Jodo Domingues de Almeida & Helena Freitas

Exotic flora of continental Portugal — a new assessment

Abstract
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We present a new assessment of the exotic flora of continental Portugal, six years after our last
study. In 1999, we have assessed 500 exotic species of vascular plants (invasive or more or less
naturalised). From 1999 to 2005, 64 new plant species records were added (12.8 % more),
attaining a total of 564 taxa (including, as in precedent works, species, subspecies and some
hybrids), belonging to 113 families (Almeida & Freitas 2006). At the present time, we have a
list of 667 taxa (18.3 % more than at our previous work, and more than 17.9 % of the total num-
ber of taxa of the Portuguese flora), included in 124 different families.

Introduction

Six years after completing a first study of the exotic subspontaneous flora of continen-
tal Portugal (Almeida 1999; Almeida & Freitas 2001), we presented a revision in Almeida
& Freitas, 2006. Here we present a new assessment, with much more valuable data of this
most dynamic exotic flora.

As we have written before (Almeida & Freitas 2001), the expansion of subspontaneous
or exotic invasive plants is threatening the Portuguese native flora, representing a severe
environmental problem.

Some very rich surveys on the introduced plant species in Spain were recently published
(e.g. Del Monte & Aguado 2003; Sanz-Elorza & al. 2004; Romero Bujan 2007).

Relevant papers, theses, books, blogs and posters on this subject, related to
Portugal, were published in the past, some very recently and some still being pub-
lished (Colmeiro 1891; Coutinho 1920; Pinto da Silva 1942; Fernandes 1955; Pinto
da Silva 1963, 1971, 1975; Almeida & Freitas 2000, 2002; Aratjo & al. 2004—;
Marchante & Marchante 2007; Marchante & al. 2009; Aguiar & al. 2009—; Forte &
al. 2011).

Material and methods

In this work we have used the bibliography published mainly in the last six years
(2005-2011) and also field observations. The most relevant bibliographic sources of
new records of exotic species were: a) a new volume of Med-Checklist (Greuter & von
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Raab-Straube 2008); b) six new volumes of Flora iberica (Castroviejo & al. 2005,
2007a, 2007b, 2008, 2010a, 2010b); c) a book about trees and shrubs of Portugal
(Bingre & al. 2007); d) a book about invasive species in continental Portugal
(Marchante & al. 2009); e) three PhD theses (Ribeiro 2006; Almeida 2009; Pereira
2009); ¢) some published notes (Almeida & Matos 2007; Verloove & Sanchez Gullon
2008); f) some accounts of genera for Flora iberica published in the Internet (Aedo
2008; Munoz Garmendia & Navarro 2009; Navarro & Mufioz Garmendia 2008;
Sanchez Pedraja 2008; Sobrino Vesperinas & Sanz-Elorza 2008; Valdés 2008); g)
some poster presentations at botanical meetings (Forte & al. 2011); and h) other infor-
mation available in the Internet (Beja & al. 2008; Aguiar & al. 2009—; Aragjo & al.
2004—; Garcia 2009).

The taxonomy of Asteraceae (Compositae) was carefully revised according to Greuter
& von Raab-Straube (2008).

We have used the classification of synanthropic plant species of Kornas (1990).

In this work we don’t include the apophyta or autochtonous synanthropic species (e.g.
Pinus pinaster Aiton, which is native in Portugal). We only consider the Anthropophyta,

or alochtonous, exotic or non-native synanthropic species.

Results

We have to agree with Chodat (1913): «C’est une des caractéristiques du Portugal que
la grande abondance de mauvaises herbes d’origine étrangere» and with Pinto da Silva &
al. (1958): «Shall we add that for nearly a century now the introduced Eucalypti and
Acaciae have also contributed to the spoiling of the landscape?». Recently, another emi-
nent botanist confirmed this opinion: «Portugal has the reputation of being particularly
“rich” in aggressive alien plants and that reputation is fully confirmed (...). From
Eucalyptus to Carpobrotus, many naturalised exotics work together in putting the coun-
try’s rich native flora at risk» (Greuter 2002).

From 564 taxa of vascular exotic more or less naturalised species (including species,
subspecies and also some hybrids) in 2005, or about 17 % of the total flora (ca. 3320
species and subspecies), we now reach the very impressive figure of 667 taxa (a high-
er proportion: 17.9 % of the total Portuguese flora — about 3725 taxa, according to our
most recent estimation), belonging to 124 families. In the period 2005-2011 we found
103 new taxa records (about 18.3 % of the previous total number).

