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An inventory of wetland vegetation across the country generated a list of the most common invasive alien 
plants across South Africa. Many of the plants on that list do not correspond with the priorities in the 
programmes for alien control across the country, as they are not listed on a government produced list 
that guides the priorities for alien control. We explore the reasons for this situation. We argue that because 
wetlands are such important parts of the landscape, invasive aliens in wetlands are of special concern, 
and there should be more alignment between alien control programmes and wetland rehabilitation 
programmes. This alignment starts by considering the full number of species that form a threat to wetland 
habitats, but also considers which pesticides to use, erosion and recolonisation in wetlands, planting 
indigenous vegetation after aliens have been removed, and strategising by working from upstream to 
downstream. Existing alien control programmes for specific grasses (some relatively new to the country 
and in the phase of early detection) and floating aquatic plants may guide how to tackle the invasions of 
grasses and forbs that have been established in South African wetlands for an extended period of time.

Significance:
•	 Wetlands have a distinct set of alien invasive plants that affect their ecology and functioning and many of 

these plants are not listed as priorities in alien control programmes.

•	 Many restoration projects have an element of removing invasive plants and revegetating. Wetland 
restoration and alien control need to be integrated to preserve water resources.

Introduction
Two of the biggest conservation challenges that South Africa faces are the control of invasive alien plants and 
the prevention of the loss of wetland resources against land degradation. The government invests heavily in 
programmes that address these challenges while employing large numbers of low-skilled workers in public works 
programmes.1,2 These programmes profess to pursue the same goals, which are the protection of biodiversity and 
enhancement of ecosystem services, which, in the context of a semi-arid country, revolve for a large part around 
protecting the condition of water resources. It is therefore surprising to find that there is little alignment between the 
programmes that aim to restore wetland habitats and those that remove invasive alien plants from them as most of 
the species that are targeted for alien control do not correspond with the invasive species that are commonly found 
in wetlands. Therefore, many of the invasive species that particularly affect wetland ecosystems are considered to 
have a low priority in alien control programmes. 

Many invasive plant species are known to thrive in habitats that are regularly disturbed, such as riverbanks, which 
are naturally subject to regular flooding and removal of vegetation, and rivers also aid in the dispersal of seeds.3 
Rivers and their immediate environments are often among the worst invaded parts of a landscape,4 and many of the 
efforts in alien control have focused on these areas. Therefore, there is an awareness of the connection between 
drainage networks and alien invasion, but this has not yet translated into systematic on-site control of invasive 
aliens in wetlands, when we recognise wetlands as distinct habitats within the drainage network, that are different 
from riverbanks. Invasive aliens growing along riverbanks are known to use excessive amounts of water and this 
is one of the reasons for their systematic removal from important catchments. They have their own dynamics; and 
guidelines for managing invasive alien plants in these areas are well developed.5,6

Wetlands in this study are defined as any terrestrial area where water is present at or close to the surface area for at 
least part of the year, the depth of which is never higher than 6 m.7 This definition includes seepages, rivers, shallow 
lakes and saline pans, which are all areas that are inundated for extended periods of time and this inundation 
represents the main stress on vegetation. However, riverbanks are high-energy disturbance-prone environments 
that often do not get inundated for prolonged times and therefore not all riparian corridors can be regarded as 
wetlands. Wetlands are limited in extent but have a disproportionate role in many landscape-level ecosystem 
processes, often being referred to as the ‘kidneys of the landscape’ with reference to their role in biogeochemical 
cycles.8 Invasions in these parts of the landscape should therefore be regarded as having high consequences for 
the landscape as a whole, even though the invaded areas may be limited in size due to the restrictions imposed by 
the size of the wetland. There are specific groups of plants that thrive in wetland environments that are defined as 
such, and these are not necessarily the same species as those that thrive on riverbanks.

