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Introduction

In 1997, when he was awarded a doctorate honoris causa by Ghent University, David At-
tenborough was invited to give a public lecture. The auditorium was packed, and I was lucky 
to get one of the few remaining seats. Attenborough explained how, after he had produced a 
number of nature documentaries on animals, he sounded out his boss about doing something 
on plants. The immediate answer was rather discouraging: “But David, they don’t move...” The 
boss, however, was wrong. With The private life of plants Attenborough produced a wonder-
ful series full of movement and action that clearly showed that plants move around with ease 
and reach new habitats far and near. Plants may indeed forever be rooted in the soil, yet they 
disperse their fruits, seeds and spores over more or less long distances, and with a little help 
from humans – knowingly or not – they perform even better.

Plants travel the globe as food for humans, animal feed, industrial commodities, weeds, 
and, of course, ornamentals. The differences between the pre-modern world and today’s glo-
balized world are impressive (di Castri 1989, Turner et al. 1993). Today, people, information 
and commodities move around in unprecedented quantities. As a consequence we get the 
feeling that we live in a shrinking world. But not only people adapt their lifestyle and activities 
to the demands and opportunities of this ‘Global Village’. Plants and animals do so too.

Networks: Cardamine corymbosa

The science of networks is changing the way we view such varying items as the Internet or the 
robustness of ecosystems (Barabási 2002). The simple starting point is that networks consist 
of nodes that are connected through a varying number of links. The important nodes in the net-
work, which have numerous links with other nodes, are called hubs. It should furthermore be 
kept in mind that networks are created by growth – they do not appear complete and finished 
from scratch. And, finally, the creation of new links between nodes is not a random affair, but 
is largely determined by preferential attachment. In the real world decentralized networks are 
the rule, whereas centralized and distributed networks are rare (fig. 1).

How can we apply all this to the study of exotic casuals and invasive plant species, such 
as Cardamine corymbosa (Hoste et al. 2008, Hoste & Mertens 2008)? Originally, this endemic 
from New Zealand was a plant of shaded sites. It was recorded from coastal areas and moun-
tains in the interior. Soon after the arrival of European settlers, C. corymbosa adapted to the 
newly created habitats of gardens, lawns, glasshouses, etc. in its homeland. That was already 
a first step towards becoming a ‘world citizen’. In the early 1970s, the plant arrived as an unin-
vited weed in Scotland, and was first recorded from the botanic garden at Edinburgh. Soon it 
started to spread all over the British Isles.
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Around the turn of the century, Cardamine corymbosa reached Belgium and the Nether-
lands, quickly becoming a successful weed. Once established, spontaneous dispersal over 
short distances is easy, while the seeds are catapulted away from the ripe fruits over consider-
able distances (often more than 1 m).

The major point about the scheme in figure 2 is the use of different colours for transloca-
tion of plants by human agency on the one hand (red), and spontaneous or ‘natural’ dispersal 
on the other hand (green). Natural dispersal is limited to (very) short distances, whereas with 
the help of humans long distance dispersal is possible. Even transnational or transcontinental 
transportation events are not exceptional. International plant auctions (e.g. Aalsmeer, in the 
Netherlands) function as hubs that facilitate long distance dispersal.

Figure 1. Paul Baran’s networks. 
Baran suggested three possible 
architectures for a network such 
as the Internet: centralized, 
decentralized, and distributed. 
Reproduced from A.-L. Barabási 
(2002).

Figure 2. Human activities create unprecedented opportunities for the dispersal of seeds or plants of an undesir-
able weed such as Cardamine corymbosa between plant nurseries, garden centres and private gardens.
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The example of Cardamine corymbosa illustrates that plants and humans share a common 
environment and a common set of opportunities and challenges linked with human culture 
and technology. Consider, for instance, airplanes, plant containers, and pots for rock garden 
plants. For humans these artefacts represent the possibility of high-speed transport of people 
and goods over long distances; easy exchange of ornamentals between nurseries, auctions, 
garden centres, and private gardens; and a snap shot of the frequently changing fashions in 
the economically important sector of horticulture.