The main results of our work are summarised in table I, including all newly found exot-
ic more or less naturalised 103 taxa (species, subspecies and hybrids) that we know from
continental Portugal (present and past).
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Table 1. Exotic vascular plant species recently found (invasive, potentially invasive or more or less
naturalised) in continental Portugal.

Taxon name Family Origin Phyto Year of 1" Xeno
type report type
Abutilon grandifolium (Willd.) Sweet Malvaceae S America Ph 2010 Epoe
Abutilon megapotamicum (Spreng.) St. Hil. & Naud. Malvaceae S America Th 2006 Dia
Abutilon pictum (Hooker & Arnott) Walpers Malvaceae S America Th 2006 Dia
Agave attenuata Salm-Dyck Agavaceae N America H 2007 Dia
Agave ferox K. Koch Agavaceae N America H 2007 Dia
Allium cepa L. Alliaceae Eurasia Cr 2006 Dia
Allium narcissiflorum Vill. Alliaceae Eurasia Cr 1885 Dia
Allium sativum L. Alliaceae Eurasia Cr 2001 Dia
Amorpha fruticosa L. Fabaceae N America Ph 2008 Epoe
Antirrhinum majus L. Asteraceae Hybrid Ch 1984 Dia
Arum xnigropunctatum Léazaro Ibiza Araceae Hybrid Cr 1913 Dia
Asparagus officinalis L. subsp. officinalis Asparagaceae Medit. Region ~ Cr 1804 Dia
Asparagus setaceus (Kunth) Jessop Asparagaceae Africa Cr 2000 Dia
Atriplex sagittata Borkh. Chenopodiaceae  Eurasia Th 1990 Dia
Bauhinia variegata L. Fabaceae Eurasia Ph 2011 Epoe
Berberis julianae C.K. Schneid. Berberidaceae Eurasia Ph 2011 Epoe
Berberis vulgaris L. Berberidaceae Eurasia Ph 1804 Epoe
Brassica rapa L. subsp. rapa Brassicaceae Eurasia Th 2002 Dia
Callirhoe involucrata (Torr. & Gray) Gray Malvaceae N America H 2011 Dia
Camelina alyssum (Mill.) Thell. Brassicaceae Eurasia Th 1944 Dia
Campsis radicans (L.) Bureau Bignoniaceae N America Ph 2010 Dia
Cardiospermum halicacabum L. Sapindaceae Trop. Regions H 2009 Dia
Castanea crenata Siebold & Zucc. Fagaceae Eurasia Ph 1990 Agr
Casuarina equisetifolia L. Casuarinaceae Australia Ph 2004 Dia
Chamaesyce canescens subsp. massiliensis (DC.) Euphorbiaceae Medit. Region  Th 1998 Agr
Sojak
Cicer arietinum L. Fabaceae Eurasia Th 2005 Dia
Cichorium calvum Asch. Asteraceae Eurasia Th 1989 Dia
Commelina communis L. Commelinaceae  Eurasia Th 2011 Agr
Cordyline australis (G. Forst.) Endl. Dracaenaceae New Zealand Ph 2006 Dia
Coriaria nepalensis Wall. Coriariaceae Eurasia Ph 2007 Epoe
Cosmos bipinnatus Cav. Poaceae N America Th 1993 Dia
Crassula campestris (Eckl. & Zeyh.) Walp. Crassulaceae S Africa Th 2007 Epoe
Cymbalaria aequitriloba (Viv.) A. Cheval. Scrophulariaceae Medit. Region ~ Ch 1990 Dia
Cytisus xpraecox Bean Fabaceae Hybrid Ph 2002 Dia
Echium arenarium Guss. Boraginaceae Medit. Region H 1846 Agr
Echium parviflorum Moench Boraginaceae Medit. Region ~ Th 1846 Agr
Eleocharis bonariensis Nees Cyperaceae S America H 2008 Agr
Epilobium brachycarpum C. Presl Onagraceae N America Th 2007 Epoe
Erigeron bilbaoanus (E.J. Remy) Cabrera Asteraceae S America Th 2005 Epoe
Gaillardia aristata Pursh Asteraceae N America H 2008 Dia
Gastridium phleoides (Nees & Meyen) C.E. Hubbard Poaceae Medit. Region ~ Th 1971 Dia
Gnaphalium simplicicaule Willd. ex Spreng. Asteraceae S America H 2011 Epoe
Gnidia carinata Thunb. Thymelaeaceae S Africa Ph 1880 Dia
Hippophae rhamnoides L. Elaeagnaceae Eurasia Ph 2011 Epoe
Hordeum distichon L. Poaceae Eurasia Th 1998 Dia
Hordeum vulgare L. Poaceae Eurasia Th 1998 Dia
Iberis amara L. subsp. amara Brassicaceae Eurasia Th 1804 Dia
Ipomoea purpurea (L.) Roth Convolvulaceae ~ America Ph 2007 Epoe
Kerria japonica (L.) DC. Rosaceae Eurasia Ph 2006 Dia
Lactuca sativa L. Asteraceae Eurasia Th 2005 Dia
Leucaena leucocephala (Lam.) De Wit Fabaceae N America Ph 2011 Epoe
Ligustrum sinense Lour. Oleaceae Eurasia Ph 1996 Epoe
Limoniastrum monopetalum (L.) Boiss. Plumbaginaceae  Medit. Region ~ Ph 1689 Agr
Luzula elegans Lowe Juncaceae Macaronesia Th 1847 Agr
Malus domestica (Borkh.) Borkh. Rosaceae Eurasia Ph 2002 Dia
Melia azedarach L. Meliaceae Eurasia Ph 2008 Dia
Micromeria juliana (L.) Benth. Lamiaceae Medit. Region ~ Ch 1661 Agr
Morus nigra L. Moraceae Eurasia Ph 1913 Dia
Nemophila maculata Benth. ex Lindl. Hydrophyllaceae N America Th 2011 Dia
Nephrolepis cordifolia (L.) C. Presl Nephrolepidaceae Trop. Regions Cr 2000 Epoe

