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Penny Park Wetland, KwaZulu-Natal: Located near Kokstad, this wetland was restored after successful rehabilitation.

Plettenberg Bay, Eastern Cape: A successful biocontrol insect-release removed water lettuce (Pistia stratiotes) from this dam.

Craddock, Eastern Cape: Red water fern (Azolla filiculoides) successfully controlled by insect biocontrol agents.
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Do the NEMBA regulations affect you?
Invasive species are controlled by the National Environmental Management Biodiversity Act (NEMBA) (Act 10 of 
2004) – Alien and Invasive Species (AIS) regulations, which were gazetted on 1 August 2014 and became law on 

1 October 2014.  What is in the regulations?  Are you affected? 

Invasive species are controlled by the National 
Environmental Management: Biodiversity Act, 2004 
(Act no. 10 of 2004) - Alien and Invasive Species (AIS) 
Regulations which became law on 1 October  2014. 
The AIS Regulations list 4 different categories of 
invasive species that must be managed, controlled or 
eradicated from areas where they may cause harm to the 
environment, or that are  prohibited to be brought into 
South Africa.

* National List of Invasive Species which need to be  
        controlled inside South Africa: Plants (383),  
        mammals (41), birds (24), reptiles (35),            
        amphibians (7), fresh-water fish (15),  
        terrestrial invertebrates (23), fresh-water  
        invertebrates (8), marine invertebrates (16) and  
        microbial species (7). Total: 559 species

Invasive species are divided into four categories:
* Category 1a:  Invasive species which must be           
        combatted and eradicated. Any form of trade or  
        planting is strictly prohibited.
* Category 1b:  Invasive species which must be            
        controlled and wherever possible, removed  
        and destroyed. Any form or trade or planting is  
        strictly prohibited.
* Category 2:  Invasive species, or species deemed  
        to be potentially invasive, in which a permit  
        is required to carry out a restricted activity.            
        Category 2 species include commercially  
        important species such as pine, wattle and gum  
        trees. 
* Category 3:  Invasive species which may remain 
        in prescribed areas or provinces. Further  
        planting, propagation or trade, is however    
        prohibited. 

SPECIES: 559 invaders in 4 categories

Permits are required to carry out certain restricted activities with 118 
Category 2 listed plants and animals. 
* Download permit applications from: 
               - www.environment.gov.za – Search AIS Permit Application Form 
               -  www.invasives.org.za – Search Permit Application Form
* Cost of Permits to be paid in connection with the lodging and      
                  consideration of applications for permits:  (Cost applies per species) 
               * Import into the Republic - R200. * All restricted activities - R100.  
               * Renewal of permit - R50. * Appeals - R50.
* Deliver permit applications using the following channels:
         - By Hand Delivery: The Issuing Authority, Biosecurity Services,  
                Environmental Programmes, Department of                             
                Environmental Affairs, 1st Floor, 14 Loop Street, Cape Town, 8000. 
         - By Post: The Issuing Authority, Biosecurity Services, Environmental                      
                Programmes, Department of Environmental Affairs,   
                Private Bag X4390, Cape Town, 8000.
         - By Fax:  086 604 4080 
         - By Email:  AISpermits@environment.gov.za  

PERMITS: Needed for 118 Category 2 invasive species

PROPERTY: Declaration of Invasive Species 

A property that contains invasive species is a liability to 
the buyer. 

The NEMBA regulations state that the seller of any 
immovable property must, prior to the relevant sale 
agreement, notify the purchaser of the property in 
writing of the presence of listed invasive species on that 
property. 

A copy of the Declaration of Invasive Species forms need 
to be lodged with The Compliancy Officer, Biosecurity 
Services, Department of Environmental Affairs (see 
details below). 

* Download a Declaration of Invasive Species form  
       from www.environment.gov.za or  
       www.invasives.org.za
* Consult accredited invasive species practitioners,  
       landscapers and garden centres. For contact lists,  
       go to:  www.invasives.org.za or www.sagic.co.za  or    
       www.sali.co.za or www.sana.co.za or 
       www.wessa.org.za
* Deliver your Declaration of Invasive Species            
       forms, prior to property transfer, using the  
       following channels:
            - By Hand Delivery to: The Compliancy Officer,  
                   Biosecurity Services, Environmental    
                   Programmes, Department of                         
                   Environmental Affairs, 1st Floor, 14 Loop   
                   Street, Cape Town, 8000.
            - By Post: The Compliancy Officer, Biosecurity  
                   Services, Environmental Programmes,                        
                   Department of Environmental Affairs,                        
                   Private Bag X4390, Cape Town, 8000.
            - By Fax:  086 604 4080.
            - By Email:  AIScompliance@environment.gov.za

Yellow flag iris (Iris pseudacorus) 

Castor-oil plant (Ricinus communis) 

Cat 1a

Cat 2
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South Africa’s wetlands and water catchments are susceptible 
to invasion by many species of alien invasive plants. Water 

usage aside, invasive plants contribute towards erosion, 
increase the fuel load leading to hotter fires and alter ecosystem 
functioning by changing soil chemistry.

Predictions from climate change experts suggest that even 
more trying conditions can be expected as world temperatures 
rise on account of global warming. In South Africa, climate 
change is also expected to affect annual rainfall distribution 
patterns which will result in extended dry periods interspersed 
with excessively wet periods. These altered climate patterns may 
be even more conducive to the spread of certain invasive alien 
plants.

With the threat of invasive alien plants on available potable 
water, Rand Water has formed various partnerships with 
stakeholders and government departments to manage and 
control the spread of invasive alien plants.

The likelihood of water demand outstripping supply to the Rand 
Water footprint between 2013 and 2020 is well documented. 
The available supply of water in the Vaal river system  will 
only increase when the new Lesotho Highlands Water Project 
is completed around 2020. Even so, invasive alien plants will 
continue to present a problem in the water catchments and 
continued efforts to control their spread will be necessary. 

Understanding the Impact of Invasive Plants on Water outlines 
and highlights the problems, as well as the solutions, to control 
and manage invasive plants. We hope that this guide will provide 
insightful information on the identification, impacts, management 
and control of invasive species and be of benefit to gardeners, 
landscapers, city planners, city managers, golf course managers, 
water utilities, industrial parks and residential housing estates. 
Leslie Hoy, Rand Water
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28 Success stories

Cover: South Africa is a water stressed country with periods of prolonged drought. Water catchments 
are under threat from invasive alien plants. Photographed is a typical river system under invasion from 
black wattle (Acacia mearnsii) in the Uniondale area, southern Cape. 

Black wattle is considered to be the most prolific invasive alien plant along rivers and catchments and 
consumes an estimated 576 million cubic metres of water annually.
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Innovative poverty relief programmes  
save water and create jobs
The Working for Water programme is a flagship initiative where  
environmental management has successfully created employment for  
the most marginalised sectors of society.

The Working for Water (WfW) 
programme was launched in 

1995 in response to the realisation 
of the gravity of the threat that 
invasive alien plants pose to water 
resources. A group of scientists 
and natural resource managers 
presented the idea to the late Kader 
Asmal, who was at the time Minister 
of Water Affairs and Forestry. 

Professor Asmal was instrumental 
in getting the government support 
needed for this programme and it 
was officially launched in September 
1995 at a cost of R25 million. At the 
time Rand Water also formed an 
integral part of removing invasive 
plants in their catchment areas.

Some of the core functions of the 
programme are to clear mountain 
catchments and other riparian 
zones of invasive alien plants and 
to restore natural fire regimes, 
the productive potential of the 
land, biodiversity and hydrological 
functioning, while at the same time 
creating employment opportunities 
for marginalised people and 
communities.

What makes the WfW programme 
unique and somewhat unusual is 
that it was initiated and primarily 
funded as a poverty relief public 
works programme. In 2008, the 
WfW programme had an annual 
budget of more than R400 million, 
effectively making it the “largest 
single natural resource-based 
poverty relief and public works 
expenditure in the country.”

The WfW programme has also 
diversified into several related 
projects, including the Working for 
Wetlands programme which deals 
with biodiversity and hydrological 
services, and the Working on Fire 

funding. When initiated in 1995, 
the programme had a total budget 
of R27 million. By 2005, the budget 
had grown to over R400 million, 
demonstrating the commitment 
from government to generating 
employment through initiatives such 
as WfW. In the 2014/2015 budget 
speech, Finance Minister Pravin 
Gordhan announced that a budget 
of R3 billion had been set aside for 
the Environmental Programmes, of 
which the WfW programme forms 
part.

Job creation
The WfW programme successfully 
combines ecological concerns 
and social development benefits 
by addressing unemployment, 
empowerment and skills training.  
In many developing countries,  
short-term economic growth 
and social delivery often takes 
precedence over environmental 

programme, which promotes the 
responsible and safe use of fire as an 
environmental management  
tool. The WfW programme now 
forms part of the Expanded Public 
Works Programme.

“I’m not being overly dramatic when I say that a failure to contain invasions by alien species will have a 
catastrophic impact on life and livelihoods, with all of the unwanted ecological, economic, social and political 
consequences.” The late Professor Kader Asmal, in Invaded: The biological invasion of South Africa by Leonie 

Joubert.

Around 30 000 work opportunities have been created through the Working for Water projects 
since 1995.

