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= INTRODUCTION

wudl

= Cultivation of medicinal plants — supply and demand

- = Wild harvesting — unreliable, inconsistencies

= Variations in chemical composition — compromised
quality

‘ = Cultivation — conservation, preservation of IK, primary
« health care, commercialization opportunities

= Opportunity to manipulate the growth environment

. =Response to environmental stress factors

A

7 = Secondary metabolite production — medicinal value

,' = Cultivation research — maximize yields, minimal
;,«3 adverse effect on quality, quality consistency

w‘ = Support and valorize the medicinal plant value chain




¢ HARVESTING AND SOURCING
?e;::::;ﬁ:::dz i)lgarts = 18% Ewa

e Leaves = 10%

. 0 Famers 22.0 15.0 16.0
« Whole plant = 6%
Wild 55.0 81.0 8.0
I Bark = 4% harvesters
 Fruits and seeds = 2% Cooperatives  23.0 4.0 8.0
‘ Do not know 0 0 68.0

- Ndout et al. 2019
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Medicinal plant harvesting, sustainability and cultivation in South Africa
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ARTICLEINFO ABSTRACT

Keywords:
Medicinal plant harvesting
Traditional health practitioners

Concerns regarding the conservation of medicinal plant species are receiving much attention due to over-
harvesting and exploitation. Medicinal plant harvesting is a global concern as plants are the source of the ma-
jority of medicines, either traditional or western, in the world. Millions of U.S. dollars of plant material are being

Indigmuu_s lk}';'“"“l'-‘dgf exported annually from developing countries to developed countries. The challenge in developing countries is
s:sr:?:;:-lilaity Arvestens that, apart from the exports, the majority of people in those countries still use medicinal plant material for their

Medicinal plant cultivation

basic healthcare needs. Biodiversity loss is therefore a significant challenge. This review focuses on South Africa

ag a develonine conntry in which traditional medicines are hichlv valued. bt alsn eneaces in exnorts of med-
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Source, harvesting, conservation status, threats and management of
indigenous plant used for respiratory infections and related symptoms
in the Limpopo Province, South Africa
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Abstract. Semenya SS, Maroyi A. 2019. Source, harvesting, conservation status, threats and g t of indigenous plant used for
respiratory infections and related symptoms in the Limpopo Province, South Africa. Biodiversitas 20: 790-811. This survey explored
Bapedi traditional healer’s (THs) practices pertinent to native plants used to treat respiratory infections (Rls) and related symptoms
(RSs). Semi-structured questionnaires and participatory observations were used to gather information from 240 THs in the Limpopo
Province, South Africa. 186 plants from 75 families were harvested by these THs, mainly from the communal lands (81.2%), throughout
the year. Plant parts used for RIs and RSs remedies was destructively harvested in wilderness compared to homegardens. Most (n=174)
species from which these parts are obtained appears on the South African National Red Data List of plants, with 88.5% having a list
concern status. This included 4d. ia digitata, Boscia albitrunca, Catha edulis, Securidaca longepedunculata and Sclerocarya birrea
which are also protected under the National Forest Act of 1998 (Act no. 84 of 1998). A further, 8.6% (n=15) of Red Data Listed plants
are of conservation concern, with various status namely near threatened (38.3%), declining (20%), data deficient (13.3%), critically
endangered and vulnerable (3.3%, for each), as well as endangered (6.6%). There were both consensus and disjunction amongst THs
and Red Data List regarding the status of plants in the wild. This study provides valuable data for the conservation of medicinal plants in
Limpopo Province.

of medicinal
is discussed.
vell as culti-
e challenges

m Check for updates

AUTHORS:

Motiki M. Mofokeng'=
Christian P du Plooy
Hintsa T. Araya'?
Stephen 0. Amoo'?
Salmina N. Mokgehle™
Kgabo M. Pofu?

