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The Human Dimensions of
[nvasive Plants in Tropical Africa

Pierre Binggeli

Introduction

The human dimensions of invasive plants have received some attention
(McNeely, 2001), but the focus of the research has been on developed coun-
tries. Although most instances of invasive plant species have been reported
from and investigated in the temperate zones and a limited number of publica-
tions focusing on the tropics have been produced, tropical systems are far from
immune from invasive organisms (Binggeli, 1996). This review focuses solely on
plants in tropical Africa and surrounding islands (for a global review of invasive
woody plants, see Binggeli, 2001a) and aims to highlight how populations with
a low standard of living and restricted access to the modern world perceive
introduced and invasive species. The impacts of invasives on human daily activi-
ties in relation to socio-economic factors, occasionally leading to conflicts of
interest between different stakeholder groups, are reviewed. Scientific activities
in relation to invasive species are also investigated. In view of the dearth of
publications on the topic and the difficulty in tracing information, this paper can
only hope to bring a preliminary account on the way in which introduced and
invasive plants are viewed, used and managed in tropical Africa.

An historical perspective of plant introductions

Plants have undoubtedly been transported by humans for millennia and were
an essential component of early agricultural societies. Indeed, many regions
of the tropics, and oceanic islands in particular, would not have been colo-
nized without the introduction of various food crops. Tropical Africa, when
compared to the tropical Americas and Asia, has few important native food
crops and 86 introduced crop species have been documented (Alpern, 2008).
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The significance of introduced crop species to African agriculture and dit“.‘t is
not generally appreciated. For instance, a group of mostly. gl:adua'te African
and European students attending a Tropical Biology f\ssocu?tl.on ftelfi course
identified most commonly used staple foods as of Afrlc?n origin. W.l'ule many
non-native plant species have been highly beneficial, if not essential, to the
survival and development of humanity, an increasing number of species have
become detrimental to the well-being of humans and their daily activities.

The history of plant introductions is closely linked with that of trans-
portation (improved sailing technology) and European explo_ra_tion of the
planet (16th-1 9th centuries) (Grove, 1995; Mack, 2004). Oceanic islands (e.g.
Mauritius) and some coastal areas were the focus of attention until the coloni-
zation of the African interior in the late 19th century. During the early period
most introductions were aimed at food production to provide sailors with
subsistence or species providing essential raw materials. Each colonial power
established botanical gardens and experimental stations on tropical islands
(e.g. Mauritius), later on mainland coastal areas and finally in more inland
locations. By the 20th century, the purpose of introductions shifted from food
plants to timber and other species yielding non-agricultural products. Intro-
ductions of other species, deliberate, mostly ornamentals, or accidental (e.g.
seed contaminants) increased dramatically during the latter part of the 20th
century. In tropical Africa four main phases of plant introductions may be
recognized (after Binggeli et al, 1998):

e Early exploration and slave trade when a few fruit tree species and vegetable
varieties were planted around forts at a number of coastal locations. Some
species associated with religious beliefs were brought from South America.

* During the early colonial period (late 19th century) a number of experi-

mental gardens were established by missionaries and private individuals.

These were followed by several major botanic gardens established by the

respective colonial powers in the 1890s and after. These gardens specialized

in testing the economic value exotic plants with commercial potential but
ornamentals were also introduced.

Colonial exploitation, when large-scale forestry plantations were estab-

lished after World War Il using a number of introduced timber tree species.

Post-colonial development with an increase in the number of tree species

and provenances as well as the number of planting locations.

Although accidental introductions (e.g. seed contaminants) have taken place
throughout these four periods, many of the most noxious weedy species were
mtroduced during the 20th century. Secondary introductions of plants within
countries are poorly reported but must have been commonplace. Two East
African examples and one from Malagasy illustrate this practice. Prosopis
spp was introduced to Kenya on more than one occasion by private individ-
uals (seed sources are reported to have been from Hawaii and Brazil). In one
instance it was done in order to increase farm productivity. Then, '

mtroductions were made by the Nightingale family of Njoro and Mr de
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In order to make the demarcation clear,
including species known to be invading the natural forest, and species such as
Cedrela odorata were planted (Binggeli et al, 1998). In some regions seeds of
various tree species, including the weedy Acacia dealbata in Madagascar, were
broadcast over large expanses of the landscape from the air (Le Bourdiec, I972).

