetalia valesiacae; L-Ch-Lamio albi-
Chenopodietalia boni-henrici; Oa-Onopordetalia acanthi; PP-Polygono-Poétalia annuae; Pr-Prunetalia; Pt-
Potametalia; Si-Sisymbrietalia; Sp-Salicetalia purpureae; character: c-casual (alien plants that may flourish and
even reproduce occasionally in an area, but they need repeated introductions for their persistence); n-naturalized
(alien plants that form stable populations without human intervention), i-invasive (naturalized populations that
produce reproductive offspring at a considerable distance from parent plants)

Results and discussions

According to our field results, at which we add some data from the reference
materials, now, the alien (non-native) flora of the Stinisoara Mountains consists of 93
vascular plant species, with 7 subspecies, belonging to 70 genera and 35 families.

On the whole, the next families are best represented: Asteraceae (22 species),
Fabaceae (6 species), Brassicaceae (6 species), Amaranthaceae (6 species), Lamiaceae (6
species), Chenopodiaceae (5 species) etc.

We give below an alphabetical list of the identified species, with their main
characteristics and localizations in the territory of the Stanisoara Mountains:

Acer negundo L. - origin: N Am; intr.: delib. (orn., forest., ant.-er.); dissem.: antr., an.; Lf:
Ph; genom: D; habitat: h, sn; syntaxa: Fg.s, (Si, L-Ch, Ag.r); character: i; spread: Buhalnita
peak [10], Gura Humorului, Bicaz, Piatra Neamt, Garcina, Horaita Monastery.

Ailanthus altissima (Mill.) Swingle - origin: As; intr.: delib. (orn.); dissem.: antr., an.; Lf:
Ph; genom: D; habitat: h; syntaxa: Oa, Ag.r; character: (c) n.; spread: Piatra Neamt.

Alcea rosea L. - origin: Md (?); intr.: delib. (orn.); dissem.: antr., an..; Lf: H; genom: P;
habitat: h; syntaxa: Si, Oa; character: c; spread: Nemtisor river basin [25], Bicaz (leg.
Zanoschi 1967-herb. IASI), Piatra Neamt.

Amaranthus albus L. - origin: N Am; intr.: acc.; dissem.: antr., an., enz.; Lf: T; genom:
D; habitat: h; syntaxa: Si, Er, Ch; character: c¢(n); spread: Piatra Neamt, Garcina.
Amaranthus blitoides S. Watson - origin: N Am; intr.: acc.; dissem.: antr., an., enz.; Lf: T;
genom: P; habitat: h; syntaxa: Si, Oa; character: c(n); spread: Piatra Neamt.

Amaranthus blitum L. subsp. blitum - origin: Md; intr.: acc. (? delib.: alim.); dissem.:
antr., an., enz.; Lf: T; genom: D; habitat: h; syntaxa: Si, CCy, Ch; character: c(n); spread:
Piatra Neamt [15], Gura Humorului [17].
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Amaranthus deflexus L. - origin: S Am; intr.: acc.; dissem.: antr., an.; Lf: T; genom: D-P;
habitat: h; syntaxa: PP, Si; character: c(n); spread: Piatra Neamt [15].

Amaranthus powellii S.Watson: origin - N Am; intr.: acc.; dissem.: antr., an., enz., epz.;
Lf: T; genom: P; habitat: h; syntaxa: Si, Ch, Er; character: i; spread: Garcina, Bistrita, Piatra
Neamt, Gura Humorului, Agapia, Horaita Monastery.

Amaranthus retroflexus L. - origin: N Am; intr.: acc.; dissem.: antr., an., enz., epz.; Lf: T;
genom: D; habitat: h, sn; syntaxa: Si, Ch, Er, Oa; character: i; spread: Gura Humorului (!)
[17], Procov stream [10], Agapia, Bicaz, Bistrita, Borca, Cotargasi, Crucea, Cuejdi,
Doroteia, Frasin, Galu, Gainesti, Garcina, Malini, Negrileasa, Ostra, Pangarati, Petru Voda,
Piatra Neamt, Pipirig, Pluton, Plutonita, Poiana Largului, Poiana Teiului, Slatina,
Stulpicani, Vadu Negrilesei, Voronet, Horaita Monastery, Hordiciora Hermitage.

Ambrosia artemisiifolia L. - origin: N Am; intr.: acc.; dissem.: antr., an.; Lf: T; genom: P;
habitat: h; syntaxa: Si, Ch, Er, Oa; character: i; spread: Piatra Neamt, Vaduri, Bistrita,
Pangarati, Bicaz, Gircina, Gura Humorului.

Amorpha fruticosa L. - origin: N Am; intr.: delib. (orn., ant.-er.); dissem.: antr., vg.; Lf:
Ph; genom: ?; habitat: h, sn; syntaxa: Sp, Pr, Ag.r; character: n(i); spread: Piatra Neamt
[11], Vaduri, Bistrita, Cuejdi, Frasin.

Anethum graveolens L. - origin: SW As ; intr.: delib. (arom.); dissem.: antr., an.; Lf: T;
genom: D; habitat: h; syntaxa: Si; character: c(n) ; spread: Piatra Neamt, Cuejdi river bed-
upstream of Piatra Neamt, Garcina, Doroteia.

