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Abstract
Background: Overexploitation of natural resources is a major threat to biodiversity as it may lead to the extinction of rare and vulnerable species. According to the National
Biodiversity Act (NEM:BA), act 10 of 2004 any person who is in possession of a species that is listed as protected or threatened or owns any product derived from these species must
have a valid permit to do so. Countries with unique floras such as South Africa face major challenges in protecting indigenous plants from specialist collectors while having to manage
other threats such as habitat destruction, biological invasions and climate change. DNA barcoding can be used as a tool in aiding plant conservation. In this study, core DNA
barcoding regions (rbcLa and matK) were used to assist in identifying the threatened plant species of South Africa. Results: Based on genetic divergence, PCR amplification
efficiency and the BLAST algorithm, the core DNA barcodes proved to be efficient. Hence a DNA barcoding library was created on BOLD (Barcode of Life Database) to assist in
future identification of unknown or taxonomically doubtful species. Significance: Plant diversity is not only crucial in maintaining healthy and sustainable ecosystems, but also holds
socio-economic value. In order to implement strategies to protect threatened species, identification of these species is a critical first step.

3. Material and Methods

1. Introduction
Non-timber Forest Products (NTFPs) have been exploited by

Taxon sampling

indigenous communities for subsistence and trade since

One hundred and twelve taxa from 17 families listed in NEM:BA 2004 were

around 8000 BC (Reichard & White 2001). With the recent

sampled in this study.

spike in population growth and unemployment in South Africa
being at an all time high, the commercialisation of natural

Molecular methods

products in the form of crafts, medicinal and ornamental

DNA was extracted using the 10X CTAB method (Doyle & Doyle 1987) from

plants has steadily increased (Ticktin 2004). NTFPs are not

herbarium material. Standard protocols (CBOL Plant Working Group, 2006)

only exploited by poor communities (Twine et al. 2003), as a

were used to sequence the core barcoding regions (rbcLa and matK) and to

number of rare South African plants have also been exploited

create a DNA barcode reference Library.

and illegally traded by the specialised cycad, succulent and

4. Results and Discussion

cut flower industries.
Indigenous South African plant species that are vulnerable to

Of all the species listed in NEM:BA TOPS (2004), 58% have been barcoded

extinction (see Fig. 1) due to illegal and unsustainable

(Fig. 2). The family Zamiaceae was prioritised for barcoding as globally it

harvesting

includes the most illegally harvested plant species. Furthermore, 64% of all

are

listed

in

the

National

Environmental

Management: Biodiversity Act 10 of 2004 (Threatened or
Protected Species Regulations: NEM:BA 2004). The NEM:BA
TOPS list aims to protect threatened species by restricting
their trade and collection. It is regularly updated, with the
2015 edition being the most recent version. d

critically endangered species from other plant families were also barcoded.
Future works entails plant collection and DNA barcoding of all species on this
list. A complete DNA barcode library will be created on BOLD (Barcode of Life
Database) to assist in future identification of unknown or taxonomically
doubtful species.
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2. Aim

5. Significance

In this study, core DNA barcoding regions (rbcLa and matK)

Although this is ongoing work, the findings of this study have major

were used to create a DNA barcode reference library to

applications for monitoring the illegal harvesting and trade of regulated and

assist in identifying illegally harvested plant species in South

threatened plants in South Africa.

Africa.
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Fig. 2: Graph showing the total
number of species on the NEM:BA
TOPS list and the proportion of these
species that have barcodes.
c

d

Environmental

7. Acknowledgements

2007.

Environmental

Affairs

Gazette,

14

Department

of

and

Tourism,

Pretoria.
Reichard, S.H., & White, P. 2001. Horticulture as a
Pathway of Invasive Plant Introductions
in the United States Most invasive plants
have been introduced for horticultural use
by

nurseries,

gardens,

botanical
and

individuals. BioScience 51(2): 103-113
Ticktin, T. 2004. The ecological implications of
harvesting

non-timber

forest

products. Journal of Applied Ecology
41(1): 11-21.
Twine, W., Moshe, D., Netshiluvhi, T., & Siphugu,
e

f

Fig. 1. Threatened or Protected species listed in NEM:BA
2004: a) Erica verticillata, b) Gethyllis namaquensis, c)
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www.flickr.com
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