Phatu W. Mashela®

AFFILIATIONS:

Agriculiural Research Council =
Vegetables, Industrial and Medicinal
Plants (ARC-VIMP), Pretoria,
South Africa

“Green Biotechnologies Research
Cenfre, University of Limpopo,
Polokwane, South Africa
Department of Botany and Plant
Biotechnology. University of
Johannesburg, Johannesburg,
South Africa

"Current: School of Agricultural

Sciences, University of Mpumalanga,

Mbombelz, South Africa

CORRESPONDENCE TO:

@EED © Kamla-Raj 2019

PRINT: ISSN 0973-5070 ONLINE: ISSN 2456-6772

3

Medicinal plant cultivation for sustainable use and
commercialisation of high-value crops

Many traditional healing systems are based on natural biological resources, and there is a general shift in
most parts of the world towards natural medicine, with direct implications on the demand and supply of
medicinal plants. This review highlights the economic impartance of medicinal plants, their contribution
to healthcare systems, and potential opportunities for rural economic development through cultivation.
A systematic literature review with specific search terms related to medicinal plants was used to collect
scientific and non-scientific information from peer-reviewed literature and grey literature databases.
The findings indicate that trade in medicinal plants is increasing, and although they are considered minor
crops compared to major food crops, their value is among the highest in the list of traded plants globally.
The trade also serves as a revenue source for many rural livelihoods, with women playing a significant
role. Medicinal plants contribute to primary health care in many developing countries, and they are also an
essential source of modern drug discovery. Cultivation of medicinal plants offers emerging rural farmers an
opportunity to grow these plants as new and alternative crops, thus reducing unsustainable wild harvesting
and competition with established commercial farmers who mostly focus on food crops. Furthermore,
medicinal plant cultivation should be promoted as one of the options for local economic development
and sustainability through job creation, the revival of the rural economy, and income generation for small
businesses, such as the transport businesses, involved in the value chain. Land accessibility, financial

Ethno Med, 13(4): 226-236 (2019)
DOI: 10.31901/24566772.2019/13.04.579

Value Chain Analysis of Medicinal Plants in South Africa

P.Ndou", B. Taruvinga®, ML.M. Mofokeng!, F. Kruger!, C.P. Du Plooy' and S.L Venter!

14gricultural Research Council — Roodeplaat, Vegetable and Ornamental Plants
(ARC-VOP), Private Bag X293, Pretoria 0001, South Africa

EKEYWORDS Commercial Production. Markets. Sustainability. Value-adding

ABSTRACT This paper explored the implications posed by the functioning of the medicinal plants value chain in
South Africa on the economic viability and sustainability of smallholder enterprises. The paper identifies the main
actors in the medicinal plants value chain as well as the opporfunities and constraints associated with entry into the
formal markets. The study made use of formal surveys with the medicinal plants market key informants and
orgamsations. The formal value chain 1s very strict with very few actors engaged in partnership vertical integration
characterised by strict quality control. The study advocates for strong support for medicinal plant producers by
development agents, especially the smallholders together with assisting them fo gain access into the high value
chain. In addifion. since processed or semi-processed products fetch higher prices. smallholder producers of
medicinal plants need fo be supported with agro-processing facilities to enable them fo reap higher returns from
their farming activities.
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Abstract: Africa has the largest diversity of the genus Hypoxis, accounting for 61% of the current
globally accepted taxa within the genus, including some endemic species. Using Hypoxis hemerocalliden
as a case study, this review addresses the conservation concerns arising from the unsustainable,
wild harvesting of a number of Hypoxis species. Hypoxis hemerocalliden is one of the wild-harvested,
economically important, indigenous medicinal plants of southern Africa, with potential in natural
product and drug development. There are several products made from the spedies, including capsules,
Hnctures, tonics and creams that ane available in the market. The use of H. hemerocallidea as a " cune-all”
medicine puts an important harvesting pressure on the species. Unsustainable harvesting causes a
continuing decline of its populations and it is therefore of high priority for conservation, including a
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Alepidea amatymbica Siphonochilus aethiopicus Aloe ferox

Aspalathus linearis Xysmalobium undulatum

Agathosma betulina

-

Dichilus strictus Bowiea volubilis Merwilla plumbea Hypoxis hemerocallidea Pelargonium sidoides
Glgdiolqs dalenii Dicoma anomala Agathosma crenulata Hoodia gordonii

Kniphofia caulescens Greyia radlkoferi Alepidea amatymbica Sutherlandia frutescens

Lippia javanica Warburgia salutaris Cyclopia spp.