Antirrhinum majus L. - origin: Md; intr.: delib. (orn.); dissem.: antr., an.; Lf: H; genom:
D-P; habitat: h; syntaxa: Si; character: c; spread: Piatra Neamt.

Aquilegia vulgaris L. - origin: W,C,S Eur; intr.: delib. (orn.); dissem.: antr., an.; Lf: H;
genom: D; habitat: n; syntaxa: Arr; character: ¢ (n); spread: Icoana Hermitage [10], Farcasa
on the homonymous stream.

Armoracia rusticana P. Gaertn., B. Mey. & Scherb. - origin: SE Eur- W As; intr.: delib.
(spi.); dissem.: antr., vg.; Lf: G; genom: P; habitat: h, sn; syntaxa: Oa, Ag.r; character: n(i);
spread: Gura Largu [5], Almag, Ciumarna stream at Gainesti, Doroteia, Crucea, Gainesti,
Garcina, Gura Humorului, Piatra Neamt, Pangarati.

Atriplex hortensis L. - origin: C As; intr.: delib. (alim.); dissem.: antr, an; Lf: T; genom: D;
habitat: h; syntaxa: Si, Ch; character: c(n); spread: Garcina, Gura Humorului, Piatra Neamt;
Horaita Monastery.

Bidens frondosa L. - origin: N Am; intr.: acc.; dissem.: antr., epz., hd.; Lf: T; genom: P;
habitat: h; syntaxa: Bi, (Si); character: n; spread: Piatra Neamt [35].

Borago officinalis L. - origin: Md; intr.: delib. (orn., mell., med.); dissem.: antr., bar.; Lf:
T; genom: D; habitat: h; syntaxa: Oa, Si; character: c; spread: Piatra Neamt [11].
Brachyactis ciliata (Ledeb.) Ledeb. - origin: As; intr.: acc; dissem.: antr., an.; Lf: T;
genom: Dj; habitat: h, sn; syntaxa: ?; character: n; spread: Gura Humorului [17], Cuejdi
river bed upstream of Piatra Neamt.

Brassica nigra (L.) W. D. J. Koch: origin — S & W Eur; intr.: acc., delib (alim., spi., med.);
dissem.: antr., aut., an., bar.; Lf; genom: D; habitat: h; syntaxa: Si, Ch; character: (c) n;
spread: Piatra Neamt, Horaita Monastery.

Calendula officinalis L. - origin: Md; intr.: delib. (orn., med.); dissem.: antr., an.; Lf: T;
genom: D; habitat: h; syntaxa: Si; character: n; spread: Piatra Neamt, Vaduri, Bistrita,
Bistrita Monastery, Neagra, Garcina, Farcasa, Pangarati, Horaita Monastery.

Callistephus chinensis (L.) Nees. - origin: E As; intr.: delib. (orn.); dissem.: antr., an.; Lf:
T; genom: D; habitat: h; syntaxa: Si; character: c; spread: Almas.

Centaurea cyanus L. - origin: Md; intr.: acc.; dissem.: antr., an.; Lf: T; genom: D; habitat:
h; syntaxa: Ccy, Si; character: c; spread: Piatra Neamt.
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Chamomilla suaveolens (Pursh) Rydb. - origin: N Am; intr.: acc; dissem.: an., antr.; Lf: T;
genom: D; habitat: h, sn; syntaxa: PP, Si, (Arr); character: i; spread: Agapia, Bistrita,
Borca, Crucea, Crucea Talienilor, Doroteia, Frasin, Galu, Ostra, Gainesti, Gainesti (pr.
Ciumarna), Garcina, Cuejdel lake, Gura Humorului, Malini, Negrileasa, Petru Voda, Piatra
Neamt, Pipirig, Pluton, Plutonita, Poiana Largului, Stulpicani, Vadu Negrilesei, Hordiciora
Hermitage.

Chenopodium foliosum (Moench) Asch. - origin: Md; intr.: delib. (alim.); dissem.: antr.,
enz.; Lf: T ; genom: D; habitat: h, sn; syntaxa: L-Ch, Si, PP; character: n(i); spread: Hangu
[12], Gura Largu [5], Pangarati (leg. Zanoschi 1963-Herb. IASI), Vanatori Forest Park [8],
Gura Humorului (leg. Oescu 1949-Herb. IASI).

Chenopodium schraderanum Schult. - origin: Afr; intr.: delib. (med., arom.); dissem.:
antr., an.; Lf: T; genom: ?; habitat: h; syntaxa: Si, Er; character: n; spread: Pipirig,
Patalageni, Boboesti [24].

Conyza canadensis (L.) Cronq. - origin: N Am; intr.: acc.; dissem.: an., antr.; Lf: T;
genom: D; habitat: h, sn; syntaxa: Si, Oa, Er, Ch; character: i; spread: Gura Humorului (!)
[17], Bicaz Lake [5], Bistritei river bank (Pantu 1911, in Daraban 2007) [10], Piciorul
Afinigului [10], Agapia, Bicaz, Bistrita, Bistrita Monastery, Borca, Crucea, Cuejdi,
Doroteia, Farcasa, Frasin, Galu, Gainesti, Garcina, Cuejdel lake, Malini, Mitocu Balan,
Negrileasa, Ostra, Petru Voda, Piatra Neamt, Pipirig, Pluton, Plutonita, Poiana Marului,
Poiana Largului, Poiana Teiului, Sabasa, Slatioara, Stulpicani, Vadu Negrilesei, Horaita
Monastery, Horaiciora Hermitage.

