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INTRODUCTION
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▪ 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

▪ Secondary metabolite production – medicinal value

▪ Cultivation research – maximize yields, minimal 
adverse effect on quality, quality consistency 

▪ Support and valorize the medicinal plant value chain
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Semenya and Maroyi, 2019

• Underground parts = 78%

• Leaves = 10%

• Whole plant = 6%

• Bark = 4%

• Fruits and seeds = 2%

HARVESTING AND SOURCING

Source Muthi Shops Hawkers Formal 

business

%

Famers 22.0 15.0 16.0

Wild 

harvesters

55.0 81.0 8.0

Cooperatives 23.0 4.0 8.0

Do not know 0 0 68.0

Ndout et al. 2019
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First commercial interest - 
Johannesburg

Detailed studies on 
chemical 

constituents. 
Commercial product 

launched.

In-depth chemistry study - 
University of Natal. P2A 

compound isolated.

H. hemerocallidea 
studies in Rome, 

Italy.

U.K. patent by S.E. 
Drewes and R.W. 

Liebenberg.

Research 
focus on bio-

activity.

More analogues sysnthesized. More 
patents filed. Seed dormancy and 

germination studies.

Report on potency 
of rooperol on 
cancer and HIV

First report of toxicity 
of some Hypoxis 

extracts

Ministry of Health-
South Africa promotes 
H. hemerocallidea in 
the management of 

HIV-AIDS

Scientific report supporting traditional 
use in treatment of adult-induced 

diabetes mellitus

Popular publication - remarkable 
recovery of an HIV-infected 

patient  

Scientific report 
supporting traditional use 
in treatment of bronchial 

asthma

Cultivation research - fertilizers and 
herbicides

In-vitro 
propagation 

studies

Scientific report supporting 
use in preventing 

premature abortions

In-vivo propagation 
studies

1960

1970

1980

1990

2000

2010

2020
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RESEARCH FOCUS OVER TIME

Masondo et al. 2025
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RESEARCH, DEVELOPMENT AND INNOVATION

Masondo et al. 2025
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PROPAGATION STUDIES
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SUMMARY - PROPAGATION STUDIES
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• Multiplication of plant material – effects on final product

• Availability – at reasonable costs, effects on product pricing

• Seed propagation – dormancy, germination conditions

• Variation – between plants and populations, quality variations

• Vegetative propagation – cutting technique, rooting, conditions

• True-to-type material



CULTIVATION STUDIES







SUMMARY - AGRONOMIC RESEARCH

14

• 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.
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Treatment Compounds Chemical shift Reference

Treatment 1-4 Epigallocatechin 2.74

6.01

6.05

7.05

Valcic et al., 2000

Le Gall et al., 2004

Gallocatechin 5.84

6.66

Medimagh et al., 2010

Nogemane, 2017

Galangin 7.50-7.55

8.14

Zhang et al., 2016

Catechin 5.90

5.98

6.10

Abd El-Razek, 2007

2',4',6'-Trihydroxy-

chalcone

1.97

5.89

7.44

7.56

7.93

8.12

2',4',6'-Trihydroxy-

dihydrochalcone

2.73

5.90

7.21

7.30

Rapado et al., 2014

Treatments 5 & 6 Pinocembrin 6.21

7.50-7.70

Li et al., 2012

Nyokat et al., 2017

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

T1=100% of the 

depleted water 

once a week; 

T2=100% of the 

depleted water 

twice a week; 

T3=100% of the 

depleted water 

thrice a week; 

T4=75% of the 

depleted water 

once a week; 

T5=50% of the 

depleted water 

twice a week; 

T6=50% of the 

depleted water 

thrice a week.
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PELARGONIUM SIDOIDES AGRONOMY

16

Water depletion

(% *ADL)

Fresh root

yield (t · ha-1)

Dry root

yield (t · ha-1 )

Average  dry matter

content (%)

30 19.77 a 3.58 a 27.24 a

50 14.52 b 2.51 b 24.58 b

70 14.05 b 2.15 b 25.57 ab

LSD0.05 2.81 0.59 1.93
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Table 2. Root yield and root dry matter content of P. sidoides under different water-stressed 
conditions.

Treatments Esculin Scopoletin Umckalin

N* (kg ha−1) mg 100 g−1

0 27.6 3.4 42.5

50 29.5 3.5 45.3

100 24.9 4.5 38.3

150 25.4 4.8 39.0

ADL* (% PAW) mg 100 g−1

30 26.2 4.2 40.3

50 26.4 4.4 40.6

70 27.9 3.6 42.9

N X ADL NS NS NS



PESTS AND DISEASES



CONCLUSIONS
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• 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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