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Exchange of domesticated plants between Europe and the Americas has been a paramount

episode of World History, which transformed agriculture and food habits at both sides of the

Atlantic Ocean. However, many plant species have been inadvertently introduced mostly as

contaminants of crop seeds, causing important changes in the flora. Here, we present a brief

description of the floristic enrichment of the Pampa grasslands of Argentina due to the natu-

ralisation of plant species from the Mediterranean Basin. Since the European colonisation in

the 16th century, Old World plant species have been continuously introduced, intentionally or

not, in the Pampas, especially during the expansion of agriculture in the late 19th century.

Four botanical families comprised the highest numbers of species (Asteraceae, Poaceae,
Fabaceae, and Brassicaceae), which have been recognised for having the largest contribu-

tion to the total number of alien species in local floras. Some families were only present in

the Pampas by Mediterranean species occurring as weeds in croplands. The flora of the

Pampas was also enriched with life-forms that were poorly represented in the pristine grass-

lands, such as species from Fabaceae and short-lived species vegetating during the cool sea-

son. Finally, seed trade from South America to Europa provided a vector for the dispersion

of Neotropical and Pampean species naturalised in Mediterranean ecosystems. While the long

term impact of alien naturalization in the evolutionary history of life-forms in the Pampas and

the Mediterranean basin is difficult to elucidate, some naturalised Mediterranean plants are

involved in providing ecosystem services in the intensively managed croplands in the Pampas

or are seen as a threat to native flora.

Key words: aliens, arable weeds, biodiversity, invasions, non-natives, phytosociology, naturalisation.

Introduction

The development of Western agriculture and trade has been fostered historically by the

exchange of domesticated plants between Europe and the Americas (Crosby 2003). This

historical process, termed as the Columbian Exchange, has been a paramount episode of
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World History that had important ecological and socioeconomic impacts at both sides of

the Atlantic Ocean, especially concerning both agriculture and culinary traditions in the

Western hemisphere. For instance, wheat, barley and flax were introduced in the Americas

by the Spanish conquistadors, who also brought potatoes, maize and tomatoes to Europe.

Moreover, plants native to Europe are recognised as highly invasive species worldwide for

reason that are both historical and ecological (Pyšek 1998). Thus, propagules of many

weedy and invasive plant species were also inadvertently transported by humans, for

instance, as contaminants of crop seeds (Pyšek 1998; Mack & al. 2000). Some of these

non-invited plants became weeds, whereas others invaded natural and disturbed habitats

currently being more widespread than in their origin regions.

Pristine grasslands in the Rolling Pampa, the Pampa’s region with the longest history of

continuous cropping, have been almost entirely converted into intensively managed crop-

lands. Grasslands were ploughed to sow annual crops (wheat, flax, and maize) and pastures

(alfalfa, fescue, and ryegrass). Mediterranean species have been therefore introduced into

the Pampas, intentionally or not, since the European colonisation in the 16th century. Many

species have naturalised to the recipient environments, while some species become com-

mon as weedy plants in grasslands and croplands (Azara 1809; Darwin 1845; Hauman

1927; Söyrinki 1991). Thus, landscape transformation by human activities promoted the

introduction and naturalisation of many exotic plant species, which nowadays constitute

the major component of the weed flora (de la Fuente & al. 1999; Ghersa & León 1999;

Poggio & al. 2004, 2010a). On the contrary, there are large areas still occupied by semi-

natural grasslands in the Flooding Pampa, as soil quality and the recurrence of floods has

limited land use to extensive rangeland grazing and prevented it from being replaced by

crops. The long history of livestock grazing after European colonisation has promoted the

introduction of exotic species, mainly those favoured by grazing: 74% of exotic species are

annuals, 75% are forbs, while 85% of native species are perennials, and 79% of the grass-

es are native perennials (Perelman & al. 2001, 2007). Agriculture is restricted to well-

drained soils which cover less than 20% of the area in the Flooding Pampa, while crop-

lands occupy nearly the 60% of the area in the Rolling Pampa (Baldi & al. 2006).

Our aim is to develop a brief portrayal of the floristic enrichment of the Pampa grass-

lands of Argentina due to the introduction and naturalisation of plant species from the

Mediterranean Basin. We first present a physiographic description and an historical

account of both landscape transformations and land use changes in the Pampas of

Argentina. We then describe the main floristic changes observed in Pampa grasslands and

in the flora of both rangelands and croplands. We will focus our study on the Flooding and

the Rolling Pampas. As aforementioned, the former region is covered by semi-natural

grasslands mostly devoted to extensive cattle grazing, because soil quality and periodic

flooding restrict farming to the scarce well-drained areas (León & al. 1984; Soriano & al.