Coreopsis tinctoria Nutt. - origin: N Am; intr.: delib. (orn., tinct.); dissem.: antr., an.; Lf: T;
genom: D; habitat: h; syntaxa: Si; character: c; spread: Cuejdi river bed-upstream of Piatra
Neamt.

Cosmos bipinnatus Cav. - origin: N Am; intr.: delib. (orn.); dissem.: antr., an.; Lf: T ;
genom: Dj; habitat: h; syntaxa: Si; character: ¢ (n); spread: Piatra Neamt [34], Géarcina,
Ostra, Lesul Ursului, Cuiejdi, Pangarati.

Cucurbita pepo L. - origin: C Am; intr.: delib. (fodd., alim., orn.); dissem.: antr., bar.; Lf:
T; genom: P; habitat: h; syntaxa: Si; character: c; spread: Piatra Neamt, Garcina.

Cuscuta campestris Yunck. - origin: N Am; intr.: acc; dissem.: antr., bar., enz., vg.; Lf: T;
genom: P; habitat: h, sn, n; syntaxa: Si, Ch, Oa, Ag.r, Fv, Arr; character: n; spread: Piatra
Neamt (!) [3], Gura Humorului [17], Garcina.

Datura stramonium L. - origin: N Am; intr.: acc.; dissem.: antr., an., bar.; Lf: T; genom: P;
habitat: h; syntaxa: Si, Oa, Ch; character: n; spread: Gura Humorului [17], Galu, Piatra
Neamt.

Dipsacus strigosus Willd. - origin: W As; intr.: acc.; dissem.: an., antr., bar.; Lf: TH;
genom: Dj habitat: h, sn; syntaxa: Arr, (Fg.s), Oa; character: i; spread: Piatra Neamt [35],
Slatina Monastery, Gainesti, Ciumarna-Gainesti, Plutonita, Negrileasa stream, Agapia.
Dracocephalum moldavica L. - origin: As; intr.: delib. (orn.); dissem.: antr.; Lf: T; genom:
P; habitat: h; syntaxa: Si; character: c; spread: Agapia Monastery, Varatec Monastery [28].
Echinocystis lobata (Michx) Torrey & A. Gray - origin: N Am; intr.: acc.; dissem.: antr.,
bar.; antr, enz, vg; antr, bar; Lf: T; genom: ?; habitat: h, sn; syntaxa: Cse, L-Ch; character:
i; spread: Piatra Neamt (!), Gainesti-Slatina [15], Gura Humorului (!) [17], Voronet, Frasin,
Gainesti, Lungeni, Ciumirna stream at Gainesti, V1. Stinisoarei, Mailini, Muncel,
Negrileasa, Ostra, Plutonita, Vileni-Stanisoara, Voronet.

Elaeagnus angustifolia L. - origin: As; intr.: delib. (orn., for., ant.-er.); dissem.: antr., enz.,
vg.; Lf: Ph; genom: P; habitat: h, sn; syntaxa: Pr, Ag.r, (Oa); character: c; spread: Piatra
Neamt.
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Elodea canadensis Michx. - origin: N Am; intr.: acc.; dissem.: antr, vg; Lf: Hd; genom: D-
P; habitat: sn, n; syntaxa: Pt; character: n; spread: Piatra Neamt (in Béatca Doamnei
reservoir), Pangaracior stream.

Elsholtzia ciliata (Thunb.) Hyl. - origin: As; intr.: acc.; dissem.: an., antr.; bar, hydr.; Lf: T;
genom: ?; habitat: h, sn; syntaxa: Cse, Bi, Sp; character: i; spread: Piatra Neamt (!) [30],
Gura Humorului [20], Poiana Teiului [16], Audia stream valley (the left bank of Bicaz lake)
[5], Borca [22], Bicaz, Valea Mare stream at Bistrita, Brosteni, Satu Mare, Crucea, Holda,
Cuejdi river bed upstream of Piatra Neamt, Doroteia, Frasin, Galu, Géarcina, Holda,
Negrileasa, Pangarati.

Erigeron annuus (L.) Pers. - origin: N Am; intr.: acc.; dissem.: an., antr.; Lf: TH ; genom:
P; habitat: h, sn, n; syntaxa: Si, Oa, Ag.r., Cse, Fgs, Arr; character: i; spread: — subsp.
annuus: the left bank of Bicaz lake [5], Gura Humorului [17], Nemtiso river basin
(Afinigului Hill, Piciorul Afinisului), Icoana Hermitage, Mitocu Balan, Buhalnita peak [10],
Bicaz, Bistrita, Borca, Crucea, Cuejdi river bed-upstream of Piatra Neamt, Doroteia,
Farcasa, Frasin, Crucea Talienilor, Galu, Gainesti, Garcina, Cuejdel lake, Malini,
Negrileasa, Ostra, Petru Voda, Piatra Neamt, Pluton, Plutonita, Poiana Largului, Stulpicani,
Vadu Negrilesei, Horaita Monastery, Hordiciora Hermitage; —ssp. strigosus (Mihl. ex
Willd.) Wagenitz: Piatra Neamt, Poiana Marului.