use was made of noticeable exXOrics

‘Botanic gardens’ and amenity planting

Large numbers of ornamentals have been widely introduced to much of sub-
Saharan Africa. These introductions were carried out by botanic gardens,
missions and a large number of private individuals (see Binggeli et al, 1998 for
further details). Botanic gardens, which were originally chiefly concerned with
the introduction of economic plants, were established in a number of Euro-
pean colonies mainly in the 1890s. These included Limbe, formerly Victoria,
(Cameroon), Fouta-Djalon (Guinea), Eala ( Congo), Lagos and Calabar ( Nigeria),
Entebbe (Uganda), Amani (Tanzania) and Tsimbazaza (Madagascar). Pineapple
on the oceanic island of Mauritius was established much earlier in 1729, In every
instance some of the planted species began to spread into the surrounding vegeta-
tion and the case of Amani Botanic Gardens has been closely examined (Dawson
et al, 2008). Many of these undertakings have been largely forgotten and have
sometimes vanished and this West African example illustrates this point. In
1908, the Dalaba Garden (in former French Guinea) was established with the
planting of around 950 species and six years later a tree nursery was planted
with forest species originating from Indochina. At the onset of World War I both
sites were abandoned and by 1947 the gardens had disappeared, whereas the tree
nursery had grown into a small forest. The structure and species composition of
this stand was similar to a southeast Asian forest and many of the species were
reported to be regenerating in the undergrowth (Adam, 1957). A botanic garden
near Toliara in southwest Madagascar is protected from cattle intrusions by a
dense and slowly spreading live fence of Opuntia ficus-indica.

Countries dominated and populated by the British, such as Kenya, rapidly
built up a large catalogue of extensively planted exotics (see Jex-Blake, 1934).
However, urban ornamentals have been planted throughout Africa’s urbg.n
areas. In rural areas, trees such as Azadirachta indica have been planted in
villages for shade (Judd, 2004).

Scientific

Although scientists rarely write about their motives and the historical perspec-
tives of their work, some facts can be gleaned from the literature. The.Frcnch
botanist Auguste Chevalier wrote a paper on human roles in the dns;;ersal
and spread of tropical plants (Chevalier, 1931), and regarf:leq Cbromc_a aena
odorata as a weed (Chevalier, 1949), yet he recommended its introduction to
West Africa in order to control weedy grasses ( Chevalier, 1952). The exchange
of contaminated crop germplasm between research institutions appears to
have led to the spread of weedy species (Dantsey-Barry, 2003).






THE HUMAN DIMENSIONS OF INVASIVE PLANTS IN TROPICAL AFRICA | 207

local human populations. Prior to the eradication of Opuntia monacantha in
the 1920s, local tribes were also dependent on this cactus for water for much
of the year (Binggeli, 2003a). :

Some invasive species provide resources that are exploited by livestock
and sometimes harvested for future use. Pods of Prosopis juliflora are collecred
and stored for feeding livestock by some Kenyan tribes where the shrub is
prevalent (Anttila et al, 1993). Many invasive species are viewed as important
to bee-keeping as they attract large numbers of bees (e.g, Prosopis juliflora in
Kenya, (Gichora, 2003)). Azadirachta indica appears to have clear insecticidal
properties beneficial to farmers (CABI, 2005).

In West Africa the grass Imperata cylindrica is a field weed and Chikoye
et al (1999) found that over 80 per cent of farmers had to manually control
the grass three to four times per season to sustain crops. The appearance of
new species may result in a shift in farmers’ behaviour, in most instances
increasing the amount of weeding, With the appearance of Chromolaena
odorata the traditional slash-and-burn practices could not be sustained and
novel agricultural practices had to be initiated (Hauser and Mekoa, 2009).
In other cases local people’s reluctance to clear weeds may lead to land-use
changes. As soon as Lantana camara became a noxious weed on the eastern
coast of Madagascar, the local Betsimisaraka people preferred to abandon
infested areas rather than clear land smothered by the shrub’s spiny and
intertwined stems (Binggeli, 2003c).

Forestry and erosion

A number of invasive tree species can provide timber products. However, the
timber and wood value of invasive trees varies widely. In Malawi the timber
of Pinus patula is worth only 5 per cent of the native Widdringtonia cupres-
soides, which it is displacing. Small tree species such as Psidium cattleianum
in Mauritius, P. guajava, a neotropical species invading much of the tropics,
and Prosopis juliflora supply valuable firewood, especially in regions that have
suffered from acute deforestation (CABI, 2005). Some shrubby species have an
impact on forestry operations, access to plantations and natural forests may be
seriously hindered by shrub species such as Lantana camara and Rubus spp.
Natural regeneration of native trees and young plantations can be suppressed
by Lantana camara and Chromolaena odorata. In some mountainous regions
of Tanzania and Mauritius the presence of L. camara and Rubus spp was once
viewed as a good erosion-preventing ground cover (e.g. Strahm, 1993).