“The WfW programme 
successfully 

combines ecological 
concerns and social 

development benefits 
by addressing 

unemployment.”
Funding the WfW programme
The majority of funding for the WfW 
programme comes from government 
funding via the tax-based revenue 
system and to a lesser extent from 
various funding mechanisms through 
water tariffs and private sector 
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Hermanus Municipality
The township of Hermanus in the Western Cape derives its water from 
the De Bos Dam and has experienced severe water shortages at various 
times, where demand had outstripped supply. The WfW project cleared 
around 3 387 hectares of alien invasive plants around the catchment 
zones of De Bos Dam at a calculated expense of R4,9 million, while 
generating 91 person years of employment. It is estimated that this 
clearing operation has prevented water losses of between 1,1 and 
1,6 million cubic metres annually.

The Working for Water programme has assisted numerous water 
resource managers and water users, such as regional municipalities, to 
increase water productivity and flow, particularly in regions where water 
shortages and drought are commonplace. These are just two examples of 
how the WfW initiative has improved water supply and quality:

conservation and resource 
management. 

The WfW programme has gained 
international recognition and 
praise for the unique way in which 
it combines the need for social 
enhancement and job creation with 
that of managed ecosystems and 
water conservation. In the case of 
WfW, this is done primarily through 
the clearing of invasive alien plants 
in water catchment areas and 
sensitive ecosystems. 

The goals of the programme 
are to create opportunities for 
the most marginalised sectors of 
society, including the ‘poorest of 
the poor’, women, the disabled and 
the youth. There are currently over 
300 projects around the country 
employing over 30 000 people.

Working for Water facts:
• Clearing invasive plants along 

rivers typically results in stream 
flow increase of 800 to 12 000ℓ/
ha/day in the winter rainfall 
region and up to 34 000ℓ/ha/
day in the summer rainfall region, 
regardless of location and species.

• Between 1995 and 2011, 
WfW teams have cleared over 
2,1 million hectares of alien plant 
invasion. This clearing has yielded 
an estimated release of 48 million 
to 56 million cubic metres of 
additional water for alternative 
uses annually.

• Scientists have estimated that 
71%  of grazing in South Africa 
could be lost to invasive alien 
plants if they were allowed to 
occupy all of the areas suitable 
to their growth. This is an 
unthinkable risk in terms of food 
security and jobs lost. It also 
threatens biological diversity.

• Of the estimated 9 000 alien 
plant species introduced to our 
country, 379 are legally classified 
as invasive under the NEMBA AIS 
regulations. It is estimated that 
these plants cover about 20% of 
the country’s surface area and the 
problem is growing exponentially. 

“The Working for Water programme is the most effective and efficient poverty relief instrument 
of Government.” Working for Water report, 2000.

Success stories

The Trans Caledon Tunnel Authority and Berg River Dam
The recent construction of the Berg River Dam in the Western Cape will 
supply water to the district’s farmers as well as the City of Cape Town. 
WfW undertook to clear invasive plants in the catchment and cleared 
over 13 200 hectares. Based on calculations, the annual long-term 
stream flow gains are between 1,8 and 2,6 million cubic metres. Without 
intervention, it is estimated that water losses would have 
increased to between 4,3 and 6,2 million cubic metres per annum.

The Berg River Dam is one of the latest projects to provide water to the district’s farmers 
as well as the City of Cape Town. Catchments in mountainous regions are prone to 
invasion by alien plants such as Australian wattle.
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“In South Africa, water is a resource more precious than platinum, gold or diamonds – use it wisely.”  
Leslie Hoy, Rand Water

Two decades of success
Rand Water has been at the forefront of Water Wise research, education and 
advocacy for the past twenty years.

Rand Water, the main supplier 
of potable water to Gauteng, 

Mpumalanga and neighbouring 
regions, has been promoting Water 
Wise concepts for almost 20 years.  

Following international trends, 
Rand Water has become increasingly 
interested in quantifying the amount 
of potable water used in landscapes 
of all types, ranging from privately 
owned gardens, to landscaped 
residential estates, hotel and 
commercial property surrounds and 
the more than 500 golf courses in 
the country. 

Interest in water efficient 
landscapes began in the 1970s. 
Research done in the semi-arid 
south-western states of the 
USA indicated that irrigation of 
landscapes in this dry region 
accounted for about 50% of total 
domestic water-use.  

Subsequent research in Gauteng 
during the early 1990s revealed that 
40% of all potable water available 
was used in domestic homes. Of 
this percentage, 60% was estimated 
to be used on gardens. With the 
worldwide awareness of water as a 

The Water Wise Demonstration Garden at the Walter Sisulu National Botanical Gardens 
includes, terracing, water harvesting techniques, hydro-zoning, indigenous low water usage 
plants and a variety of mulching techniques.

precious resource, the importance 
of designing low water usage 
landscapes is now critical.   

Green partnerships
During the drought of 1994/5, Rand 
Water joined forces with the green 
industries to initiate a campaign to 
highlight the importance of applying 
Water Wise principles in gardens, 
landscapes and recreational 
facilities. 

To this end, the Water Wise 
campaign embarked on an 
extensive information campaign 
to communicate to the general 
public and gardeners in particular.  
The campaign was developed by 

stakeholders participating in ground-
breaking Rand Water Horticultural 
Forums that continue to this day. 

In addition, partnerships with 
a core group of specialist garden 
centres were established to create 
Water Wise Garden Centres and all 
plant retailers in the Rand Water 
footprint have been supplied with 
pamphlets, posters and training 
information to assist in promoting 
Water Wise principles to the public. 
Against this backdrop, a high level 
Water Wise media campaign 
appeared in magazines and 
newspapers.

Over the years, Water Wise 
brochures released to the public 

“Research in 
Gauteng during 
the early 1990s 
revealed that 

40% of all 
potable water 
available was 

used in domestic 
homes”
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“Uncontrolled, invasive alien plants could eventually use as much as 20% of South Africa’s 
annual run-off.” Working for Water

Visit http://www.randwater.co.za 
and click on the Water Wise logo.

Find out more

have informed two generations 
on issues such as climate change, 
waterholic invasive plants, the 
importance of mulch, water-
conserving irrigation practices & 
harvesting rain water among others. 

Booklets on ‘How to create a Water 
Wise Garden’, ‘Water Wise Way of 
Life’ and ‘Water Wise Gardening for 
Health’ continue to be available at 
www.waterwise.co.za 

Identifying plants according to their 
water needs has been the focus of 
Rand Water’s media campaign over 
the last five years. 

Accordingly, plants are divided into 
three groups:  
• ‘one drop’ low water usage plants, 
• ‘two drop’ medium water usage   
    plants 
•  ‘three drop’ high water       
    usage plants. 

Whilst a public campaign to 
promote the Three Drop concept 
continues to this day, a major 
research project has been initiated 
with wholesale plant growers to 
quantify the amount of water used 
in a landscape planted up with 
specific combinations of ‘one, two 
and three drop’ plants.

Water conservation education over 
the last few years has expanded to 
include hotels / leisure industry, 
sporting facilities inclusive of golf 
courses, business, communities, 
prisons and school vegetable garden 
projects. 

Continuous in-house awareness, 
retrofitting and education initiatives 
are also undertaken by the 
organization.

The aim of all these initiatives 
being that adults in every sector 
of society are educated and 
empowered with water conservation 
knowledge that ensure a  reduction 
in inefficient water use and reduced 
wastage of water.

A Water Wise award was given to the 
mini designer grassland garden Dancing 
with Nature at the 2014 Garden World 
Spring Festival Show. It features grasses 
and perennials that thrive in the Highveld 
summer rainfall area and need minimum 
water during the dry winters.

Demonstration gardens
To enable the public to see 
the application of Water Wise 
techniques in a garden, in 1998 
a highly attractive Water Wise 
garden was created at Delta Park in 
Johannesburg. Visitors can discover 
the effectiveness of mulching, 
zoning, low water usage plants and 
drip irrigation. 

In 2011, when more was known 
about the water requirements of 
various plants, another Water Wise 
Demonstration Garden comprising 
indigenous plants was created 
at the Walter Sisulu National 
Botanical Garden in Roodepoort, 
Gauteng. Much of the planting is 
in shaded areas and on a slope, 
which are problematic for Water 
Wise gardeners. Visitors can gain 
inspiration for creating beautiful 
outdoor space in spite of site 
difficulties.  Another Water Wise 
garden was established in 2014 
at the Pretoria National Botanical 
Garden to further emphasize 
practical water wise principles.

Water Wise awards
Water Wise trophies were launched 
to recognise outstanding Water 
Wise landscape design. The South 
African Landscapers’ Institute’s 
Water Wise Trophy is an annual 
award to professional landscapers 
nationally. Rand Water also awards 
trophies to the best Water Wise 
mini-landscape gardens at two 
annual Garden Design Shows hosted 
by top Gauteng garden centres. In 
2014 an award for the most Water 
Wise golf course was also launched 
and will be announced annually.

Commercial landscaping 
In 2010, increasingly concerned 

about future water shortages, Rand 
Water launched a 52 page magazine 

for golf course managers that 
examined every aspect of how to 
conserve water on golf courses and 
golf course estate developments. 

Entitled, Rand Water’s Water 
Wise Guide to Golf Courses, the 
publication was a world ‘first’, as 
no other bulk water utility had ever 
produced such a guide. 