Galinsoga parviflora Cav. - origin: S Am; intr.: acc.; dissem.: an., antr.; Lf: T; genom: D;
habitat: h; syntaxa: Ch, Si; character: i; spread: VI. Pr. Hangu, Gura Largu [5], Gura
Humorului [17], Buhalnita Buhalnita peak [10], Agapia, Bistrita, Borca, Plutonita, Crucea,
Cuejdiu, Frasin, Doroteia, Galu, Gainesti, Garcina, Malini, Muncel, Negrileasa, Ostra,
Petru Voda, Piatra Neamt, Pipirig, Pluton, Plutonita, Poiana Largului, Poiana Marului,
Stulpicani, Vadu Negrilesei, Horaita Monastery, Hordiciora Hermitage.

Galinsoga quadriradiata Ruiz & Pav. - origin: S Am; intr.: acc.; dissem.: an., antr.; Lf: T;
genom: P; habitat:h, sn; syntaxa: Ch, Si, Sp, L-Ch; character: i; spread: Procov Hermitage
[7], Buhalnita peak [10], Almas, Bistrita Monastery, Brosteni, Ciumarna stream at Gainesti,
Crucea, Cuiejdi, Doroteia, Galu, Gainesti, Garcina, Holda, Holdita stream, Muncel, Ostra,
Piatra Neamt, Poiana Marului, Viigoara, Horaita Monastery.

Helianthus annuus L. - origin: N Am; intr.: delib. (ol.); dissem.: antr., bar., an.; Lf: T;
genom: D; habitat: h; syntaxa: Si ; character: c; spread: Piatra Neamt.

Helianthus tuberosus L. - origin: N Am; intr.: delib. (fodd.); dissem.: antr., an., bar., vg.;
Lf: G; genom: P; habitat: h; syntaxa: Oa, Ag.r, L-Ch; character: c(n); spread: Bicaz,
Gainesti, Ciumarna stream at Gainesti, Piatra Neamt.

Impatiens balsamina L. - origin: SE As; intr.: delib. (orn.); dissem.: antr., aut.; Lf: T;
genom: Dj; habitat: h; syntaxa: Si; character: c; spread: Piatra Neamt.

Impatiens glandulifera Royle - origin: As; intr.: delib. (orn.); dissem.: antr., aut.; Lf: T;
genom: D; habitat: h, sn; syntaxa: Cse, L-Ch; character: i; spread: Brosteni [14], Bicaz [22],
Bistrita, Crucea, Gainesti, Lungeni on the Fagului stream, Bistrita Monastery, Ostra,
Péngarati stream valley.

Impatiens parviflora DC. - origin: C As; intr.: acc; dissem.: antr., aut.; Lf: T; genom: D-P;
habitat: h; syntaxa: Si, L-Ch; character: n ; spread: Piciorul Arsitei [10], Piatra Neamt;
Ipomoea purpurea Roth - origin: Tr Am; intr.: delib. (orn.); dissem.: antr., bar.; Lf: T;
genom: P; habitat: h; syntaxa: Si, Oa; character: c; spread: Piatra Neamt, Bistrita
Monastery.

Iva xanthifolia Nutt. - origin: N Am; intr.: acc.; dissem.: an., antr.; Lf: T; genom: ?;
habitat: h; syntaxa: Si, Oa, Ch; character: n(i); spread: Piatra Neamt (!) [4], Cozla,
Péangarati, Garcina, Almas.
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Juglans regia L. - origin: C Eur-B-Cc; intr.: delib. (alim., med., tinct., ind.); dissem.: antr.,
epz., bar.; Lf: Ph ; genom: P; habitat: h, sn, n; syntaxa: Pr; character: c(n); spread: Gura
Humorului [13], Piatra Neamt, Garcina.

Juncus tenuis Willd.- origin: N Am; intr.: acc.; dissem.: an., antr., bar.; Lf: G; genom: P;
habitat: (h), sn, n ; syntaxa: Arr; character: i; spread: Nemtisor river basin [7], Piciorul
Arsitei, Alunisului Hill, Livada Mare, Poiana Gaftonesele [10], Gura Humorului [17],
Bistrita, Bistrita Monastery, Borca, Brosteni, Cotargasi (Pestele Monastery), Crucea,
Doroteia, Crucea Talienilor, Farcasa on the homonymous stream, Frasin, Galu, Géarcina,
Cuejdel lake, Holda, Malini, Negrileasa, Ostra, Petru Voda, Piatra Neamt, Plutonita, Poiana
Largului, Slatina, Stulpicani, Valea Mare stream at Bistrita, Valeni, Valeni-Stanisoara,
Horaiciora Hermitage.

Kochia scoparia (L.) Schrad. - origin: E, S As; intr.: acc (delib. ?); dissem.: an., antr.; Lf:
T; genom: D; habitat: h; syntaxa: Si, Er; character: (n)i; spread: Piatra Neamt, Agapia,
Almas, Bistrita, Vaduri, Gura Humorului, Horaita Monastery.