Public health

Some introduced species are a cause for concern and threaten public lf_lealth.
As many invasive species are thorny and form extensive impenerrgbie 'thlckers,
their sharp spines often puncture people’s skin and increase the likelihood of
infections. The wind-blown fruit hairs of Opuntia monacantha caused lung
problems and conjunctivitis (Binggeli, 2003a). The fruits of a number of
species are edible, but in some cases they can create health issues and/or even
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Table 13.1 Examples of common names of invasive plants referring to their

weediness
Scentific name  Common name Meaning Region Source
Chromolaena Acheampong  Milttary head of state Ghana Timbilla and
odorata Braimah (1996}
Chromolaena Adiawuo Killer Ghana Timbilla and
odorata Braimah (1996)
Chromolaena Woafa me fuo  You have taken Ghana Timbilla and
edorata my farm Braimah (1996)
Chromolaena Wo amma | am taking over if Ghana Timbilla and
odorata me gye you are not coming Braimah (1996)
Chromolaena Bokassa Ruling president Central African  Loumeto (1998)
odorata Republic
Chromolaena L'envahisseur  The invader Cameroon Baxter (1995)
odorata
Chromolaena Oiabantou Toxic Congo Banil and Le Gall
odorata (1996)
Chromolaena Rawlings Species’ farceful West Africa Loumeto (1998)
odorata growth recalls
Rawlings’ repeated
seizures of power
Lantana camara  Curse of India  Indicates a pest East Africa Pratt and Gwynne
introduced from (1977)
India
Solanum Fiente de Grasshopper's Sierra Leone Porteres (1959)
verbascifolium sauterelle or excrement
Kondogbo
Rural populations

There appears to be a clear tendency for rural populations to favour the planting
of introduced trees. They are seen as faster growing and requiring less main-
tenance. Many species are also viewed as unpalatable by livestock and thus
more likely to survive. When Judd (2004) was trying to grow native species
in Gambia some incredulous farmers remarked “Why do you grow these? We
already have them!’ In much of rural Ethiopia there is no tradition of growing
trees from seeds and farmers will then readily buy seedlings of easily grown
exotics (Binggeli, pers. obs.). Farmers do not differentiate between native {md
introduced weeds, but rapidly identify and assess new weeds. In West Africa,
Imperata cylindrica and Chromolaena odorata are widespread invasive plants
of agricultural land and are ranked, respectively by 50 per cent and 39 per cent
of farmers, as the two most important weeds (Chikoye et al, 1999). Arou.md
Lake Victoria surveys identified a number of important effects of E. crassipes
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on lake-shore communities. The main social effects were difficulty in accessing
water points, increase in vector-borne diseases, and migration of communities.
Reduced fish catches, increase in transportation costs, and difficulties in water
extraction were perceived as the main negative economic consequences of the
weed (Mailu, 2001).

Campaigns to educate the public have been initiated for some time. After
World War Il a poster with the bold caption: “Wanted for stealing the land! Kill
Lantana on sight’ was circulated in southern Africa. In 2009 posters entitled
“Warning! Dangerous weed invasion — Uproot and destroy it on spot!’ could
be seen here and there in Uganda. They also warned the population against the
deleterious properties of Parthenium hysterophorus. These belated campaigns
are initiated when the introduced species is beyond the point of eradication
and probably have no impact on the course of the invasion.

City-dwellers

Little can be gleaned about city-dwellers’ perception of invasives from the
literature. One exception is the importance of Psidium cattleianum to people
on Mauritius. The species is ubiquitous in the green parts of the island and,
when it bears fruit, it provides Mauritians an opportunity to visit the coun-
tryside and gather ample delicious fruit. Not only does it provide a sought-
after food, it also turns into a major family occasion that often results in
massive traffic jams.

Media

A decade before biological invasions became a global issue the Maesopsis eminii
invasion of the Est Usambaras made the front page of the Tanzanian Daily
News. Two articles provided a good popular account of the issues relating to the
tree invasion of an important biodiversity site (Mwalubandu, 1989a, b). When
Prosopis juliflora became a widespread weed at the turn of the millennium it
made headlines in newspapers and radio programmes in much of Africa and
Europe. Some of these headlines are more sensational than factual (Table 13.2),
though no different from an article entitled ‘Chromolaena odorata: The benevo-
lent dictator?” written by and for biologists (Norgrove et al, 2008).