When biological invasions take place in wetland environments, it should be a priority to understand what impact 
they have on wetland functioning and on the broader water cycle in the surrounding landscape. Wetlands are 
positioned in such a way in the landscape that it is nearly certain that invasions in them will have high social 
and ecological consequences9, and this has implications for strategic planning around invasions in wetlands1. 
Species that are capable of surviving and establishing in a wetland environment need to have a certain number of 
morphological and physiological adaptations, but many of the traits required for this survival are also traits that 
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benefit the invasiveness of organisms (clonal growth, large numbers of 
light seeds, high rate of resource capture10) and it is therefore expected 
that there will be a subset of the invasive species in South Africa that is 
particularly successful in invading wetland habitats. It also means that 
combating alien invasives in these habitats must not affect indigenous 
species with similar properties.

In this paper, we provide an overview of the problem of alien invasive 
species and how in particular they affect wetland ecosystems, with 
regard to species composition and ecological restoration. We focus on 
which species are mostly problematic in wetland habitats, speculate on 
why they may have been neglected in alien eradication programmes, and 
discuss some general problems that we have to face when dealing with 
invasion in wetland habitats.

Species that invade wetland habitats
Within the group of plants that have invaded South Africa so far, a limited 
number of species have created such problems that they have been 
prioritised for clearing and targeted for alien control.11 Which species are 
included on the list of invasive species targeted to this effect, represents 
a critical decision within every integrated plan for control of invasives.12,13 
Legislation around alien control in South Africa’s natural ecosystems is 
provided by the National Environmental Management: Biodiversity Act 
No. 10 of 2004 (NEMBA). The invasive species that are targeted for 
alien control programmes are listed in the NEMBA legislation, whereby 
the species are categorised in different classes, with different strategies 
to prevent their further spread and their eventual eradication.14 If wetland 
species are well represented on this NEMBA list, we would expect the 
majority of the most common alien invaders in wetlands to feature 
prominently on this list, as widespread occurrence of an alien invader is 
a suitable indicator for the level of threat that they pose.

The National Wetlands Vegetation Database provided the data on which 
this assessment of invasion of wetland habitats by invasive aliens is 
based.15 Firstly, the most common invasive species in wetlands are 
listed and ranked in Table 1. Here it can be clearly seen that many of the 
most common species in this database are not listed in the NEMBA list 
of species. When all alien plant species (whether invasive or not) found 
in the wetlands of South Africa are cross-referenced with the NEMBA 
list for prioritisation for alien control, it appears that only a fraction of the 
invasive alien species in wetlands are listed as priorities for eradication 
and that this fraction is independent of their frequency of occurrence 
(Table 2).This can be tested with a chi-square test and it appears that 
the likelihood of a species to be found in wetlands and the likelihood 
for a species to be listed on NEMBA are independent of each other and 
therefore that the most important wetland invasive alien species are 
underrepresented when it comes to priorities in alien control. 

Discussion
Species that are regularly found invading in wetland habitats have 
been largely overlooked in strategic planning around invasive plants. 
Exploring the reasons why such species are not targeted in alien control 
programmes and the difficulties that are faced when clearing wetlands of 
invasive species, may lead to an improvement in the overall management 
of invasive aliens and valuable water resources in the country.

The reasons why wetland invasive aliens do not feature very highly 
on the NEMBA list may partially be linked to properties of the plants 
themselves, but also to properties of the invaded habitats, the wetlands. 
The criteria that are used to list which invasive alien species are prioritised 
in national legislation are given by Nel et al.16 and Moshobane et al.17 It is 
worth looking more closely at the specific aspects of wetland plants that 
may create hurdles for the implementation of alien control in wetlands. 
Prioritisation in alien control considers the feasibility of success and 
these aspects may prevent action on alien control in wetlands as the risk 
of a poor return on investments is considered too high. Nevertheless, 
it is worth explaining the possible reasons explicitly, before looking at 
potential solutions of how to deal with the frequent occurrence of alien 
invasion in wetland habitats. 

