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Executive summary

The aim of this study was to assess the current knowledge on the distribution,
ecological role and use of indigenous plants utilised for medicinal purposes that occur in
freshwater ecosystems. It is in support of the Department of Science and Technology
(DST) 10-year Innovation Strategy and the ‘Farmer to Pharma’ Grand Challenge, which
focuses on unlocking the value of our biodiversity, indigenous knowledge and
traditional medicine.

For the purposes of this study, the definition of freshwater ecosystems were obtained
from a study initiated by SANBI (2009).This study used the Hydrogeomorphic Model as
basis and was the author’s opinion that this model would give a good indication of plant
habitat. Plants utilised for medicinal purposes were then classified according to this
system.

In this study, emphasis was placed on the current indigenous knowledge as well as the
biodiversity that represents the plants utilised for medicinal purposes. An attempt was
also made to identify plants that could be subjected to more detailed biotechnological
research.

A brief discussion of the relevant legislation namely the National Water Act (Act 36 of
1998) and the National Environmental Management Act (Act 107 of 1998) is included.
More than 80 publications were consulted regarding the medicinal use of plants
associated with freshwater ecosystems.

During a workshop held on February 15th, 2011 at the Water Research Commission
(WRC) offices in Pretoria, the preliminary results of the study regarding the current
knowledge on the distribution, ecological role and use of indigenous plants occurring in
freshwater ecosystems, were discussed with other role players in this field (see
Appendix 1).

After the workshop, a list of medicinal plants occurring in freshwater ecosystems was
compiled that contains more than 200 plants species (Appendix 3). Information on
habitat and ecological role was not always readily available and the author’s experience
in this regard was incorporated in the list. These plant species were classified according
the SANBI (2009) classification. The data were analysed to determine the most
important or threatened plant group and to identify the most important habitats.

Various other plant species that are suspected of having medicinal properties were also
identified, but due to a lack of confirming data, they were removed from the main list,
but listed in Appendix 4.

Various areas of research were identified and discussed. The most pressing short-term
aim should be the protection of the wild populations of medicinal plants that can ensure
long-term sustainable utilisation. The best way to achieve this is to establish holding
nurseries on a regional scale where local THPs and plant gatherers can obtain stock that
they can propagate themselves. This would imply that training in this regard should be
provided on a national scale to prospective growers of medicinal plants.



It is concluded that the medicinal properties of plants are well documented and many
research programmes are aimed to broaden this knowledge base. What is lacking is a
thorough understanding of the ecological role of these plants as well as their habitat
requirements.

It is also concluded that plants are harvested in the wild at an unsustainable rate. This
can only be addressed by ex situ propagation of these plants and currently no
commercial nurseries produce seedlings to support commercial propagation of
indigenous medicinal plants in South Africa. Ex situ propagation will only succeed if the
habitat of these plants is better understood. It is also of vital importance that THP’s are
consulted in this regard to ensure that cultural practices can be incorporated in the
process.
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1 Introduction

1.1 Background

It is estimated that South Africa has more than 200 000 Traditional Health Practitioners
(THPs) that utilise, inter alia, indigenous and exotic plants associated with both
terrestrial and freshwater ecosystems for medicinal purposes. Approximately 30
million people make use of their services and in many instances it is their only recourse
to medicinal care. In 2000, it was estimated that the annual local trade in medicinal
plants amounted to 20 000 tonnes, representing 574 species (Laws et. al, 2004,
SAAW&K 2010).

The topic of medicinal plants and its uses has been widely researched in South Africa
with emphasis on its use (Arnold et al, 2002, Dugmore & Van Wyk, 2008; Hutchins et al,
1996, Kellerman et al, 2002, Neuwinger 1994, Cunningham 2001, SAAW&K 2010, Van
Wyk et al, 2000; Van Wyk & Gericke 2002, Van Wyk et al. 2003, Van Wyk & Wink 2004,
Watt & Breyer-Brandwijk 1962) and biological activities (Watt and Breyer Brandwyk
1962, Eloff 1999, 2000, 2001, 2004, Eloff et al. 2001, 2005, 2008, Eloff & McGaw 2006).
Efforts have also been made for ex-situ propagation of certain endangered plants with
medicinal properties, especially in KwaZulu-Natal (Geoff Nicholls, pers. comm.).

The University of the Western Cape is very actively involved in research on medicinal
plants occurring in that region (The Pharmacopoeia Monograph Project, developed by
South African Traditional Medicines Research Group School of Pharmacy: University Of
The Western Cape), the Universities of Pretoria (Phytomedicine Programme), Venda,
Medunsa and KZN also undertake medicinal plant research based on various aspects
covering ethnobotany, antimicrobial and antioxidant activities, ecology. Science councils
such as the Council for Scientific and Industrial Research (CSIR) are also undertaking
similar studies.

The ecological role of medicinal plants associated within freshwater ecosystems has not
yet been established and researched per se, although the ecological role or function of
freshwater and wetland plants have been studied extensively (Dada et al. 2007, Dickens
et al. 2003, Sainty and Jacobs 1994). However, the fact that some freshwater ecosystem
plants are used as medicines does not imply that they have a unique ecological role or
function. However, if their habitat, ecological role and conservation status are known,
they can be protected, both under the National Water Act (NWA and the National
Environmental Management Act (NEMA).

This study will explore a variety of indigenous plants associated with freshwater
ecosystems (rivers, wetlands, etc.) that are used as herbal medicines and will also
record their known uses and ecological roles. The study is in support of the 'Farmer to
Pharma’ Grand Challenge of the Department of Science and Technology (DST) 10- year
strategic plan. The grand challenge focuses on developing the bio-industry and
indigenous knowledge to beneficiate indigenous biodiversity and develops a leading
pharmaceutical industry in South Africa.



1.2 Terms of Reference
The terms of reference for the project are as follows:

a) Distribution, use, and ecological roles of indigenous medicinal plants as well as
management of the freshwater ecosystems associated with medicinal plants.

b) Identification of and providing recommendations for areas that warrant further
research in the fields listed in (a) above.

c) Identification of specific plants that need further detailed research on the
effectiveness of the medicinal uses and special protection measures.

1.3 Aims of this project

The aims of the project are as follows:

a) To assess the current knowledge on medicinal plants occurring in freshwater
ecosystem.

b) To assess to what extent current national legislation can be utilised for the
protection of herbal plants occurring in freshwater ecosystems.

c) To identify areas of research that can enhance our understanding the role of
medicinal plants occurring in freshwater ecosystems

Where applicable, the focus will be on distribution, use, protection and propagation of
known medicinal plants.

1.4 Importance of freshwater ecosystems

Freshwater ecosystems differ greatly from one another depending on type, location, and
climate (see Chapter 3.2), but they nevertheless share important features. In addition,
because freshwater ecosystems are dynamic, all require a range of natural variation or
disturbance to maintain viability or resilience. Water flows that vary both season-to-
season and year to year, for example, are needed to support plant and animal
communities and maintain natural habitat dynamics that support production and
survival of species. Variability in the timing and rate of water flow strongly influence the
sizes of plant and animal populations and their age structures, the presence of rare or
highly specialized species, the interactions of species with each other and with their
environments, and many ecosystem processes (Ecological Society of America. (2003)).