1991), while intensively managed croplands predominate in the latter region (Hall & al.

1992). We highlight here that many Old Word plants, which are nowadays adventive in the

Pampas, represents novel life-forms that were previously absent in the pristine grasslands.

Interestingly, some naturalised plants are currently involved in sustaining ecosystem serv-

ices in Pampean agro-ecosystems, such as thistles providing resources to flower visiting

insects (Torretta & Poggio 2013).
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The Pampas

The Pampas are a large grassland region in the central-eastern part of Argentina, in the

southern cone of South America (Fig. 1). This region is a vast plain that spreads from the

sea level, on its eastern limit with the Río de la Plata and the Atlantic Ocean, to up to c.

1200 m a.s.l. in the low sierras on the southwest. The northern limit is set by a xerophytic

forest known as ‘espinal’, whereas the region is bounded westward by a shrub land named

‘monte’ (Cabrera 1976). Pristine vegetation corresponded to mesic tussock grasslands

dominated by a rich mixture of C3 and C4 grass species (Parodi, 1930, 1947; Ghersa &

León 1999; Burkart & al. 2011).

Climate and soils - Climate is temperate sub-humid in the northeast to dry sub-humid

in the west and southwest. Winters are mild, whereas summers are warm and slightly dry

(Burgos & Vidal 1951). Mean annual rainfall ranges from 1100 mm in the northeast to 600

mm in the south-west (Soriano & al. 1991). Temperature varies between the mean annual

isotherms of 17ºC to the north and the 14ºC and 15ºC to the south (Soriano & al. 1991).

Rainfall is relatively well distributed among seasons and incipient water deficit may occur

during summers, though significant inter-annual variations are not uncommon (Hall & al.

1992). Snowfall is a rare event and frosts are not severe, frost-free period ranges between

180 and 260 days (Burgos & Vidal 1951). Soils are mainly Mollisols, characterised by

their top horizon rich in organic matter, fertile and porous that determines the outstanding

aptitude for agriculture (Soriano & al. 1991). Topography in the Rolling Pampas is gently

undulated and crossed by shallow streams (Soriano & al. 1991). Conversely, the Flooding
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Fig. 1. The Pampas of Argentina with its four sub-regions. Squares indicates the study areas where

phytosociological surveys in grasslands in the Flooding Pampa and in croplands in the Rolling Pampa

were carried out.



Pampa, which was formed during an arid paleoclimatic period, has a minimal overall slope

that has prevented the development of a hydrologic network in balance with their present

humid conditions. Thus, groundwater remains near the soil surface for long periods in win-

ter and spring (Paruelo & Sala 1990).

Historical land use changes - The Pampas of Argentina, thanks to their favourable climate

and fertile soils, have become one of the most extensive and productive areas of agricultur-

al commodities in the world. Extensive treeless grasslands and open, flat horizons charac-

terised the Pampas when Spanish conquistadors arrived in the 16th century. European settlers

introduced large domestic ungulates, such as cows and horses, which escaped, became feral

and form large herds, because there were neither native ungulates in the Pampas as large as

cows and horses nor large carnivores that could regulate their growing populations. South

American megafauna, including ungulates and carnivores, became extinct in the Pampas dur-

ing the Pleistocene (Soriano & al. 1991; Ortíz Jaureguizar & al. 1995). Early European towns

and dwellings have been mainly concentrated in the Rolling Pampa, on a 200 km strip along

the southern bank of the Río de la Plata. Rural populations considerably increased due to

European immigration and the agricultural frontier was extended hundreds of kilometres to

the west since late 1870’s (Scobie 1964). Agriculture then rapidly expanded between 1880

and 1914. Grassland habitats were ploughed to sow row-crops, especially wheat. Landscapes

were fragmented by intricate networks of railways and roads, which promoted the settlement

of many towns and villages along them. Seeds from field crops and forage species were intro-

duced during that period, mainly in alfalfa seeds imported from Western Europe (Poggio &

al. 2010b). After several intervals of expansion and stagnation during the 20th century, agri-

culture has been increasingly intensified since the early 1970’s, which was accelerated after

the widespread inceptions of no-tillage and herbicide-tolerant, genetically modified soybean

varieties during the 1990’s.