(1) Focus on ecosystem transformers creates a bias 
against herbaceous plants
Alien invaders that are known as ‘transformers’ change the landscape 
and the potential for humans to benefit from certain ecosystem 
services.18-20 Because larger species have a proportionally larger impact 
on ecosystem processes,21 it may seem to make sense to particularly 
focus on invasive species that produce high biomass such as trees and 
shrubs. Indeed, woody trees and shrubs often receive special attention 
in invasive biology22 and many of the more aggressive invasive alien 
plants are known to have a woody habit.23,24 These species also have an 
impact on local hydrology because of their deep taproots. 

Many of the problematic plants in wetlands are herbaceous plants 
that can produce significant biomass although this is less obvious 
than with trees and shrubs, as they expand horizontally via rhizomes. 
Wetlands are naturally often dominated by clonal plants, especially those 
propagating by means of fragmentation (many aquatic plants) and those 
propagating by means of rhizomes.25 This is probably because sexual 
reproduction requires germination, which is particularly problematic in 
anoxic environments. This means that alien invaders that have such 
means of propagation can be successful as invaders in wetlands. 
Whether they are alien or indigenous, clonally propagating species 
may often lead to monodominance.26 In this case, grasses, especially, 
have been recognised as an important category of potentially invasive 
species27 and species listed for eradication should be more inclusive of 
them28. Grasses of the genus Paspalum L. may have been overlooked 
because of their generally low stature and low biomass but represent 
true problems for wetland ecosystems.29

(2) Focus on invaders of recent wave of globalisation 
creates a bias against species from older waves 
of invasion
When invasive alien species are targeted for eradication, it is done 
generally because there is a fear that they will still expand and grow in 
extent, forming a threat to existing pristine ecosystems. Therefore, they 
tend to be species that have been brought in by the most recent wave of 
globalisation, in the last 50 or 100 years. However, human trade and traffic 
on an intercontinental scale has already been taking place for more than 
500 years.30 Species that have been introduced in earlier periods within 
Europe or the Middle East are generally known as archaeophytes.31,32 But 
also, in other parts of the world, many species have been present long 
enough to have established and it is quite possible that some species 
are ignored as alien invaders simply because the landscape is already 
saturated with them.33 They have occupied all their potential niches, and 
have stable populations that are no longer growing.

For many herbaceous wetland species in South Africa, the majority 
of local conservation practitioners are not aware of the fact that these 
species are alien, or their status is regarded as ambiguous (EJJS 
personal observation). It can be very difficult to establish whether a 
species has been part of a ‘natural’ jump dispersal event, or whether 
human traffic facilitated the process.34 These introduced species may 
already have been present before extensive records of native biodiversity 
became established. But even in the long term, they may still pose 
problems as they change genetically and become better adapted to their 
new environment.35 In South Africa, some widespread wetland species 
in this category that are locally dominant are Carex acutiformis Ehrh. and 
Juncus inflexus L. It is not known which indigenous plant communities 
they have replaced, as these are clonal dominants that cover the entire 
surface in their area of occurrence.

(3) Focus on transformed landscapes creates a bias 
against species that are capable to invade natural 
habitats slowly
Most invader species are being noticed because they tend to become 
dominant in certain areas over a very short period and become dominant 
in their local landscapes. These tend to be the landscapes that are 
close to urban centres, from where most invasions are starting.36 But 
it is also possible that species start to spread geographically without 
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Table 1:	 Alien species prominent in wetland habitats ranked according to their frequency in the National Wetlands Vegetation Database15