Scabiosa columbaria Ximenia caffra Mondia whitei

Masondo et al. 2025




PROPAGATION STUDIES
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Germination response of four South African medicinal plants to
a range of temperatures and treatments
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2 Seed germination and vegetative propagation of Helichrysum L))
3 - - Check for
< odoratissimum s |
onl Ivy Masefako Makena®, Babalwa Matsiliza-Mlathi, Riana Kleynhans
ﬂ‘ Tshwane University of Technology, Private Bag X680, Pretoria 0001, South Africa
' ARTICLE INFO ABSTRACT
2 Article History: Helichrysum odoratissimum is a popular indigenous herb of South Africa, well known for its aromaticity. It
| Received 5 July 2023 offers potential as a source of extracts for the development of cosmeceutical products as it has been reported

Re"'*'df" ;‘":g““ f‘fﬁn to be a natural antibiotic, and has antifungal, antimicrobial, antioxidant and antiviral properties. In order to
H.

Seed germination and vegetative production of Greyia
radlkoferi, an indigenous tree of cosmeceutical
importance

N. Nogemane? and G. Prinsloo
Department of Agriculture and Animal Health, University of South Africa, Johannesburg, South Africa.

Abstract
Greyia radlkoferi is one of the important and recently studied cosmeceutical
trees or shrubs indigenous to South Africa. It offers great potential as a source of

a . -
E-mail: nogemn@unisa.ac.za

& Acta Hortic. 1204. ISHS 2018. DOI 10.17660/ActaHortic.2018.1204.11
\’ Proc. VIl Int. Symp. on Seed Transplant and Stand Establishment of Hort. Crops
ISHS Eds.: P. Soundy et al.

Hypoxis hemerocallideaseed germination: a journey of
investigation

TJ. Mtshweni?, R. Kleynhans?, B. Matsiliza-Mlathi! and F. Bierman?

1Department of Horticulture, Tshwane University of Technology, Pretoria, South Africa; 2Department of Biomedical
Sciences, Tshwane University of Technology, Pretoria, South Africa.

Abstract

Effective propagation systems are needed to ensure a sustainable supply of
quality plant material for the commercialization of any natural product. The seeds of
Hypoxis hemerocallidea, although abundant, are notoriously difficult to germinate.
Several researchers have published on the subject and reported on dormancy and how

. Acta Hortic. 1358 ISHS 2023_ DOI 10.17660/ActaHortic 2023 1358 23 171
s XX¥I IHC — Proc. Int. Symp. on Medicinzl and Aromatic Plants: Domestication,
J5HE | Breeding, Cultivation and Mew Perspectives

Eds.: C. Carlen et al.
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Hypoxis hemerocallidea cormlet production in response to corm
cutting and exogenous application of plant growth regulators

Optimizing the cutting production of Greyia radlkoferi m) Motiki Meshack Mofokeng'2® - Hintsa Tesfamicael Araya'*([ - Stephen Oluwaseun Amoo'® -
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NADES Compounds Identified in HypOXIS hemerocallidea :aken to understand the effect of plant growth regulators (PGRs) on cormlet production in Hypoxis
Am‘r.":d“m'y N Greyia radlkoferi leaf extracts has been proven to treat skin hyperpigmentatic  Corms durlng Dormancy cuttings. In the first experiment, conducted in spring and summer, whole corms and corms subjected to
Received 12 March 2021 (De Canha et al, 2013). Propagation by seed is fairly easy, but seed germination i ght i i . 4. Th kedin 1.0 ¢ L' indole-3-butyric acid (IBA)
Accepted 26 June 2021 tion of the bioactivity between plants, making it difficult to attain uniform and g o . ) s . . s sight segments or to scooping were used. These vlverc soaked in 1. gl indole-3-butyric aci \
Available online yoo¢ propagation using stem cuttings has been reported but need optimization. A1 Motiki M. Mofokeng %*(, Gerhard Prinsloo °, Hintsa T. Araya 1L, Stephen O. Amoo T4+, ne acetic acid (NAA), a combination of 1.0 g L™ ' IBA and 0.5 g L™! NAA, or distilled water (control)

isti 2
design, with three replicates was used to investigate different seasons (winter, sf Christian P du Plooy ' and Phatu W. Mashela

Edited by Dr 0.0. Olarewaju d experiment, corms cut by chipping into eight segments were soaked in 25, 50, or 100 mg L™ ' of

