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The introduction of alien species has altered the composition 
of biotas worldwide and has frequently led to biotic 
homogenization (Winter et al 2010)

As the pace of species introductions is increasing (Hulme et 
al. 2009), there is a major need to identify the species traits 
that are common to successful invaders and the habitat types 
more prone to be invaded 

1. Introduction



For sessile organisms such as plants, the vulnerability of habitats 
to invasion seems to follow common patterns in several regions 
studied:
Human-made habitats exhibit the highest levels of plant 

invasions as a result of higher propagule pressure

A high proportion of alien plants are found in habitats with 
fertile soil, high water availability and highly disturbed

Acacia saligna saplings in sand dunes, Zakynthos



Comparisons between climatically similar regions are very 
informative because 
•  they reduce large-scale environmental variation
•  they pin - point the potential consistency of habitat 

vulnerability to invasions (Jiménez et al. 2008, Vilà et al. 
2010, Arianoutsou et al. 2010)

•  similar regions may share analogous biotic peculiarities and 
convergent life forms

Mediterranean 
Climate regions
(a biome)

(home of the 
20 % of the 
world vascular 
plants) / high 
endemism – 
possibly 
threatened by 
alien plant 
species



The aims of the study were to provide answers on:
(1) the taxonomic composition of the naturalized flora
(2) the emerging chorological patterns
(3) the life history patterns
(4) mostly invaded natural habitats
(5) homogeneity in the taxonomic composition across habitats   
both within a region and across regions
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1a) The South African geophytic species 
Oxalis pes-caprae in Lesbos island, Greece, 
Mediterranean basin; 
1b) The South African succulent species 
Carpobrotus edulis in California, USA; 
1c) The Eurasian biennial herbs Echium 
plantagineum and E. vulgare in Region del 
Maule, Central Chile;
 1d) The South African geophyte, Watsonia 
meriana var. bulbillifera on a granite outcrop 
in south-western Australia; 
1e) The Mediterranean basin region herb, 
Centranthus ruber in the Cape Region, South 
Africa; 
 1f) The tall Eurasian grass, Arundo donax in 
a Californian riparian system. 
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Taxonomy and Chorology

Papaver hybridum

Papaver setigerum

Papaver rhoeas



5. Results 

Antirrhinum majus

 Amaranthaceae: family with high frequency in the Mediterranean 
basin  includes grain species and ornamental plants

Asteraceae: the second frequent family, (except in South Africa), is 
the largest dicotyledonous family, also cosmopolitan and of 
economic importance



5. Results

The only species common in all five regions are: 

 Nicotiana glauca (S. American)

 Robinia pseudoacacia (N. American)
 Acacia dealbata  (E. Australian)

3 acacias

 Acacia melanoxylon  (E. Australian)



5. Results

Naturalized neophyte species similarity across the 5 Mediterranean regions



Species level Species level
•Overall low taxonomic similarity among regions (<40%)
• Loose Old World – New World grouping
• Only 4 common taxa out of 1369 naturalized in all regions
• Species per area lowest in Mediterranean Basin and California
• No species-area relationship
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Family level Family level

• Higher taxonomic similarity among regions (40 – 50 %)
•Australia grouped with Old World regions
•The most frequent families are cosmopopolitan and/or of economic 

importance e.g. Poaceae (most frequent in all regions) and Fabaceae are 
both cosmopolitan and the two first families in economic importance 
worldwide
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1) How similar is the taxonomic composition of the naturalized 
flora?

Datura stramonium



2) Where do these naturalized alien plants come from? 
          Are there any chorological patterns?

expected expected •New World taxa prominent in Old World and vice versa •New World taxa prominent in Old World and vice versa

but but

•Mediterranean Basin: most aliens (55 %) originate from America
•South Africa: most aliens originate from America (24 %) & Australasia 

(24 %)
•Chile: most aliens (51 %) originate from Eurasia
•SW Australia – California: also prominent aliens of American origin
•SW Australia: prominent S African origin 

•Mediterranean Basin: most aliens (55 %) originate from America
•South Africa: most aliens originate from America (24 %) & Australasia 

(24 %)
•Chile: most aliens (51 %) originate from Eurasia
•SW Australia – California: also prominent aliens of American origin
•SW Australia: prominent S African origin 

soso • Historical factors may be important for the chorological pattern • Historical factors may be important for the chorological pattern
Aster squamatus



Life History Traits

Opuntia ficus-barbarica

Oxalis pes-caprae

Cistus ladanifer



5. Results
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5. Results

Life Cycle
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3) Which are the growth form, life cycle, and life 
form patterns?

