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Abstract
South Africa has an abundant heritage of valuable indigenous plants with recognized medicinal value. The
reported critical over-harvesting of wild populations is considered an urgent issue for biodiversity
conservation. Growing demand for therapeutic products from indigenous medicinal plants have led to
increased interest in its cultivation. Cultivation of these indigenous medicinal plants represent a viable
option for improving smallholder farmers’ livelihoods, as well as sustaining the availability of these
resources for future generations. Serious bottlenecks however exists for subsistent farmers in the cultivation
of these valuable plants. It was pertinent to probe whether the cultivation of medicinal plants provide feasible
solutions to rural poverty, while effectively conserving threatened indigenous biodiversity. The paper
employed a comprehensive review of existing literature to explore relevant issues constraining smallholder
farmers from involvement in a potentially lucrative medicinal plants value-chain. Findings indicate
challenges such as inadequate domestication of valuable plants species, continued over-harvesting from
wild populations, poor knowledge of required agronomic practices, low efficacy perception regarding
derivatives from cultivated plants, among a multitude of others. These constraints exists alongside the
conservation-oriented strategy driven by international conservation agencies and wholly adopted by the
South African government. Recommendations to improve smallholder involvement in the cultivation of
medicinal plants include support to research and extension, targeted inducement to smallholders,
contracting and off-take agreements, aimed at promoting an alternative poverty-alleviation-focused
economic development strategy. The review adds to the conceptual discourse related to plant diversity,
resource conservation, poverty alleviation and economic development within the medicinal plants valuechain.
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Introduction
The importance of medicinal plants have been ascribed to their ancient therapeutic uses,
as well as relevance to human culture and nutrition (Anthonio et al., 2013; Chen et al.,
2016; Mahmoudi, 2017). These plants have been shown to have a long and illustrious
history among many indigenous peoples and communities (Kumar and Bhatnagar, 2014;
Panday and Singh, 2016; Lerotholi et al., 2017). Medicinal plants contain substances
useful for healing purposes, or which are easily blended for pharmaceutical purposes.
Through secondary metabolism, medicinal plants produce a diverse array of biologically
active compounds (Cushnie et al., 2014) credited with several pharmacological
properties. A vast number of medicinal plants have been studied regarding their phytochemical constituents (Egamberdieva et al., 2017), including those commonly used in the
treatment or prevention of specific ailments and diseases, and generally considered to
play a beneficial role in health-care. Their application in the treatment of humans and
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livestock for various ailments and diseases have been well documented, as local plants
used for medicinal purposes possess biological and sociocultural legacies (Mbuni et al.,
2020; Sher et al., 2016).
The cultivation, harvesting, processing, utilization and marketing of medicinal plants make
valuable contributions to the economic well-being of communities (Bareetseng, 2015;
Sher and Bankworth, 2015; Rousan and El-Uzaizi, 2016), while also developing new
value-chains and the traditional health-care knowledge systems. Medicinal and aromatic
plants are also categorized as essential constituents of non-timber forest products, which
are used in traditional health-care interventions while supporting the livelihoods of many
across the globe. Estimates indicate that approximately 80% of the global population
depend on traditional medicines (Shakya, 2016), with a projected market value in excess
of USD 72 billion (Rathore and Mathur, 2018).
According to Agribook Digital (2020), medicinal plant farms are considered as frontrunners for the future provision of scarce and commercially valuable plant species with
medicinal value in Southern Africa. There is however insignificant cultivation of medicinal
plants in South Africa (DAFF, 2016; Moshi and Mhame, 2013), with only few plants
minimally cultivated such as Moringa oleifera and Aloe forex. Considering the market
potential and the shortfall from natural or wild sources, many international organizations
including the World Health Organization (WHO), International Union for the Conservation
of Nature (IUCN) and World Wide Fund (WWF), have argued that commercial cultivation
provides a good alternative source and enduring livelihood for local communities,
including protection of the natural resource base (Rashid et al., 2014). Related closely to
this, Ndou et al. (2019) explored the implications of a functional medicinal plants valuechain in South Africa, specifically linked to the viability and sustainability of smallholder
farmers’ involvement. They outlined the entry constraints for smallholder farmers into the
lucrative niche, while advocating for the provision of necessary support to enable
participation in the cultivation and processing of medicinal plants by rural producers.