Kochia sieversiana (Pallas) C. A. Mey. - origin: As; intr.: acc; dissem.: an., antr.; Lf: T;
genom: Dj; habitat: h; syntaxa: Si, Er; character: c(n); spread: Piatra Neamt [23], Pangarati.
Lepidium densiflorum Schrad. - origin: N Am; intr.: acc.; dissem.: antr., an., epz.; Lf: T;
genom: P; habitat: h; syntaxa: Si, Oa ; character: n; spread: Gura Humorului [21], Piatra
Neamt.

Lepidium virginicum L. - origin: N Am; intr.: acc; dissem.: antr., an., epz.; Lf: T; genom:
P; habitat: h; syntaxa: Si, Oa, PP; character: c(n); spread: Piatra Neamt.

Lolium multiflorum Lam. - origin: Md; intr.: delib. (fodd.); dissem.: antr., an.; Lf: T;
genom: 2x; habitat: h, sn; syntaxa: Si, Oa, Arr; character: n; spread: Nemtisor river basin
(Solacolu 1922, in Chifu et al. 1974) [7], Garcina [15], Voronet.

Lycium barbarum L. - origin: E As; intr.: delib. (orn.); dissem.: enz., antr., vg.; Lf: Ph;
genom: P; habitat: h, sn; syntaxa: L-Ch, Oa, Ag.r, Pr; character: n; spread: Piatra Neamt (!)
[11], Garcina; Horaita Monastery.

Malva moschata L. - origin: Atl-Md ; intr.: delib. (orn.); dissem.: antr., an.; Lf: H ; genom:
P; habitat: h; syntaxa: Si; character: c; spread: Gura Humorului [29].

Malva verticillata L. - origin: As; intr delib. (orn.); dissem.: antr., an.; antr, enz; Lf: T;
genom: P; habitat: h; syntaxa: Si, Oa; character: c; spread: Gura Humorului (as M. crispa
L) [19].

Medicago sativa L. - origin: As; intr.: delib. (fodd.); dissem.: antr., enz.; Lf: Ch; genom: P;
habitat: h, sn, n; syntaxa: Arr, Ag.r, Oa; character: n; spread: Piatra Neamt, Pangarati;
Horaita Monastery.

Medicago x varia Martyn - origin: hybrid; intr.: acc ?, delib. (fodd.) ?; dissem.: antr., enz.;
Lf: Ch; genom: P; habitat: h, sn; syntaxa: Ag.r, Oa; character: n(i); spread: Nemtisorului
river basin (Petrescu 1923, in Chifu et al. 1974) [7], Piatra Neamt (Bistritei St.,
Darmanesti), Bistrita, Pangarati.

Melissa officinalis L. - origin: SW As, B; intr.: delib. (med., mell., arom.); dissem.: antr.,
bar., vg.; Lf: H ; genom: P; habitat: h, sn, n; syntaxa: Oa, Pr; character: c; spread: Neamt
(Czihack & Szabo 1873, in Brandza 1879-83) [2].

Mentha x piperita L. - origin: hybrid; intr.: delib. (med., arom.); dissem.: antr., bar., vg.;
Lf: H; genom: ?; habitat: h ; syntaxa: Oa; character: c; spread: Agapia.

Mentha x spicata L. - origin: hybrid (Atl.-Md); intr.: delib. (med., arom.); dissem.: antr.,
bar., vg.; Lf: H; genom: P; habitat: h; syntaxa: Oa; character: c; spread: Agapia.

Morus alba L. - origin: E As; intr.: delib. (orn., alim., ser., ind.); dissem.: antr., enz.; Lf:
Ph; genom: P; habitat: h; syntaxa: (Oa); character: c; spread: Piatra Neamt.
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Oenothera biennis L. - origin: N Am; intr.: acc; dissem.: antr., an.; Lf: TH; genom: D;
habitat: h, sn; syntaxa: Si, Oa; character: i; spread: Pintec stream, on the Bistrita river,
Bistricioara, Malini [18], Gura Humorului [17], Lungeni, Petru Voda, Piatra Neamt.
Oenothera glazioviana Micheli - origin: N Am?; intr.: delib. (orn.); dissem.: antr., an.; Lf:
TH; genom: D; habitat: h, sn; syntaxa: Oa, Sp; character: c; spread: Agapia, Cuejdi river
bed upstream of Piatra Neamt.

Oxalis dillenii Jacq. - origin: N Am; intr.: acc; dissem.: aut., antr., vg.; Lf: H ; genom: P;
habitat: h; syntaxa: Si, Er; character: c(n) ; spread: Piatra Neamt [35].

Oxalis stricta L. - origin: N Am; intr.: acc; dissem.: aut., antr., vg.; Lf: H; genom: P;
habitat: h, sn; syntaxa: Ch, Si, (Arr); character: i; spread: Gura Humorului [17], Valea Mare
stream at Bistrita, Doroteia, Holda, Piatra Neamt, Poiana Marului.

Parthenocissus inserta (A. Kerner) Fritsch - origin: N Am; intr.: delib. (orn.); dissem.:
antr., enz., vg.; Lf: Ph; genom: D; habitat: h, sn; syntaxa: L-Ch, Oa, Sp; character: n;
spread: Bicaz, Piatra Neamt.