This spatial and temporal variability ensures the species richness of these habitats.

In the initial compilation of a plant list reflecting plants used for medicinal purposes and
that are suspected to occur in freshwater ecosystems, 492 plants were identified. Using
certain criteria (see Chapter 4), the list was narrowed down to 229 plants. This is a
substantial fraction of the 470 plants listed by SAAW&K ( 2010) that were considered



to be used medicinally. This list includes many of the most important medicinal plants
as identified by Von Ahlefeldt et al. (2003) and Diederichs (2006). Although the
freshwater ecosystems in which these plants occur, are not defined by plants with
medicinal properties, the medicinal plants still occupy a very specialised habitat and it
is important that this habitat be understood so that protection measures can be put into
place to ensure their survival. As already indicated, these ecosystems show great
temporal and spatial variations and this ensures the variety and survival of the plants.
Many of these plants are very habitat specific such as certain ground orchids, pineapple
lilies and red-hot pokers. It is also suspected that many of these plants have a symbiotic
relationship with certain fungi in the soil that ensures their survival as well as their
propagation in nature. An example of the latter also includes ground orchids, but there
certainly is more. This has the implication that these plants will only be propagated ex
situ with great difficulty. Their sustainable use and protection is therefor of paramount
importance.

1.5 Target users of this report
The main target users at this stage are:

Researchers, including academic institutions
Ecologists

Government Departments

Licensing authorities

Horticultural trainers

Relevant stakeholders



2.  Approach to this project

2.1 Review of literature

More than eighty publications on indigenous plants were consulted during the study. Of
all the literature used in this study, none addresses only medicinal plants associated
with freshwater ecosystems, neither is there a comprehensive publication on South
African wetland and riverine plants. However, regional lists were consulted and detail
will be supplied where relevant.

In order to maximise the information available in the literature, the following approach
was adopted: From the annotated checklist of medicinal plants compiled by Arnold et al.
(2002), plants deemed to occur in freshwater ecosystems were selected. Plant use
described as “magical” were not included in the list if that was the only identified use.
Other publications were then consulted to confirm or expand the information (See
Appendix 2). The approach led to the identification of approximately 500 herbal plants
associated with freshwater ecosystems.

2.2 Collaboration and consultation

A meeting was arranged with Mr. Geoff Nichols, well-known horticulturist, who
established and was in charge of Silverglen Nursery situated in Chartsworth near
Durban, KwaZulu-Natal for nearly twenty years. The nursery focused on the
propagation of medicinal plants originating from the Eastern seaboard. The nursery
was the first of its kind and is still operational today. The horticulturalist in charge of
Silverglen Nursery today, Mr. Brian Abrahams, was also visited. The aim of the visit was
to establish the status quo regarding plant propagation, current interaction with
herbalists as well as the lessons learnt over the past 25 years that the nursery has been
operational.

Detail discussions were held with a herbalist, Mr. Jabulani Mabanga, about current
herbal practices. Mr. Mabanga also attended the workshop that was held on 15
February 2011.

Due to budgetary constraints, wider consultation was not possible. Since Silverglen
Nursery has been in existence for more than 25 years, their views were regarded as
representative of a very wide segment of the herbal community. The recommendations
that emanated from the discussions are outlined in Chapter 6.

2.3  Workshop

A workshop (see Appendix 1) was held on 15 February 2011 at the offices of the Water
Research Commission in Pretoria to obtain inputs from other role players that could not
be consulted in person regarding the approach and outcomes of this project. The
participants were chosen across a broad spectrum of expertise to ensure that the
discussions were multi-faceted.

The recommendations that emanated from the workshop have been incorporated into
the report.



[t must be noted that one of the main concerns that was raised during this workshop is
that medicinal plants are currently harvested at unsustainable rates in the wild. In fact,
some important plant species utilised for medicinal purposes are already considered
extinct outside protected areas in KwaZulu-Natal, such as the wild ginger (Siphonochilus
aethiopicus), the pepper bark tree (Warburgia salutaris) and the black stinkwood
(Ocotea bullata).



3 The extent of this project

3.1 Legal background

Since one of the aims of this study is, inter alia, the legal protection of medicinal plants
that occur in freshwater ecosystems, the definitions of “wetland” and “riparian habitat”
were taken from the National Water Act (Act 36 of 1998) and are as follows:

“wetland" means land which is transitional between terrestrial and aquatic systems
where the water table is usually at or near the surface, or the land is periodically
covered with shallow water, and which land in normal circumstances supports or
would support vegetation typically adapted to life in saturated soil.

“riparian habitat" includes the physical structure and associated vegetation of the
areas associated with a watercourse which are commonly characterised by alluvial
soils, and which are inundated or flooded to an extent and with a frequency sufficient
to support vegetation of species with a composition and physical structure distinct
from those of adjacent land areas;

Based on these definitions it was decided at the workshop, that for the purposes of this
document, to include plants associated with a “freshwater ecosystem” would be defined
as follows:

“Plants that occur in freshwater habitats associated with riparian and wetland
ecosystems, that survive permanent or temporarily saturation and anaerobic
conditions - excluding coastal estuarine systems.”

“Medicinal plants” were defined as follows:
“Plants containing chemical compounds with therapeutic properties.”

Protection of these plants can legally be accommodated under the NWA and under
NEMA, as will be discussed in the following sections.

3.1.1 National Water Act Protection.

In Chapter 3 of the National Water Act, (Act 36 of 1998) provision is made to classify a
resource, in order to ensure its long-term sustainable use. It is stated:

“12. (1) As soon as is reasonably practicable, the Minister must prescribe a system for
classifying water resources.
(2) The system for classifying water resources may -
(b) In respect of each class of water resource -
(iii) set out water uses for instream or land-based activities which activities must
be regulated or prohibited in order to protect the water resource; and
(c) provide for such other matters relating to the protection, use, development,
conservation, management and control of water resources, as the Minister
considers necessary’.



Based on this, the DWA developed a National Water Classification System (Dollar et al.,
2006) where the socio-economic component must be evaluated as follows:

Step 1: Socio-economic component

Six sub-steps and two combined sub-steps are required for the socio-economic
component of Step 1. The sub-steps are:

Step 1a: Describe present socio-economic status of the catchment:
Step 1b: Divide catchment into socio-economic zones;

Step le: Describe communities and their wellbeing;

Step 1f: Describe and value the use of water;

Step 1g: Describe and value the use of aquatic ecosystems; and
Step 1i: Describe present-dav community wellbeing

Step 2a: Rationalise the choice of ecosystem values to be considered based on
ecological and economic data

The objective of rationalising the choice of ecosystem values to be considered
based on ecological and economic data is to decide on the values on which to

concentrate efforts for the catchment configuration scenario analysis.