Cultivation of medicinal plants is considered as a feasible diversification enterprise for
many small-scale farmers as demand is high, trade opportunities are increasing and the
income generating potential is good (Marshall, 2011).
However, very few studies have explored the challenges of medicinal plants cultivation
and commercialization among smallholder producers. There are myriad of risks and
challenges inherent in the domestication of medicinal plants, which Volenzo and Odiyo
(2020) claimed to require additional comprehension. Astutik et al. (2019) considered this
an amplification of the need for empirical investigation of medicinal plants production
systems. This review therefore aims to highlight the constraints related to the cultivation
of valuable medicinal plants among rural smallholder producers in South Africa. The
current paper differs from available studies on the cultivation of medicinal plants, by
plugging existing gaps related to the involvement of small scale farmers, which is deemed
relevant for policy makers, agricultural development practitioners and smallholder farmers
interested in the cultivation of medicinal plants as a rural livelihoods approach, a targeted
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strategy for poverty alleviation, and for increasing income generation opportunities
respectively.
The paper is structured according to the following sections; a methodological outline is
presented in the next section. Section 3 provides a review of medicinal plants’ uses and
its importance to rural livelihoods while identifying current studies specifically related to
the cultivation of medicinal plants in South Africa. Section 4 outlines and discusses the
key issues established in the literature related to cultivation of medicinal plant. Section 5
concludes the review with a summary and recommendations.

Method
Extensive literature search using web-based database especially Google Scholar were
conducted between May and November 2020. Other databases consulted include
EBSCO-Host and Web of Science, utilizing the search words ‘medicinal plants’,
‘cultivation of medicinal plants’, ‘medicinal plants in South Africa’ and ‘cultivation of
medicinal plants in South Africa’. These searches yielded a variety of articles which were
synthesized based on relevance and limited to those published in peer-reviewed journals.
Articles published between 2000 and 2012 were consulted to understand the context for
medicinal plants cultivation, though only those recently published between 2014 and 2020
were adopted and used in the study. Information from these sources were used to
analyze issues relevant for smallholder involvement. Additional insights were provided on
practices in other countries related to cultivation of medicinal plants.

Review
Usefulness of medicinal plants in South Africa
In South Africa, medicinal plant-based formulations locally called ‘muthi’ in the isiZulu
language and ‘amayeza’ in isiXhosa language are widely used in the health-care system,
particularly by the indigenous African population. In many rural communities where
primary health care systems and livestock veterinary services are not easily accessible,
there is reliance on indigenous medicinal plants. Opara and Osayi (2016) posited that in
the face of systemic challenges, herbal medicine presents a viable alternative in largely
pluralizing health systems. Furthermore, medicinal plants are the backbone of an array
of ethno-veterinary and traditional medical systems all over the world (Dar et al., 2017;
Oluwafemi et al., 2020), as they provide locally accessible, culturally appropriate, and
economically affordable healthcare options (Diaz-Reviriego et al., 2016).
There is significant trade in the South African traditional medicine sector exceeding R2.9
billion annually (Mander et al., 2007). The linkages between bio-cultural diversity and
abundance of plant species in South Africa provides impetus for extant interventions to
develop traditional medicines. Medicinal plants are vital in the modern complementary
and alternative medicines sector, and facilitates the discovery of novel drug contenders
in the pharmaceutical sector (Shakya, 2016). Medicinal plants also play a central role not
only as traditional medicines but as trade commodities, and the livelihood contribution
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these goods make to a large number of rural communities has been noted (Rankoana,
2016). With increasing population growth, urbanization and strong cultural values
regarding traditional medicines, the trade in medicinal plants has surged considerably
(DAFF, 2016; Xego et al., 2016). This has resulted in the over-harvesting of certain
important species found in the wild, to the point of certain extinction. For instance,
medicinal plants such as Siphonochilus Aethiopicus (Zingiberaceae) commonly called
‘wild ginger’ is widely considered as an endangered species on the Red Data List, with a
variety of uses for which the Botanical Society of South Africa has actively encouraged
farmers to cultivate. Significantly, the tubers of Pelargonium sidoides and Pelargonium
reniforme are considered important medicinal species, a rich source of vital ingredients
with useful properties, which have been harvested from wild populations for the export
market. With virtually negligible field cultivation, the pressure on existing naturally
occurring populations and resulting depletion presents a looming threat to biodiversity
(Innovus, nd).