Parthenocissus quinquefolia (L.) Planchon - origin: N Am; intr.: delib. (orn.); dissem.:
antr., enz., vg.; Lf: Ph; genom: D; habitat: h, sn; syntaxa: L-Ch, Oa; character: n; spread:
Bicaz; Boboiesti, Pangarati.

Phalaris canariensis L. - origin: Afr; intr.: delib. (orn.); dissem.: an., antr.; Lf: T; genom:
D; habitat: h; syntaxa: Si; character: c; spread: Gura Humorului [17].

Phytolaca americana L. - origin: N Am; intr.: delib. (orn, tinct); dissem.: antr., enz.; Lf: H;
genom: P; habitat: h; syntaxa: L-Ch; character: c; spread: Piatra Neamt.

Portulaca oleracea L. var. oleracea - origin: S Eur ?; intr.: acc (alim. ?); dissem.: antr.,
bar., an.; Lf: T; genom: P; habitat: h; syntaxa: Er, Si, Ch; character: i; spread: Piatra Neamt,
Bistrita, Vaduri, Almas, Garcina, Gura Humorului, Frasin, Malini, Ostra, Horaita
Monastery.

Prunus cerasifera Ehrh.: origin: B-P; intr.: delib.(alim.); dissem.: antr., bar., enz., vg.; Lf:
Ph; genom: D; habitat: h; syntaxa: ?; character: c; spread: Piatra Neamt.

Raphanus raphanistrum L. subsp. landra (Moretti ex DC.) Bonnier & Layens - origin Md;
intr.: acc; dissem.: antr., bar.; Lf: T; genom: D; habitat: h; syntaxa: Si, Ch ; character: c(n);
spread: Piatra Neamt.

Raphanus sativus L. - origin: Md; intr.: delib. (alim.); dissem.: antr., bar.; Lf: T-TH;
genom: D; habitat: h; syntaxa: Si; character: c; spread: Garcina, Piatra Neamt.

Reynoutria x bohemica Chrtek & Chrtkova: origin - E As (C Eur hybrid ?); intr.: delib.
(orn.); dissem.: antr., an., vg.; Lf: G; genom: P; habitat: h, sn, n; syntaxa: L-Ch, Cse, Al-
Frax; character: i; spread: Bicaz, Brosteni, Galu, Crucea, Gura Humorului (Moldova river
bank, at ,,Arini”Complex), Negrileasa, Piatra Neamt [33], Arini, Holda, Ostra, Pietroasa,
Potoci.

Reynoutria japonica Houtt. - origin: E As; intr.: delib. (orn.); dissem.: antr., an., vg.; Lf: G;
genom: P; habitat: h, sn, n; syntaxa: L-Ch, Cse, Al-Frax; character: i; spread: Brosteni,
Cotérgasi, (Pestele Monastery), Galu, Holda, Lungeni (on the Fagului stream), Negrileasa,
Petru Voda, Sabasa.

Ribes rubrum L. - origin: C, W Eur; intr.: delib. ? (alim., orn.); dissem.: antr., enz.; Lf: Ph;
genom: Dj; habitat: n; syntaxa: ?; character: n; spread: Neamtului Mountains at Sihla
Hermitage [27], Crucea (Tarnita Rock).

Robinia pseudacacia L. - origin: N Am; intr.: delib. (orn., forest., mell.); dissem.: antr., an.,
vg.; Lf: Ph; genom: D; habitat: h, sn; syntaxa: Pr, Fg. s, (Ag.r, Oa); character: i; spread:
Buhalnita peak [10], Galu, Gainesti, Garcina, Holdita, Piatra Neamt, Neagra, Horaita
Monastery.
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Robinia viscosa Vent - origin: N Am; intr.: delib. (orn.); dissem.: antr., an., vg.; Lf: Ph;
genom: D; habitat: h ; syntaxa: ?; character: c; spread: Buhalnita peak [10], Piatra Neamt.
Rudbeckia hirta L. - origin: N Am; intr.: delib. (orn.); dissem.: antr., an.; Lf: TH; genom:
D; habitat: h, (n); syntaxa: Si, (Sp); character: c; spread: Cuejdi river bed upstream of Piatra
Neamt.

Ruta graveolens L. - origin: Md; intr.: delib. (orn., med., arom.); dissem.: antr., aut.; Lf:
Ch; genom: P; habitat: h; syntaxa: ?; character: c; spread: Piatra Neamt (cult. ?) [11].
Satureja hortensis L. - origin: Md; intr.: delib. (med., arom.); dissem.: antr., an., bar.; Lf:
T; genom: ?; habitat: h, sn; syntaxa: Si, Sp; character: c; spread: Piatra Neamt (!) [6],
Cuejdi river bed-upstream of Piatra Neamt, Garcina.

Sisyrinchium montanum Greene - origin: N Am; intr.: acc.; dissem.: antr., an., enz.; Lf: G;
genom: P; habitat: n; syntaxa: Arr; character: (n)i; spread: Gura Humorului [17], Muncel,
Crucea (near the sterile dump deposits), Ostra.

Solidago canadensis L. - origin: N Am; intr.: delib. (orn.); dissem.: antr., an., vg.; Lf: H;
genom: D; habitat: h, sn; syntaxa: Cse, Arr, Oa, Ag.r; character: c; spread: Piatra Neamt.
Tagetes patula L. - origin: N Am; intr.: delib. (orn.); dissem.: antr., an.; Lf: T; genom: P;
habitat: h; syntaxa: Si; character: c; spread: Bicaz.