— cutting pasitions (basal, median and apical) and cuting lengths (5, 10, 15 and 2¢ ) or gibberellic acid (GAs), as well as their combinations (100 mg L~! GA;+25 mg L' BA, 100 mg
ey (survival percentage, rooting percentage, number of buds, number of leaves, n ! . | A . i A . L
Greyia mdlkofert leaf length and root length). The best treatment combination was then applied to ?B"‘-‘“““D‘;Z']R;Gm:;g““m]—V'-’sembk’f Industrial and Medicinal Plants (ARC-VIMP), Private Bag X293, GA5) for either 30, 60, or 120 min. Soaking corm cuttings chipped into equal segments in distilled
i i N ‘retor ., it . . - - - -
zﬁﬁ:ﬂ:mmgﬂ[m ferent ages of donor plants (14 year old) on cutting success. Data was analyse 2 G“,e: ]a-t,chmm;es Res;;:ch Centre, University of Limpopo, Private Bag X1106, Sovenga 0727, South Africa  Teased the number of cormlets compared to soaking in IBA or NAA. Chipping into eight segments
Cutting length with significant differences were separated with a t-test at 5% level of significa 3 Department of Agriculture and Animal Health, University of South Africa, Private Bag X6, «d water resulted in a significantly higher number of cormlets in the summer experiment. There were
. the basal position and median position produced significantly higher survival ani . h . .
Season il cuti ; Johannesburg 1710, South Arica the number of cormlets when the eight ts of n aked in BA and GA
roots, buds and leaves as compared to the apical cuttings. Overall, the cuttings 4 Department of Botany and Plant Biotechnology, University of Johannesburg, PO, Box 524, Auckland Park, ces n the number of cormiets when ""I""lg segments of corm cuttings were soaked In BA an 3-
hattar ac mact naramarars mascnred wars cirnificanthy hichar than the furfing Johannesburg 2006, South Africa tings for 120 min in GA; at 25 mg L™ " resulted in all eight segments of the cuttings producing one
South African Journal of Botany 139 {2021) 294299 *  Correspondence: mofokengm@arc.agricza (M.M.M.); arayah@arc.agric.za (HT.A.); the first report on vegetative propagation of H. hemerocallidea showing that PGRs’ had no positive
amoos@arcagric.za (5.0.A.); Tel : +27-12-808-8000 (M.M.M. & HTA. & SOA) .
luction.
Contents lists available at ScienceDirect Abstract: Soaking Hypoxis hemerocallidea corms in distilled water improved the propagation and
development of cormlets, suggesting the potential leaching-out of inhibitory chemical compounds.
South African Journal Of Botany To investigate the presence of inhibitory compounds, nuclear magnetic resonance (NMR) spectral
data of the leachate from dormant H. hemerocalliden corms were obtained using a 600 MHz "H-NMR
. . . spectrometer. The TH-NMR analysis led to the identification of choline, succinate, propylene glycol,
journal homepage: www.elsevier.com/locate/sajb and lactose, as inhibitory compounds. These four chemical compounds are part of the “Natural i ) )
Deep Eutectic Solvents” (NADES) that protect plant cells during stress periods, each of which has the ;r;;;g?;:ﬂ?;j‘ 33(3): 398-363 Wm
age;f‘""; potential to inhibit bud growth and development. These compounds are supposedly leached out of PLANT AND SOIL
the corms during the first rain under natural conditions, possibly accompanied by changes in the ISSN 0257-1862 EISSN 2167-034X
o : H H H H HH H Citation: 3{{"‘0“‘\& MM ratios of dormancy-breaking phytohormones and inhibitory com};ounds, to I?leas; bud dormancy. itpeildol org/10 1080002571862 2018.1443350
Ex vitro vegetative propagation technique for sustainable utilization ¢ o G:ama s e ’ Y eomt . el
' ; ] Amoo, 5.0 du Plooy, CP; e identified chemical compounds heralded a novel frontier in the vegetative propagation of
Hypoxis hemerocallidea corms H. hemerocallideq as a medicinal plant, and for its enhanced sustainable uses.
/ . . * 1 Propagation of Hypoxis hemerocallidea by inducing corm buds
- Motiki M. Mofokeng™", Hintsa T. Araya™®, 5.0. Amoo™*, C.P. du Plooy®, P.W. Mashela” pag yp y g
2 Agricultural Research Council —Vegetables, Industrial and Medicinal Plants (ARC-VIMP), Private Bag X293, Pretoria 0001, South Africa o . . . .
" Green Technologies Research Centre, University of Limpopo, Private Bag X1106, Sovenga 0727, South Africa Motiki M Mofokeng'#* (1), Riana Kleynhans?(J), Lesego M Sediane', Liesl Morey* and Hintsa T Araya®?
I ¢ Department of Botany and Plant Biotechnology, University of Johannesburg P.O. Box 524, Auckland Park 2006, Johannesburg South Africa
. " Agricultural Research Council-Roodeplaat, Vegetable and Ornamental Plants, Pretoria, South Africa
-~ 2 Green Technologies Research Centre, University of Limpopo, Sovenga, South Africa
ARTICLE INFO ABSTRACT 3 Department of Horticulture, Tshwane University of Technology, Pretoria, South Africa
. e pre— {kdeals 2 highly urlized medicinal p P - - 4 Agricultural Research Council-Biomelry, Corporate Office, Pretoria, South Africa
le History: ypoxis hemerocallidea is a highly utilized medicinal plant, with the potential to treat testicular tumors, pros- . ; . -
’ Received 25 August 2020 tate hypertrophy and urinary infections. Although currently classified as of least concern in its conservation Corresponding author, email: MofokengM@arc.agric.za
"e"‘*dedw Decez‘be" 2020 status, its ongoing, unsustainable harvesting and habitat loss remain threats to its natural populations. The
iiﬁ'ﬁiein“ﬂif ;”21 potential of using one-half of H. hemerocallidea corms for propagation and the other half for medicinal pur- African potato is facing rapid decline of wild populations due to large-scale harvesting, necessitating efficient
poses was investigated in aneffort to develop sustainable utilization strategies for this plant. The corms were means of propagation. Propagation of African potato is difficult due to seed dormancy and the species does not
Edited by 00 Olarewaju cut transversely into upper and lower halves, following which the upper halves were either cut into four or naturally propagate easily from corms. This study aimed to develop a simple and affordable propagation protocol
[r— eightequal segments, or used without any further cutting. The segments were soaked for 30 min in 6-benzy- for African potato. Chipping, scooping and cross-cutting methods were used to expose buds on small, medium
Me:\’:;on Dzmc ladenine (BA) or gibberellic acid (GA;) at concentrations of 50 or 100 mgjL, while soaking in distilled water and large African potato corms. There were no significant differences in number of ‘daughter corms’ between
’ Benzyladenine ?";“::;mia“;‘;‘:;:i‘:fc;h?rfomr:“ﬁf:T;':;:::ﬁ[";"ﬂig:’““r:;:‘;'::_'m:_‘édc:'[siﬂ;’i’)h':‘:‘ ’C;"c';iS;:da chipping and scooping for the large corms, as well as chipping and scooping for medium and small corms at
™ Corm cuttings 'gk din 50 mgfL BA : Mux? Tr;ag e thod 4l ppch_ d p.am Jant 0 egl for treat the end of the experiment. Cross-cutting did not lead to formation of ‘daughter corms’. The number of leaves on
\ Comlets soaxed in >7) Mg/l BAwas 14J5. (e culting methad alone ar combined with plant growth reguator treat- ‘daughter corms’ was only significantly higher in the scooped medium corms compared with chipped small corms
v Corm segments ments significantly affected the number of cormlets produced. Cutting the upper corm parts into four seg- tth 4 of th N t. Chippi h d ignificantly high b £ t d with . Th
Gibberellic acid ments and soaking in distilled water resulted in a propagation coefficient of 90%. Cutting the upper corm atthe end of the experiment. Chipping showed a significantly higher number of roots compared with scooping. The