Both empirical and anecdotal evidence indicate the entrance of medicinal plant products
into the informal and formal entrepreneurial sectors of the South African economy
(Wiersum et al., 2006), which Tanga et al. (2018) referred to as a large and growing
industry. This has led to an increase in the numbers of wild plant harvesters, backyard
medicinal plant gardens, and small holdings of selected medicinal plants, cottage
processors and traders. An entire value chain for medicinal plants has developed to meet
the needs of many millions traditional-remedy consumers in Southern Africa (Petersen et
al., 2017). Evidently, the demand for medicinal and aromatic plants have grown rapidly
because of accelerated local, national and international interest. According to DAFF
(2016) this interest resulted in the export of approximately 6497 tons of medicinal plants
in 2015. Noorhooseini et al. (2017) attributed this to a global trend of increased
acceptance of herbal products especially in developed countries, and the involvement of
western pharmaceutical industry. The demand is expected to grow significantly in the
future fuelled by the growth in sales of herbal supplements and remedies.
Related studies on cultivation of medicinal plants in South Africa
Scholars and researchers earlier highlighted the importance of cultivating medicinal
plants in South Africa (Jagar and Staden, 2000; Keirungi and Fabricius, 2005; Wiersum
et al., 2006). This was considered both a conservation strategy and poverty reduction
plan, inherited from rural development thinking. The conservation-through-cultivation
approach (Mcgaw et al., 2005) continues to be a predominant framework, guiding recent
policies and strategy related to medicinal plants. Recent studies on the cultivation of
medicinal plants have also primarily adopted the conservation approach, either to
highlight value-chain interactions, sustainability and quality assurance issues ( Tanga et
al., 2018; Ndou et al., 2019), identified abiotic conditions or reviewed strategies for
cultivation (Xego et al., 2016; Tshabalala et al., 2020), compared benefits from wild and
cultivated medicinal plants (Van Wyk et al., 2018), or documented local knowledge and
practices among segments of the population (Semenya and Potgeiter, 2014; Maroyi,
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2017). Specific studies related to constraints facing smallholder farmers in cultivating
medicinal plants are scant. Keirungi and Fabricius (2005) earlier averred that the main
barriers to commercial cultivation are availability of suitable land, irrigation facilities, lack
of start-up capital, inadequate access to markets and unavailability of seeds or
propagation materials. They also opined that cultivation of medicinal plants could
contribute to the economic empowerment of women in rural areas. However, Volenzo and
Odiyo (2020) pointed to the low benefits for growers of medicinal plants even in the face
of increasing international trade, and attributed this to existing non-tariff barriers -such as
health and safety requirements, and high transactional costs.
Ndou et al. (2019) investigated the medicinal plants value-chain in South Africa, and
identified the various actors involved in the sector. Their study highlighted existing
relationships among the different role players in the medicinal plants trade, characterized
by processing and trade, with entry difficulties for smallholder producers. Tanga et al.
(2018) explored the cultivation of medicinal plants in South Africa with an emphasis on
the quality assurance and sustainability of supply. They pointed out the scarcity of
information on this topic, which they blamed on attention being paid to food crops and
food security issues. Their study mostly dwelt on issues of propagation, bio-diversity
conservation, sustainability of supply, product quality and commercialization. The study
however, identified pertinent issues including accessibility of plant materials, disease
susceptibility, labor cost, environmental and agronomic adaptation issues facing potential
entrants in the cultivation of medicinal plants. Xego et al. (2016) investigated the methods
suitable for growing medicinal plants, though they specifically concentrated on
hydroponics as a cultivation strategy. While concluding on the positive income generating
potential, their review did little to highlight possible constraints to smallholder involvement
in medicinal plant cultivation.