Mediterranean plants enriched the flora diversity of grasslands and croplands in

the Pampas

We listed a total of 94 Old World species originated from the Mediterranean basin

(Table 1), after compiling phytosociological surveys in mesophytic grasslands in the

Flooding Pampa (Perelman & al. 2001), and in croplands in the Rolling Pampa (de la

Fuente & al. 1999; Poggio & al. 2004; R. J. C. León unpublished). Although both

hydrophytic and halophytic grasslands cover larger areas than mesophytic grasslands in

the Flooding Pampas, we focused on the latter grassland type because occur in depth, well-

drained soils that are similar to cropland habitats in the Rolling Pampa. Seventy

Mediterranean species were surveyed in mesophytic grasslands in the Flooding Pampa,

which represents the 26.2% of the regional species richness (a total of 267 taxa including

natives). Mesophytic grasslands are suitable for annual cropping because they are placed

in positive topographic positions and well drained soils (Ghersa & al. 2007). Old World

arable weeds surveyed in field crops in the Rolling Pampa totalised 50 taxa, which were

44.6% of the weed flora surveyed in this region (a total of 112 taxa including natives).

Seventeen botanical families were listed. Asteraceae (24 taxa) and Poaceae (20) com-

prised the highest numbers of species, followed by Fabaceae (14) and Brassicaceae (6)
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(Table 2). These four families have been recognised for having the largest contribution to the

total number of alien species in local floras worldwide (Pyšek 1998). Other families that are

conspicuous in the Old World flora were represented by fewer species (Apiaceae: 5,

Lamiaceae: 4, Caryophyllaceae: 2, and Chenopodiaceae: 2). Some families only occurred in

either grasslands or croplands. Species from two families only occurred in grasslands

(Boraginaceae, Geraniaceae), while six families were only surveyed in croplands

(Convolvulaceae, Fumariaceae, Plantaginaceae, Polygonaceae, Urticaceae, Violaceae,

Table 2). Many of these families are scarcely represented in the native flora of the Pampa

grasslands (Cabrera & Zardini 1978). Conversely, species from Papaveraceae were not sur-

veyed in either grasslands or croplands (Poggio & Mollard 2010), even though many species

belonging to this family has been recognised as weeds and highly invasive plants (Pysek

1998; Weber & Gut 2005). For instance, Papaver dubium and P. rhoeas did not become

widespread weeds in croplands as in Europe, even though both species were documented as

casual in cereal crops in the Pampas in the early 20th century (Spegazzini 1905).

Asteraceae, which is recognised as a botanical family including many wind-dispersed

species, have enriched the floras of grasslands and croplands in the Pampas (Table 1).

Strong westerly winds, along with both the absence of trees and the flat topography that

characterise the Pampas, would have promoted the spread of anemochorous species.

Moreover, areas in agricultural landscapes that are not ploughed, such as grasslands, may
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Total Grasslands Croplands 

Family Taxa 
number (%) Taxa 

number (%) Taxa 
number (%) 

Asteraceae 24 25.5 22 31.4 11 22.0 
Poaceae 20 21.3 15 21.4 12 24.0 
Fabaceae 14 14.9 13 18.6 7 14.0 
Brassicaceae 6 6.4 4 5.7 4 8.0 
Apiaceae 5 5.3 5 5.7 2 4.0 
Lamiaceae 4 4.3 3 4.3 1 2.0 
Chenopodiaceae 2 2.1 1 1.4 1 2.0 
Caryophyllaceae 2 2.1 1 1.4 1 2.0 
Primulaceae 2 2.1 2 2.9 1 2.0 
Geraniaceae 4 4.3 4 5.7 - - 
Boraginaceae 1 1.1 1 1.4 - - 
Plantaginaceae 3 3.2 - - 3 6.0 
Polygonaceae 2 2.1 - - 2 4.0 
Violaceae 2 2.1 - - 2 4.0 
Fumariaceae 1 1.1 - - 1 2.0 
Urticaceae 1 1.1 - - 1 2.0 
Convolvulaceae 1 1.1 - - 1 2.0 

Total 94 100.0 70 100.0 50 100.0 

Table 2. Number of species listed for each botanical families in grasslands and

croplands in the Pampas. Percentages are also shown for each family.



function as sources of anemochorous weeds dispersed towards fields (Moyer & al. 1994).