Rank Species Fraction of wetland plots Legal category
Growth form / functional 

type
Wetness zone

1 Paspalum dilatatum Poir. 9.43%   Tufted graminoid S,T

2 Verbena bonariensis L. 4.94% 1b Perennial forb T

3 Conyza albida Spreng. 2.93%   Annual T

4 Juncus effusus L. 2.93%   Tufted graminoid P,S

5 Cirsium vulgare (Savi) Ten. 2.91% 1b Rosette S,T

6 Persicaria lapathifolia (L.) Gray 2.84%   Annual S,T

7 Paspalum distichum L. 2.83%   Mat graminoid P,S

8 Paspalum urvillei Steud. 2.83%   Tufted graminoid S,T

9 Oenothera rosea L’Hér. ex Aiton 2.62%   Perennial forb T

10 Verbena brasiliensis Vell. 2.24% 1b Perennial forb T

11 Conyza bonariensis (L.) Cronquist 2.13%   Annual T

12 Hypochaeris radicata L. 2.11%   Rosette T

13 Tagetes minuta L. 2.05%   Annual T

14 Veronica anagallis-aquatica L. 1.94%   Annual P,S

15 Juncus inflexus L. 1.87%   Tufted graminoid S

16 Carex acutiformis Ehrh. 1.77%   Mat graminoid P

17 Alternanthera sessilis (L.) DC. 1.73%   Perennial forb P

18 Cyperus esculentus L. 1.70%   Tufted graminoid S,T

19 Bidens pilosa L. 1.49%   Annual T

20 Xanthium strumarium L. 1.44% 1b Annual T

21 Lolium perenne L. 1.40%   Mat graminoid T

22 Schkuhria pinnata (Lam.) Cabrera 1.39%   Annual T

23 Senecio inaequidens DC. 1.25%   Perennial forb T

24 Spergularia media (L.) C. Presl. 1.21%   Annual S,T

25 Paspalum vaginatum Sw. 1.09%   Mat graminoid S

26 Ageratum houstonianum Mill. 1.09% 1b Annual S,T

27 Ciclospermum leptophyllum (Pers.) Eichler 1.07%   Annual T

28 Chenopodium album L. 1.06%   Annual S,T

29 Amaranthus hybridus L. s. hybridus 0.80%   Annual T

30 Alternanthera nodiflora R.Br. 0.75%   Annual P,S

31 Pennisetum clandestinum Chiov. 0.71% 1b Mat graminoid S,T

32 Gamochaeta pennsylvanica (Willd.) Cabrera 0.69%   Annual T

33 Acacia mearnsii De Willd. 0.68% 2 Shrub T

34 Acacia saligna (Labill.) H.L. Wendl. 0.66% 1b Shrub T

35 Physalis viscosa L. 0.61%   Perennial forb T

36 Bidens bipinnata L. 0.59%   Annual T

37 Medicago laciniata (L.) Mill. 0.57%   Annual T

38 Conyza canadensis (L.) Cronquist 0.57%   Annual T

T, temporary wet; S, seasonally wet; P, permanently wet
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attaining high-density local populations.37 Compared to heavily disturbed 
landscapes, few alien plants can invade natural habitats, but many 
landscapes are subject to small-scale disturbances that can create local 
niches for invasive aliens, for example by means of subtle fire or grazing 
regime changes.38 If the plant does not attain high densities and affect 
local ecosystem functioning in immediately obvious ways, it is likely to 
go unnoticed and ignored in eradication plans. Therefore, if a species is 
capable of invading natural or semi-natural ecosystems with minimum 
disturbance, it might mean that it is quietly spreading and might have 
delayed effects that may become evident only after environmental 
change takes place. 

This scenario may be a problem in wetland species as these species 
always have the potential to start spreading clonally within their habitat 
as time proceeds. Even when populations do not easily disperse towards 
other wetlands, they may still form extensive populations within a 
single wetland. This leads to some species having very extensive but 
mainly local populations. Some invasive alien grasses that appear in 
large wilderness areas, such as the Drakensberg in South Africa, may 
appear in this category; an example is the grass Deschampsia cespitosa 
(L.) P.Beauv.39 Even so, these species may impact such a wetland to 
such an extent that its functioning within the catchment as a whole is 
compromised and eventually seeds or clonal fragments can spread 
further downstream.

Unique problems associated with working in 
wetland habitats
An additional reason that many wetlands are neglected in terms of alien 
eradication programmes is to be found in the difficulties in working in 
wetland environments. Wetlands that are inward-draining, in particular, 
form sinks in the landscape (sinks for sediments, nutrients, propagules 
and eventually also for herbicides and other pollutants that may be used 
in combating aliens). This property of wetlands not only makes them very 
vulnerable to invasion, but also means that combating aliens in a wetland 
is a delicate matter that has the potential to lead to high concentrations 
of toxicants in the wetland and eventually to ecosystem collapse. It may 
be that manual control and the active planting of indigenous vegetation 
is the only remedy that helps in keeping wetlands free of invasive aliens. 