parts into four segments is advantageous as the segments are not too small to compromise food reserves, chipping and scooping methods resulted in fully developed ‘daughter corms’ planted individually. These methods
while soaking allows for the leaching out of possible growth retardants. The study successfully de\,mpcda' can be recommended for multiplication of African potato corms. This study provided novel and relatively affordable
method, which can be recommended for sustainable harvesting and prapagation of H. hemerocallidea. methods for in vive multiplication of African potato, which can potentially help conserve wild populations.
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composition, secondary metabolites and biological activity
in plants
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@© Springer Science+Business Media BV, part of Springer Nature 2018 ARTICLE INFO ABSTRACT
- Artide History: Greyia radlkoferi Szyszyl (Melianthaceae) is a native plant to southern Africa identified as a viable commercial
) ) ) ) Received 29 April 2024 crop. The leaf extract is rich in flavonoid compounds with the ethanolic leafextract found to treat skin hyper-
] Abstract Planis react towards Chﬂ]‘lgES in their Keywords Season - Water - lmgalmn " :ﬁ::;;?é:ﬁ;ﬁgﬁ; pigmentation of humans without adverse effects {anti-tyrosinase activity value ICsy 17.86 pg/ml). Anti-
', .o environment, which can be a result of biotic or abiotic metabolites - Metabolic pathways - Flavor  avaiiable online 21 August 2024 tyrosinase activity is found to be variable between plants, even when planted at the same site, which raises
. - o A . ) concerns regarding commercial production, necessitating the need for cultivation interventions that will not
Y activities. Numerous studies have inve sngated the Edited by Dr V. Kumar compromise the activity of the extract. Interventions to limit the variation were thus explored by imposing
ffec f abioti | dh it affec h targeted water stress (different durations) before harvesting and determining the effect on the different phe-
j‘.»" elfects ol abiotic stress on plants, and how 1t affects the Keywords: nological growth stages and activity of different leaf ages. The inhibitory tyrosinase activity was evaluated
o 1 primary as well as secondary metabolism. Generally it ‘2:;?:::;;;?;' using mushroom tyrosinase and kojic acid as a control and data was presented as ICs; values, The metabolo-
> . . . Phenology mics investigation was conducted through the use of nuclear magnetic resonance ('H NMR) analysis coupled
< ~d is accepted that plants react to environmental stress by Introduction Water stress with the multivariate statistical data set. Pattern recognition methods such as principal component analysis
e A B 2 2 02 . (PCA) and orthogonal projection on latent structure-discriminant analysis (OPLS-DA) were employed to
b Increasing secondary metabolites. This is however a abtain the metabolic discrimination between the treatments. No clear pattern was observed in the grouping
very broad and simplified explanation and often It is commonly known that abiotic as we of samples exposed to targeted water stress on both plant age and leaf position, except for younger leaves of
- . . ' . . . - one month and four months old which had a strong dustering of high activity samples as compared to older
g - . - -
: ,ﬂ inaccurate. Various examples are provided where factors influence the chemical compositio leaves of six months old. However, plant materials harvested during the flowering growth stage had a strong
P ®  plants react positively, and often negatively towards The effect of abiotic factors such as grov grouping of samples produding high anti-tyrosinase activity as compared to the budding and vegetative
L s oL N o . } K X . growth stages, The study determined the changes in the concentration of various compounds, although
’ seasonal variation and water availability, resulting in a tions, temperature, light, nutrients, wate quantification of compounds should be determined in the future,
y Y . . . . . . . AT A Pl b s Pl Jae BT o benbenlé A CA AT
Vg lowering of certain secondary metabolites concentra- been well studied to determine the impact on the
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Abstract: Competition for water between agricultural and non-agricultural economic sectors hampers
agricultural production, especially in water-scarce regions. Understanding crop responses in terms of
yield and quality to irrigation is an important factor in designing appropriate irrigation management
for optimal crop production and quality. Pelargonium sidoides DC., often harvested from the wild, is in
high demand in the informal market and for commercial formulations. Agricultural production of
high-quality materials through cultivation can help reduce pressure on its wild populations. This
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ABSTRACT