The scientific community

[nterest in invasive species stems back to the mid 19th century (de Candolle,
1855), yet most scientists neglected this topic until the 1980s. In the 1950s,
‘ecologists worked mainly in natural systems, often avoiding human-modified
systems and alien organisms as if these were “noise” (Richardson, 2000) and
many phytosociologists have maintained this tradition much longer. Until
quite rgcently invasive plants have received grearer attention in Anglo-Saxon
countries than elsewhere. This emphasis reflected differing scientific traditions
relatmgl to the perception of vegetation as well as scientific method. Scientists’
perceptions of introduced species and of the impacts of invasives have varied
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Table 13.2 Selected media headlines depicting the spread of invasive plants

in Africa
Prosopis juliflora
Kenya's imported dream tree becomes a nightmare.  Mail and Guardian, 16 April 2006
Devil of a problem: the tree that's eating Africa. The Independent, Landon, 2006
Saviour shrub turns killer. Kenya Times Magazine, 2006
Au Kenya, I'arbre miracle est devenu fléau, La Libre Belgique, 19 April 2005
Killer weed hits Kenyan herders. BBC News, 7 August 2006
Goats: heroes of drought-stricken Africa. The Times, 18 February, 2006
Residents file fresh suit over "toxic weed'. The East African Standard (Nairobi),

24 August 2006

Namibia: alien trees pose invader problem:. The Namijbian, 27 July 2006
Chromolaena odorata
Acheampong weed is killing Ghana. Accra Mail, 14 October 2002

widely and appear to be strongly affected by their area of biological specializa-
tion and background.

In conservation circles invasive species are widely viewed as deleterious
additions to ecosystems. However, in countries such as Ethiopia, where biodi-
versity is highly threatened by wood harvesting and deforestation, the spread
of invasive harvestable woody species could be viewed as an potential answer
to prevent species extinction (Ensermu, pers. comm., 2001). In Madagascar
invasive plants were only viewed as a problem if they were deemed to be
harmful to human activities and especially if they were economically detri-
mental (Perrier de la Bathie, 1928). Carriére et al (2008) found that 37 per cent
of people involved in nature conservation in Madagascar had no opinion on
the subject of bio-invasions or thought they were not a problem. On the other
hand managers of conservation areas considered invasive species a major issue
but were unable to take action as the official policy of National Parks is to
allow nature to take its course. NGOs were considering what to do about the
problem, but thought it not to be significant because they consider invasions
to occur only in disturbed areas, hence outside protected areas. _

The eradication of Opuntia monacantha from southern Madagascar in
the early 20th century caused a major controversy and has been the focus t_af
renewed interest in recent years, Three reviews of the subject have resulted in
differing conclusions probably reflecting the researchers’ respective backgrounds
and training (see Middleton, 1999; Kaufmann, 2001; Binggeli, 2003a).

Much of nature conservation focuses on taxonomic groups that are
attractive to the public, such as most bird and many mammal species. In order
to enhance the prospects of rare species, habitats are r_namged i °‘_'d°£ b
build up their populations. In some cases invasive species are recogruzed as
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involved in findin_g solutions to the problems that they have created and in
preventing future invasions from new species,’

Traditionally, attributes such as ease of propagation and fast growth rates
have been favoured in agroforestry species selection. However, any detaiiga
species specific descriptions of desirable traits are unusual. A recent. well
described example was Acacia colei identified as the most promising s;)ccies
among a number of Australian taxa introduced to Niger, Harwood et al (1999)
identified the most significant traits of A. coles as:

* prolific seeding;
e early fruiting (from age of two years onwards);
* foliage that is unarttractive to livestock.

They also noted that:

The species grew well on disturbed sites.

It was self-fertile.

Genetic changes could lead to high-yielding individuals.
To reduce costs direct seeding would be an advantage.

They were aware of the invasive issue and swiftly dealt with the risk of inva-
siveness by stating that:

Many of the useful plants in the region ‘were also exoric at one time.
Australian acacias do not sucker, seldom regenerate naturally from seed
under Sahelian conditions, and have shown no ability to spread as weeds
in the 20 years following their introduction to the Niger.

The view that A. colei will not become troublesome because it has shown
no sign of spread after 20 years since its introduction is misguided. Most
introduced woody plant species that have become invasive exhibit a time lag
between their introduction and subsequent spread, typically in the tropics of
between 40 and 70 years (Binggeli, 2001b). The duration of these time lags
is determined by:

* biotic factors (e.g. change in grazing regime or dominant herbivore species,
introduction of pollinator); ‘

* abiotic factors (e.g. unusual and large disturbance events such as hurricane,
flood, logging).

Another important factor is the issue of secondary introductions. When a
species is first introduced to a region in a habitat inappropriate for natural
regeneration (e.g. botanic gardens, trial plots) and is subsequently moved
intentionally or accidentally to a habitat favourable to the species spread, it
may become invasive (Binggeli, 2001b). In fact, the positive traits 1dcn_t.lf|ed
by Harwood et al (1999) are indicative of a high invasive potential and are
























