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Pelargonium sidoides is used in herbal medicine for the treatment of various infections. Apart from the 
local uses, the roots are being indiscriminately harvested for local and export trade. A study was 
conducted to determine the appropriate plant part and the minimum vine length suitable for the clonal 
propagation of P. sidoides in two separate experiments. In the first experiment, three vine tip cuttings 
(2, 4 and 6 cm) of the species were rooted in potted experiment in a green house. In the second 
experiment, ten days old petioles were excised from their mother plants and rooted along side 6 cm 
vines length to assess suitable plant part for vegetative propagation of the species. Data were collected 
and analyzed on various growth and development indices. In the first experiment, the 6 cm vine length 
exhibited best result for different parameters measured. Petioles gave significant yield difference over 6 
cm vine length and generally showed high potential for vegetative propagation in terms of rooting 
ability and survival rate. The importance of these findings on the propagation and conservation of P. 
sidoides is discussed. 
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INTRODUCTION  
 
The current trade in medicinal plants in Africa has 
negatively affected the demography of most plant species 
harvested from the wild (Cunningham, 1988; Lange, 
1997) and many workers have reported unsustainable 
harvesting of some of these species (Ake-Assi, 1988; 
Kokwaro, 1991; Cunningham and Mbenkum, 1993; Gu, 
1998; Ghimire et al., 2005; Tang et al., 2005). Amongst 
these is Pelargonium sidoides DC. It is a rosette-like 
plant with thickened underground roots and sparsely 
branched stems from the base. At flowering, the velvety 
stem is about 20-50 cm high carrying the heart-shaped 
leaves tangentially to its length. The species is 
indigenous and widely distributed in South Africa. It is 
found in several provinces including Free State and 
Gauteng Provinces but very prominent in the Eastern 
Cape.  It occurs naturally in short grasslands and 
sometimes on stony soils that vary from sand to clay-
loam, shale or basalt. It is found at altitudes ranging from 
near the sea level to 2300 m in Lesotho.  
 
 
 
 
*Corresponding Author. E-mail: Aafolayan@ufh.ac.za; Fax: +27 
40 6022323. 

P. sidoides is used in traditional medicine for the 
treatment of different infections including cough, fever, 
tuberculosis, sore throat, fatigue and weakness of the 
body. Apart from the local uses, the root is being 
indiscriminately collected in large quantity to meet the 
current demand for local and export trade. The increased 
rate of harvesting and number of plant gatherers has 
made its exploitation unsustainable. Our preliminary 
survey revealed a negative trend in the demography of 
the species. With the current increase in the number of 
plant gatherers and lack of organized cultivation, the 
species appears threatened in its natural habit. Although, 
the South African Department of Agriculture recently 
introduced the use of permit as a control measure against 
the unsustainable harvesting of P. sidoides from the wild, 
this measure, like other medicinal plants (O’Brien and 
Kinnaird, 1996; McKean, 2003), has not stopped the 
illegal removal of the species especially from unprotected 
lands. 

Naturally, regeneration of the species is by seed and 
from the development of perennates through the 
underground root system. However, the root is removed 
during harvesting which threatens the opportunity for 
perennial rejuvenation. Our ongoing studies indicate that  
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Table 1. Means of various growth parameters of Pelargonium sidoides raised from different vine lengths. 
 

Length of 
vines (cm) 

Plant height 
(cm) 

Root length 
(cm) 

Number of 
roots 

Number of 
leaves 

Survival rate 
(%) 

2 4.572b 5.40b 1.00b 8.00b 15.56c 
4 7.35a 5.39b 1.25b 10.00a 31.67b 
6 8.63a 8.56a 4.25a 11.50a 56.89a 

 

Means with the same letter in a column are not significantly different at p<0.05. 
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Figure 1. Growth parameters of Pelargonium sidoides raised from 
petioles and 6 cm vine length. 
 