In 2011, Rand Water’s Water Wise 
Guide to Landscaping, also a 52 
page magazine, was produced for 
property developers, hotels and the 
landscapers who install plantings 
at these and other commercial 
properties. 

These publications have assisted 
managers and designers in creating 
Water Wise landscapes.
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The price of water
Water resources are a precious commodity. The rarer the commodity  
and the higher the demand, the higher the price will become.

Without water, nothing can 
survive. The availability 

of water ensures economic and 
agricultural development, which 
in turn leads to job creation and 
further economic development 
and empowerment. It is therefore 
essential that this precious 
commodity be protected and 
conserved. In order to develop 
management strategies for the 
sustainable use of our water 
resources, it’s important to 
know what the cost and financial 
implications to our economy are. 

Invasive alien plants are perceived 
by scientists to be the biggest threat 
to the country’s biological diversity 
and water security. These invasive 
plants can drastically alter ecological 
functioning, intensify the effect 
of fire, contribute to soil erosion, 
divert water from more productive 
uses, dry up wetlands and impede 
industries such as agriculture, 
fisheries, transport, recreation, 
transport and water supply. It has 
been calculated that damage caused 
by invasive alien plants runs into 
billions of rands each year.

Employment creation
Since its inception in 1995, the 
Working for Water programme has 
provided employment and training 
for more than 25 000 people a year. 
Of those employed, 54% have been 
women and the majority of people 
employed by the WfW programme 
come from poor and marginalised 
sectors of the community. Training 
and skills development gives people 

The WfW programme has 
cleared more than two million 
hectares of invasive plants since 
its inception.

the chance to create their own 
employment opportunities as well 
as setting up their own businesses, 
such as manufacturing furniture 
from cleared invasive plants, for 
example, eucalyptus and poplar.

The real cost to our economy
Scientists and researchers working 
on invasive alien plants have worked 
out that water lost to these plants 
runs into billions of rands. In one 
study, scientists Drs Willem de Lange 

and Brian van Wilgen suggested 
that “water lost to invasive alien 
plants every year was worth R6,5 
billion.” They also noted that 
historic interventions, including 
the clearing programmes of the 
Forestry Departments in the 1970s 
and 1980s, biological control, and 
WfW, have saved the economy an 
estimated R41,7 billion a year by 
protecting ecosystem services. 

In an article in Engineering News, 
Dr Christo Marais of the WfW 

Did you know?

“The major mountain catchments of South Africa comprise only 10% of the land surface area, yet yield over 50% 
of its water.” Hosking and Du Preez, 1999, South African Journal of Science.

South Africa is a water scarce country and numerous dams have been constructed to capture 
run-off and divert this water to agriculture, industry and urban townships.

Water management is a prime concern for government and scientists have estimated that 
water lost to invasive plants each year equates to a net worth of R6,5 billion – more than the 
construction value of most dams.
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• Working for Water creates 
employment for around 
30 000 people annually.

• The programme has cleared 
more than 2,1 million hectares 
of invasive alien plants (IAPs).

• Additional programmes 
have developed from the 
WfW programme, such as 
Working for Land, Working for 
Forests and Wildlife Economy, 
Working on Fire and Working 
for Wetlands.

• Without intervention by 
the WfW programme, it 
is estimated that invasive 
alien plants are costing our 
economy R41,7 billion a year 
in lost ecosystem services.

• In addition to job creation, 
the WfW programme 
enhances water quality and 
rehabilitates natural habitats 
and ecosystems which in 
turn have a positive effect 
on biodiversity. In fact, many 
species of animals are directly 
threatened due to invasive 
alien plant infestations which 
have altered their habitat and 
dried up water sources. 

• The WfW programme has also 
trained thousands of people 
and given them skills which 
have greatly enhanced their 
chances of securing future 
contracts. 

• If WfW had not invested in 
the removal of IAPs, scientists 
estimate that South Africa 
would have lost R48,2 billion a 
year in ecosystem services.

Facts
resource management programme, 
pointed out that since 1995, the 
budget of R25 million had grown 
to R1,4 billion for WfW and 
R540 million for Working on Fire in 
the 2014/2015 financial year.

Long-term project
Invasive alien plants are well 
established in South Africa and 
continue to encroach on land in 
different parts of the country. To 
date, the WfW programme has 
cleared around 2,1 million hectares 
and the department estimates that a 
further 19 million hectares still need 
to be cleared in the next few years. 
In addition to clearing operations, 
ongoing control to prevent further 
invasions will be needed. Because 
of the threat these plants pose to 
water security, the WfW programme 
will undoubtedly continue to create 
much needed employment well into 
the future. 

A report published by the 
Development Bank of South Africa, 
Trade and Industrial Policy Strategies 
and Industrial Development 
Corporation entitled, Green Jobs: An 
estimate of the direct employment 
potential of a greening South African 
economy suggests that, “there 

is potential to create as many as 
230 000 job opportunities in natural 
resource management. This includes 
secondary industries such as biofuel 
production and manufacturing from 
harvested biomass.”

“It is likely that water users will incur greater costs if regular clearing is not undertaken.” Binns, 
Illgner & Nel, 2001, Land Degradation & Development.

Working for Water has cleared more than  
2,1 million hectares of invasive plants since 
the inception of the programme.

The removal of invasive alien plants from sensitive catchments and wetlands has enhanced 
the water quality, which in turn has revived biodiversity in these aquatic ecosystems.
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Water resources and future demand
The demand for water is quickly overtaking the supply with serious  
implications for South Africa.

South Africa is classified as a 
chronically water stressed 

country, with between 500 and 
1  000 cubic metres of water 
available per person per year. 
Rainfall is notoriously unpredictable 
in various regions, with regular 
prolonged drought and sporadic 
flooding. Studies have also shown 
that water shortages contribute to 
poverty, disease and famine. Most of 
South Africa is classified as semi-arid 
– 70% of the land receives less than 
600mm of rain per annum and 20% 
receives a meagre 250mm. 

Mountains form very important 
catchment areas but only make 
up 10% of the land surface area. 
Mountains are responsible for over 
50% of the country’s water yield, yet 
are among the most invaded regions 
when it comes to alien plants. The 
combined annual run-off from South 
African rivers is estimated to be 
around 53 500 million cubic metres, 
but only 33 000 million cubic metres 

additional water through inter-basin 
transfer schemes from the few 
remaining surplus areas. 

One of the latest water transfer 
schemes is the Lesotho Highlands 
Water Project. This World 
Bank-sponsored project will transfer 
water from Katse Dam in Lesotho 
to satisfy demand in the urban 
sprawl of Gauteng. This project 
comes at a high price, which will 
eventually filter down to consumers. 
Johannesburg will only see the real 
benefit of the project by 2020 and 
even then, climate change may still 
have a detrimental impact on this 
supply should insufficient rain fall 
in Lesotho. This project also comes 
at a high cost to South Africa, as we 
will now need to purchase this water 
from our neighbouring country, 
although it is good for Lesotho’s 
economy, which stands to gain an 
additional 6% or US$40 million per 
annum from the arrangement. 

Future demand for precious water
The correct management and 
conservation of catchment areas 
and the associated run-off of water 
is increasingly taking priority over 
traditional storage and transferral 
systems. An increasing human 
population is contributing to 
increased water demand for industry 
and agriculture. Climate change 
and global warming are expected to 
further exacerbate the situation. 
In a report published in 2001, South 
Africa’s total annual national water 
demand in 1990 was calculated 
at just over 19 000 million cubic 
metres. This figure was anticipated 
to reach over 25 800 million 
cubic metres by 2010 and, with a 
population increase of around 1,7% 
per annum, these figures are likely 
to rise.

Increased urbanisation is also 
placing pressure on water resources, 

“Since 1995, Working for Water teams cleared over 2,1 million hectares of invasive plants, yielding an estimated 
release of up to 56 million cubic metres of additional water flow.” Working for Water report

The Vaal River is the most important source of water for industry and agriculture in the 
interior region of South Africa.

“Studies have also 
shown that water 

shortages contribute to 
poverty, disease  

and famine.”

can be exploited economically. 
In the past, as the population 

and industry has grown, engineers 
have designed a complex system of 
dams and water transfer systems to 
cater for increased demand. These 
types of construction are no longer 
financially viable and are becoming 
increasingly expensive to maintain. 

Often, water needs to be pumped 
or transferred from one inter-basin 
scheme to another, often at a high 
cost due to energy demand and 
infrastructure. Presently, research 
has shown that in South Africa, 12  
of the 19 water catchment areas 
are in deficit and need to receive 
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as more of this water needs to be 
diverted from rural areas to urban 
areas. The average growth rate in 
urban areas between 1996 and 2000 
was 3,2%, with some cities in the 
Eastern Cape reaching population 
growth levels of 6%. 

Ensuring future supply
All South Africans are responsible 
for looking after water resources 
and this includes everyone 
from agriculture and industry, 
landowners, forestry to everyone 
who utilises water and benefits from 
its use. 

South Africa has one of the lowest conversions of rainfall to run-off – 
estimated to be around 8,6 percent. This is considered to be among 
the world’s lowest. The combined annual run-off from South Africa’s 
rivers is estimated to average 53 500 million cubic metres. Of this, only 
33 000 million cubic metres (or 62%) can be exploited economically. 

Did you know?