It is recommended that a table be constructed with the following (value) information:

. Description of value;

. Probable significance in the catchment;

. Data requirements from the ecological component of the classification
procedure;

. Possibility of being able to obtain relevant ecological data;

. Other data required (social, agronomic etc.); and

. Possibility of being able to obtain other relevant data.

Step 2b: Describe the relationships that determine how economic value and social
wellbeing are influenced by ecosystem characteristics and the sectoral use of water

The descriptions and values could be categorized according to EGSAs that
contribute to social wellbeing and economic prosperity, EGSAs that result in
costs avoided/incurred and therefore contribute to economic prosperity, intangible
use and non-use values, and sectoral turnover that contributes to economic prosperity
and social wellbeing.

For valuing EGSAs that contribute to social wellbeing and economic prosperity, the
following could be considered:

. Flow contribution to floodplain agriculture;

. Livestock production;

. Tourism and recreation;

. Refugia, nursery areas and export of sediment and nutrients;
. Value of harvested goods; and

. Domestic use of instream water.



For valuing intangible use and non-use values that contribute to social wellbeing,
the following could be considered:

. Cultural and spiritual value;
. Educational and scientific value; and
. Option and existence value.

The study linked up strongly with this mandate where the sustainable use of medicinal
plants that occur within the ecological environment (aquatic, riverine and wetland) can
be given legal protection and, under Resource Quality Objectives, provided that they
have been incorporated into the Classification of the resource.

3.1.2 National Environment Management Act (Act No. 107, 1998)

In the preamble to the NEMA, it is stated that:

‘Everyone has the right to have the environment protected, for the benefit of present
and future generations through reasonable legislative and other measures that—
prevent pollution and ecological degradation;
promote conservation; and
secure ecologically sustainable development and use of natural resources while
promoting justifiable economic and social development’

In Chapter 1, it is, inter alia, stated that:

(2) Environmental management must place people and their needs at the forefront of
its concern, and serve their physical, psychological, developmental, cultural and
social interests equitably.

4(d) Equitable access to environmental resources, benefits and services to meet basic
human needs and ensure human well-being must be pursued and special
measures may be taken to ensure access thereto by categories of persons
disadvantaged by unfair discrimination.

4(r) Sensitive, vulnerable, highly dynamic or stressed ecosystems, such as coastal
shores, estuaries, wetlands and similar systems require specific attention in
management and planning procedures, especially where they are subject to
significant human resource usage and development pressure.

From the above, it is evident that the intention of the Act is the sustainable utilisation of
our natural resources with emphasis on the previously disadvantaged.

This concept is taken further in the National Environmental Management: Biodiversity
Act (Act 10 of 2004) as amended in 2009, where it states that the Act should provide
for:
2 (a) (ii) the use of indigenous biological resources in a sustainable manner; and
(iii) the fair and equitable sharing among stakeholders of benefits arising from
bio-prospecting involving indigenous biological resources;



In Chapter 4, Part 2, the Act also makes provision for the protection of threatened
species, that is, it also regulates the trade in such species.

Chapter 6 expands on the conditions related to bio-prospecting, access and benefit
sharing of our natural resources. This section would be very relevant if plant material,
collected in the wild, could be subjected to further scientific research regarding their
medicinal properties.

3.2 Freshwater ecosystems

For the purposes of this study, freshwater ecosystems are considered to be wetlands,
rivers and associated riparian zones. (See 3.1 for a formal definition as proposed at the
workshop).

SANBI (2009) proposed a classification system for wetlands that actually addresses all
the habitats of importance in this study. Their proposed Classification System also
considered the requirements of the NWA and NEMA. It follows a hydrogeomorphic
(HGM) approach, which uses hydrological and geomorphological characteristics to
distinguish primary wetland units. The HGM approach is based on factors that influence
how wetlands function and not based on structural features such as size, depth,
vegetation cover and presence of surface water (Cowardin et al. 1979).

The Classification System proposed by SANBI (2009) recognised three systems that are
divided into six levels each. Level 4 of the Inland System is relevant to this study and
eight primary HGM Types are recognised at this level of the Inland System:

3.2.1 Channel (river, including the banks).

An open conduit has clearly defined margins that:
e Continuously or periodically contains flowing water, or
e Forms a connecting link between two water bodies.

Dominant water sources include concentrated surface flow from upstream channels and
tributaries, diffuse surface flow or interflow, and/or groundwater flow. Water moves
through the system as concentrated flow and usually exits as such but can exist as
diffuse surface flow because of a sudden change in gradient. Uni-directional channel-
contained horizontal flow characterises the hydrodynamic nature of these units.
Channels generally refer to rivers or streams that are subject to concentrated flow on a
continuous basis or periodically during flooding, as opposed to being characterised by
diffuse flow (see unchannelled valley-bottom wetland). As a result of the erosive forces
associated with concentrated flow, channels characteristically have relatively obvious
active channel banks.

The entire active channel (including wetlands occurring on the banks, i.e. in the riparian
zone) is treated as a unit.



Figure 3.1.  River channel, including banks.

Figure 3.2. Channeled valley bottom wetland near Dullstroom, Mpumalanga
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3.2.2 Channeled valley-bottom wetland.

A valley-bottom wetland is dissected by and typically elevated above a channel (see
channel). Dominant water inputs to these areas are typically from the channel, either as
surface flow resulting from overtopping of the channel bank/s or as interflow, or from
adjacent valley-side slopes (as overland flow or interflow). Water generally moves
through the wetland as diffuse surface flow, although occasional, short-lived
concentrated flows are possible during flooding events. Small depressional areas within
a channeled valley-bottom wetland can result in the temporary containment and
storage of water within the wetland. Water generally exits in the form of diffuse surface
flow and interflow, with the infiltration and evaporation of water from these wetlands
also being potentially significant (particularly from depressional areas). The
hydrodynamic nature of channeled valley-bottom wetlands is characterised by
bidirectional horizontal flow, with limited vertical fluctuations in depressional areas.

3.2.3 Unchanneled valley-bottom wetland.

An unchanneled valley-bottom wetland does not have a major channel running through
it. It is characterised by an absence of distinct channel banks and the prevalence of
diffuse flows, even during and after high rainfall events. Water inputs are typically from
an upstream channel, as the flow becomes dispersed, and from adjacent slopes (if
present) or groundwater. Water generally moves through the wetland in the form of
diffuse surface flow and/or interflow (with some temporary containment of water in
depressional areas), but the outflow can be in the form of diffuse or concentrated
surface flow. Infiltration and evaporation from unchannelled valley-bottom wetlands
can be significant, particularly if there are a number of small depressions within the
wetland area. Horizontal, uni-directional diffuse surface-flow tends to dominate in
terms of the hydrodynamics.