Oenothera biennis L. Onagraceae N America H 1890 Epoe
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Opuntia elata Link & Otto ex Salm-Dyck Cactaceae S America Ph 1910 Epoe
Oxalis corniculata L. Oxalidaceae Eurasia Ch 1500 Arch
Oxalis vallicola (Rose) R. Knuth Oxalidaceae America Cr 2008 Epoe
Pavonia hastata Cav. Malvaceae S America Ph 1997 Dia
Pavonia sepium A. St.-Hil. Malvaceae S America Ph 2011 Dia
Pelargonium xhortorum L.H. Bailey Geraniaceae S Africa Ch 1971 Dia
Pelargonium peltatum (L.) L’Hér. Geraniaceae S Africa Ch 1971 Dia
Pelargonium ranunculophyllum (Eckl. & Zeyh.) Geraniaceae S Africa Ch 2011 Dia
Baker

Phormium tenax J.R. Forst. & G. Forst. Agavaceae New Zealand Ph 2006 Dia
Phyllostachys aurea (Carriere) A.C. Riviere & C. Poaceae Eurasia Ph 2006 Epoe
Riviere

Phyllostachys nigra (Lindl.) Munro Poaceae Eurasia Ph 2006 Epoe
Pisum sativum L. subsp. sativum var. arvense (L.) Fabaceae Unknown Th 1968 Epoe
Poir.

Polystichum falcatum (L. f.) Diels Dryopteridaceae  Trop. Regions Ch 2010 Epoe
Pterocarya fraxinifolia (Poir.) Spach Juglandaceae Eurasia Ph 2011 Epoe
Pyracantha rogersiana (A.B. Jackson) Bean Rosaceae Eurasia Ph 2011 Dia
Quercus imbricaria Michaux Fagaceae N America Ph 2000 Epoe
Rosa pimpinellifolia L. Rosaceae Eurasia Ph 2009 Agr
Rubus laciniatus Willd. Rosaceae Unknown Ph 2010 Agr
Salvinia molesta D.S. Mitchell Salviniaceae S America Cr 2008 Agr
Satureja montana L. subsp. montana Lamiaceae Medit. Region ~ Ch 2007 Agr
Saxifraga stolonifera Meerb. Saxifragaceae Eurasia Ch 2005 Dia
Securigera varia (L.) Lassen Fabaceae Eurasia H 2009 Dia
Sedum dendroideum Mocino & Sessé Crassulaceae N America Ch 1999 Dia
Solanum laciniatum Aiton Solanaceae Australia Ph 2008 Dia
Solanum rostratum Dunal Solanaceae America Th 2003 Epoe
Solanum wendlandii Hook. f. Solanaceae America Ph 2011 Epoe
Sorghum bicolor (L.) Moench Poaceae Africa Th 1998 Dia
Spartina patens (Aiton) Muhl. Poaceae N America Cr 1900 Agr
Symphytum officinale L. Boraginaceae Eurasia Ch 1788 Dia
Tetragonolobus conjugatus subsp. requienii Fabaceae Medit. Region ~ Th 2000 Dia
(Sanguin.) E. Dominguez & Galiano