Water stress is the most limiting factor in agricultural productivity in arid and semi-arid regions and causes very
high losses in crop yield. Regulation of growth and stomatal conductance are the main mechanisms by which
plants respond to water stress. Pelargonium sidoides is a medicinal plant that grows in South Africa and is used
for the treatment of upper respiratory ailments. Cultivation has been considered as a viable means of reducing
the pressure on natural populations of this species, but little to no information is available in this regard.
Water and nitrogen supply are two of the most important factors that affect growth and yield of plants. This
study therefore aimed at investigating the physiological and morphological response, in relation to growth, of
P. sidoides to soil water and nitrogen levels. To achieve this objective, P. sidoides plants were grown under a
rainshelter and exposed to three irrigation levels (well watered control, moderate water stress, and severe
water stress treament) and four nitrogen levels (0, 50, 100, and 150 kg - N - ha™"). Nitrogen and water level
had no significant interaction effect on measured parameters. Water stress significantly reduced stomatal
conductance, while nitrogen had no significant effect on it The well watered control had a significantly higher
leaf area index, plant height, leaf area, and fresh root yield compared to the water siressed treatments. Nitrogen
level had a significant effect on number of leaves, where 100 kg - N - ha~ " had a significantly higher number of
leaves compared to other nitrogen treatments. The study provides a first report on the response of F. sidoides
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check for African ginger (Siphonochilus aethiopicus) is in high demand for medicinal use. The plant does not multiply after being