We focus here on four aspects of control of alien invasions that we think 
play an important role for alien control in wetlands and that should be 
taken into consideration when aligning wetland conservation with control 
of invasive aliens.

(1) The choice of herbicides
The first issue that needs to be considered in combating aliens in 
wetlands is the use of herbicides. The challenge with the control of 
alien plants in wetlands with herbicides is due to the vulnerability or 
susceptibility of these aquatic environments. Around the world, the use 
of herbicides is highly regulated, and in South Africa specifically, the use 
of herbicides for control of weeds and invasive plants must be consistent 
with provisions in NEMBA and the Fertilizer, Farm Feeds, Agricultural 
Remedies and Stock Remedies Act (Act No. 36 of 1947). The latter 
dictates that anyone using herbicides needs to have a valid Pest Control 
Operators Licence. Additionally, the pesticides that are used must be 
registered for use in aquatic environments by the Australian Pesticides & 
Veterinary Medicines Authority. All intended clearing activities should be 
outlined in the control plans which should be drawn up according to the 
guidelines required in Section 76 of NEMBA.40

Herbicides can be safely used in wetlands to protect the ecosystem from 
their negative effects, but only if they are applied correctly.41 There are 
a number of characteristics that need to be considered when herbicides 
are applied in wetlands. For example, herbicides should have a low 
volatility at all temperatures in order to reduce the potential for spray 
drift.42 They also should have a low water solubility, in order to reduce 
the potential for leaching to places of groundwater recharge or surface 
runoff.41,43,44 Furthermore, the herbicides should have a low eco-toxicity 
and a low half-life, so that they cannot accumulate in the wetland, as 
many wetlands are inward-draining and would be ecological sinks.

Currently in South Africa there are no registered herbicides for use to 
control Paspalum dilatatum in terrestrial wetlands. However, some 
of the recommended herbicides for the control of this species are 
thiencarbazone-methyl, foramsulfuron, halosulfuron-methyl, fluazifop 
and monosodium methanearsonate combined with foramsulfurom.45-47 
The study by Henry et al.45 has shown nearly 90% control of Paspalum 
dilatatum by multiple applications of monosodium methanearsonate 
with foramsulfuron during the summer season.

(2) Replanting indigenous vegetation after alien control
Many wetlands occur in key points in the landscape, and within South 
Africa, they are often very susceptible to erosion. Gully erosion is very 
common in wetlands and the removal of vegetation should therefore be 
accompanied by replanting of indigenous vegetation. The indigenous 
plants chosen for this purpose play an important role in the functioning of 
the restored ecosystem, in terms of holding the soil together, preventing 
erosion and preventing the establishment of new invasive alien plants. 
For this reason, it is important to select species that are viable and 
competitive in the environment in which they are planted, and that are 
suited to the hydrology and the substrate of the site in question. An in-
field experiment in Wakkerstroom (Mpumalanga, South Africa) showed 
that an indigenous species such as Cyperus fastigiatus Rottb. can be 
suitable for preventing erosion cutbacks to proceed, even though the 
often-used species Vetiveria zizanoides L. is more effective in retaining 
soils in place when planted densely.48 This last species is not indigenous 
but it has also been shown to be not invasive and is very effective in 
holding soils together on steep slopes.49 However, in the long term, 
rhizomatous species that are local may be more effective in preventing 
both erosion and re-colonisation by invasive alien species. For this 
reason, it is important to have a good idea of reference conditions in 
the area and to choose species from the indigenous species pool that 
have suitable properties for this intended purpose (which are mostly 
rhizomatous species).

(3) Working downstream to prevent the spread of 
propagules
Many wetlands are part of a drainage system and alien invasions 
would spread through the wetland from the upper to the lower sections. 
Therefore, removal of invasive aliens should start in the upper parts of 
any river catchment working downstream to prevent new infestations.50 
Before the removal of alien invaders is attempted in a wetland, and 
resources are spent on that particular wetland, an assessment needs to 
be made on the state of the catchment upstream of that wetland.