Regarding Poaceae, tussock perennial grasses were the prevalent life-form in the meso-

phytic grasslands, whose dominance was importantly reduced by grazing and trampling

and the opportunistic planting of pastures with more palatable grasses and legumes of

Mediterranean origin (Ghersa & al. 2007). Perennial grasses were thus introduced as for-

age crops in the Pampas during the agricultural expansion between 1880 and 1914

(Cynodon dactylon, Festuca arundinaceae, Sorghum halepense), but some of these species

became conspicuous invasive plants few decades later of their introduction. Other annual

forage grasses, such as ryegrass (Lolium multiflorum), already naturalised before agricul-

tural expansion (Hernández 1884), have been continuously sown in pastures, albeit this

species is also recognised as weed in cereal crops (Scursoni & al. 2014). Conversely, abun-

dance of cool-season native grasses was undermined by cattle grazing because their greater

sensitivity to grazing and trampling than Old World grasses (Chaneton & al. 1988; Longo

& al. 2013). Species from Fabaceae are underrepresented in the native pampa grasslands

in comparison to the European flora (Cabrera & Zardini 1978; Burkart & al. 2011). Most

Old World species from this family have been deliberately introduced in the Pampas as for-

age plants to sown pastures, principally Medicago sativa, followed by Trifolium repens and

T. pratense, and into a lesser extent Lotus tenuis and Melilotus albus (Table 1). Many other

species, due to their seed sizes and shapes were highly similar to that of forage legumes,

were inadvertently introduced as seed contaminants, mostly alfalfa seeds imported from

Europe during the early period of agricultural expansion (Poggio & al. 2010b). All species

from Brassicaceae were short-lived species growing during the cool season (Table 1).

Species from this family usually have low constancy in both grasslands and croplands

(Perelman & al. 2001; Poggio & al. 2004). Brassicaceae species were observed in early

stages in post-agricultural fields (D’Angela & al. 1986; Tognetti & al. 2010).

Old World plant species occurring in grasslands and croplands in the Pampas are

mostly short-lived forbs vegetating during the cool season (Fig. 2). Short-lived species

are proportionally more numerous in croplands than in grasslands (80% vs. 71.6%, Fig.

2), including more forbs (Chenopodium album, Polygonum convolvulus, Stellaria
media, Sonchus oleraceus, Veronica persica) than grasses (Digitaria sanguinalis, L.
multiflorum, Poa annua). In addition, short-lived grasses growing during the cool sea-

son were numerous in grasslands (e.g. Bromus hordeaceus, Briza minor, Gaudinia frag-
ilis, L. multiflorum). Life cycles of plants occurring in grasslands and croplands are thus

reflecting the influence of environmental filtering on plant functional traits, which may

favour or discriminate against the establishment of species having particular traits

(Díaz & Cabido 2001). Annual ploughing creates highly unstable conditions within

arable fields, where the occurrence of long-lived species is usually much lower than

ephemeral species, which arrive to complete the growth cycle and reproduce early dur-

ing the growing season and thus thrive to persist in fallows (i.e. the uncultivated peri-

od between two consecutive crops in rotation; a common practice to recover fertility in

Pampas croplands before the inception of no-tillage practices). However, perennial

species are also frequent in croplands when farming practices contribute to spread

species having vegetative propagation, such as through rhizomes or sprouting roots

(Convolvulus arvensis, C. dactylon, Sorghum halepense).

48 Poggio & al.: Guests and gatecrashers in a New World’s banquet...



Many Old World arable weeds naturalised in the Pampas have also found refuge in habi-

tats other than grasslands and croplands. Hence, Old World species were also cited as

inhabiting livestock handling facilities in ranches and farms (i.e., corrals, fencerows, water

troughs, and reservoirs) create places where cattle is brought or spontaneously gather gen-

erating fertility spots and habitat for ruderal, nitrophyllous species, such as Urtica urens.