3.2.4 Floodplain wetland

The mostly flat or gently sloping wetland areas are subject to periodic inundation by
overtopping of the channel bank. For purposes of the classification system, the location
adjacent to a river in the Lowland or Upland Floodplain Zone is the key criteria for
distinguishing a floodplain wetland from a channeled valley-bottom wetland. Water and
sediment input to floodplain wetland areas is mainly via overtopping of a major channel,
although there could be some overland or subsurface flow from adjacent valley side-
slopes (if present). Water movement through the wetland is dominantly horizontal and
bidirectional, in the form of diffuse surface flow and interflow, although there can be
significant temporary containment of water in depressional areas (within which water
movement is dominantly vertical and bidirectional). Water generally exits as diffuse
surface flow and/or interflow, but infiltration and evaporation of water from a
floodplain wetland can also be significant, particularly if there are a number of
depressional areas within the wetland.
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Figure 3.3.  Unchannelled valley bottom wetland near Badplaas, Mpumalanga

Figure 3.4. Floodplain wetland, St. Lucia, KwaZulu-Natal.
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3.2.5 Depression

A depression is defined as a landform with closed elevation contours that increases in
depth from the perimeter to a central area of greatest depth, and within which water
typically accumulates. Dominant water sources are precipitation, ground water
discharge, interflow and (diffuse or concentrated) overland flow. For ‘depressions with
channeled inflow’, concentrated overland flow is typically a major source of water for
the wetland, whereas this is not the case for ‘depressions without channeled inflow’.
Dominant hydrodynamics are primarily seasonal vertical fluctuations. Depressions may
be flat-bottomed (in which case they are often referred to as ‘pans’) or round-bottomed
(in which case they are often referred to as ‘basins’), and may have any combination of
inlets and outlets or lack them completely. In ‘exorheic depressions’ water exits as
concentrated surface flow, while, for ‘endorheic depressions’ water exits by means of
evaporation and infiltration.

3.2.6 Flat

A flat is a near-level wetland area (i.e. with little or no relief), with little or no gradient,
situated on a plain or a bench in terms of landscape setting. The primary source of
water is precipitation, with the exception of flats along the coast (usually in a plain
setting) where the water table (i.e. groundwater) may rise to the surface or near to the
surface in areas of little or no relief because of the location near to the base level of the
land surface represented by the presence of the ocean.
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Figure 3.5.  Small depression in the Steenkampsberg foothills, Mpumalanga

Figure 3.6.  Flat near Chrissiesmeer, Mpumalanga.
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3.2.7 Hillslope seep

A hillslope seep is located on (gently to steeply) sloping land, which is dominated by the
colluvial (i.e. gravity-driven), uni-directional movement of material down-slope. Water
inputs are primarily from groundwater or precipitation that enters the wetland from an
up-slope direction in the form of subsurface flow. Water movement through the wetland
is mainly in the form of interflow, with diffuse overland flow (‘sheetwash’) often being
significant during and after rainfall events. Water leaves a ‘hillslope seep with
channeled outflow’ mostly by means of concentrated surface flow, whereas water leaves
a ‘hillslope seep without channeled outflow’ by means of a combination of diffuse
surface flow, interflow, evaporation and infiltration.

3.2.8 Valleyhead seep

The valleyhead seep is a gently-sloping, typically concave wetland area, often located on
a valley floor at the head of a drainage line, with water inputs mainly from subsurface
flow (although there is usually also a convergence of diffuse overland water flow in
these areas during and after rainfall events). Horizontal, unidirectional (down-slope)
movement of water in the form of interflow and diffuse surface flow dominates within a
valleyhead seep, while water exits at the downstream end as concentrated surface flow
where the valleyhead seep becomes a channel.

15



Figure 3.7.  Hillslope seep in the Verlorenvallei Nature Reserve outside Dullstroom,
Mpumalanga.

Figure 3.8.  Valleyhead seep in the foothills of the Steenkampsberg, Mpumalanga.
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3.3 Ecological role of medicinal plants associated with freshwater
ecosystems.

The term, ecology, describes the study of the interrelationships between organisms
and their environment. (Oxford Dictionary of Geography -
http://www.answers.com/topic/ecology-1#ixzz1FWUNpkUI; and the Britannica
Concise Encyclopedia http://dictionary.reference.com/browse/ecological).

This interaction can be either biotic or abiotic. McGraw-Hill Science & Technology
Encyclopedia (http://www.answers.com/topic/ecology-1#ixzz1 FWUGIUO8) states that
abiotic components include temperature, wind, inorganic chemicals, and radiation. The
biotic components of the environment include the organisms. A somewhat more general
term for these interactions is habitat, which refers in a general way to where an
organism occurs in an ecosystem, the environmental factors present there and the
interaction between them.

There is, therefore, an understanding that the environment affects the organism, in this
case the freshwater plants used medicinally, just as these plants affect the environment.

It must also be noted that plants used for medicinal purposes do not have a unique
ecological role associated with them and must be evaluated as part of the bigger
ecological community.

Because of the inter-connectedness of the different components of freshwater
ecosystems, interference with one component, e.g. the harvesting of medicinal plants,
can affect the functioning of the other components. Proper management is therefore
needed to ensure the sustainability of the freshwater system as well as the sustainable
use of the medicinal plants.

The following classification was used to determine the ecological function of each plant
listed in Appendix 3.

Table 3.1. Ecological function of plants in freshwater ecosystems

Bank stabiliser Plants that grow on river banks

Soil stabiliser Plants that grow in grassland, woodland and floodplains

Water quality Plants that are primarily aquatic or definite wetland plants

Water cycling Plants that are broad leaved or trees that may contribute through
transpiration

Flood retention Plants that grow in aquatic environments, vleis, marshes,

floodplains, etc. and may play a role in retaining water for
groundwater recharge; or may have an impact on wave and high
flow actions to prevent erosion

Species diversity | Plants that may in many ways have an impact on habitat, as food

support source or as nesting material utilised by other organisms
Parasitic Plants that are parasitic on other plants
Insectivorous Plants that use other sources for nutrients
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Alternatively, the role of these plants can also be expressed in terms of environmental
benefits that plants occurring in freshwater ecosystems can deliver.

This may be a more practical way to visualise the role of these plants, rather than
highlighting the ecological function as set out in Table 3.1.

A detailed discussion of these roles follows. The environmental benefits will obviously
be a function of the type and extent of a particular wetland (See Chapter 2.3).

3.3.1 Water purification

Aquatic and wetland plants are known to protect or improve water quality (Dada et al
2007, Sainty and Jacobs 1994), by trapping sediments and retaining excess nutrients
and heavy metals within the wetland.

In the catchment human developments, agricultural and forestry practices may carry
sediment to the water resources. This sediment is often associated with nutrients and
toxic heavy metals, which enters the freshwater ecosystem as runoff. Streambed gravel
and wetland plants trap this high influx of sediment and the slowing down of water in
these ecosystems allows the sediments to settle. This leads to the reduction of these
pollutants (nutrients and heavy metals) from the water or the conversion to less
harmful chemical forms
(http://www.ecy.wa.gov/programs/sea/wetlands/functions.html, Dickens et al. 2003,
Dada et al. 2007, Sainty and Jacobs 1994,).