Tetragonolobus purpureus Moench Fabaceae Medit. Region  Th 2000 Dia
Teucrium dunense Sennen Lamiaceae Medit. Region ~ Ch 2001 Agr
Tilia tomentosa Moench Tiliaceae Medit. Region ~ Ph 2006 Dia
Triticum durum Desf. Poaceae Unknown Th 1998 Dia
Verbena rigida Spreng. Verbenaceae S America Ch 2000 Epoe
Viola odorata L. Violaceae Medit. Region H b. 1500 Arch
Viola * wittrockiana Gams Violaceae Hybrid Th 2001 Dia
Vitis labrusca L. Vitaceae N America Ph 1879 Epoe
Wisteria sinensis (Sims) Sweet Fabaceae Eurasia Ph 2006 Dia
Xeranthemum annuum L. Asteraceae Eurasia Th 1804 Dia
Zea mays L. Poaceae N America Th 2006 Dia
Zinnia elegans Jacq. Asteraceae N America Th 2007 Dia

Phytotype according to Raunkiaer classification (1934): Ch = Chamephyte, Cr = Criptophyte, H = Hemicriptophyte, Ph
= Phanerophyte, Th = Therophyte. Xenotype or type of exotic species according to Kornas classification (1990),
simplified: Agr = Agriophyte, Arch = Archeophyte, Dia = Diaphyte, Epoe = Epoecophyte. Original region of the taxa:
Medit. Region = Mediterranean Region, NZ = New Zealand, Trop. Regions = Tropical Regions, N = North, S = South.
The year of first reported naturalization of exotic species may be: a) the year of collection of the first herbarium
specimen; b) the year of the first observation of the referred taxon; c) the year of publication of the first bibliographic
reference. For the archeophytes (Arch) we indicate the year of introduction as b. 1500 (before the year 1500 A.D.
approximately corresponding with the discovery of America).
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Conclusions

We recognise now a total number of 667 taxa of vascular exotic more or less natu-
ralised species (including species, subspecies and also some hybrids), corresponding
to precisely 17.9 % of the total flora of continental Portugal (ca. 3725 species, sub-
species, hybrids and other taxa).

In the period 2005-2011 we found 103 new plant species records (about 18.3 % more
than the previous total number).

These 667 taxa are included in 124 families. Pteridophyta, with 11 species (1.6 %)
belonging to 9 families, are a small group. The same is true for Gymnospermae, with 14
species (2.1 %), belonging to 2 families. Angiospermae are the great majority of our exot-
ic flora, with 642 taxa (96.3 % of the total number), belonging to 113 families.
Dicotyledones are the largest group, with 521 taxa (78.1 %), included in 91 families.
Monocotyledones are other major group, with 121 taxa (18.1 %), belonging to 22 families.
The previous proportions between these large groups (Almeida 1999; Almeida & Freitas
2001; 2006) remain more or less constant.

References

Aedo, C. 2008: Allium L. in: Castroviejo, S. (coord.); Aedo, C. & Vargas, P. (eds), Flora iberica, 20.
http://www.rjb.csic.es/floraiberica/floraiberica/texto/borradores/vol XX/20 185 00 Allium.
pdf, [2008].

Aguiar, C. & al. (Eds) 2009: Das Plantas e das Pessoas. — http://plantas-e-pessoas.blogspot.com.

Almeida, J. D. 1999. Flora exoética subespontanea de Portugal continental (plantas vasculares). 2.*
ed. Catalogo das plantas vasculares exéticas que ocorrem subespontdneas em Portugal conti-
nental e compilagao de informagdes sobre estas plantas. — Coimbra.

— 2009: Flora e Vegetacdo das Serras Beira-Durienses. (Serras e planaltos de Arada/Freita/Sao
Macério/Arestal, Caramulo, Chavdes, Montemuro/Leomil/Nave/Lapa, Penedono/Trancoso,
Senhora do Monte, Senhora do Viso e outras serras menores, de altitude superior a 700 m,
situadas entre os rios Douro e Mondego). — Dissertagdo de doutoramento. Universidade de
Coimbra.

— & Freitas, H. 2000: A flora exoética e invasora de Portugal. — Portugaliae Acta Biol. 19(1-4): 159-176.