Water troughs in extensive paddocks with high stocking rates also brought about over-
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Fig. 2. Proportional contribution to the total species richness of different plant life-forms from

Mediterranean flora occurring in grasslands and croplands in the Pampas. The bars show the percent

number of grass and forb species (short- and long-lived) vegetating in either cool or warm growing

seasons. Short-lived plants include annuals and annual-biennials, while long-lived plants include

biennials, biennial-perennials and perennials.



grazed spots where some ruderal species such as Plantago lanceolata and Leontodon
taraxacoides may thrive (León & al. 1984; Sala & al. 1986). Overgrazing or heavy cattle

trampling also increase the abundance of unpalatable ruderals, such as Centaurea sp.pl.,

which prosper along cattle paths. Other Old World species, usually found as weeds in crop-

lands, were also found in less disturbed sites, such as fencerows, railway and roadside

embankments, as well as in small woodlots surroundings abandoned rural settlements

(locally named as “taperas”). In addition, the large introduction and planting of exotic trees

for cattle shelter, surrounding dwellings and along roads, paved the way for the thriving of

Mediterranean sciophytes or sciophyte-facultative species, for instance Galium aparine,

Viola arvensis, Malva parviflora, Marrubium vulgare, and the Rhubarb-like leaved

Arctium minus. Moreover, flowers of many Mediterranean weedy plants occurring in fields

and along field margins, such as Ammi majus, Brassica rapa, Carduus acanthoides, S.
oleraceus, and T. repens, are visited by insects, which provide ecosystem services for agri-

culture, such as pollination and biotic regulation of crop pests (Torretta & Poggio 2013).

Returning the kindness: Neotropical aliens naturalised in the Mediterranean Basin

The Pampas and Mediterranean floras not only share weeds native from the

Mediterranean Basin, or alien in both regions, but also there is an extensive list of

Neotropical species native from the plains of Argentina, Brazil, Paraguay and Uruguay that

have become alien in Mediterranean ecosystems. The list includes many Asteraceae

species, such as Baccharis articulata (Lam.) Pers., Galinsoga parviflora Cav., Bidens pilo-
sa L., Conyza bonariensis (L.) Cronquist (= Erigeron bonariensis L.), C. blakei (Cabrera)

Cabrera (= E. blakei Cabrera), Senecio grisebachii Baker and Symphyotrichum squamatum
(Spreng.) G.L. Nesom (= Aster squamatus (Spreng.) Hieron.), which behave as synan-

thropic species as they proliferate in uncultivated fallows in Pampean croplands, or dis-

turbed sites and became naturalised in Spain, Italy and France encroaching on similar habi-

tats than those in the Pampas (Pignatti 1982; Celesti-Grapow & al. 2010; R. J. C. León per-

sonal observation). Perennial bunchgrasses from the tribe Stipeae that are also representa-

tive of Pampa grasslands, such as Nassella neesiana (Trin. & Rupr.) Barkworth, N. tri-
chotoma (Nees) Hack. ex Arechav., and Jarava brachychaeta (Godr.) Peñailillo, are found

as aliens in embankments and uncultivated croplands in northern Italy, Spain and France

(Pignatti 1982; Euro+Med database, 2006). Some Neotropical Paniceae also found the way

to became alien in Mediterranean countries: Paspalum quadrifarium Lam. (in Italy), P.
urvillei Steud., P. vaginatum Sw., P. notatum Flüggé, and P. distichum L. With respect to

rangelands, Ambrosia tenuifolia Spreng. and Setaria parviflora (Poir.) Kerguélen are

increaser species which rapidly encroach on overgrazed Pampean grasslands, also man-

aged to establish in disturbed lands in Spain, France and Italy.

As many of these species thrive in the Pampas the following question arises: Have the

Pampas backfired and supplied Mediterranean countries with members of its own flora?

The question is enticing as the Pampas were one of the major producers of crop and farm

seeds (e.g. linseed, alfalfa), which have been traded and exported to European countries.

These exported seed lots were known to be rich in arable weed seeds as contaminants

(Poggio & al. 2010b). While the putative vector exists, the possibility that the current
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Mediterranean genotypes have originated from Pampas accessions is difficult to corrobo-

rate because the above-mentioned species (and other not mentioned here) have a broad

native range which encompasses different regions in South America. One exception is

Solanum bonaeriense L., which has a narrower native range in the Pampas of Argentina

and Uruguay. A detailed study of herbarium records of the Mediterranean specimens from

the above-mentioned Pampean species may shed light into the probable origin and natu-

ralization process of New World species naturalized in the Mediterranean.