Tanacetum parthenium (L.) Sch. Bip. - origin: Md; intr.: delib. (orn.); dissem.: antr., an.,
vg.; Lf: H; genom: D; habitat: h; syntaxa: Oa, Ag.r, Si; character: n; spread: Cuiejdi,
Gainesti, Ciumarna stream at Gainesti, Piatra Neamt.

Thladiantha dubia Bunge - origin: As; intr.: delib. (orn.); dissem.: antr., bar.; Lf: G;
genom: Dj; habitat: h; syntaxa: Si, Cse, Oa; character: n; spread: Piatra Neamt, Neagra,
Agapia Monastery.

Trigonella caerulea (L.) Ser. - origin: Md; intr.: delib. (fodd.); dissem.: antr., enz.; Lf: T;
genom: Dj; habitat: h, sn; syntaxa: Si, Oa, Ag.r , Fv; character: (n)i; spread: Piatra Neamt,
Bistrita, Vaduri, Voronet.

Veronica persica Poir. - origin: As; intr.: acc.; dissem.: antr, an., enz., epz.; Lf: T; genom:
P; habitat: h; syntaxa: Si, Ch; character: i; spread: Lacul Bicaz [5], Gura Humorului [17],
Secu Monastery [10], Paraul Carjei, Piatra Neamt, Horaita Monastery.

Xanthium orientale L. - origin: SE Md; intr.: acc.; dissem.: antr., epz.; Lf: T; genom: P;
habitat: h; syntaxa: Si, Bi, Ch, Er, Oa; character: i; spread: - subsp. riparium (Celak.)
Greuter: Bicaz; - subsp. italicum (Moretti) Greuter: Piatra Neamt, Gércina, Cuejdel lake,
Frasin, Bistrita, Horaita Monastery.

Xanthium spinosum L. - origin: S Am; intr.: acc.; dissem.: antr., epz.; Lf: T; genom: P;
habitat: h, sn; syntaxa: Oa, Si; character: i; spread: Lacul Bicaz [5], Gura Humorului [17],
Piatra Neamt, Magazia, Voronet, Agapia, Horaita Monastery, Hordiciora Hermitage.

Our recordings point out the fact that the number of alien plants in different localities
from Stanisoara Mountains is positive correlated with the intensity of the anthropic
influence relative to the environment. So, the largest number of alien species was met in the
urban localities situated in the peripheral regions of the mountain area (Piatra Neamt - 71
species; Gura Humorului - 31 species), while the smallest number of alien species was
registered in the uninhabited regions, usually situated at the greater altitude (for example, at
the Crucea Talienilor Pass, at 1243 m altitude, we have identified three alien species, only:
Chamomila suaveolens, Juncus tenuis, and Erigeron annuus sensu lato).
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Fig. 1. Introduction mode - accidentally (acc) or deliberately as cultivated plants for various uses:
ornamental (orn), medicinal (med), alimentary (alim), aromatic (arom), fodder (fod), melliferous
(mell), forestry (for), tinct.-tinctorial etc.

Of the total number of alien plant species, 36 species (38.7%) are xenophytes, and 57
species (61.3%) are hemerophytes. In contrast with the xenophytes, which have been
accidentally introduced in the region (through humans and animals movements,
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Fig. 3. The structure of Raunkiaer’s life forms
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displacement of military troupes,
transports, urbanisation, tourism
activities, agriculture, buildings,
mining exploitations, forest activities
etc.), the hemerophytes were initially
introduced by man, as cultivated
plants, for various uses, chiefly in
ornamental (65.5%), medicinal (19%),
alimentary (13.8%), aromatic (12.1%),
or fodder (10.3%) purposes, and less as
forest, tinctorial or oleaginous plants;
subsequent, these plants escaped from
cultures, spreading by themselves in
anthropic or natural habitats (Fig. 1).

With regard to the status of the
xenophytes in Stanisoara Mountains,
we assess that 50% of them have in
present an invasive character (i), while
16.7% are naturalised (n), and 33.3%
are casual (c) in the region. In contrast,
the majority of hemerophytes (59.6%)
have a casual status, and only 28.0%
are naturalized and 12.3% are invasive
(Fig. 2).

Of the main species with an
invasive character, that are or could be
detrimental to the natural and anthropic
ecosystems in  the  Stinisoara
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Mountains, we can enumerate: Amaranthus powellii, A. retroflexus, Ambrosia
artemisiifolia, Chamomilla suaveolens, Conyza canadensis, Echinocystis lobata, Elsholtzia
ciliata, Erigeron annuus, Galinsoga parviflora, G. quadriradiata, Juncus tenuis, Oenothera
biennis, Oxalis stricta, Veronica persica, Xanthium orientale subsp. italicum, X. spinosum
(xenophytes), Acer negundo, Impatiens glandulifera, Reynoutria x bohemica, R. japonica,
Robinia pseudacacia (hemerophytes) etc.