Plants that are important in this regard are for example the aquatics (e.g. Aponogeton
distachyos), sedges (many Cyperus spp.), bulrushes (Typha capensis) and reeds
(Phragmites australis and Phragmites mauritianus). Detail can be found in Appendix 3.
According to Sainty and Jacobs (1994), both submerged and emergent bank floating
plants contribute towards water purification. Torenia thouarsii and Gunnera perpensa
are important in this regard, respectively as submerged and as emergent bank
stabilisers.

3.3.2 Flood protection

Most wetlands provide a measure of flood protection by holding back excess water after
storm events (Dickens et al. 2003). Pools, pans and floodplains absorb or dissipate
surface water and attenuate peak flows in the process (Dada et al. 2007). The water is
then released slowly after the storm event. The size, shape location, soil type, plant type
and plant coverage determine the capacity to reduce local and downstream flooding.
The wetland soils and wetland plant mass acts as sponges to hold back much more
water than in other habitat types. When aquatic plants are considered, the submerged
plants reduce erosion by reducing flow rates and trapping suspended sediments (Sainty
and Jacobs 1994).

Plants that fulfill an important role in this regard are the willows (Salix sp.), cyperaceae
(e.g. Cyperus articulates and Cyperus fastigiatus) and the reeds (Phragmites australis and
Phragmites mauritianus).
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3.3.3 Shoreline and riverbank stabilisation

Wet areas along the shoreline of lakes and the banks of rivers assist in the protection of
these areas against erosive wave and current actions during high rainfall events
(Dickens et al. 2003). The wetland plants act as a buffer by minimising the water’s
energy and providing stabilisation through binding the soils with their extensive root
systems and dense plant cover. The important aquatic and wetland plants for shoreline
and riverbank stabilisation are the rooted emergent, riparian zone, and floating plants
(Sainty and Jacobs 1994).

Plants that are important in this regard have shallow, dense root systems such as Berula
erecta, willows (Salix sp), River bushwillow (e.g. Combretum erytrophyllum) and the
Oldwood (Leucosidea sericea).

3.3.4 Water recycling (including groundwater recharge and streamflow
maintenance)

Through interflow, many of the high altitude wetlands provide a source of water for
downstream streams and rivers. Through the retentive properties of the soil in the
wetland, water can be supplied over a much longer period thereby sustaining
ecosystems downstream.

The transpiration of aquatic and wetland plants can contribute largely to the recycling
of groundwater resources into the air phase of water. For instance, in the Okavango
Delta the trees ‘pump’ out water at such a rapid rate that the water table beneath the
swamp islands are substantially lower than in the swamp itself (Ellery & Ellery, 1997).

However, the aquatic and wetland plants can also maximize the time that water stays
within these wet areas and this makes the recharge of the aquifers possible. The rooted
emergent, riparian zone and floating plants may under certain circumstances also
reduce evapotranspiration (Sainty and Jacobs 1994).

3.3.5 Biodiversity support

A study by Bertoli (1996) highlighted the fact that standing waters like lagoons, dams
and small streams (lentic habitats) provide habitat for larger species diversity than the
larger rivers and streams (lotic habitats). Aquatic and wetland systems, through habitat
types and plant diversity, provide a wide variety of habitats for plants and associated
specific animal life. Some species use these systems for their complete life cycle and
food sources, while other organisms can migrate and redistribute nutrients. It can also
act as corridors that connect terrestrial ecosystems to freshwater ecosystems. In many
areas, these also act as exclusive breeding area for fauna. (Cowan 1995).

Wetlands are known to possess a magnificent number of plants that are adapted to
grow under the anoxic conditions that pertain within a wetland. Similarly, the aquatic or
obligate plants are adapted to grow with their roots under constant wetness within the
water column. Examples are the pineapple lilies (Eucomis sp), red-hot pokers (Kniphofia
sp.) and some ground orchids.
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3.3.6 Economic benefits

One of the major economic benefits of freshwater ecosystems is the value that tourists
put on pristine aquatic and wetland sites. These include wilderness areas that are used
for hiking, camping and other eco-tourism activities.

Apart from the economic value of plants that are used for medicinal purposes,
freshwater ecosystems are known to produce plants that are used for food production,

building materials, fuel, fibre, craft manufacturing and animal fodder. All these offer a
large economic value, which has become a reliant source of livelihoods.

3.3.7 Other benefits

Other benefits associated with freshwater ecosystems include the aesthetic value, clean
air (carbon sequestration), recreational, religious and spiritual significance.
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3.4 Data analysis

Medicinal plants occurring in freshwater ecosystems were grouped into the following
plant types:
e Annual herbs
Aquatic (submerged and free floating)
Ferns
Geophytes
Grasses
Perennial herbs
Sedges
Shrubs and
Trees.

This information was also captured in the table in Appendix 3.

For a description of freshwater ecosystems as defined in this study, the reader is
referred to Chapter 3.2.

The purpose of this data analysis was to establish whether a particular plant group
(such as bulbs) plays a dominant role or whether some freshwater ecosystems, (as
defined in this study), are more prominent in terms habitat for plants with medicinal
properties.

3.4.1 Plant type
In Figure 4.1, the plant type utilised for medicinal purposes, as listed in Appendix 3, in

all the freshwater ecosystems is expressed as a percentage of the total number of plant
species.

Figure 4.1. Distribution of plant types across the spectrum of freshwater ecosystems. The
most used plants are perennial herbs and trees.
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From the above, it is evident that perennial herbs are the most utilised plant type
followed by trees, geophytes and shrubs.

From a propagation point of view, perennial herbs grown from seed or cuttings can be

utilised within 1 to 2 years, geophytes 3 to 4 years and trees 5 to15 years, depending on
which part of the plant is used.

3.4.2 Species distribution according to freshwater ecosystems

Figure 4.2. Plant distribution as per freshwater ecosystem. The river channel and hillslope
seep stand out as dominant ecosystems.

When the plants were classified according to their occurrence in freshwater ecosystems,
it was difficult to distinguish between hillslope seeps and valleyhead seeps. In the
context of this study, this differentiation is probably not important.

As is expected, most plants utilised occur within wetlands associated with valleys. Of
these, the channel (river plus banks) is the most important. An interesting aspect is the
amount of plants that occur in hillslope seeps, if the surface area that they occupy
relative to the other freshwater ecosystems is taken into account.
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3.4.3 Species distribution per freshwater ecosystem

Data was also analysed to determine the plant type distribution per freshwater
ecosystem as indicated in Table 4.3. In the last column of the table, the amount of
species that occur in a particular freshwater ecosystem is indicated. Plant type
occurrence per freshwater ecosystem is expressed as a percentage of the total number

of plants in a specific freshwater ecosystem.