Concluding remarks

Many plant species of Mediterranean origin are currently documented as adventive or

naturalised species in the flora of the Pampean grasslands and croplands (Zuloaga &

Morrone 1996, 1999). Four botanical families comprised the highest numbers of taxa

(Asteraceae, Poaceae, Fabaceae, and Brassicaceae), which have been also recognised for

having the largest contribution to the total number of alien species in local floras world-

wide (Pysek 1998). The Pampas were enriched with species mostly found in croplands,

which belong to a group of families widely known as arable weeds in the Old World, such

as Fumaria agraria. Interestingly, species from Papaveraceae were absent in both grass-

lands and croplands, even though many species are widely recognised as weeds in

European croplands, such as P. dubium and P. rhoeas. However, the introduction of

Mediterranean species, intentionally or accidentally, have greatly contributed to increase

the species diversity of the Pampean flora, as well as enriched with life-forms poorly rep-

resented in the pristine pampa grasslands.

Acknowledgements

We are especially grateful to Professors Franco Pedrotti and Gianniantonio Domina for their invita-

tion to contribute in this Festschrift in honour of Professor Francesco M. Raimondo. We also thank

Mirta Rabadán for her assistance in preparing botanical and reference lists.

References

Azara, F. de (1809) 1969: Viajes por la América Meridional. – Madrid.

Baldi, G., Guerschman, J. P. & Paruelo, J. M. 2006: Characterizing fragmentation in temperate South

America grasslands. – Agric. Ecosyst. Environ. 116: 197-208.

Burgos, J. J. & Vidal, A. L. 1951: Los climas de la República Argentina según la nueva clasificación

de Thornthwaite. – Meteoros 1: 3-32.

Burkart, S. E., R. J. C. León, Conde, M. C. & Perelman, S. B. 2011: Plant species diversity in rem-

nant grasslands on arable soils in the cropping Pampa. – Pl. Ecol. 212: 1009-1024. doi:

10.1007/s11258-010-09881-z

de la Fuente, E., Suárez, S. A., Ghersa, C. M. & León, R. J. C. 1999: Soybean weed comunities:

Relationships with cultural history and crop yield. – Agron. J. 91: 234-241.

Cabrera, A. 1947: Zoogeografía. in: Hauman, L., Burkart, A. E., Parodi, L. R. & Cabrera, A.L. (eds.),

La Vegetación de la Argentina, Geografía de la República Argentina, 8. – Buenos Aires.

Cabrera, A. L. 1976: Regiones Fitogeográficas Argentinas. – Buenos Aires.

Flora Mediterranea 25 (Special Issue) — 2015 51



–– & Zardini, E. M. 1978. Manual de la flora de los alrededores de Buenos Aires. – Buenos Aires.

Celesti-Grapow, L., Alessandrini, A., Arrigoni, P. V., Assini, S., Banfi, E., Barni, E., Bovio, M.,

Brundu, G., Cagiotti, M. R., Camarda, I., Carli, E., Conti, F., Del Guacchio, E., Domina, G.,

Fascetti, S., Galasso, G., Gubellini, L., Lucchese, F., Medagli, P., Passalacqua, N. G.,

Peccenini, S., Poldini, L., Pretto, F., Prosser, F., Vidali, M., Viegi, L., Villani, M. C., Wilhalm,

T., Blasi, C., 2010: Non-native flora of Italy: Species distribution and threats. – Pl. Biosyst.

144(1): 12-28. doi: 10.1080/11263500903431870.

Chaneton, E. J., Facelli, J. M. & León, R. J. C. 1988: Floristic changes induced by flooding on grazed

and ungrazed lowland grassland in Argentina. – J. Range Managem. 41: 497-501.

Crosby, A. W. 2003: The Columbian Exchange: Biological and Cultural Consequences of 1492.

– Westport.

D’Angela, E.; León, R. J. C. & Facelli, J. 1986: Pioneer stages in a secondary succession of a

Pampean Subhumid grassland. – Flora 178: 261-270.

Darwin, C. (1845), 1876: Journal of Researches into the Natural History and Geology of the

Countries Visited during the Voyages of HMS Beagle Round the World. – London.

Díaz, S. & Cabido, M. 2001. Vive la différence: plant functional diversity matters to ecosystem

processes. – Tree 16: 646-655.

Euro+Med. 2006: Euro+Med PlantBase - the information resource for Euro-Mediterranean plant

diversity. Published on the Internet: http://ww2.bgbm.org/EuroPlusMed/ [Accessed

March 10 2015].

Ghersa, C. M. & León, R. J. C. 1999: Successional changes in agroecosystems of the Rolling Pampa.