Table 2:	 Different categories of alien species in terms of their frequency 
of occurrence and the number of species that are NEMBA 
listed. The frequency of species found that are also listed on 
NEMBA does not differ significantly between rare and common 
species (χ2 = 2.67, d.f.= 4, p=0.18), which means that the 
NEMBA list does not effectively capture the most frequent 
species in wetlands. 

 
No. of species not 
listed on NEMBA

No. of species 
listed on NEMBA

Total number 
of species

Very rare (less than 
0.18% of plots) 126 64 190

Rare (0.18–0.32% 
of plots) 15 5 20

Infrequent (0.32–
0.52% of plots) 17 5 22

Occasional (0.52–
1.5% of plots) 15 5 20

Frequent (1.5–10% 
of plots) 14 4 18

Total 187 83 270
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Table 3:	 A list of emerging invasive grasses in wetlands that may become more widespread in the near future

Grass species Habitat invaded Challenges Management References

Glyceria maxima 
(Hartm.) Holmb.

Wetlands, so far only recorded in 
Boston-Bulwer-Underberg area in 
KwaZulu-Natal

Spreads rapidly through thick 
rhizomes, clogging waterways, and 
possibly has toxic effects on livestock

Listed under NEMBA Category 1b. Control 
through fire or chemicals 

Fish et al.39, 
Visser et al.27, 
Mugwedi51

Phalaris aquatica L. and 
P. arundinacea L.

Wetlands in cooler regions at high 
altitudes

Stands are shade-tolerant and 
competitive, even under drought 
conditions

When detected early, it can be removed 
physically. Herbicides that have been used 
are amitrole-T (3-amino-1,2,4-triazole 
ammonium thiocyanate), glyphosate 
(N-[phosphonomethyl]glycine) and 
dalapon (2,2-dichloro propionic acid). 
Recommended in conjunction with 
prescribed burning. Not yet listed under 
NEMBA and no risk analysis available.

Visser et al.27, 
Lyons52

Coix lacryma-jobi L. Coastal areas of KwaZulu-Natal, 
especially in wetlands associated 
with streams

Utilised culturally as a food crop and 
ornamentally in beads and necklaces. 
Forms dense populations that can 
block streams. 

Not yet listed under NEMBA and no risk 
analysis available

Fish et al.39

Cortaderia selloana 
(Schult. & Schult.f.) 
Asch. & Graebn.

Widespread in South Africa in 
seasonally wet habitats

Originally established to control soil 
erosion and as an ornamental

Listed under NEMBA Category 1b. 
Seedlings and small plants can be removed 
by pulling and digging.

Fish et al.39

Alopecurus 
arundinaceus Poir.

Stable population exists in 
Wakkerstroom wetland in 
Mpumalanga 

Possibly overlooked where it has 
found since the 1960s (according to 
misidentified herbarium specimen in 
John Bews herbarium)

Not yet listed under NEMBA and no risk 
analysis available

Fish et al.39

Table 4:	 Most important invasive floating aquatic plants

Species Habitat invaded Challenges Management References

Azolla filiculoides Lam. Sometimes rivers, mostly on dams, 
throughout South Africa

Fast clonal reproduction on the water 
surface

Listed as Category 1 on NEMBA list. It can 
be subjected to biological control with the 
weevil Stenopelmus rufinasus, Gyllenhal.

Cook53

Salvinia molesta D.S. 
Mitchell

Dams and pools in warm regions, 
mostly in eutrophic conditions

Fast clonal reproduction on the water 
surface. No sexual reproduction in 
South Africa. 

Listed as Category 1 on NEMBA list. 
Biological control by means of the weevil 
Cyrtobagous singularis Hustache.

Cook53, 
Motitsoe et 
al.54

Pistia stratiotes L. Dams and pools in warm regions of 
the country. Originally from tropical 
Africa. May be tolerant of slightly 
brackish water.