Received: 28 November 2018; Accepted: 12 March 2019; Published: 16 March 2019 updates harvested, as it is destroyed in the process. The species is now facing extinction as a result of over harvesting. In order
to mitigate this threat, cultivation of the species has become priority. The objective of this study was to determine the

Abstract: Ginger species play an important ecor~=#~ ==l =~ ==~ dimimal wlomin fond faraemin e awcaarth and viald naramatare of © aathinnicng in relation to organic fertiliser treatments. The parameters were evaluated in
and dietary supplements. Products from ginger Taylor & Francis ms (0, 100 and 200 kg N ha™") and three rhizome sizes, namely small (10-20 g},
ry supp . - /iNger, J:lf;‘:’ ;;:;iﬁ%ﬁomggﬁghﬁfggg SOIL & PLANT SCIENCE, 2017 Taylor i Francis Group combination of a fertiliser application of 100 kg N ha-' and large rhizomes

used to treat malaria, asthma, headaches, and ac - : iizome yield (7 t ha™') and root yield (6 t ha-'). Small and medium rhizomes had
The cultivation of wild plant species can allevi 5 at all nitrogen levels. The different fertiliser applications were associated with

. . . . . It i luded that th licati f 100 kg N ha™' and planti f
Under cultivation, the major constraints on crop _i"can ;isn;‘e’:‘ri gomme::ial Erigz:t’iz:?” o g N ha™ and planting of large

nutrition. Therefore. the imnact of waterstresson  Antioxidant activity and soluble sugars of African ginger (Siphonochilus
aethiopicus) in response to irrigation regimen and nitrogen levels its, rhizomes, Siphonochilus aethiopicus, stomatal conductance
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ABSTRACT ARTICLE HISTORY
African ginger (Siphonochilus aethiopicus), as a medicinal plant, is known for its medicinal properties, Received 20 October 2016
containing various antioxidant compounds and carbohydrates. Rhizome yield is improved by water ~ Accepted 30 January 2017
regimens and fertilizers applied at plant phenological stages. However, the rhizomatous herb,

which is traditionally used for the treatment of asthma, inflammation and malaria has limited Fertilizer effects plant
information on water and nitrogen requirements for its production. This study assessed the secondary metabalites; water
effect of irrigation regimens (30%, 50% and 70% allowable depletion level (ADL) and nitrogen deficits; soil moishure

(N) levels (0, 50, 100, 150 and 200 kg ha™') on antioxidant activity and carbohydrates on plant

leaf, root and rhizome. The interaction treatment effect of severely stressed (70% ADL) with the

N application of 100 kgha™' had significant effect on leaf phenolic concentration (87.02+

251 mg g~ gallic acid equivalent). Interaction effect of moderately stressed (50% ADL) and

severely stressed (70% ADL) treatment with N application rate of 0 kg ha " had significant effect

on plant flavonoids and phenclics in all plant parts. In plant carbohydrates, root had high

sucrose content (47.68 + 9.0 mg g~ dry weight) with the application of low N (0 kg ha™') grown

under severely stressed treatment. In conclusion, this implies that different S. aethiopicus parts

can produce substantial amount of antioxidants and carbohydrates, as exhibited under low N

and reduced water supply applied during the phenological cycle.
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- Water stress studies - deficit irrigation, terminal
water stress, watering frequency

* Nutrient stress - macro nutrients (N, P, K), micro
nutrients

* Increased yields, less to no effects on quality

» At times increase content of compounds
* Other factors

- Shading, spacing, mulching, etc.