Semenya and Potgieter (2014) documented some of the medicinal plants and indigenous
knowledge among the Bapedi tribe, and observed that traditional healers cultivated
scarce medicinal plants in backyard home-gardens. Their study however, focused on the
identification of medicinal plants found in home-gardens within their study area. Van Wyk
and Prinsloo (2018) explored the harvesting, sustainability and cultivation of medicinal
plants, outlining inherent advantages in cultivating rather than wild harvesting of medicinal
plants. They identified challenges to the cultivation of medicinal plants, requiring a shift
from traditional harvesting to planned cultivation for formal markets. Maroyi (2017)
identified some of the wild and cultivated plant species useful for medicinal purposes in
the Eastern Cape Province, while primarily focused on diversity of use and local
knowledge among study respondents. Tshabalala et al. (2020) used analytical modelling
to predict the spatial suitability distribution of Moringa oleifera cultivation, and
concentrated on soil and other conditions favorable for maximum growth of the plant.
Considered generally, these studies are favorably aligned to the school of thought
promoting cultivation as a purely conservation strategy.
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Discussion
The exploration of available literature on cultivation of medicinal plants in South Africa
revealed pertinent issues relevant for decision makers or smallholder farmers. Firstly,
medicinal plants cultivation in South Africa has been promoted by policy makers mainly
as a conservation strategy. Secondly, there are a multitude of agronomic and agroecological issues that present considerable hindrance to cultivating medicinal plants,
especially for smallholder farmers. Finally, a host of complex socio-economic and sociocultural considerations needs to be resolved before any progress can be attained
involving South African smallholder farmers in the medicinal plants value-chain. These
issues are further discussed below.
Medicinal plants cultivation as a conservation strategy
The position taken by differing schools of thought regarding what might be considered a
better conservation strategy represent significant hurdles. While a number of agencies
are recommending that wild species be brought into cultivation systems, others have
argued that sustainable harvesting presents a better approach for most wild-harvested
species (Dzerefos et al., 2016). This discourse considers the contributions made to local
economies by medicinal plants and their greater value to harvesters over the long term.
The crux of this argument is whether medicinal plants conservation should ideally happen
in nature or in the nursery, or even both (Schipmann et al., 2006; Xego et al., 2016).
Cultivation can have conservation impacts, positive or negative, either reducing the extent
to which wild populations are harvested, or lead to environmental degradation and loss
of genetic diversity as well as loss of incentives to conserve wild populations. The
relationship between in situ and ex situ (in-domo) conservation of medicinal plant species
is an interesting topic with significant implications, though it is beyond the scope of this
review. Identifying the conservation benefits and costs of the different production systems
will continue to guide policies.
Tanga et al. (2018) highlighted that the cultivation of medicinal plants falls primarily within
the domain of biodiversity conservation, while enhancing quality assurance and increases
the availability of medicinal plants for commercialization. It therefore has both primary and
secondary objectives. Among proponents of cultivation as a conservation strategy,
propagation of medicinal plants also come with risks especially for traditional healthcare
and cultural practices (Dzerefos et al., 2016). These risks include issues of acceptability
and efficacy of the commercially propagated plant materials. For threatened medicinal
plant species, commercial cultivation is seen as a conservation option, while for all other
harvested species the priority conservation option is sustainable harvesting from wild
populations. This represents the strongly held view-point among many conservationists.
The disagreement regarding the potential benefits between in situ preservation and in
domo conservation strategies, do not take into account the absence of established
cultivation practices for many indigenous medicinal plants, especially those facing threats
of over-harvesting and extinction. This will therefore entail the introduction of these
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medicinal plant species into existing farming systems. A transformational agenda
involving a rethink and reframe of strategy related to the cultivation of medicinal plants
will introduce required fundamental changes. These changes need to pay greater
attention to integrating social, economic and environmental sustainability issues in the
medicinal plants sector. This position reflects a growing synergy between effective
biodiversity conservation and poverty reduction efforts (Craven et al., 2019).
Agronomic and agro-ecological issues
For medicinal plants to be successfully cultivated by smallholder farmers, these plants
need to be domesticated. This involves the modification of the plants’ morphological
characteristics and genetic make-up, and possible adjustments to the physical
environment in which the plant is grown,-especially for greenhouse cultivation. The
domestication of plants previously found in the wild involves their adaptation to a socially
managed environment (Wiersum et al., 2006). Proper crop cultivation techniques needs
to be developed by crop scientists, and the transfer of scientifically developed
domestication technology and procedures to potential growers by agricultural
extensionists.