“Clearing invasive plants along rivers typically results in stream flow increases of up to 34 000ℓ/
ha/day in the summer rainfall region.” 

Working for Water

As water reserves run dry, the 
cost of sourcing and purifying 
additional water becomes 
increasingly expensive and to the 
detriment of our economy. 

Draining of wetlands, afforestation, 
pollution, over-exploitation and 
the uncontrolled spread of alien 
vegetation severely impact on our 
water resources. 

It is essential that everyone plays 
a part to protect and conserve this 
precious resource. It’s important to 
remember that in many parts of the 
world, water is more precious than 
gold.

Fresh, clean water is a basic human right for 
all South Africans.

A section of the Vaal River near Orkney which was heavily infested with South American water 
hyacinth (Eichhornia crassipes). Water hyacinth continues to be a serious problem in many 
rivers and dams. 

As water becomes scarce, the cost of 
sourcing and purifying more water will 
become increasingly expensive.
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Impacts of invasives on water and soil
Studies indicate that invasive alien plants have a detrimental effect on  
water flow and quality, as well as modify the soil.

Numerous studies have been 
conducted in South Africa to 

measure the amount of water taken 
up by invasive alien plants. Many 
of these invasive plants flourish in 
our catchments, most notably the 
mountainous regions of the Western 
Cape as well as the Drakensberg and 
the escarpment of Mpumalanga 
and Limpopo. Grasslands are 
also acknowledged as important 
reservoirs for water.

Invasive alien plants have 
invaded an estimated 10 million 
hectares in South Africa, according 
to a report published in 2008. 
In a more recent publication in 
Engineering News, this figure was 
estimated at closer to 19 million 
hectares. Left uncontrolled, these 
plants will increase exponentially, to 
the detriment of our water supply.

How much water do we lose? 
In one of the studies undertaken 
to determine how much water is 
lost due to invasive alien plants, 
published in 2000, the estimated 
total incremental water use of 
invading alien plants was at about 
3 300 million cubic metres of 
water per year. Catchments in the 
Western Cape lost up to 31% of 
mean annual run-off. A more recent 
study published in 2007 estimated 
the current loss of usable water 
to alien invasive plants at a much 
higher figure of 695 million cubic 
metres, or the equivalent of 4% of 
the total registered water use. It is 
predicted that if left uncontrolled, 
this could increase to over 2,7 billion 
cubic metres or 16% of registered 
water use. These figures may seem 
somewhat low, but in a country 
acknowledged as a water scarce 
country that regularly experiences 
regional drought, these figures can 
have a devastating effect on our 
water supply.

In the 2000 study published by 
Le Maitre, Versveld and 
Chapman in Water SA, the loss 
of water to invasive plants was 
calculated as follows for some 
important catchments:
• 42,3% (Bushmans and 

Alexandria)
• 31,4% (Western Cape and 

Agulhas coast)
• 26,8% (Port Elizabeth coast, 

Swartkops and Coega)
• 19,5% (Gamtoos)
• 13,3% (Great Kei)
• 10% (Olifants)
• 8% (Limpopo)
• 4,2% (Vaal)
• 2% (Orange)

Did you know?

“Invasive alien plants alter vegetation structure, increase fuel loads and change fire behaviour.”  
Chamier, Schachtschneider, le Maitre, Ashton & van Wilgen, 2012.

“An estimated 
19 million hectares 

have been invaded by 
alien invasive plants  

in South Africa.”

Invasive alien trees and plants are believed to use up as much as 695 million cubic metres of 
water annually. Here, bluegums (Eucalyptus sp.) are removed from the banks of the Vaal Dam.

Effect on water quality and 
biodiversity
Invasive alien plants, once 
established and often with no 
natural enemies, often multiply 
exponentially to the detriment of 
the native plants. Invasive shrubs 
and trees often grow faster and 
taller than the surrounding natural 
vegetation, especially in fynbos 
and grassland. As a result, the 
indigenous vegetation is often 
swamped and dies out. This in turn 
has a detrimental effect on the 
animals which depend on these 
plants for food and shelter. In some 
circumstances, with indigenous 
plants and their inhabitants 
displaced, other invasive birds, 

mammals and insects move in and 
further displace indigenous species. 
Taller trees don’t allow many grasses 
and river bank plants to grow 
underneath due to shading out 
natural sunlight and depleting water. 
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As a result, bare soil is exposed and 
when there is a flash flood, valuable 
topsoil is lost and erosion becomes a 
serious problem. Often the invading 
tree has deeply anchored roots, 
so these sporadic floods have little 
impact on the invader, but wash 
everything else away. 

Habitat and shelter for insects, 
small mammals and frogs is 
destroyed, often leading to local 
extinctions, or in the case of range 
restricted species, placing them in 
danger of complete extinction.

South Africa has four critically endangered and eight endangered frogs. 
Of these, several are endangered due to invasive alien vegetation. The 
Table Mountain ghost frog (Heleophryne rosei) occurs only in a few 
streams on the eastern side of Table Mountain. Invasive plants have the 
ability to dry up these streams and cause siltation – conditions under 
which this ghost frog cannot breed.  
    Likewise, Hewitt’s ghost frog (Heleophryne hewitti) from the 
Elandsberg mountains in the Eastern Cape, which is found in a small area 
dominated by pine plantations. Irregular stream flow and siltation have 
made much of its former habitat unsuitable for this frog.

Frogs endangered by invasive plants

“Scientists have estimated that 71% of grazing land could be overrun by invasive alien plants.”

“Invasive alien 
plants often 

multiply 
exponentially, to 
the detriment of 

indigenous 
plants.”

Invasive alien plants have a negative effect on biodiversity and several rare and 
endangered frogs are threatened by these invasions.

Pine and wattle seeds dispersed by birds, wind and water have scattered invasive trees across remote mountainous regions in the Western 
Cape. Accessibility to clear these invasions may be hampered by difficult terrain.
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The effect of invasive plants on soil 
chemistry and nutrient cycles
Another impact invasive plants 
have is on nutrient recycling and 
chemical composition of soil. If 
left over extended periods, the 
soil composition can change 
so drastically that indigenous 
vegetation may no longer be able to 
re-establish once the invaders are 
cleared.

Because invasive alien plants often 
grow larger and more denser 
than indigenous vegetation, the 
accumulated leaf litter and bark 
which falls to the ground or into 
water bodies may alter the water 
chemistry and soil composition, 
as micro-organism breakdown 
may differ substantially to that of 
indigenous vegetation. 

A study conducted by Kalff, 
published in 2002, entitled 
‘Limnology: Inland Water Systems’, 
has shown that “increased biomass 
contributed by alien plants can 
increase the amount of metabolised 
nutrients, which escalates 
natural eutrophication processes. 
Eutrophication leads to gradual 
changes in the plant and animal 
populations, the development of 
potentially toxic algal blooms and 
therefore a slow decline in water 
and habitat quality.”

Studies on exotic acacia trees like 
Acacia cyclops, A. dealbata,  
A. longifolia, A. mearnsii, A. saligna 
and A. melanoxylon have been 
shown to impact on the release 
of nitrogen and other chemical 
elements, or change the structure of 
soil chemistry. With Acacia saligna, 
increased nitrogen was leached into 
groundwater. 

Eucalyptus trees such as 
Eucalyptus camaldulensis have 
soluble phenols in their leaf 
litter which can affect acidity and 
nitrification processes. The leaves 
also have waxy cuticles and tannins 
which can alter water chemistry. In a 
confined water body, the change in 
water chemistry could exterminate 

fish and other organisms in the 
water. 

Exotic Australian wattle trees, 
which are serious invaders in the 
Western Cape’s fynbos biome, are 
altering the soil composition to the 
detriment of indigenous fynbos 
plants. Mountain fynbos, which is 
world famous for its unique plant 
structure, is generally nutrient poor. 
This nutrient deficiency is one of 
the factors that contribute to the 
region’s unique flora. The exotic 
acacias are nitrogen-fixing plants 
which contribute to nitrogen input 
and soil fertility. Nitrogen fixation is 
a natural process by which nitrogen 
gas is converted to ammonia, which 
is a biologically important chemical. 

Another study conducted by 
Jovanovic and colleagues and 
published in the journal Water SA 
in 2009, focused on Acacia saligna 
stands in the Western Cape. They 
found that groundwater in invaded 
and recently cleared stands had 
elevated levels of up to 12mg/litre 
of nitrate and nitrite compared 
to groundwater in natural fynbos, 
which was measured at less 
than 3,3mg/litre. The nitrogen 
concentration in invaded areas 

“Eucalyptus have soluble phenols in their leaf litter which can affect acidity and nitrification processes.”

The impact of wattle on soil chemistry

There are no less than 15 invasive species of wattle from Australia. In 
many instances, wattle grows in thick, dense stands. Prior to biocontrol, 
wattle had no natural enemies and could quickly replace indigenous 
vegetation, becoming the dominant species. Most species are also 
evergreen and therefore shade out any smaller shrubs and grasses from 
growing underneath. 
    The increased biomass from fallen leaves and twigs alters soil 
chemistry. In wattles, high polyphenol content leads to a slower release 
of nitrogen. The altered soil chemistry also leaches into water systems 
which in turn affects micro-organism and invertebrate structure and 
populations. This in turn may have a detrimental impact on other 
species which feed or otherwise have a symbiotic relationship with these 
organisms. 