– Pp. 487-502. in: Walker L. R. (ed.), Ecosystems of disturbed ground. Ecosystems of the

World, 16. – New York.

Ghersa, C. M., Perelman, S. B., Burkart, S. E. & León, R. J. C. 2007: Floristic and structural changes

related to opportunistic soil tilling and pasture planting in grassland communities of the

Flooding Pampa. – Biodiv. Conserv. 16: 1575-1592.

Hall, A. J., Rebella, C. M., Ghersa, C. M. & Culot, J. P. H. 1992: Field crop systems of the

Pampas – Pp. 413-449 in: Pearson, C. J. (ed.), Field crop ecosystems. Ecosystems of the

world, 19. – Amsterdam.

Hauman, L. 1927. Les modifications de la flore argentine sous l’action de la civilization. (Essai de

géobotanique humaine). – Extrait Mém. Pub. Classe Sci. L’Acad. R. Belgique, Coll. 4º, 2. Ser.:

IX. – Bruxelles.

Hernández, J. 1884: Instrucción del estanciero. – Buenos Aires.

León, R. J. C., Rush, C. M. & Oesterheld, M. 1984: Pastizales pampeanos, impacto agropecuario. –

Phytocoenologia 12: 201-218.

Longo, G., Seidler, T. G., Garibaldi, L. A., Tognetti, P. M. & Chaneton, E. J. 2013: Functional group

dominance and identity effects influence the magnitude of grassland invasion. – J. Ecol. 101:

1114-1124. doi: 10.1111/1365-2745.12128 

Mack, R. N., Simberloff, D., Lonsdale, W. M., Evans, H., Clout, M. & Bazzaz, F. A. 2000: Biotic

invasions: causes, epidemiology, global consequences, and control. – Ecol. Appl. 10: 689-710.

Moyer, J. R., Roman, E. S., Lindwall, C. W. & Blackshaw, R. E. 1994: Weed management in

conservation tillage systems for wheat production in North and South America. – Crop.

Protect. 13: 243-259.

Mueller-Dombois, D. & Ellenberg, H. 1974: Aims and Methods of Vegetation Ecology. – New York.

Ortíz Jaureguizar, E., Prado, J. L. & Alberdi, M. T. 1995: Análisis de las comunidades de mamíferos

continentales del Plio-Pleistoceno de la región pampeana y su comparación con las del área

del mediterráneo occidental. – in: Alberdi, M. T., Leone, G. & Tonnie E. P. (eds.), Evolución

biológica y climática de la región pampeana durante los últimos cinco millones de años. Un

ensayo de correlación con el Mediterráneo occidental. – Madrid.

52 Poggio & al.: Guests and gatecrashers in a New World’s banquet...



Parodi, L. R., 1930: Ensayo fitosociológico sobre el Partido de Pergamino. – Rev. Fac. Agron.

Vet. UBA: 1-271.

–– 1947: La estepa pampeana. Pp. 143-207 in: Hauman, L., Burkart, A. E., Parodi, L. R. &

Cabrera, A.L. (eds.), La Vegetación de la Argentina, Geografía de la República Argentina,

8. – Buenos Aires.

Paruelo, J. M. & Sala, O. E. 1990: Caracterización de las inundaciones en la Depresión del Salado

(Buenos Aires, Argentina): Dinámica de la capa freática. – Turrialba 40: 5-11.

Perelman, S. B., León, R. J. C. & Oesterheld, M. 2001: Cross-scale vegetation patterns of Flooding

Pampa grasslands. – J. Ecol. 89: 562-577.

––, Chaneton, E. J., Batista, W. B., Burkart, S. E. & León, R. J. C. 2007. Habitat stress, species pool

size and biotic resistance influence exotic plant richness in the Flooding Pampa grasslands. –

J. Ecol. 95: 662-667

Pignatti, S. 1982: Flora d’Italia, 1-3. – Bologna.

Poggio, S. L, Satorre, E. H. & de la Fuente, E. B. 2004: Structure of weed communities occur-

ring in pea and wheat crops in the Rolling Pampa (Argentina). – Agric. Ecosyst. Environ.

103: 225-235.

–– & Mollard, F. P. O. 2010: The alien weed flora of the argentine pampas: disentangling the eco-

logical and historical patterns involved in its formation. 15th European Weed Research Society
Symposium. – Kaposvár.