 
 
the viability of seeds collected from the wild is low 
coupled with very low seed germination. One of the most 
pragmatic measures against over exploitation of plant 
natural resources is to improve propagation and 
encourage cultivation, especially at the village level. This 
in turn, helps in the reduction of poverty related pressure 
on plant natural resources. The objective of this study 
was to determine the appropriate plant part and the 
minimum vine length suitable for the clonal propagation 
of P. sidoides, for the purpose of encouraging ex situ 
conservation of the species.  
 
 
MATERIALS AND METHODS 
 
Plant collection and preparation of growth pots 
 
Matured plants were collected from Khayamnandi (32°09’S and 
26°60’E; altitude 624 m) during the month of March 2005 from their 
natural habit. Plant materials were transported in polyethylene bags 
to the green house of the Faculty of Science and Agriculture, 
University of Fort Hare where the experiment was conducted. The 
green house was maintained at 18 - 26°C and at 60% relative 
humidity. The soil used in this experiment was obtained from the 
University of Fort Hare experimental farm. Topsoil (0-15 cm) were 
collected in polythene bags and spread in the drying room four 48 h 
(Anderson and Ingram, 1993). This was later sieved through a 2 
mm wire mess, thoroughly homogenized and 8 kg of each soil 
samples was potted in polythene bags. 

 
 
Determination of the minimum length of sproutable vines 
 
Healthy vines of P. sidoides were cut into sections of 2, 4 and 6 cm 
rooted in potted soils. The experiment was laid out in a randomized 
complete design with three treatments replicated four times. Each 
treatment (2, 4, and 6 cm long vines) comprised 60 cuttings. All 
cultural practices were the same during the entire period of the 
experiment. Data on survival rate, number of roots, length of 
longest root, number of leaves and plant height were recorded after 
sixty 60 days by adopting standard procedures.  
 
 
Determination of best plant part for clonal propagation 
 
In another experiment, 10 days old petioles (excised from their 
mother vines) and 6 cm long vines were rooted directly in potted 
soils prepared as above. This experiment was aimed at assessing 
the best plant part for clonal propagation of P. sidoides. Both 
experiments were repeated twice. 

Data were subjected to statistical analysis using the SAS 
package. Where significant difference was observed, means were 
separated by LSD at 5% level of probability (SAS, 1999). 
 
 
RESULTS   
 
Generally, the length of the shoot planted had significant 
effect on the growth parameters of the plant. The 6 cm 
shoot length exhibited the highest growth performance 
compared to the other shoot lengths planted. In addition, 
it showed significant yield differences, both in the number 
and length of roots, than the other vine lengths. In the 
case of seedling establishment, the 6 cm vine length also 
demonstrated significantly higher rate of survival than the 
other treatments. Although, there was no significant 
difference in biomass yield between the 6 and 4 cm shoot 
length, both were higher than the 2 cm vine length in 
terms of number of leaves and plant height (Table 1). 

In the second experiment, the petioles excised from 
their mother plants 10 days after sprouting rooted 
successfully. Generally, the petioles showed high 
potential for vegetative propagation in terms of rooting 
ability. They showed significant higher yields over the 6 
cm vine length in terms of length and number of roots. In 
fact, the petioles yielded twice the number of roots than 
the 6 cm vine length. The survival rate of the treatment 
propagated by petioles showed remarkable results much 
higher than the 6 cm vine length (Figure 1).  



 
 
 
 
DISCUSSION 
 
Recent reports on the clonal propagation of medicinal 
plants have exploited the use of chemicals, like the 
hormones, to improve rooting (Nadeem et al, 2000; 
Tchoundjeu et al., 2004; Isutsa, 2004) or increase the 
rate of production (Aslam Khan et al., 2004). However, 
resource poor farmers usually practice marginal input 
farming which results into low yields ((Sanchez et al., 
1997; FAO, 1999). Yields from poor farmers’ fields are 
largely at variance with scientific publications or with 
wealthy farmers’ fields, mainly due to resource related 
factors (Crowley and Carter, 2000). The development of 
adaptable approach and low input propagation technique 
would better serve the need of the rural poor farmers.  