Another study conducted by 
Jovanovic and colleagues and 
published in the journal Water SA 
in 2009, focused on Acacia saligna 
stands in the Western Cape. They 
found that groundwater in invaded 
and recently cleared stands had 
elevated levels of up to 12mg/litre 
of nitrate and nitrite compared 
to groundwater in natural fynbos, 
which was measured at less 
than 3,3mg/litre. The nitrogen 
concentration in invaded areas was 
much higher than that specified 
for domestic use. The study also 
demonstrated that once Acacia 
saligna was removed and the 
nitrogen had time to filter out of 
the soil, nitrogen concentrations 
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returned to normal. The results 
show that the removal of the acacias 
was beneficial to water quality as 
well as water quantity.

“With 6,7% of annual run-off currently lost to invasive plants, this greed consumption is expected 
to double by 2015.” Invaded – The Biological Invasion of South Africa.

“Even in the dry season, 
the exotic tree will 

continue to absorb soil 
water which in turn will 
evaporate from the leaf 

surface.”

Tall trees such as eucalyptus have a high rate of evaporation and even in the dry season the 
trees will continue to absorb soil water which will evaporate from the surface of their leaves.

Water use by invasive plants
How exactly do invasive alien plants 
deplete water? When large stands of 
invasive plants take over a wetland, 
they are often taller and denser than 
the original indigenous vegetation. 

In fynbos and grasslands, this 
vegetation is often made up of  
small reeds, sedges, grasses and 
small shrubs. Grasses in particular 
have a small surface leaf ratio 
compared to many invasive trees 
and shrubs. Because of the small 
surface area in natural vegetation, 
evaporation from indigenous 
vegetation is much less than that of 
exotic trees and shrubs.

Another important factor
contributing to high rates of 
evaporation is the height of the 
plants. Plants which are low to 
the ground, such as grasses and 
fynbos, are less prone to the effect 
of wind, which in tall trees has a 
much greater effect on evaporation 
from the leaf surface. This follows 
a similar principle of taking a wet 
towel and laying it flat on the 
ground, which will take much longer 
to dry than if it was elevated off the 
ground where it will dry faster. 

Grasses and fynbos plants also 
have short root systems, whereas 
exotic invasive trees have deep root 
systems which can travel further and 
absorb much more water. So even in 
the dry season, the exotic tree will 
continue to absorb soil water which 

in turn will evaporate from the leaf 
surface. In many regions, indigenous 
natural vegetation and grasses lose 
their leaves during the dry season. 
Grasses dry up and often burn. 
Therefore, very little, if any, water 
is lost through leaf evaporation. 
On the other hand, exotic invasive 
vegetation such as shrubs and trees 
continue to absorb water and often 
retain their leaves during the dry 
season.

Scientists have used numerous 
scientific methods to calculate the 
rate of water lost through invasive 
alien plants. The biggest culprits are 
the Australian wattles and gums, as 
well as certain pine species which 
come from North America and 
Europe. Other serious waterholic 

invaders include syringa, bugweed, 
lantana, triffid weed and hakea. 
These plants are estimated to use 
up over 2,5 billion cubic metres 
of water annually. This equates to 
approximately 6,7% of South Africa’s 
annual run-off. Without adequate 
control, this figure is expected to 
double by 2015.
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South Africa’s 12 worst invader plants
A profile of the 12 worst water depleting invasive plants in South Africa.

“Annual water use by wattle trees was somewhat higher than the short fynbos.” Calder & Dye, 2001.

Black wattle comes from Australia and 
Tasmania. Originally planted for shelter and 
for use as timber for poles, wood chips and 
firewood, it has now invaded large parts of 
South Africa. 

Prevalent across the Western and Eastern Cape, this 
Australian acacia is highly invasive along watercourses, 
along roadsides and in forest gaps. It was previously 
planted for dune reclamation.

Black wattle (Acacia mearnsii) NEMBA Category 2 

Estimated annual water use: 576 million cubic metres

General: This wattle lacks thorns and is an evergreen 
tree which grows to 5-10m in height. The branchlets are 
shallowly ridged and all parts have fine hairs. 
Trunk and bark: The bark has a slightly rough texture 
and is brown to dark grey in colour. 
Leaves: The leaves are fine and feather-like and raised 
glands occur at and between the junction of the pinnate 
pairs.
Flowers: Appear in spring around August to September. 
The flowers are pale yellow to cream and often bloom in 
large globular flower heads.
Seeds: The dark brown seed pods are twisted and 
constricted between the seeds, like a string of beads.

Rooikrans (Acacia cyclops) NEMBA Category 1b 

Estimated annual water use: 487 million cubic metres

General: A rounded shrub or small tree which often branches from 
low down. 
Leaves: Elongated, lance-shaped, evergreen leaves.
Flowers: Bright yellow appearing in fluffy balls in late summer 
(October to February). 
Seeds: Small seeds in brown twisted pods. They also have a fleshy 
bright red seed stalk encircling them.
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“South Africa is a chronically water stressed country with between 500 cubic metres and 1000 
cubic metres of water available per person per year.” Ashton, 2002.

Similar to the black wattle 
and also from Australia and 
Tasmania, it has invaded 
grasslands of the Eastern 
Cape, KwaZulu-Natal, 
Mpumalanga and Gauteng, 
with a few patches in the 
Western Cape. This tree 
often grows in valleys and 
river catchments.

Pine is an important commercial plantation 
species, but some have become highly invasive 
in mountain catchments as the winged seeds 
produced in the pine cones can be scattered 
across remote and inaccessible places by wind. 
Patula pine (Pinus patula) is problematic in the 
eastern parts of South Africa, while Aleppo 
pine (Pinus halepensis) and cluster pine (Pinus 
pinaster) are problematic in the Western 
and Eastern Cape. Not all species of pine are 

invasive.

Silver wattle (Acacia dealbata) NEMBA Category 2 

Estimated annual water use: 248 million cubic metres

General: Similar in overall appearance to the 
black wattle, it is also an evergreen tree growing 
between 5-10m in height.
Leaves: The leaves are silvery-grey to light green, 
feather-like and finely hairy. A raised gland occurs 
at the junction of each pair of pinnate leaves, but 
no glands occur in-between.
Flowers: The flowers are pale to bright yellow 
appearing from July to August.
Seeds: The seed pods are grey to purple-brown 
and not as constricted as in the black wattle.

NEMBA Categories 1b, 2 or 3 depending on species

Estimated annual water use: 231 million cubic metres

Pine (Pinus spp.)

General: Pines are tall-growing, 
evergreen trees and often conical in 
shape.
Leaves: Green, needle-like leaves.
Flowers: No flowers, instead they 
have male and female cones.
Seeds: Small winged seeds produced 
in characteristic cones.
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“In the grassland catchment areas, seepage wetlands act as sponges that catch much of the summer rainfall.” 
Turpie, Marais & Blignaut, 2008.

Eucalyptus or gum trees are another 
important commercial species in 
forestry, but some have become 
highly invasive along sensitive 
watercourses and catchments. River 
red gum (Eucalyptus camaldulensis) 
is prevalent across the country, while 
sugar gum (Eucalyptus cladocalyx) and 
karri (Eucalyptus diversicolor) 
are prevalent in the Western 
and Eastern Cape. Gum trees 
are also highly inflammable.

Two very similar species are found 
in the water-scarce arid regions of 
the Northern Cape and western 

Free State: honey 
mesquite (Prosopis 
glandulosa var. 
torreyana) and velvet 
mesquite (Prosopis 
velutina). They invade 
any drainage lines and 
river banks.  
Used as fodder, a 
honey source and 
shade trees.

NEMBA Categories 1b, 2 or 3 depending on species

Estimated annual water use: 213 million cubic metres

Eucalyptus (Eucalyptus spp.)

General: Sometimes growing to 
large trees with thick canopies and 
evergreen.
Leaves: Lance-shaped, distinctive 
leaves often with a strong menthol 
scent when crushed.
Flowers: Small, creamy-white  
flowers which form in clusters.
Seeds: Brown, globular capsules.

NEMBA Category 1b, Category 3 in Northern Cape

Estimated annual water use: 191 million cubic metres

Mesquite (Prosopis spp.)

General: Often multi-stemmed small 
trees growing 2-4m in height.
Leaves: Dark green bipinnate leaves 
somewhat resembling African acacias.
Flowers: Yellow flowers in elongated 
axillary spikes.
Seeds: Slender woody pods.
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“The clearing of invasive alien plants from riparian areas between 1997 and 2006 increased 
stream flow by nearly 46 million cubic metres per annum.” Marais & Wannenburgh, 2007.

Prevalent in the Western 
Cape and previously used 
for dune reclamation, 
shelter, firewood and 
tanbark. Also 
provides 
fodder. It is 
invasive along 
watercourses. 

A common and widespread 
species across South Africa, 
which is becoming increasingly 
invasive. The ripe fruits are highly 
poisonous and cause many cases 
of human poisoning each year, 
especially in children.

NEMBA Category 1b

Estimated annual water use: 171 million cubic metres

Port Jackson willow (Acacia saligna)

General: Evergreen 
tree 3-7m high, 
often with dense 
branches which 
lack thorns.
Leaves: Narrow, 
lance-shaped leaves.
Flowers: Bright yellow in fluffy 
round balls appearing in spring 
(August to November).
Seeds: Brown pods with hardened, 
whitish margins.