SimilarSimilar DifferentDifferent
Mirabilis jalapa



Habitats

Ailanthus altissima at the riparian zone in C. Greece

Opuntia ficus-barbarica in abandoned grazed kermes oak scrub in C. Greece



4) Which natural habitats display the highest and the lowest 
invasion levels?

All 
regions

All 
regions

•Highest invasion levels in inland wetlands and/or grasslands
•Lowest invasion levels in harsh, drought stressed habitats
•Highest invasion levels in inland wetlands and/or grasslands
•Lowest invasion levels in harsh, drought stressed habitats

Coastal Coastal •Medium invasion levels in coastal sands and secondly in coastal wetlands, 
especially SW Australia, Mediterranean Basin, Chile

•Medium invasion levels in coastal sands and secondly in coastal wetlands, 
especially SW Australia, Mediterranean Basin, Chile

Shrub Shrub • Medium invasion levels, except Mediterranean Basin (low levels) • Medium invasion levels, except Mediterranean Basin (low levels)

Forest Forest
• Not Riparian: Low invasion levels, except SW Australia evergreen forest (high 

levels)
•Riparian: High invasion levels except Chile (medium levels)

• Not Riparian: Low invasion levels, except SW Australia evergreen forest (high 
levels)

•Riparian: High invasion levels except Chile (medium levels)



Habitats are classified per region and not by type

Species assemblages among the invaded habitats in each region



5) How homogeneous is the alien flora composition across 
habitats both within a region and across regions?

Multiple 
Habitats
Multiple 
Habitats

•Most aliens invade multiple habitats
•60 % of aliens occur in > 1 habitats, 30 % occur in 4–11 habitats in all regions
• Multiple habitat invasion is more frequent in SW Australia
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Growth 
Forms
Growth 
Forms

• All growth forms occur in all habitats
• Herbs are dominant in all habitats except low open shrub and conifer forest
• Most of the herbaceous species (> 60%) occur in inland wetlands & grasslands
• Almost all the tree species occur in riparian woodlands
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Habitats 
per region
Habitats 

per region

•Species assemblages are more homogeneous among different habitats in the same region 
than among the same habitat in different regions

• There is a loose Old World to New World grouping
• Highest homogeneity among habitats of SW Australia
• Lowest homogeneity among habitats of California
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Habitats 
all regions
Habitats 

all regions
•Highest homogeneity in inland wetland - riparian forests and in grasslands - evergreen 

forest
•Medium homogeneity in coastal sands, harsh habitats and tall shrub
• Low homogeneity in habitat groups with few species

•Highest homogeneity in inland wetland - riparian forests and in grasslands - evergreen 
forest

•Medium homogeneity in coastal sands, harsh habitats and tall shrub
• Low homogeneity in habitat groups with few species



6. Overall Conclusions 

Low taxonomic 
similarity

Low taxonomic 
similarity

Multiple habitat 
invasion is common

Multiple habitat 
invasion is common

Loose Old World – New 
World grouping 

(taxonomy, chorology, 
species assemblages in 

habitats per region)

Loose Old World – New 
World grouping 

(taxonomy, chorology, 
species assemblages in 

habitats per region)

Hogenization is higher 
among different 

habitats in each region 
than among regions

Hogenization is higher 
among different 

habitats in each region 
than among regions

Herbs and Perennials 
are the dominant life 

traits

Herbs and Perennials 
are the dominant life 

traits

High stress and less 
disturbed habitats, 

especially drought stressed, 
have the lowest frequency of 

invasion

High stress and less 
disturbed habitats, 

especially drought stressed, 
have the lowest frequency of 

invasion

Low stres and highly 
disturbed habitats have the 

highest frequency of 
invasion and 

homogenization

Low stres and highly 
disturbed habitats have the 

highest frequency of 
invasion and 

homogenization

SW Australia exhibits 
by far the highest 

degree of invasion and 
homogenization

SW Australia exhibits 
by far the highest 

degree of invasion and 
homogenization
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Opuntia ficus-barbarica



Thank you
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