Chen et al. (2016) raised issues related to yield and potency of domesticated medicinal
plants, which requires the application of bio-technical approaches such as tissue culture,
micro-propagation, synthetic seed technologies and molecular markers. These
approaches aim to improve desirable characteristics of cultivated medicinal plants while
reducing possibilities of misidentification and adulteration of critically endangered
species. Strategic funding and partnerships are hence required with regards to this, and
involves greater commitment from government agencies, international organizations and
regulators as well as the scientific community.
Cultivation provides a number of advantages over wild stocks for the production of plantbased medicines, outlined in Van Wyk and Prinsloo (2018). These include reliable
botanical identification, sustainable sourcing, pre-contact agreements on volume and
price, quality control, standards according to regulations and preferences, product
certification and homogeneity. Xego et al. (2016) pointed out the potential of using an
alternative cultivation strategy such as hydroponics in the cultivation of medicinal plants.
They observed the many reports of hydroponics cultivation producing more shoots than
conventional soil cultivation, and relatively higher yields of bioactive fraction and total
activity than from wild harvested plants. Giurgiu et al. (2014) earlier posited that cultivation
using hydroponics improved the concentration of bio-active properties in medicinal plants.
Successful cultivation of medicinal plants depends on diverse biotic and abiotic factors
which can modulate the composition of secondary metabolites and essential oils. Also
there seems to be a preference for organic or nature-based farming which as
Egamberdieva and Teixeira (2014) outlined, is devoid of chemical fertilizers and
pesticides.
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However, some common issues facing producers of medicinal plants include abundance
and accessibility of wild populations in certain areas, agro-environmental conditions that
are different from those in areas with naturally occurring plant populations, labor
availability and costs, investments in machinery, post-harvest processing, and profitability
of production (Dajic-Stevanovic and Pljevljakusic, 2015; Hishe et al., 2016).
Socio-economic considerations
Some researchers posit that for medicinal plants cultivation to be feasible economically
and achieve scale, there is need for intensification of production within selected clusters
of micro enterprise-based groups (Amujoyegbe et al., 2012). These plants have to be
cultivated cheaply and in large quantities to generate profits for growers in the valuechain. Contrarily, though the main rationale for cultivation is economic feasibility, the
limitations posed by uncontrolled harvesting from the wild will continue to drive prices
lower. Cultivation for profit will hence be restricted to those plant species already on the
brink of extinction, and useful for high-value medicinal preparations. Several challenges
to the large scale cultivation of medicinal plants in South Africa are identified including, a
lack of institutional support for production and dissemination of the propagation materials
for important species, the low prices paid to harvesters, and long maturity periods for
important medicinal plants (Van Wyk and Prinsloo, 2018). Others limitations include poor
adaptation of plants in cultivated environments, their susceptibility to various pests and
diseases, including high labor costs and low net returns (Tanga et al., 2018).
A number of studies have advocated for initiatives in South Africa to develop propagation
and sustainable production methodologies. These proposed initiatives will ensure
continuous availability and sustainable use of medicinal plant materials. In the absence
of these propagation initiatives, Crouch and Smith (2011) envisaged limited progress and
an ineffective implementation of sustainable conservation strategies for various
overexploited medicinal species. Any effort to stimulate the commercial cultivation of
medicinal plants, especially by smallholder farmers in rural communities, cannot gain
traction without the financial, resource and human capital support from national
government, provincial administration, municipalities and the private sector (Van Wyk and
Prinsloo, 2018). These key players and sectors have been slow in promoting the valuechain, and this deferment makes it impractical and clearly uneconomical for increased
smallholder involvement. Many smallholder farmers have faced difficulties accessing
market information, wastage of valuable plant materials and subsequent abandonment of
their projects.
The South African Department of Environment (DEFF, 2020) and report by the Small
Enterprise Development Agency (2012) confirmed the limitation of smallholder farmers in
the medicinal plants value-chain, with some subsistence cultivation of indigenous species
by disadvantaged individuals. Most large scale cultivation, especially of rooibos and
buchu species have been undertaken by large commercial farmers. Van Wyk and
Prinsloo (2018) decried the potential for large-scale mono-cultural plantations established
for export markets by external investors, which may alter market forces to their
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advantage, and restrict the social and economic development of small scale farmers. The
commercial cultivation of medicinal plants in South Africa, therefore has the potential to
widen the existing dichotomy (Nwafor and Westhuizen, 2020) between smallholders and
commercial farmers. This portends the exclusion of smallholder farmers from
participation, looming irrelevance of the strategy for livelihoods improvement and rural
poverty alleviation.