NEMBA Category 1b , Category 3 in urban areas

Estimated annual water use: 164 million cubic metres

Syringa (Melia azedarach)

General: A deciduous tree 
reaching up to 23m high with 
large spreading branches. 
Leaves: Pinnate leaves, the 
individual leaflets being 
triangular and serrated. They 
turn yellow in autumn.
Flowers: Lilac or light purple 
in large showy displays, 
appearing from September to 
November.
Seeds: Round green berries 
which turn yellow-brown and 
wrinkled. 
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“In South Africa, the provision of water is highly dependent on the conservation of catchment areas, riparian 
zones and wetlands.” Turpie, Marais & Blignaut, 2008.

Very common across South Africa 
and highly invasive along streams, 
rivers, seepage zones and in 
plantations and forests. Bugweed 
was first planted as an ornamental 
shrub. However, many birds feed on 
the berries and scatter the seeds, 
causing large infestations.

Lantana is a shrub with bright and colourful attractive 
flowers which comes from Central and South 
America. It was a popular ornamental shrub often 
used in hedges, but is now one of South Africa’s 
worst invaders and often forms dense thickets along 
watercourses, leading to erosion, soil chemistry 
alteration and increased water absorption from 
streams and wetlands. Lantana occurs from the 
Western to Eastern Cape and throughout much of 
KwaZulu-Natal, Mpumalanga, Limpopo and Gauteng.

NEMBA Category 1b 

Estimated annual water use: 139 million cubic metres

Bugweed (Solanum mauritianum)

General: A weedy shrub which 
can grow as high as 4m or 
even higher. Leaves and stems 
covered in fine, felt-like hairs.
Leaves: Large broad leaves, 
grey-green in colour and white 
felt-like hairs beneath.
Flowers: Purple in clusters  
throughout the year.
Fruits: Globular berries which 
turn yellow, in compact  
terminal clusters.

NEMBA Category 1b 

Estimated annual water use: 97 million cubic metres

Lantana (Lantana camara)

General: Lantana is a scruffy-looking, leafy shrub which grows up to 2m 
or higher. The stem is fibrous in mature plants and often four-angled and 
usually covered with short, stiff hairs and recurved prickles. 
Leaves: The leaves are relatively large and distinctive and dark-green above 
and paler below. They are rough and hairy and have a strong smell when 
crushed. 
Flowers: The tiny flowers occur in clusters at the end of branches and come 
in various shades of pink, yellow, crimson, orange and white. The plant 
usually flowers from September to April, but sometimes throughout the 
year in some parts. 
Fruits: One-seeded fleshy drupes which turn purplish-black. 
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“The increased biomass that accompanies plant invasions also results in more intense fires that 
damage the indigenous vegetation and lead to excessive soil erosion.”  

Chamier, Scachtschneider, le Maitre, Ashton & Van Wilgen, 2012.

Triffid weed is widespread throughout the 
lowland regions of KwaZulu-Natal, Swaziland, 
Mpumalanga and Limpopo. It comes from South 
America and was recorded in the south-western 
Cape in 1858, but fortunately did not survive. It 
did, however, reappear in 1947 around Durban. 
It soon spread rapidly throughout KwaZulu-Natal 
and the Lowveld. It is an aggressive invader 
along river courses and wetlands. Triffid weed is 
highly inflammable.

Water hyacinth was imported as an ornamental plant 
for garden ponds, but soon escaped into dams and 
rivers and is now one of the worst aquatic invaders in 
Africa. Originally from South America, water hyacinth 
is a constant problem in many major dams and 
river courses throughout Gauteng, the Free State, 
Mpumalanga, KwaZulu-Natal and the Eastern and 
Western Cape. Serious invasions can destroy water 
quality and aquatic organisms. 

NEMBA Category 1b

Estimated annual water use: 68 million cubic metres

Triffid weed (Chromolaena odorata)

General: Triffid weed is a scrambling tall shrub which can 
reach over 4m in height and often forms dense thickets. It 
is slightly hairy. 
Stems: The stems have opposite, wide-spreading branches. 
Leaves: The leaves are light green to yellowish, oval to 
triangular in profile, with three veins running from the 
base. They have a strong turpentine smell when crushed.
Flowers: The flowers are white in colour and found on 
the outer branchlets. The flower heads are cylindrical and 
about 10mm long with untidy clumps of bracts.

NEMBA Category 1b

Estimated annual water use: Doubles the rate of water loss compared to open surface

Water hyacinth (Eichhornia crassipes)

General: A floating water plant which sometimes 
anchors in shallow water. A perennial plant, hyacinth 
can multiply rapidly in season, completely covering 
waterways. 
Leaves: Large, dark green and shiny, forming rosettes. 
They are erect with distinctive swollen petioles. 
Flowers: The flowers are pale violet or blue in colour 
and occur in 8-10 flowered spikes. Each flower 
measures about 50mm in diameter. These plants 
flower during summer from November to April.
Seeds: The seeds are small and occur in capsules.



20 Aquatic invaders

“Invasions by aquatic weeds have been linked to increases in water-borne, water-based and water-related 
diseases.”  Chamier, Scachtschneider, le Maitre, Ashton & Van Wilgen, 2012.

Aquatic invaders
South Africa’s wetlands are being invaded by a range of exotic water weeds.

While terrestrial invasive alien 
plants have a detrimental 

effect on water in terms of 
consumption, our wetlands are also 
being invaded by a wide range of 
invasive aquatic plants. These plants 
came into the country through the 
ornamental garden and aquarium 
trade where they are used to 
decorate and plant garden ponds, 
fish ponds and aquariums.

By far the greatest wetland invader 
is water hyacinth (Eichhornia 
crassipes). This South American 
weed is well established in South 
Africa’s dams and rivers. Water 
hyacinth flourishes during the 
warmer summer months and has 
an exceptionally fast growth rate. 
In some seasons, it can completely 
cover up large water bodies 
such as Hartbeespoort 
Dam and vast sections 
of the Vaal River. It also 
thrives in water polluted by 
fertilisers.

Water hyacinth was 
first reported on the Cape 
Flats in 1908, but over the 
last century has rapidly 
expanded its range across 
Southern Africa. It has 
a detrimental effect on 
water quality and nutrient 
cycles, blocks out sunlight 
to other indigenous aquatic 
plants, causes siltation and 
disrupts normal drainage, 
which can lead to severe 
flooding. It is also seriously 
depletes water reserves. 

Fortunately, scientists 
and water managers 
are winning the war 
on hyacinth through 
integrated management. 
Biological control is 
proving to be the best and 
most economical control 
method. Several biocontrol 
agents, which only feed on 
water hyacinth, have been  

released. These include weevils 
(Neochetina eichhorniae and 
Neochetina bruchi), as well as a 
moth (Niphograpta albiguttalis), 
which lays up to 300 eggs on the 
leaf surface. The larvae bore into the 
leaf petioles, causing the plant to 
sink and die. Water hyacinth can be 
removed manually, the cost of this is 
prohibitive. 

Herbicide control can also be 
effective, but due to the large 
infestations it is often expensive and 
may require the use of helicopters 
or fixed-winged aircraft to apply the 
chemicals. 
   Likewise, physical removal can 
be challenging due to the aquatic 
environment and the high water 
content of this weed.

Before

After

A helicopter is used to apply herbicide on a dense 
infestation of water hyacinth.

Invader. The distinctive lilac flowers of the 
water hyacinth (Eichhornia crassipes).

Before and after: a section of the Dusi River, 
KZN cleared of water hyacinth.
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“A dramatic reduction in the concentration of dissolved oxygen is observed together with slightly 
more acidic conditions where aquatic plant invasions occurred.”  

Chamier, Scachtschneider, le Maitre, Ashton & Van Wilgen, 2012.

Other wetland invaders
Almost as troublesome as water 
hyacinth, water lettuce (Pistia 
stratiotes) is another aquatic invader 
from South America. It has a similar 
negative impact to water hyacinth, 
but fortunately biocontrol agents are 
extremely effective in controlling the 
plants, no other control methods are 
required.

Salvinia (Salvinia molesta) also 
grows on the surface of water, 
blanketing large areas. Like 
the previous two plants, it was 
introduced as an ornamental pond 
plant from South America, but is 
highly invasive. Yet another South 
American invader is parrot’s feather 
(Myriophyllum aquaticum) which 
also forms dense mats across 
the water’s surface. Apart from 
ecological disruptions, these aquatic 
invaders are also detrimental to 
recreational activities like fishing 
and water sports. 

Three troublesome aquatic plants 
which grow beneath the water’s 
surface are dense water weed 
(Egeria densa), Canadian water 
weed (Elodea canadensis) and 
hydrilla (Hydrilla verticillata). 
All these plants look similar in 
appearance and they easily get 
caught up in the propellers of boats.

Parrot’s feather (Myriophyllum aquaticum).

Hydrilla (Hydrilla verticillata) caught up in the propeller of a motorboat at Pongolapoort Dam.

Water lettuce (Pistia stratiotes) is another serious invader which forms dense mats on the 
water’s surface.

Salvinia (Salvinia molesta) is invasive throughout much of Eastern and Southern Africa.
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“Between 1995 and 2011, Working for Water teams cleared over 2,1 million hectares of alien plant invasion.” 
Working for Water report.