— & — 2001: The exotic and invasive flora of Portugal. — Bot. Complutensis 25: 317-327.

— & —2002: Acerca de algumas plantas vasculares invasoras em Portugal continental. — Stud. Bot.
(Salamanca) 21: 27-35.

— & — 2006: Exotic flora of continental Portugal - a reassessment. — Bot. Complutensis 30: 117-130.

— & Matos, A.C. 2007: Acalypha rhomboidea Raf. (Euphorbiaceae), naturalized in Portugal (New
for Europe). — Stud. Bot. (Salamanca) 25: 137-138.

Aratjo, P. V. & al. (Eds) 2004: Dias com Arvores. — http://dias-com-arvores.blogspot.com.

Beja, P. (Coord.), Lourengo, S., Rosa, S., Reino, L., Santana, J., Simdes, H., Honrado, J. & Marques,
J. 2008: Plano de Ordenamento e Gestdo da Paisagem Protegida das Lagoas de Bertiandos e
Sdo Pedro de Arcos. 1* Fase — Caracterizagdo. Parte 1: Estudos de Base — Descricdo.
Novembro 2008. —http://portal.icn.pt/NR/rdonlyres/6DFOD1AC-7D7B-4EF4-
A3F318DFOCE2587/ 0/PO_PPLBSPA Descricao.pdf

Bingre, P., Aguiar, C., Espirito-Santo, D., Arsénio, P. & Monteiro-Henriques, T. (Coord. Cient.).
2007. Guia de Campo — As arvores e os arbustos de Portugal continental. In Sande Silva, J.
(Coord. ed.), Colecgio Arvores e Florestas de Portugal, 9. — Lisboa.



236 Domingues de Almeida & Freitas: Exotic flora of continental Portugal ...

Castroviejo, S. (Coord.), Aedo, C. & Herrero, A. (Eds) 2005: Flora iberica, 21. — Madrid.

—, Lucefio, M., Galan, A., Jiménez Mejias, P., Cabezas F. &Medina L. (Eds) 2007a: Flora iberica,
17. — Madrid.

—, Devesa, J. A., Gonzalo, R. & Herrero, A. (Eds). 2007b: Flora iberica, 15. — Madrid.

—, Benedi, C., Rico, E., Gliemes J. & Herrero A. (Eds) 2008: Flora iberica, 13. — Madrid.

—, Morales, R., Quintanar, A., Cabezas, F., Pujadas A. J. & Cirujano S. 2010: Flora iberica, 12. — Madrid.

—, Talavera, S., Gallego, M. J., Romero Zarco C. & Herrero A. (Eds) 2010b: Flora iberica, 17. —
Madrid.

Chodat, R. 1913. Voyage d’études géobotaniques au Portugal. — Le Globe, Mém. 52: 59-146.

Colmeiro, M. 1891 Resumen de los datos estadisticos concernientes a la vegetacion espontanea de
la Peninsula Hispano-Lusitana ¢ Islas Baleares. — Bol. Soc. Brot. 9: 9-28.

Coutinho, A. X. P. 1920: Breves considera¢des estatisticas acérca da flora portuguesa. — Bol. Soc.
Brot. 28: 95-121.

Del Monte, J. P. & Aguado P. L. 2003: Survey of the non-native plant species in the Spanish Iberia
in the period 1975-2002. — F1. Medit. 13: 241-259.

Fernandes, A. 1955. Progreés récents dans 1’étude de la flore vasculaire du Portugal. — Anu. Soc. Brot.

21: 5-24.
Forte, P., Matos A. & Vasconcelos T. 2011: Gestdo das plantas invasoras — planos de prevengao, con-
trole, condicionamento. — XI Simposio da Associagdo Ibero-Macaronésica de Jardins

Botanicos, Horta (Faial, Agores), 15-19 de Junho de 2011.

Garcia, R. 2009: Praga vegetal esta a venda no pais e ja causou danos. Planta da América do Sul
infestou uma barragem em Odemira, num parque natural. (...). — Reportagem. Publico, Sexta-
feira 10 Abril 2009: 2.

Greuter, W. 2002: Notices of publications. Pp. (1)-(48) in: Iriondo, J. M. & De Hond, L. J. OPTIMA
Newsletter, 36.

— & von Raab-Straube, E. (Eds) 2008: Med-Checklist, 2. — Palermo, Genéve & Berlin.

Kornas, J. 1990: Plant invasions in Central Europe. — Pp. 105-133 in: Di Castri & al. (Eds.),
Biological Invasions in Europe and the Mediterranean Basin. — Dordrecht.