Table 4.3. An analysis of the relationship between Ecosystem and Plant Type

Ecosystem/ | Chan | Chan- Depres- | Flat | Flood | Hillslope | Valley- Lake Unchan | n
Plant type nel neled sion plain | seep head seep neled

valley wet- valley

bottom land bottom
Annual herb | 30,0 0,0 10,0 0,0 10,0 20,0 10,0 10,0 10,0 10
Aquatic 0,0 0,0 0,0 0,0 0,0 0,0 0,0 100,0 | 0,0 1
Climber 25,0 0,0 0,0 0,0 41,7 16,7 0,0 0,0 16,7 12
Fern 14,3 0,0 0,0 0,0 0,0 71,4 14,3 0,0 0,0 7
Geophyte 0,0 18,2 0,0 4,5 0,0 45,5 4,5 0,0 27,3 22
Grass 25,0 0,0 0,0 0,0 25,0 12,5 0,0 0,0 37,5 8
Perennial 8,1 16,3 0,0 0,0 7,0 37,2 4,7 2,3 24,4 86
herb
Sedge 25,0 25,0 0,0 0,0 0,0 0,0 0,0 0,0 50,0 8
Shrub 18,2 0,0 0,0 0,0 27,3 36,4 0,0 4,5 13,6 22
Tree 87,2 4,3 0,0 0,0 6,4 2,1 0,0 0,0 0,0 47

To make the results displayed in Table 4.3 more accessible, a graph of plant type per

freshwater ecosystem was compiled.
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3.4.3.1 Unchanneled valley bottom

The unchanneled valley bottom wetland has a fairly even distribution of species, with
grasses and sedges the most dominant. It is also rich in geophytes.

Unchanneled valley bottom
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Figure 4.3. Plant type distribution in an unchannelled valley bottom wetland.

3.4.3.2 Channeled valley bottom

The channeled valley bottom wetland sees the emergence of some trees, but with
geophytes, perennial herbs and sedges dominant.

Figure 4.4. Plant type distribution in a channeled valley bottom wetland
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3.4.3.3 Channel

In the channel (and associated banks), trees are by far the most dominant plant type.
Trees make up about 20% of all medicinal plant use and this is therefore a very
important habitat to protect (Lawes et al., 2004).

Figure 4.5. Plant type distribution in a river channel and associated banks.

3.4.3.4 Lake

Lakes constitute a very small fraction of wetlands in South Africa and are therefore not
very important in this analysis.

Figure 4.6. Plant type distribution in a lake.

25



3.4.3.5 Flat

The water content in flat wetlands can vary considerably and that makes the
establishment of plants that require moisture regularly, difficult. That is why geophytes
are the dominant specie in this habitat. Although not shown, annual herbs can also be
expected in this habitat.

Figure 4.7. Plant type distribution in flat wetland

3.4.3.6 Floodplain wetland

Floodplain wetlands also contain a large variety of plant species, with climbers, grasses
and shrubs the most dominant.

Figure 4.8. Plant type distribution in floodplain wetland
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3.4.3.7 Depression

Due to their geomorphic composition and soil characteristics, depressions and in
particular pans, have very poor vegetation cover. Areas surrounding some of these pans
may be very rich in flora, such as the area surrounding Lake Chrissie in Mpumalanga.

Figure 4.9. Plant type distribution in a depression

3.4.3.8 Valleyhead seep

In the context of this study, the valleyhead seep and hillslope seep are considered
together.

Figure 4.10. Plant type distribution in a valleyhead seep.
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3.4.3.9 Hillslope seep

This habitat is, apart from trees, one of the most diverse concerning the occurrence of
plant species utilised for medicinal purposes.

Figure 4.11. Plant type distribution in a hillslope seep.
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4. Identification of medicinal plants associated with freshwater
ecosystems

Von Ahlefeldt et al. (2003) compiled an extensive list of plants that were traded in
KwaZulu-Natal prior to 2003. Table 4.1 is an extract from that list of medicinal plants
occurring freshwater ecosystems. In this publication, uses were not specified and were
obtained from other sources.

Diederichs (2006) listed the seventy most utilised medicinal plants in KwaZulu-Natal.
The plants listed in Table 4.2, extracted from that list, occur in freshwater eco systems
(also see Lawes, 2004).

From the most used medicinal trees traded in the Eastern Cape, three can be associated
with freshwater ecosystems, namely Illex mites, Rapanea melanophloeos and Trichillia
emetica (Lawes, 2004).

It must be noted that plants with medicinal properties that occur in freshwater
ecosystems are restricted to areas with relatively high rainfall. Areas such as the Karroo
and parts of the Eastern, Northern and Western Cape were not considered in this study.
Many medicinal plants occur in these areas, but few, if any, are not associated with
freshwater ecosystems.
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The plants identified in the two tables give a very good indication of the most important
plants utilised in the medicinal trade and that are associated with freshwater
ecosystems.

However, for the purpose of this study, Arnold et al. (2002) was used as the primary
source to identify plants that are considered to be of medicinal value that occurs in
freshwater ecosystems. Plant use described as “magical” were not included in the list if
that was the only use for the plant.

More than eighty other publications were also consulted to identify medicinal plants
that occur in freshwater ecosystems (Appendix 2). This information was also evaluated
against personal experience and informal consultations with various stakeholders (J.
Mabanga, G. Nicholls, pers. comm.).

It is not always straightforward to classify plants on a regional basis, based on their
habitat. Plants may be associated with freshwater ecosystems in one region, but could
be considered a grassland species in another region. It is therefore inevitable that some
of the plants that are included (or excluded, for that matter) are based on the author’s
personal knowledge.

Based on the above assumptions, a provisional list of plants was compiled that could be
considered to comply with the requirements of this study. After the workshop, where
the criteria were more strictly quantified, the list was reduced. Where information
about the following was lacking or uncertain, the plants were removed from the list:

e The medicinal use of the plant is not clear

¢ Plants that are not indigenous or

e Where the habitat is uncertain.

The information gathered from the literature regarding individual plant species was
recorded as follows:

e Family.

e Genus and specie name.

e Other names. This includes local names in various languages. Although local
names are not always plant-specific, it is a very handy aid when talking to non-
botanists.

e Plant type. A standard description was compiled from the short plant
description obtained from literature (see Chapter 4.1).

e Freshwater ecosystem. From the habitat and personal experience, a
freshwater ecosystem, as discussed in Chapter 3.2, was allocated to each specie.
The most dominant ecosystem was listed.

e Habitat. The habitat was obtained from literature

e Ecological Role. The ecological role, as discussed in Chapter 3.4, was used to
assess every plant.

¢ Distribution. Distribution at this stage is per province.

Disease symptoms: Plant parts used. The disease that is treated is listed first
and then the plant part used for that purpose.

e Literature with page number. The literature cited with an accompanying page
number is listed. The complete list of references can be found in Appendix 2.
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The table in Appendix 3 reflects the data available in the literature as well as the
personal experience of the authors and is not necessarily complete.

In order not to lose information that might be of use for further research, plants with
insufficient information, but that might have medicinal value, are listed in Appendix 4.

Appendix 5 lists exotic plants utilised for medicinal purposes.
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5. Recommendations.
Formal liaison with Herbalists and Traditional Healers

The recommendations and outcome of this project can only be successful if the role-
players and stakeholders form an integral part of the planning and execution of these
recommendations.