Removal and control
Physical removal, herbicide application and biological control are  
three methods used to remove and control unwanted invasive alien plants.

Free of their natural enemies, 
many invasive alien plants (IAPs) 

can establish and grow quickly, 
especially in previously disturbed 
land or along roads and river banks. 
In their natural range, numerous 
insects and pathogens feed on the 
plants and keep the population in 
balance with the many other species 
with which they have co-evolved. 

Under suitable conditions, seeds 
from invasive alien plants can 
germinate in large numbers and 

to eradication and control. These 
include:
• Species involved: one or more 

than one invasive alien plant 
species.

• Size and extent of invasion.
• Maturity of the invasion: a newly 

emerging infestation of bugweed 
(Solanum mauritianum) will be 
much easier to control than a 
large plot of 40m-high river red 
gum (Eucalyptus camaldulensis).

• Physical features of the area: IAP 
removal on very steep ground or 
cliff faces will require specially 
trained teams with climbing gear 
to tackle the problem. 

• Accessibility: is the site easily 
accessible or in a remote valley 
with no inroad or pathway? Can 
trees or plants be removed from 
the site, or once felled, perhaps 
burnt to avoid further spread?   

Control methods
Once the above questions have been 
addressed, you can then decide 
on the best method for removal or 
control. These include:
• Physical or mechanical control: 

the direct removal of plants 
by hand or with appropriate 
machinery or tools such as a 
chainsaw.

• Chemical control: the use of an 
appropriate herbicide to kill the 
plant and/or to prevent regrowth.

• Biological control: involves 
the use of the plant’s natural 
enemies, including insects, mites, 
pathogens or fungi, which are 
known collectively as biological 
control agents. 

In some circumstances, all three of 
the above methods can be used as 
part of an integrated control and 
management plan, together with 
strategic habitat management and 
follow-up operations.

Physical removal
Many IAPs can be removed manually 
or with the help of simple tools. 
Methods of physically removing 
invasive species from new habitats 
include mechanical harvesting, 
hand-pulling plants, and cutting and 
destroying the plants. 
• Hand-pulling: This is best done 

with small emerging plants and 
herbaceous weeds and ideally 
when the soil is soft and moist. 
Some young plants can be 
difficult to identify as they may 
not yet produce flowers or fruits 
which aid in identification. The 
advantage is, however, that the 
plant can be destroyed before it 
has the chance to produce seeds. 

• Uprooting: Slightly larger 
herbaceous plants and small 
shrubs can be uprooted. This 
may entail the use of a leverage 
tool to dislodge the root system 
or a garden fork to loosen the 
surrounding soil.

• Slashing or hacking: Herbaceous 
plants or shrubs and small trees 
with a diameter less than 50mm 

quickly stunt the growth of other 
indigenous species. This is especially 
evident with fast-growing herbaceous 
or woody plants, such as triffid or 
paraffin weed (Chromolaena odorata) 
along the KwaZulu-Natal coast, or 
lantana (Lantana camara) in many 
parts of the country. 

Many species, once they have 
reached maturity, are capable of 
producing vast quantities of seed 
which can number in the thousands. 
These seeds are dispersed by wind or 
water and sometimes through animal 
dispersal after being ingested by 
birds or mammals. Fires too can lead 
to mass seed dispersal, especially in 
species such as hakea (Hakea spp.), 
which release thousands of winged 
seeds which can spread into remote 
regions through wind dispersal.

Each invasion will need to be 
assessed on an individual basis 
in order to decide the most cost-
effective and practical approach 

“Ring and strip-
barking interferes 

with the circulation 
of the tree and 

results in it slowly 
dying.”

Physical removal of invasive plants entails the 
use of shears, loppers, axes and chainsaws.
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“Using a people centred approach, Working for Water annually manages more than 300 projects 
across all nine provinces.”  

Working for Water

can be chopped or hacked down 
using loppers, an axe or metal 
slasher. This should be followed 
by herbicide application to 
prevent regrowth. 

• Felling: Large trees can be felled 
using a saw or chainsaw. Be very 
careful when felling large trees 
and make sure they won’t fall 
onto buildings or a car. 

• Ring-barking: This entails 
removing all the bark and 
cambium across a 30cm band 
around the stem and at a height 
of about 50cm above ground. 

• Strip-barking: This entails 
stripping off all the bark from 
waist level to just below the 
surface of the soil. 

 
Ring and strip-barking interferes 
with the circulation of the tree and 
results in it slowly dying. If you wish 
to speed up the process, fell the 
tree to a stump that is 30cm above 
ground level. 

Then loosen the bark on the stump 
by hitting it with a hammer and peel 
the bark downwards to ground level. 
Any re-growth that appears must be 
cut off cleanly at once and treated 
with herbacide.

A chainsaw being used to remove a dense stand of black wattle (Acacia mearnsii) growing 
near a Johannesburg suburb.

Removing challenging plants
How do you remove plants which keep resprouting? Known as 
regenerative plants, this group of resprouting invaders are designed by 
nature to survive ravaging veld fires. 

Resprouting IAPs have a variety of survival techniques. Eucalyptus 
(Eucalyptus spp.) have woody lignotubers capable of resprouting 
indefinitely. Many wattles and red sesbania (Sesbania punicea) have 
a section of bark situated at ground level – where the fire is coolest – 
which is more moist and spongier than normal bark. 

This section is well supplied with undeveloped buds and acts as a 
‘bud bank’. Due to the size of the rootstock, post-fire regeneration is 
extremely fast, with the plants able to regrow in as little as two years.

Physical removal
Removing the bud bank is easy to do on plants that are too big to 
pull by hand, but not so big as to require sawing down. The best tool 
to use is a pair of long-handled clippers or loppers. Keep the blades 
closed and push the clippers into the ground next to the main root. 
Use the clippers to widen a space large enough for the clippers to be 
opened. Then clip off the root 
below the bud bank. Loosen the 
soil around the bud bank and pull 
out the plant. If there are lateral 
roots on the end, you know you 
have removed the whole bud 
bank. Without the bud bank, the 
plant can’t resprout, while the 
use of this method ensures that 
there is minimal disturbance to 
the soil, and so less germination 
of alien seeds.

A worker using a popper to uproot a small 
tree.
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“It is estimated that between 35% and 50% of South Africa’s wetlands have been lost or degraded.”

Did you know?
All herbicides have to be registered 
and their use is controlled by law. 
Read the label very carefully and 
speak to your supplier or garden 
centre about the correct herbicide 
to use. It’s very important to follow 
the instructions carefully and wear 
the appropriate safety clothing 
when applying herbicides. 

Ring-barking a tree will result in the tree 
dying.

An application of herbicide to a recently 
felled tree.

Herbicide will ensure the tree does not 
resprout from shoots.

Ring-barking of a large gum tree  
(Eucalyptus spp.).

Chemical control
Chemical control involves the use 
of registered herbicides to kill the 
target weed. There are a number of 
effective herbicides on the market. 
Herbicides can be applied to prevent 
sprouting of cut stumps, or to kill 
seedlings after felling or burning.

There are basically five methods of 
applying herbicide:
• Foliar or leaf application: The 

herbicide is sprayed onto the 
leaves and stems and ideally 
suited to small herbaceous plants 
and small shrubs. It must be 
applied when there is sufficient 
foliage and not when the leaves 
are about to fall off. 

• Stem application: Basal stem 
application is where herbicide 
is applied to the basal stem of 
standing trees. A ring of cuts can 
also be made near the base and 
herbicide applied into these cuts. 
Another method is to drill several 
shallow holes into the stem 
around the circumference and 
inject herbicide into the holes.

• Stump application: Once the tree 
is felled, herbicide is applied to 
the outer ring of the freshly cut 

surface just inside the bark. On 
large vines or woody-stemmed 
plants you can use a panga and 
scrape the stems and then apply 
herbicide to the surface. 

Some general rules when applying 
herbicide:
• Never apply herbicide on windy 

days, as the spray may blow onto 
non-target plants nearby.

• Avoid spraying during very hot 
weather, as the herbicide can 
quickly evaporate and lose its 
efficacy.

• Likewise, avoid application during 
rainy weather, as the herbicide 
may wash off or become diluted.

• Follow the instructions carefully.

Should a contractor apply herbicide on someone else’s land, they must be registered with a 
pest-control operator’s license.



Biological control has been successful in South Africa. Left: An aerial view of Roodeplaat Dam, 
Gauteng choked with water hyacinth. Right: The water hyacinth hopper (Cornops aquaticum) 
is one of many biocontrol agents released into invasions of water hyacinth.
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“The evergreen nature of invasive alien trees is also an important factor since the trees continue 
to use water through winter while grasslands become dormant and use very little or no water.” 

Mallory, Versfeld & Nditwani, 2011

Biological control 
Biological control is an attempt 
to introduce the plant’s natural 
enemies to its new habitat, with 
the assumption that these natural 
enemies will remove the plant’s 
competitive advantage until 
its vigour is reduced to a level 
comparable to that of the natural 
vegetation. Natural enemies that are 
used for biological control are either 
an insect mite or fungus – which is 
imported from the weed’s country of 
origin.