Marchante, E. & Marchante H. 2007: As exdticas e invasoras. — Pp. 179-198 in: Sande Silva, J.
(Coord. ed.), Do freixo a bétula, as outras espécies da floresta Portuguesa. — Colecgdo Arvo-
res ¢ Florestas de Portugal, 5.

—, H. Freitas & H. Marchante. 2009. Guia Pratico para a Identifica¢do de Plantas Invasoras de
Portugal Continental. Imprensa da Universidade de Coimbra.

—, Marchante H. & Freitas H. 2005: Plantas Invasoras em Portugal — fichas para identificagdo e con-
trolo. — Coimbra.

Muiloz Garmendia, F. & Navarro, C. 2009: Cardiospermum L. in: Castroviejo, S. & al. (eds), Flora
iberica, 9. — http://www.floraiberica.es/floraiberica/texto/borradores/vol IX/09 111 01
Cardiospermum.pdf, [2009].

Navarro, C. & Muiloz Garmendia F. 2008: Meliaceae in: Castroviejo, S. & al. (eds), Flora iberica, 9. —
http://www.floraiberica.es/floraiberica/texto/borradores/vol IX/09 119 00 Meliaceae.pdf, [2008].

Pereira, M. C. M. D. 2009: A Flora e Vegetagdo da Serra de Monfurado (Alto Alentejo-Portugal). —
Guineana 15: 1-316.

Pinto da Silva, A. R. 1942: Algumas considera¢des sobre as plantas vasculares subespontaneas em
Portugal. — Agron. Lusit. 4: 213-221.

— 1963: L’étude de la flore vasculaire du Portugal Continental et des Agores les derniéres années
(1955-1961). — Webbia 18: 394-412.

— 1971: Les plantes synanthropiques au Portugal continental et aux Agores. — Boissiera 19: 297-303.

— 1975: L’état actuel des connaissances floristiques et taxonomiques du Portugal, de Madére et des
Acgores, en ce qui concerne les plantes vasculaires. — Coll. Int. C.N.R.S. 235: 19-28.



Bocconea 24 — 2012 237

—, Teles A. N. & Rozeira, A. 1958 : First account of the limestone flora and vegetation of North-Western
Portugal. Their climatic and ecological significance. — Bol. Soc. Brot., sér. 2, 32: 267-296.

Raunkiaer, C. 1934: The Life forms of plants and plant geography. — Oxford.

Ribeiro, P. M. C. 2006: Caracterizagdo da Flora Vascular ¢ do Padrdo da Dindmica da Paisagem na
Serra do Caramulo. Analise do Estado de Conservacdo de Taxa Prioritarios. — Dissertagdo para
cumprimento dos requisitos necessarios a obtengdo do grau de Doutor em Biologia, especiali-
dade de Ecologia. Universidade de Coimbra.

Romero Bujan, M. L. 2007: Flora exdtica de Galicia (noroeste ibérico). — Bot. Complutensis 31: 113-125.

Sénchez Pedraja, O. 2008. Oxalis L. in: Castroviejo, S. & al. (eds), Flora iberica, 9. —
http://www.floraiberica.es/floraiberica/texto/borradores/vol 1X/09 124 00 Oxalidaceae.pdf,
[2008].

Sanz-Elorza, M., Dana Sanchez, E. D. & Sobrino Vesperinas, E. 2004: Atlas de las Plantas Aloctonas
Invasoras en Espafia. — Madrid.

Sobrino Vesperinas, E. & Sanz-Elorza M. 2008. Solanum L. in: Castroviejo, S. & al. (eds), Flora ibe-
rica, 11. — http://www.floraiberica.es/floraiberica/texto/borradores/ vol XI/11 134 01
Solanum.pdf, [2008].

Valdés, B. 2008: Echium L. in: Castroviejo, S. & al. (eds), Flora iberica, 11. -
http://www.floraiberica.es/floraiberica/texto/borradores/vol XI/11 138 26 Echium.pdf, [2008].

Verloove, F. & Sanchez Gulloén, E. 2008: New records of interesting xenophytes in the Iberian
Peninsula. — Acta Bot. Malacitana 33: 147-167.

Address of the authors:

Jodo Domingues de Almeida & Helena Freitas,

Department of Life Sciences, Faculty of Sciences and Technology. University of
Coimbra. 3000 Coimbra. Portugal. E-mail: jddalmeida@hotmail.com; hfrei-
tas@ci.uc.pt







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