For C. corymbosa these very same artefacts represent a way to overcome previously insur-
mountable barriers; opportunities for seeds and seedlings from a single fruiting plant to reach a 
wide range of destinations far and near; and attractive snippets of habitat where it can maintain 
small standing populations. Therefore the status of this unwanted alien, traveling as a stowa-
way, mirrors today’s human culture and society. To this cultural side to the story we should, of 
course, add that C. corymbosa displays a series of ecological traits that make it successful, 
such as self-pollination and germination of seeds without dormancy, the production of more 
than one generation in a single year, active seed dispersal (seeds catapulted away from ripe 
fruits), and an extended period of flowering and fruiting.

Biological invasions: ornamentals crossing barriers

Biological invasions, as I understand it, are relatively recent phenomena. To avoid confusion, 
let me immediately add that here I have the geological timescale in mind and that my some-
what restricted definition of ‘biological invasion’ excludes phenomena that were not one way 
or another triggered or facilitated by humans; see for a discussion of this topic e.g. Cassey et 
al. (2005) and Ricciardi (2007). I look at biological invasions as the products of the whims and 
unpredictabilities of human history on the one hand, and the somewhat more deterministic 
and potentially more predictable ecological processes that steer the successes and failures of 
plants and animals on the other hand. In this biological invasions differ from what happened in 
the deep past, when occasionally geology and ecology together produced dramatic outcomes, 
which, however, resist comparison with today’s biological invasion events.

An example is the formation, a few million years ago, of the Panama land bridge between 
North and South America that initiated the ‘Great American Interchange’ of biota (McCarthy 
2009). The consequences were dramatic in terms of species extinctions and reshuffling of area 
boundaries, but in all it was a relatively slow and rather straightforward process if compared 
with, e.g., the creation of a network of virtual land bridges by airlines in modern times (see e.g. 
the global airline routes map on http://openflights.org/blog/2009/10/13/comprehensive-airline-
route-data-released/). From the expansion of such non-natural networks it follows that species 
with strong natural dispersal traits have lost some of their advantage over species with a poor 
dispersal capacity. As a consequence, in today’s world, dispersal by lottery has become much 
more important, and numerous plants devoid of natural traits for long distance dispersal be-
have as human-assisted globetrotters.

Ornamental plants today represent an important economic sector in Belgium. In the recent 
past, the yearly export of inedible horticultural products amounted to between 0.5 and 0.7 
billion euros (http://www.vlam.be/public/uploads/files/feiten_en_cijfers/bloemen_en_planten/
totale_export.pdf). Add to this the frequently changing fads and fancies of plant and garden 
lovers, and it is clear that opportunities for the introduction and dispersal of invasive plants 
abound.

The single most important source of invasive plants is the ornamentals themselves (see for 
a short overview of this topic Hayden & White 2001). Among the reasons for their success as 
invasive species we can mention that a large majority of gardeners prefer plants that are easy 
to cultivate. Throwaways or garden escapes of these very same species often flourish outside 
the garden without human support. And, of course, popular plants are present in numerous 

BR 2011 IH.indd   3 10/31/2013   9:13:45 AM



4

gardens, and each of these can serve as the starting point for spontaneous dispersal in road 
verges, on waste ground, etc. Due to the popularity of garden ponds, a number of aquatic 
plants have become aggressive pests in wetlands during the past few decades.

Oxalis in Belgium1

Oxalis is a large genus, with c. 500 species according to Mabberley (2008). Only one species 
– O. acetosella – is indigenous to Belgium, but due to several different reasons the list of neo-
phytes is growing. This is in part explained by a remarkably wide range of species traits that 
increase the reproduction and dispersal capacity of many species within genus Oxalis.

In Belgium, Oxalis stricta and O. corniculata have been recorded as alien weeds for a long 
time. Already in the 19th century the former species was described as completely naturalized, 
whereas the latter was usually seen as a less common weed of greenhouses. A form of O. cor-
niculata with violet-purple leaves, var. atropurpurea, was once cultivated as an ornamental, but 
is today primarily a weed. Oxalis corniculata is now one of the most common weeds of outdoor 
container nurseries in Western Europe and the United States.