 Before being released in South 
Africa, research is undertaken 
to make sure that the biocontrol 
agent will only affect the invader 
plant and no other plant or animal 
within our ecosystem. In more 
than 1 050 deliberate releases, at 
least 365 species of invertibrates 

and fungi have been deployed for 
weed biological control in at least 
75 countries, within an excellent 
record of safety. Biological control is 
used in the long-term management 
of invasive plants. The intention is 
to slow down the growth rate or 

World leaders in biocontrol
South Africa is a world leader in the field 
of biological control (biocontrol) and 
celebrated its centenary in March 2013.

The first biocontrol project in South 
Africa was against the drooping prickly 
pear (Opuntia monocantha) which 
was a menace along the coast from Cape 
Town to KwaZulu-Natal. A cochineal species 
(Dactylopius ceylonicus) was introduced 
in 1913 and had a dramatic impact on the 
cactus, virtually wiping it out. This project 
is an example of a completely successful 
biological control project.

In 1987, predecessors of the Agricultural 
Research Council (ARC) introduced a gall 
rust fungus (Uromycladium tepperianum) 
from Australia to combat the Port Jackson 
willow (Acacia saligna) problem. The 
fungus causes galls on the leaves, stems 
and flowers of the host plant, rendering 
it sterile. More recently, a seed-feeding 
weevil (Melanterius compactus), also from Australia, was released to neutralise seeds that might have escaped 
the fungus.

Biocontrol units at the ARC and Rhodes University have developed a number of highly successful agents to curb 
the spread of aquatic weeds. Rearing stations established around the country now release a range of insects, 
mites and fungi for the control of aquatic and terrestrial alien plant invaders. The introduction of host-specific 
insects and fungi is managed by stringent legislated controls.

negatively affect the plant’s ability 
to produce seeds. It is unlikely 
that biocontrol will completely 
eliminate the plant and additional 
control methods will be necessary.  
Biocontrol is ideal in remote regions 
where accessibility is challenging.

Gall rust fungus (Uromycladium tepperianum) causes galls on the leaves, stems 
and flowers of Port Jackson willow (Acacia saligna).
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Rehabilitation of cleared areas  
and wetlands
Cleared areas need to be rehabilitated to avoid erosion and further invasion.

Once a wetland or river bank 
has been cleared of invasive 

plants and trees, the exposed bank 
is susceptible to soil erosion and 
further invasion by herbaceous 
weeds. Several measures need 
to be taken to rehabilitate the 
cleared area, with further follow-
up operations to ensure that the 
cleared invader plants do not 
resprout from rootstock or seed 
banks remaining in the soil.

Preventing erosion
Once the area has been cleared 
of an infestation, steps will need 
to be put in place to prevent soil 
erosion. River banks will be angled 
downwards towards the river and 
once exposed, will be susceptible to 
erosion during heavy or prolonged 
rainfall. 

The first step is to prevent soil 
movement during rain and this can 
be achieved using two methods. 
The river or wetland banks can be 
stabilised with fascines or terraces. 
This creates a gentle, terraced 
system and can be built by placing 
logs, stones or rocks at regular 
intervals adjacent to the water 
and working up the embankment. 
Depending on how steep the incline, 
barriers can be placed at 2-3m 
intervals along the embankment. If 
logs or any other vegetation is used, 
ensure that it is not of an invasive 
species with the ability to regenerate 
from the stem (such as cactus 
cladodes). Timber barriers can be 
secured by driving anchoring stakes 
on each side of the log.

The use of fascines is another 
method used in erosion control. 
Fascines are bundled piles of 
brushwood often tightly compacted 
and anchored to the embankment 

in long rows or at regular intervals. 
Run-off soil collects and builds up 
inside the bundled brushwood, 
stabilising the embankment. 

Gabions, can also be used to 
reconstruct damaged sections of the 
wetland and river bank. Structures 
such as gabions have the ability 
to impact the flow of water in a 
watercourse. It is therefore essential 
that a water use permit be obtained 
from the authorities prior to take 
such action. The root systems of 
many invasive plants, such as wattle 
and gum, often cause extensive 
damage to the side of the river bank. 

Under natural circumstances, 
smaller herbaceous grasses, reeds 
and plants would anchor and 
stabilise the soil. However, the larger 
invasive trees block out sunlight and 
prevent smaller plants from growing, 

so that when the river is in flood, it 
erodes the sides of the bank, often 
exposing the roots of the larger 
invasive tree. 

Gabions are built up in layers using 
rocks, sometimes reinforced with 
wire meshing. The rocks are fitted as 
closely together as possible and the 
section behind filled with soil and 
compacted. 

A further step can be taken to 
stabilise slopes by laying down 
environmentally friendly porous 
cloth or fibre. 

There are numerous brands and 
types on the market. This is spread 
across the bare soil and anchored 
down with weights (rocks) or stakes. 

It holds the soil in place and allows 
seedlings to establish without the 
risk of being blown or washed away 
through wind and rain. 

“Increased eutrophication from invasive aquatic plants can be lethal to fish, cause algal blooms and render the 
water toxic and uninhabitable to indigenous animals and plant species.” Pieterse, 1989.

A rehabilitated wetland can be replanted with natural vegetation and restored to near pristine 
conditions.



Hand seeding and hydroseeding
Two methods of seeding are employed when rehabilitating a disturbed 
area – hand seeding or hydroseeding. Hand seeding entails the physical 
application of seeds on the soil surface. Hydroseeding involves a 
mechanical process of hydraulic application which imbeds the seeds 
under the soil. The seed mix for hydroseeding is often mixed together 
with fertiliser and soil binding agents specially formulated for the 
particular situation.

Rehabilitated wetlands will enhance biodiversity in the area, but make sure invasive alien 
plants don’t gain a foothold after all the hard work.
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Replanting with indigenous 
vegetation
Only once the soil has been 
mechanically stabilised can the 
area be replanted with indigenous 
grasses and wetland/river bank 
plants. It is important to select seeds 
and/or plants which are indigenous 
to the area, and there are several 
rehabilitation specialists and 
companies that offer services in this 
regard. A good mix of pioneer, sub-
climax and climax species should 
be sought for the replanting of the 
cleared area.

Follow-up operations
The soil may contain a large 
seed bank from cleared invasive 
plants which will re-emerge in the 
following seasons. It is important to 
conduct regular follow-up 
operations and implement control 
measures to stop seedlings from 
establishing in the area. 

Once indigenous vegetation is 
firmly established, it will probably 
suppress further infestations by 
invasive alien species. However, 
regular inspections will be required 
in the following years.

Did you know?

“Invasion by Acacia saligna in the Western Cape has been shown to increase nitrate and nitrite 
concentrations beyond acceptable water quality thresholds.” DWAF, 1993.

By successfully rehabilitating 
a wetland, you will be making 
a positive contribution to 
biodiversity and ecosystem 
services. What are ecosystem 
services? 

These are generally free services 
offered by natural processes that 
aid and assist human well-being 
as well as human activities such as 
agriculture and food production. 

A healthy ecosystem contributes 
to cleaner water quality, which 
in turn leads to less expensive 
methods of water purification, 
increased tourism potential, 
and better functioning of the 
environment as a whole.

Gabions are used to stabilise river banks and prevent further erosion.
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“Working for Water has spent 3,2 billion rands on alien plant control.”  
van Wilgen et. al, 2012

Winning the fight against invasive plants
Biocontrol and integrated management programmes have had great success in the 
fight against invasive alien plants.

Despite the overwhelming 
scenario of plant invasions, 

scientists, managers and the 
Working for Water field teams have 
had great success in controlling, 
and in some cases, completely 
eliminating invasive alien plants. 
Success is often greatest when 
using an integrated management 

approach, for example, combining 
physical removal with herbicides, or 
by releasing biological control agents 
into invaded areas.

Even greater success can be 
achieved if everyone works towards 
a common goal in preventing the 
spread of invasive alien plants. 
Gardeners, landscapers and property 

managers can also remove invasive 
plants from their properties and 
society at large can work together 
with authorities on the many 
ongoing projects. 

The following before and after 
photographs showing some of 
the success stories carried out on 
invasive species in South Africa.

Benoni Lakes, Gauteng: The four lakes in Benoni on the East Rand are susceptive to invasion by water hyacinth (Eichhornia crassipes). At 
one point the entire surface was blanketed by hyacinth. This had a negative impact on retailers such as Lakeside Mall, as the lake view had 
completely disappeared. It also had a detrimental effect on recreational activities such as water sport. A concerted effort by authorities ensured 
the lake system was brought back under control.

New Year’s Dam, Eastern Cape: Biocontrol alone, has been successfully used to control a high density of water hyacinth in this eco-system. 
There are now more than eight biocontrol agents used to control water hyacinth in South Africa.

Before After

Before After



“Grasslands remain under significant threat from invasions despite considerable clearing efforts.” 
van Wilgen et. al, 2012

Rhenendal, Western Cape: A before and after comparison taken in 2008 and later again in 2011 after biocontrol had successfully controlled 
an infestation of salvinia (Salvinia molesta). A rhizome-boring weevil (Cyrtobagous salvinae) was used to stem this invasion.

Vaal Dam, Gauteng: A vast stand of gum trees (Eucalyptus spp.) were removed from private property by Working for Water teams. These 
trees use a substantial amount of water and often grow right up to the water’s edge along streams, rivers and dams.

Zoar Wetland, KwaZulu-Natal: This formerly dried up wetland system near Piet Retief was restored to near pristine conditions after careful 
management and rehabilitation. 

Before After

Before After
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