Regarding the structure of Raunkiaer’s life forms (Fig. 3), we can find a very
important proportion of therophytes (species with pioneer character, with short biological
cycles and which prefer the disturbed habitats), both in the case of xenophytes (75%) and
hemerophytes (42.1%). The other life forms are less represented. Nevertheless, in the case
of alien plants that were voluntary introduced by man and subsequently escaped from
cultures (hemerophytes), we remark an important proportion of phanerophytes (22.8%) and
hemicryptophytes (17.5%). Among the alien plants that were accidentally introduced in the
studied territory (xenophytes), we see a total absence of phanerophytes (trees, shrubs), and
a very little proportion of hemicriptophytes (2.8%). A possible explanation of this situation
can be that when the woody plants and
the herbaceous perennial ones (plants
which don’t produce seeds in the first
years of life) are intentionally
introduced in a new territory, they
benefit all the time by protection and
care on the part of man, which increase
their chance of acclimatization and
naturalization, in their new country,
after a certain number of years; while
the herbaceous perennial and woody
plants accidentally arrived on a new
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%
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Fig. 4. Means of natural spreading of the germs: an- seeds and formation of the seedlings,
anemochory, bar-barrochory, zoo- zoochory, aut- have to suffer a great number of
autochory, hd-hydrochory, vg-vegetative edaphic, climatic and zoo-anthropic

adversities, which leads to their loss, in

a great proportion, before the producing

‘ Whererophyles [ Xenophytes of seeds and their spreading into
surroundings.

On the whole, the alien flora
from the Stanisoara Mountains contains
almost the same proportion of diploid
(D) and polyploid (P) species.
Nevertheless, polyploids prevail among
xenophytes (IDx=0.71), while the
hemerophyte flora contains more
- diploids than polyploids (IDy=1.4).

An  Ar As Md BP CEHr S&SW Besides anthropochory, met at all
Eur analyzed species, the main means of
natural spreading of the germs (seeds,

)

o 1.
~, N

Fig. 5. The origin of the species: Am-America, Afr- . .
. . - . fruits) are the next: the anemochory

Africa, As-Asia, Md-Mediterranean region, B-
Balcanic region, P-Pontic region, Eur-Europe (S- (659% - xenophytes, and 552% -
south, C-central, W-west) hemerophytes), the zoochory (41,5% -

42



SIRBU CULITA, OPREA ADRIAN

xenophytes and 22.4% - hemerophytes) and the barrochory (22% - xenophytes and -24.1%
- hemerophytes). The autochory (7.3 - 6.9%) and hidrochory are less important (5.0-0%).
The vegetative propagation (by radicular buds, rhizomes, stolons etc.) is met more frequent
at hemerophytes (31%) than xenophytes (5%) (Fig. 4).

Most xenophytes came from America (especially North America) (69.4%), and
fewer came from Asia (16.7%), Mediterranean region (11.1%) etc. Also, the most
hemerophytes have their origin in America (29.3%), Asia (29.3%), and Mediterranean
region (22.4%), and fewer came from Central Europe (5.1%) or other regions (Fig. 5).

The habitats invaded by alien plants in the Stanisoara Mountains are especially the
anthropic disturbed ones (ruderal places, crops, surroundings of villages, roads, waste
depots etc.), over 95% of the alien plants species being identified in such kind of habitats.
The semi-natural and natural habitats are also invaded by 37.9%, respectively 12.1% of the
hemerophytes and 44.7%, respectively
15.8% of the xenophytes (Fig. 6).

W Hemerophytes [ Xenophytes As a whole, the alien species
from the Stinisoara Mountains are
identified (as accompanying, dominant
or characteristic species) in vegetation
units integrated in 20 orders of the
coenotaxonomic  system.  Ruderal
communities of Sisymbrietalia order
harbor 76.3% of xenophytes and 53.3%
of hemerophytes. Other important
vegetal communities that also harbor

NN

7
%

anthropic semi-natural natural alien species belong to the next orders:
Onopordetalia (39,5% of xenophytes
Fig. 6. The habitats invaded by alien plants and 44.8% of  hemerophytes),

Chenopodietalia  albi  (particularly
xenophytes - 39.5%), Agropyretalia repentis (particularly hemerophytes - 22.4%),
Eragrostetalia (particularly xenophytes -15.8%), Lamio-Chenopodietalia (particularly
hemerophytes - 15.5%) etc.

The natural vegetation affected by the invasion of the alien plants is represented in
the territory, especially by meadows, shrub and riparian communities, from several orders,
such as: Arrhenatheretalia (15.8% of xenophytes), Prunetalia (10.3% of hemerophytes),
Salicetalia purpureae etc.

Conclusions

- The alien (non-native) flora of the Stinisoara Mountains consists of 93 vascular plant
species, with 7 subspecies, belonging to 70 genera and 35 families. These species are
discussed regarding their impact to the ecosystems, immigration modes, invasive
status, geographical origins, dispersal mechanisms, their distribution, principal
infestation sites etc.

- The number of alien plants in different localities from Stanisoara Mountains is positive
correlated with the intensity of the anthropic influence relative to the environment.

- Of the total number of alien plant species, 38.7% were accidentally introduced in the
territory, while 61.3% were deliberately introduced and then escaped in the wild.

- The most dangerous alien species for semi-natural and natural habitats in the
investigated territory are identified.
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