––, Chaneton, E. J. & Ghersa, C. M. 2010a: Landscape complexity differentially affects alpha, beta,

and gamma diversities of plants occurring in fencerows and crop fields. – Biol. Conserv. 143:

2477-2486. doi: 10.1016/j.biocon.2010.06.014

––, Mollard, F. P. O. & Salerno, C. M. B. 2010b: Alien weeds unintentionally introduced in Argentina

through crop seed importation: contributions for a historical study of weed flora formation. -

15th European Weed Research Society Symposium. – Kaposvár.

Pyšek, P. 1998: Is there a taxonomic pattern to plant invasions? – Oikos 82: 282-294.

Sala, O. E., Oesterheld, M., León, R. J. C. & Soriano, A. 1986: Grazing effects upon plant commu-

nity structure in subhumid grasslands of Argentina. – Vegetatio 67: 27-32.

Scobie, J. R. 1964: Revolution on the Pampas. – Austin.

Scursoni, J. A., Gigón, R., Martín, A. N., Vigna, M., Leguizamón, E. S., Istilart, C. & López, R. 2014:

Changes in Weed Communities of Spring Wheat Crops of Buenos Aires Province of

Argentina. – Weed Sci. 62: 51-62. doi: 10.1614/WS-D-12-00141.1

Soriano, A., León, R. J. C., Sala, O. E., Lavado, R. S., Deregibus, V. A., Cahuépé, M. A., Scaglia, O.

A., Velázquez, C. A. & Lemcoff, J. H. 1991: Temperate subhumid grasslands of South

America. – Pp: 367-407 in: Coupland, R. T. (ed.), Ecosystems of the World, 8A. Natural

Grasslands. – Amsterdam.

Söyrinki, N. 1991: On the alien flora of the province of Buenos Aires, Argentina. – Ann. Bot.

Fennici 28: 59-79.

Spegazzini, C. 1905: Flora de la Provincia de Buenos Aires, 1. – Buenos Aires.

Tognetti, P. M., Chaneton, E. J., Omacini, M., Trebino, H. J. & León, R. J. C. 2010: Exotic vs. native

species dominance over 20 years of modern plant succession on set-aside farmland. – Biol.

Conserv. 143: 2494-2503. doi: 10.1016/j.biocon.2010.06.016

Torretta, J. P. & Poggio, S. L. 2013: Species diversity of entomophilous plants and flower-visiting

insects is sustained in the field margins of sunflower crops. – J. Nat. Hist. 147: 139-165. doi:

10.1080/00222933.2012.742162

Weber, E. & Gut, D. 2005: A survey of weeds that are increasingly spreading in Europe. – Agron.

Sustain. Dev. 25: 109-121.

Flora Mediterranea 25 (Special Issue) — 2015 53



Zuloaga, F. O., Morrone, O. & Belgrano, M. (eds.) 2008: Catálogo de las plantas vasculares del cono

sur (Argentina, sur de Brasil, Chile, Paraguay y Uruguay). 3 volumes. Monogr. Syst. Bot.

Missouri Bot. Garden, 107. – Saint Louis.

Addresses of the authors:

Santiago L. Poggio1, Susana B. Perelman2, Federico P. O. Mollard3, Rolando J. C. León4,
1IFEVA / Cátedra de Producción Vegetal, Facultad de Agronomía, Universidad de

Buenos Aires / CONICET. Av. San Martín 4453 (C1417DSE), Ciudad de Buenos

Aires, Argentina. E-mail: spoggio@agro.ub.a. (correspondence),
2IFEVA / Departamento de Métodos Cuantitativos y Sistemas de Información,

Facultad de Agronomía, Universidad de Buenos Aires / CONICET. Av. San Martín

4453 (C1417DSE), Ciudad de Buenos Aires, Argentina. E-mail:

perelman@agro.uba.ar,
3IFEVA / Cátedra de Fisiología Vegetal, Facultad de Agronomía, Universidad de

Buenos Aires / CONICET. Av. San Martín 4453 (C1417DSE), Ciudad de Buenos

Aires, Argentina. E-mail: fmollard@agro.uba.ar.
4IFEVA / Cátedra de Ecología, Facultad de Agronomía, Universidad de Buenos Aires

/ CONICET. Av. San Martín 4453 (C1417DSE), Ciudad de Buenos Aires, Argentina.

E-mail: leon@agro.uba.ar.

54 Poggio & al.: Guests and gatecrashers in a New World’s banquet...



<<
  /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