Table 1. Annotated chemical content of G. radlkoferi in response to water stress

Treatment Compounds Chemical shift Reference e
Treatment 1-4 Epigallocatechin 2.74 Valcic et al., 2000 T1=100% of the
110 - 6.01 Le Gall et al., 2004 depleted water
g 100 | a 6.05 once a week;
'9:;- 90 - 7.05 T2=100% of the
® o~ 0 b b Gallocatechin 5.84 Medimagh et al., 2010 depleted watex
oE 70 be 6.66 Nogemane, 2017 twice a week;
n 8 60 - T3=100% of the
& : 50 - . Galangin 71.50-7.55 Zhang et al., 2016 depleted water
% =40 | 8.14 thrice a week;
i- 30 A : T4=15% of the
B ] Catechin 5.90 Abd El-Razek, 2007
o 20 508 depleted water
« 10 - 6.10 once a week;
’? 3000 - : T5=50% of the
k 21:141,6 -Trihydroxy- 12; depleted water
® 5 2500 A chalcone ? 11 twice a week;
. ®E 756 T6=50% of the
, Q2 = 20004 bp b b .
o M 7.93 depleted water
..‘:a g g 1500 | bc 8.12 thrice a week.
J-.,L g B c
o' & fﬂ 1000 2',4',6'-Trihydroxy- 2.13 Rapado et al., 2014
dihydrochalcone 5.90
500 - 1.21
T1 T2 T3 T4 T5 T6 7.30
Treatments 5& 6 Pinocembrin 6.21 Li et al., 2012

71.50-1.70 Nyokat et al., 2017




o PELARGONIVH SIDOIDES BGRONOMY

Table 2. Root yield and root dry matter content of P sidoides under different water-stressed

conditions.
Water depletion Fresh root Dry root Average dry matter
(% *ADL) yield (t - ha'!) yield (t - ha'!) content (%)
30 19.772 3.582 27.24 2
50 14.52° 2.51°% 24.58
10 14.08» 2.18° 25.87 ab
LSD, o5 2.81 0.59 1.93
Treatments Esculin Scopoletin Umckalin 35 1
N* (kg ha~?) mg 100 g~ 7 30 PP 423
" 0 27.6 3.4 42.5 zzs | I a a
cy 50 29.5 3.5 45.3 3 . o
¥ 100 24.9 4.5 38.3 2 207
yrh 150 25.4 4.8 39.0 E 15 |
‘r ADL* (% PAW) mg 100 g~! % .
st 30 26.2 4.2 40.3 <
;qd/a 50 26.4 4.4 40.6 8 >
e 70 21.9 3.6 42.9 0 . .
N X ADL NS NS NS ON 50N 100N 150N

Nitrogen (kg - ha™)
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DISEASES

A new record of mealybugs (Paracoccus burnerae Brain — Hemiptera:
Pseudococcidae) and leathoppers (Mngenia angusta Theron — Cicadellidae:
Coelidiinae) on a southern African medicinal plant, Greyia radlkoferi
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Cultivation of medicinal plants at a commercial
scale brings with it challenges such as pests and
diseases. In their natural habitat, medicinal plants
may generally be less infested with pests and
diseases, whereas they may be severely attacked

in agro-ecosystems (Verma 2006). The feasibility
and to overcome sKin irritations (Lall ef al. 2016;

Nogemane & Prinsloo 2018). Realising the poten-
tial for cosmeceutical product development from
G. radlkoferi demands that the species be produced

on a commercial scale for a sustainable supply of
the plant material (Nogemane & Prinsloo 2018).
Production of good quality finished products
depends, amongst others, on the quality of raw
medicinal plant material supplied (Nogemane

2017). Wild harvested medicinal plants present
search Council-Flant Health and Frotection

(ARC-PHP) for identification using gross morpho-
logical traits, after which they were assigned with
accession numbers and deposited in the National
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Estimation of Pelargonium sidoides root damage by
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Pelargonium sidoides is a medicinal plant species indigenous to Southern Africa. Its roots are used for
treating a variety of ailments in man and livestock. It is in great demand by local users and international
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CONCLUSIONS

* Cultivation — important in development of formal medicinal plant
industry

* Response of commercially important medicinal plants
_ * Information on effects on yield and quality
.+ Optimized and standardized cultivation procedure

. Manipulation of environmental conditions — quality
* Better prices — quality and traceability

% .+ Production and market demand - balance

* Harvesting and post harvest management
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