Berries produced that may be 
dispersed by birds

Listed as Category 1 on NEMBA list Cook53, 
Coetzee et 
al.55

Pontederia crassipes 
Mart.

Dams and rivers in warm regions 
of the country. Juvenile stage 
submerged. 

It can occur in heavily polluted water 
where it can remove heavy metals 
and purify the water.

Listed as Category 1 on NEMBA list. 
Biological control is feasible with weevils of 
the genus Neochetina.

Opande et 
al.56, 
Jafari57, 
Martinez 
Jimenez 
and Gomez 
Balandra58

(4) Restoring hydrology of the wetland

The main focus of wetland restoration is the adjustment of hydrology of 
a wetland system so that flooding regime and hydroperiod are restored 
to the natural situation. In some cases, this aim intersects with the 
presence of invasive alien species in the wetland, for example when 
those alien species absorb excessive amounts of water or when invasion 
has followed a drying period of the wetland. Manipulating the hydrology 
of wetlands through rewetting, dispersion of flow or plugging erosion 
gullies should make the wetland more suitable for indigenous vegetation. 
However, the removal of the invasive aliens should help accelerate the 
natural recruitment process.

Specific problems arising from some groups of 
invasive alien species
Lastly, we focus on two categories of invaders in wetlands and their 
removal: alien grasses and alien floating aquatics. Both groups are 
underrepresented in the National Wetlands Vegetation Database – the 
grasses because they are mostly recent invasions that are not yet 
very widely spread across the country, and the floating aquatic plants 
because they mostly invade farm dams and other artificial waterbodies 
that are underrepresented in the National Wetlands Vegetation Database. 
However, the practice of combating these alien species may inform 
ways in which other invasive species in wetlands, that have often not 
been considered, may be targeted as well.
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Alien grasses
With alien grasses, it is very important to set up an early detection 
programme, as several grasses have been recorded in recent years that 
appear to cause problems on other continents. It has become clear that 
many grasses may remain undetected in wetlands just because many 
environmental practitioners are not familiar with them.27 A number of 
recent finds of wetland invasive alien grasses in South Africa are listed 
in Table 3.

Alien floating aquatics
A second group of water plants that are often targeted for eradication are 
floating aquatic plants. There are four species that create problems in 
southern Africa. It is well established that floating aquatic plants create 
drastic changes to the underwater environment as they affect the light 
regime in the water column. The advantage of floating aquatic plants 
is that it is relatively easy to remove them mechanically, and, for most 
of them, there are biological control agents available in the form of 
weevils that graze on them. Submerged aquatic plants are much less of 
a problem in South Africa and most often only on a local scale, some 
examples being Egeria densa Planchon and Myriophyllum aquaticum 
(Velloso) Verdcourt. The four most troublesome floating aquatics are 
listed in Table 4.

Especially in the case of floating aquatic species, the removal of the 
aliens often triggers the recovery of the natural ecosystem. Consequently, 
the removal of invasive aliens should be regarded as an integral part 
of the restoration of natural ecosystems. This brings us back to the 
programmes for wetland restoration. Many of the wetland restoration 
works that have been carried out involve digging and may result in clear 
open areas that are subject to natural recruitment. If it is difficult and 
expensive to clear alien invasions in wetlands after they take place and 
it is difficult to control which plants enter a site, it may be a good idea to 
pre-empt alien invasion in wetlands by planting indigenous vegetation as 
a part of the restoration measures taken. Many of the species that enter a 
wetland after restoration are annuals and ruderal species, but eventually 
later-successional species may become more perennial aliens that are 
very difficult to remove.

In conclusion, alien invasion in wetland habitats is of particular 
concern and should be addressed as a distinct problem in ecosystem 
management. This has a bearing on both alien control programmes 
and wetland restoration programmes and if synergy between such 
programmes takes place, they will benefit the mandate of both. As 
South Africa faces an uncertain future with a water crisis looming, the 
alignment of these programmes is crucial if we want to obtain the goal 
of recovering the ecological functioning of wetlands, which are critical 
ecosystems that form an integral part of our ecological infrastructure.
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