Plant distribution within freshwater ecosystems

The occurrence of medicinal plants should be linked to habitat and role. If this is
understood better, propagation requirements as well as resilience to change in habitat
can be assessed.

Ecological role of medicinal plants within freshwater ecosystems

The ecological role that medicinal plants play within a particular habitat need to be
quantified. Since most medicinal plants only occur in small numbers and low
concentrations, it is considered to be important to understand the ecological niche that
these plants occupy. It must be noted that there are exceptions where plants can cover
fairly large areas. Examples are Gunnera perpensa and Typha capensis.

Species sensitivity to natural or induced changes to environment

Protection should not only be in terms of overharvesting, but we need to understand
the life history of the plant and its ecological requirements in terms of survival when
natural conditions change or disappear.

Ex-situ and in-situ propagation (taking distribution and ecological role into
account)

Based on the understanding of the plant habitat, ecological role and sensitivity, ex situ
and possibly in-situ propagation techniques can be developed.

Experience in KwaZulu-Natal (Brian Abrahams, pers. comm.) has indicated that the
establishment of a nursery that could supply THPs is not very successful. What is
successful is to establish a holding nursery where THPs can acquire stock plants to grow
on themselves.

Emphasis should therefore be on the training of THPs and herb gatherers to enable
them to propagate their own medicinal plants.

Chemical analysis of selected species.
Although the medicinal use of plants are well documented, only a small percentage of

plants utilised for medicinal purposes and associated with freshwater systems have
been subjected to detailed scientific scrutiny.
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A large number of trees have also been studied for their medicinal properties. Often the
plants are medicinal when alkaloid-, glucoside-, terpenoid- esters, acids or volatile oil
compounds are found in the plants.

Plants that are considered important in this regard are listed in Table 5.5. This list is by
no means exhaustive.

Table 5.5 Forest and woodland species that warrant further research (Lawes, 2004):

Plant Name Part to be investigated
Apodytes dimidiata Leaves

Cryptocarya woodii Bark/leaves

Ekebergia capensis Bark/roots

Phygelius capensis Leaves

Trichilia emetica Leaves, bark

Trichilia dregeana Bark

Alternative plant parts that can be utilised

In those cases where some of the medicinal plants are difficult to propagate, or raw
material become scarce, alternatives should be investigated, such as using the leaves
instead of bark and roots to ensure survival of the plants. The University of Pretoria is
currently involved in such studies, but not necessarily related to plants that occur in
freshwater ecosystems.

Plant protection measures

With a thorough understanding of the plant habitat, ecological role and sensitivity, ex
situ plant protection measures should be developed. Also given that higher plants such
as trees take a relatively long time to mature if domesticated, sustainable harvesting
regimes should be practiced and rolled out.

Knowledge dissemination

Knowledge dissemination should focus on the following:
Understanding plant habitat, ecology and protection
Training in propagation techniques
Importance of correct harvesting times
Importance of correct harvesting techniques

Regional assessment
From the current desktop study, it would appear that the medicinal plants occurring in
KwaZulu-Natal have received the most attention due to the large quantity of plants in

this high rainfall region of South Africa.

It is recommended that other regions also be identified and that focus be placed on
them.
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Due to the fact that this study focuses on medicinal plants occurring in freshwater
ecosystems, these areas will have to comply with these criteria. Possible areas could
include:

Western Cape Mountains

Barberton Centre

Wolkberg centre

Soutpansberg centre

Sekhukune centre (Van Wyk and Smith, 2001)

Pilot projects

Once regional studies that complement existing studies have been identified, pilot
projects could be initiated in these areas. It could focus on freshwater associated plant
studies in respect of use, habitat, propagation and awareness building.

Ideally, these projects should be linked to local tertiary institutions, for example, a pilot
study in the Soutpansberg and Wolkberg can be under the auspices of the University of
Venda; and a study in the Western Cape mountains can be under the auspices of the
University of the Western Cape.

Concluding remarks

It must be accepted that the use of plants for medicinal purposes is ingrained in the
fabric of our society. What is needed is the assurance that our children (and their
children.....) will still be able to reap the benefits that nature provides.

Freshwater ecosystems, as described in this paper, play a crucial role, since almost half
of the plants used medicinally, occur in these habitats.

Since this market/trade operates predominantly in the informal sector, there are still
many unknowns and ample opportunity for research.

One of the biggest short-term challenges is the assurance of supply of the raw material.
Most of the raw material is gathered in the wild where it is known that the populations
are declining at an alarming rate (Lawes, 2004). However, there are sufficient laws in
place in South Africa to ensure the protection of medicinal wetland plants. What is
required is the cooperation of the THPs and herb gatherers to harvest in a sustainable
manner.

Certain herbs and bulbs can be grown ex situ and can be market-ready within 2 to 3
years. The same is not true for most trees where the bark is utilised. Trees may take up
to 15 years to be mature enough before they can be harvested again. For example,
Ocotea bullata (black stinkwood) is, for practical purposes, extinct in KwaZulu-Natal
outside protected areas. Bark is currently imported from Swaziland and Mozambique.
The harvesting in these countries is also not sustainable and importation is not a long-
term solution.
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The following appendices are attached:
Appendix 1: Outcome of Workshop held at WRC on 15 February 2011. This is a
summary of discussions and recommendations that emanated from the

workshop

Appendix 2: Literature consulted to compile list of medicinal plant species
associated with freshwater ecosystems.
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Appendix 1: Outcome of Workshop held at WRC on 15 February 2011.

Contract K8/971: Distribution, use and ecological roles of the medicinal

Discussion notes from the workshop that took place on 15 February 2011 from 09:00

plants confined to freshwater ecosystems in South Africa

to 13:00 at the offices of the Water Research Commission, Pretoria.

Present:
1. Prof Kobus Eloff University of Pretoria
2. Ms Althea Grundlingh Agricultural Research Commission
3. MrJudd Kirkel Private Sector, Consultant
4. Mr Jabulani Mabanga Herbalist
5. Ms Carina Malherbe Department of Environmental Affairs
6. Mr Gary Marneweck Private Sector, Consultant
7. Mr Masilo Mashatole Department of Environmental Affairs
8. Dr Lyndy McGaw University of Pretoria
9. Mr Eric Munzhedzi SANBI
10. Mr Ntambudzeni Nepfumembe Department of Environmental Affairs
11. Mr Ramogale Sekwele Department of Water Affairs
12. Mr Peter Tshisikhawe University of Venda
13. Dr Carin van Ginkel Researcher and co-leader of the project
14. Dr Johan Wentzel Project Leader
15. Ms Annette Wentzel Scribe
Background

Drs Johan Wentzel and Carin van Ginkel are currently busy with a desktop study on
the distribution, use and ecological roles of medicinal plants confined to freshwater
ecosystems in South Africa. (Water Research Commission contract K8/971) The aim
of the workshop is to discuss the results of the project and to obtain the input of
other specialists regarding the aims of the current study).