Oxalis debilis and O. latifolia, both indigenous to America, were first brought to the atten-
tion of Belgian botanists in the late 1970s (Buxant 1978). In Belgium they seem never to have 
gained popularity as ornamentals, yet from the very beginning their distribution and spread 
as troublesome weeds were associated with gardening. Seed production is usually poor or 
non-existent (esp. in O. debilis), but the growth of large numbers of bulblets proves a very 
successful alternative. I’ve repeatedly recorded non-flowering O. latifolia from plant containers 
with palm trees, and both species have unintentionally been introduced in my garden: I found 
O. latifolia among the large leaves of a Zantedeschia I received from a friend, whereas O. de-
bilis was introduced in the vegetable garden with young plants of garden parsley; the amateur 
gardener who kindly provided me with these remainders of his later told me that O. debilis is 
widespread in his garden… There are good reasons to believe that today both species are 
very much under-recorded by field botanists in Belgium.

Oxalis triangularis, O. tetraphylla and O. articulata have only recently been mentioned as 
neophytes. This is perhaps simply the result of more people paying more attention to aliens 
and garden escapes. So far there is no indication of these species turning into troublesome 

1 This paragraph is based on data from an ongoing study by the author, due for publication in Dumortiera in 
2012. – [Remark December, 2012: this publication is available at http://www.br.fgov.be/DUMORTIERA/DUM_101/
Dum%20101_9-22_Oxalis_Hoste.pdf]

Figure 3. Three recent additions to the list of alien Oxalis species entered Belgium as weeds in plant containers 
that were imported from southern Europe, including two species indigenous to America: O. vallicola (left) and O. 
conorrhiza (right).
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invasive plants. Oxalis triangularis has only recently been promoted as an ornamental plant, 
but the other species were already mentioned as cultivated plants in the 19th century.

In the past few years three Oxalis associated with imported Mediterranean container plants 
have been added to the list of neophytes in Belgium (fig. 3). Oxalis pes-caprae, originally from 
southern Africa, is widely naturalized in the Mediterranean. Oxalis vallicola, from America, 
has locally become a serious weed of arable land in Spain; like O. debilis and O. latifolia, it 
produces numerous bulblets. Oxalis conorrhiza, from South America, is exceptional in that we 
have reliable information on how it entered Belgium. It travelled with a large palm tree (Trithri-
nax campestris) from Argentina to Italy and from there to Belgium. Most likely both the tree 
and the weed grew at the very same spot (in the wild?), were together transplanted into a large 
container, and were then shipped to Europe.

Mediterranean container aliens

Mediterranean container plants, such as olive and fig trees, and palms, have recently become 
very popular in Western Europe. When, in 2008, containers in garden centres were screened 
for aliens, more than 120 plant species were listed, including 20 that had not before been men-
tioned from Belgium (Hoste et al. 2009, Hoste & Verloove 2010). Not new, but rather frequent 
and worth mentioning, was Cyperus rotundus, reputedly ‘the world’s worst weed’. Also on the 
list was Polycarpon tetraphyllum. The current spread of this species in urban areas probably 
results, at least in part, from escapes from containers of southern European origin.

The weed flora of imported trees and saplings of Olea europaea reveals where they come 
from, and differs somewhat in potted saplings as compared with old trees. The former primarily 
contain weeds typical for nurseries, whereas the latter furthermore contain a mixture of weeds 
typical for Mediterranean olive groves. The simple explanation is that old trees which are up-
rooted and transplanted in containers maintain the clod of soil in which they have been growing 
for decades. That’s why in garden centres in Western Europe a single container with an old 
olive tree not uncommonly yields between 5 and 10 Mediterranean aliens, including bulbous 
plants and perennials such as Asparagus.

Conclusion

The few examples cited above suffice to illustrate the numerous and varied links that exist be-
tween horticulture and (potential) plant invasions. Articles on bioinvasions often include a call 
to stop the accumulation of anecdotal information on invasions, and instead use existing large 
databases on invasive species to search for general trends and conclusions. Before fully com-
mitting to this task I would suggest that invasion biologists ponder the importance of capricious 
cultural factors that make the processes of introduction and invasion so difficult to predict. This 
difficulty should especially be taken into account when studying the role of propagule pressure 
in igniting invasions, a topic that is still insufficiently understood (Simberloff 2009). Humans 
constantly tinker with and expand local and intercontinental transportation networks, thereby 
either constructing or shifting potential routes for the deliberate or unconscious dispersal of 
plants and animals. Invasion biologists cannot ignore these constantly changing cultural and 
economic networks, and neither can the dedicated gardener or policy maker when confronted 
with the question of how to turn the tide of biological invasions in a shrinking world.
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