Furthermore, cultivation of medicinal plants has the potential to deny current wild
harvesters and traders any further participation in this income generating activity (Ndou
et al., 2019), hence there is a reported disinclination among wild harvesters and traders
to encourage any sustainable cultivation of commonly used medicinal plants (Van Wyk
and Prinsloo, 2018). This situation reduces availability of highly south-after medicinal
plants, with the scarcity of these plants having positive economic outcomes for traders
and gatherers who benefit from resultant higher prices therein.
Socio-cultural considerations
For conservationists and some other social researchers, there is a continuous concern
about the acceptance of cultivated medicinal plants (Moyo et al., 2015; Xego et al., 2016),
as cultivated material is believed to lack spiritual power (Netshiluvhi and Ellof, 2016;
Sanhokwe et al., 2016). Although cultivated medicinal plant material is accepted as an
alternative in other countries, South African conservative traditional health practitioners
believe that cultivated plants lack efficacy in healing. According to Fennel et al. (2004),
cultivated medicinal plants may not have the same healing properties as those harvested
from wild populations. Prinsloo and Nogemane (2018) however adduced factors such as
season, irrigation and fertilization of material to possibly result in altered medicinal activity
of cultivated materials. Furthermore, Schippmann et al. (2002) averred that bioactive
compounds in fast growing cultivated stock may be lower than in wild populations
because wild populations may be older due to slow growth.
However, this contention has been shown to be unfounded by Giurgiu et al. (2014), as
the tissue-cultured method adopted in the propagation of Pelargonium sidoides produced
materials of similar coumarin profiles to those existing in wild populations (Innovus, nd.).
Contrarily, specific research regarding this issue reported cultivated medicinal plants
possessing superior concentration of active molecules compared with those harvested
from the wild (Aggarwal et al., 2014; Kamatchi and Vigneswari, 2018). Arguments
regarding the preference of wild medicinal plants over cultivated ones, in terms of efficacy
or possession of superior metabolites, were hence consigned to the realm of speculation
and personal opinion devoid of scientific backing (Raghu and Amruth, 2018).
Other hindrances to smallholder involvement
Lubbe and Verpoorte (2011) as well as Schippmann et al. (2002) suggest that many plant
species are not easy to cultivate, or are slow growing. Large investments are required
before production can start and during the cultivation process. Cultivation of medicinal
plants at a commercial scale also brings challenges such as pests and diseases
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(Mofokeng et al., 2020). Moeng and Potgieter (2011) however admitted that most critical
species in the muthi trade can be successfully cultivated, if best-practice cultivation
methods can be successfully pioneered on a large scale, which is a further obstacle to
smallholder farmers. Misra (2009) also expressed concerns regarding ability of the
cultivated medicinal plants to thrive in monocultures, and smallholders’ capacity to meet
the required production volumes. Furthermore, there is paucity of relevant knowledge
among extension officers regarding commercially required types of medicinal plants, local
sources of seeds or propagation materials, ideal soil requirements, and many other
agronomic information that are mostly unavailable to smallholder farmers in South Africa.
Legislative and policy bottlenecks
South Africa is reported as one of the African countries with an existing national policy on
the conservation of medicinal plants. However, the implementation of environmental
legislation is hindered by the shared responsibility between national and provincial
government. Strydom and King (2013) posits that this has resulted in a fragmented
implementation of environmental laws, and failure to act against transgressors of the law.
This loophole has been exploited by those harvesting critically endangered species and
well as other medicinal plant species. Various international treaties such as the
Convention for Biological Diversity and the Global Strategy for Plants Conservation,
International Conservation of Nature (ICN) all emphasize sustainable harvesting from wild
populations. The Food and Agriculture Organization (FAO) and World Health
Organization (WHO) also recommends continued strengthening of legislation related to
medicinal plants, while supporting the commercial cultivation of medicinal plants to benefit
from the expanding global market of herbal medicines (Moshi and Mhame, 2013). These
policy frameworks actively promote the conservation strategy for medicinal plants.