Arnold et al (2002) compiled an annotated checklist of all medicinal plants recorded
in South Africa. This list was used to select medicinal plants that occur in freshwater
ecosystems and other references were consulted to expand on this. In the desktop
study the team made use of numerous publications on the subject. The list also
reflects the personal experience of the authors as well as that of various other
experts in the field. A list of almost 500 plants were recorded, including the plant
family; genus and specie names; synonyms; other indigenous/common names;
classification; description of the plant; habitat; disease symptoms and plant parts
used; provincial distribution; and relevant publications where the information was
found.

Recommendations from the participants to the project team:

e The information collected and the list produced by the team, through the
desktop study is very important.
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The focus should be to look at the sustainable use of the medicinal plants
and how to protect the plants and their habitats. The project should not lose
sight of the need to protect the habitat and the plants.

More Herbalists and Traditional Healers should be consulted to get their
inputs on which plants are used and what are, in their views, the priorities.
Although there is a concern that collectors may not be sensitive to the
sustainable utilisation of the medicinal plants, it is balanced by the
knowledge of the Herbalists and Traditional Healers, who are the buyers and
consumers.

The project should take note of the fact that through the research done by
universities it has been proven that many of the diseases can be cured by
using the leaves of the plant, instead of the bark or roots, which are a very
destructive way of collecting.

The project should not only address research but the knowledge/ information
should be made available to benefit the communities.

It is important to state that the project will only deal with indigenous plants.
The correct definition for “.. plants confined to freshwater ecosystems in
South Africa” should be used in line with SA legislation to reduce the current
list.

Freshwater ecosystems: “Plants that occur in freshwater habitats associated
with riparian and wetland ecosystems, that survive permanent or temporarily
in saturated anaerobic conditions — excluding coastal estuarine systems.”
The definition of “riparian” and “wetland” should be taken from the national
Water Act.

Medicinal plants: “Plants containing chemical compounds with therapeutic
properties.”

Plants that do not “qualify” in terms of the above definitions should be taken
out of the current list.

Criteria selection: Make use of the IUCN threatened or protected list (TOPS).
The project team will send the reduced list to the participants of the
workshop to request comments.

The project team could also consult the internet; the Medical Research
Council web site; and Vinesh Maharaj at CSIR.

The project team should then try to discuss the reduced and amended list
with Prof Ben-Erik van Wyk to assist with the classification as well as to
prioritise plants in terms of further research..

Any information that has been published about medicinal value and use of
plants may be used. However, should the project require the use of new
indigenous knowledge, the Department of Environmental Affairs (Ms Carina
Malherbe) should be consulted about the process that needs to be followed.
For further research it is important to look at the possibility of plants that
occur in freshwater ecosystems but which have not been recorded with
medicinal value.

Although exotic and invasive plants already occur in freshwater ecosystems
and are used for medicinal purposes, it is important to state that the optimal
use of these plants should be encouraged but not the propagation thereof.
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The importance of the plants in terms of their ecological functioning should
get attention in a next phase of the study.

Road ahead:

Emphasis should be on the sustainable use as well as the protection of the
plant species and their habitats.

Further research is needed on species with potential medicinal value but has
not been recorded as such.

Safety and toxicity: exclude plants with a narcotic potential.

In those cases where some of the medicinal plants are difficult to propagate,
alternative sustainable uses should be investigated, such as using the leaves
(or extracts from the leaves) instead of bark and roots.

The possibility of cooperation with the Council of Traditional Healers should
be investigated. The formal structures should be involved. They are an
important partner in this project.

The project should focus on traditional medicinal uses only, and exclude
plants with magical properties at this stage.

Special attention should be given to threatened plants.

The project can consider compiling a list of the most important plants
[perhaps 10] that can be considered for further research.

Protection should not only be in terms of overharvesting, but we need to
understand the life history of the plant and its ecological requirements in
terms of survival when natural conditions change or disappear.

The change of natural conditions and the impacts thereof on medicinal plants
in freshwater ecosystems has apparently not been investigated and research
in this regards is of the utmost importance to South Africa.

It is important that the project develop knowledge that will bring a better
understanding of the ecological niche of the medicinal plants confined to
freshwater ecosystems.

Understanding the conditions under which these plants grow, will also assist
in those cases where it is difficult to propagate the medicinal plants confined
to freshwater ecosystems.

The list of plant species should specify the plant use categories. This could
assist when alternative species are proposed for the same use.

Harvest times of the plants are an important factor that needs to be
considered. Plants can be destroyed if they are harvested at the wrong time
of the year.

Propagation of plants can be done in situ by communities, and ex situ by
nurseries. Priority should be given to those medicinal plants that are worth
spending research time on and plants that will be to the benefit of the
communities.

The project must caution against in situ propagation that has the potential to
destroy the ecosystem where the plants occur.

Cultivating medicinal plants at the many sewage works in South Africa has
the potential of job creation and should be investigated.
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e The project has the potential to change the important contribution of our
indigenous plants in terms of their medicinal value.

e Development of publications [brochures] could be one of the outcomes of
the project. These publications should communicate the findings of the
project in a way that will benefit communities.

e |t should be recognised that different regions have different traditional
knowledge of the medicinal plants, but that the project should serve the
whole country.

e Animportant factor that needs to be investigated is how the medicinal plants,
confined in freshwater ecosystems, are distributed. Some wetland plants
only occur at certain locations. There are three riparian zones where plants
occur and this aspect has not been addressed. The value of this information,
should it become available, is extremely important as it can be incorporated
into the national RDM process and as well as the RQOs.

e The project can make use of the vegetation map that was published in 2006
(Mucina and Rutherford)to indicate distribution of the plants nationally. This
information should be taken one step further, namely also indicate the
different zones where it occurs.

e The project should be linked to the legislative mandate of the Department of
Environmental Affairs, using the Biodiversity Management Plans as a starting
point and use plants that occur in freshwater ecosystems that are under
threat.

e For this project the plants are important and not necessary the application
[people and/or animals].

e Field work/visits should be part of the project, as new plant materials are still
discovered, for example De Hoop Dam.

e A photo data base of the plants, bark, leaves, etc. should be kept updated
during field work.

e Marketing should not be part of this project.

Project team should include, but not limited to the following:

e Scientists actively involved in multidisciplinary medicinal plant research

e Government representatives, including Water Affairs, Environmental Affairs,
Health, Provincial Government.

e Wetland ecologists.

e Botanists/SANBI.

e Research institutes such as the ARC, CSIR [Vinesh Maharaj).

e Universities. They should use the information from the project to transfer
knowledge. Specific names mentioned: Prof Roy van Brmmelin; Gerhard
Prinsloo.

e Council of Traditional Healers. Specific name to be provided by Carina
Malherbe.
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Appendix 2. Literature consulted to compile the list of medicinal plant
species associated with freshwater ecosystems.

The number in brackets refers to the reference provided in Appendix 3.
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