Status of medicinal plants cultivation in other countries / continents
There is very little commercial cultivation of medicinal plants by smallholder farmers in
many Africa countries, similar to what is obtainable in South Africa. In Ghana, Appiah et
al. (2019) averred that most of the medicinal plants used were collected from the wild,
and are not under commercial cultivation. Ofori et al. (2012) also admitted a lack of
cultivation, while suggesting commercial scale cultivation as a panacea to the reported
scarcity or unavailability of more than 100 species. Though large scale cultivation of the
medicinal plant Artemisia annua was reported in Kenya, Uganda and Tanzania; while in
Benin, medicinal plant gardens have been established in different ecological zones
(Gurib-Fakim, 2014), these are associated with research activities or government
extension initiatives. There is limited progress in uptake of medicinal plants cultivation
among small scale farmers. Recommendations for additional efforts in establishing home
and botanical gardens for medicinal plants have been made.
On the international front, estimates suggest that between 1.3% and 3.3% only of the
identified 2500 species traded are under cultivation (Rajeswara et al., 2012). Though
India is a major exporter of medicinal plants, Raghu and Amruth (2018) posited that only
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a few species are actually cultivated, as emphasis is on collection from the wild.
Cultivation in India is also considered a conservation effort aimed at maintaining natural
stocks. However, Astutik et al. (2019) suggests the commercial cultivation trend is
increasing in most countries of Asia. Reports indicate that cultivated species from private
farmlands in China and Nepal contributed significantly to cash incomes for local farmers,
constituting an estimated 32% of total exports (Shenji et al., 2010; Kunwar et al., 2013).
This has been attributed to the approach taken, wherein cultivation of medicinal plants is
primarily aimed at improving local livelihoods (Williams et al., 2014; Negi et al., 2018). A
livelihoods approach supported by a poverty-alleviation strategy towards the cultivation
of medicinal plants, therefore provides a much needed impetus for smallholder farmers
to participate in the commercial cultivation of medicinal plants.

Conclusion
The review showed that improving the livelihood of poor people, reducing the pressure
on wild populations and enhancing biological diversity are the main reasons for promoting
the cultivation of medicinal plants. Various constraints limit the participation of smallholder
farmers which require concerted efforts towards resolution, from government, research
and other interested stakeholders. As reported, a conservation-through-cultivation
strategy currently drives efforts at cultivating medicinal plants. The implication is that any
planned large scale cultivation of important indigenous medicinal plants by smallholder
farmers will be a conservation-based decision. This decision helps to achieve biodiversity
targets using an economic development approach. Involvement of smallholder farmers
will therefore require inducements in the form of subsidies from provincial and national
governments.
However, as shown in the case of some Asian countries, economic drivers need to be at
the fore-front before conservation and biodiversity concerns. When considered from a
livelihoods and poverty-reduction perspective, participation in cultivating medicinal plants
will be attractive to smallholder farmers as there are clear economic benefits with potential
for improved cash incomes for the household. This will require the elimination or reduction
of various policy, price, research and extension obstacles currently faced by small-scale
farmers in cultivating medicinal plants.
Two options are open for consideration towards involvement of smallholder farmers in the
medicinal plants value-chain. First, a conservation-driven strategy aimed at sustainability
of the plant species rather than an economic-based decision to improve the household
incomes of smallholder farmers. This requires various forms of inducement from
government, such as allocation of planting quotas, either by providing grants or subsidies
per hectare planted by smallholder farmers. Secondly, a poverty elimination strategy
driven by economic consideration places the smallholder farmer in the focus of all
medicinal plants cultivation efforts. Various bottlenecks identified need to be reduced or
eliminated. Contracting and off-take assurances contained within buy-back agreements
between farmers and pharmaceutical companies or wholesale buyers should hence be
put in place.
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Through the use of these non-mutually exclusive strategies, smallholder farmers can be
sustainably involved in the commercial cultivation of medicinal plants, while supporting
government to achieve both biodiversity conservation and economic development. There
is considerable ambit for a win-win situation.
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