This study has demonstrated the possibility of 
propagating P. sidoides through the use of its vegetative 
aerial parts. These parts are conventionally thrown away 
and wasted during the collection of the roots for medicinal 
trade. Although, 6 cm vine length showed good yield 
success and survivability, the result demonstrated a high 
potential for clonal propagation via the petioles both in 
terms of rooting ability and survival rate. In addition, the 
petioles of vigorously growing vines, with well established 
roots could be excised once in every 10 days and rooted 
directly in the nursery to produce healthy plants if 
properly managed. 

This is the first report on the propagation of P. sidoides 
under marginal input. The results obtained from this work 
indicated that 6 cm vine length is the minimum length that 
could give substantial survivability and that the use of 
petioles, which are largely wasted during harvesting, has 
the best potential for rooting in the clonal propagation of 
P. sidoides. The encouragement of vegetative 
propagation of P. sidoides could serve as a viable option 
for the ex situ conservation of this plant in the Eastern 
Cape. Cultivation of the plant could be the alternative 
source of supply in order to take pressure off the wild 
stock. 
 
 
ACKNOWLEDGEMENT 
 
The authors thank the National Research Foundation of 
South Africa for financial support.     
 
 
REFERENCES 
 
Ake-Assi L (1988). Plantes médicinales: Quelques légumineuses 

utilisées dans la médecine de tradition africaine en Côte d'Ivoire. 
Monographs in Systematic Botany from the Missouri Botanical 
Gardens 25:309-313. 

Anderson, Ingram (1993). Tropical soil biology and fertility: a handbook 
of methods, second edition, pp. 221, C.A.B. International, 
Wallingford, UK. 

Aslam Khan M, Khurram Ziaf, Iftikhar Ahmad (2004). Effect of Various 
Hormones and Different Rootstocks on Rose Propagation Pakistan J. 
Biol. Sci. 7(10):1643-1646. 

 

Lewu  et al.       125 
 
 
 
Crowley EL, Carter SE (2000). Agrarian change and the changing 

relationships between toil and soil in Maragoli, western Kenya (1900–
1994), Hum. Ecol. 28:383–414. 

Cunningham AB (1988). An investigation of the herbal medicine trade in  
Natal/KwaZulu. Investigational Report No. 29, Institute of Natural 

Resources, University of Natal. 
Cunningham AB, Mbenkum FT (1993). Sustainability of harvesting 

Prunus africana bark in Cameroon: a medicinal plant in international 
trade. Working Paper 2, pp. 1-28, WWF/UNESCO/Kew People and 
Plants Initiative. UNESCO, Paris, France. 

FAO, Food and Agriculture Organization of the United Nations (1999). A 
fertilizer strategy for Zimbabwe. FAO, Rome. 

Isutsa DK (2004). Rapid micropropagation of passion fruit (Passiflora 
edulis Sims.) varieties. Sci. Horticult. 99 (3-4):395-400. 

Ghimire SK, McKey D, Aumeeruddy Thomas Y (2005). Conservation of 
Himalayan medicinal plants: Harvesting patterns and ecology of two 
threatened species, Nardostachys grandiflora DC. and Neopicrorhiza 
scrophulariiflora (Pennell) Hong. Biol. Conserv 24(4):463-475. 

 Gu JT (1998). Conservation of plant diversity in China: achievements, 
prospects and concerns Biol Conserv 8(3):321-327. 

Kokwaro JO (1991). Conservation of medicinal plants in Kenya. In: 
Heywood, eds. Synge H, Akerele O, pp. 315-320. Cambridge 
University Press. Cambridge, UK. 

Lange D (1997). The trade in plant material for medicinal and other 
purposes: a German case study. Cambridge: TRAFFIC International. 
TRAFFIC Bull. Vol. 7(1):21-23.  

McKean Steven G (2003). Towards sustainable use of palm leaves by a 
tural community in Kwazulu-Natal, South Afr. J. Econ. Bot. 57(1):65-
72. 

Nadeem ML, Palni MS, Purohit AN, Pandey H, Nandi SK (2000). 
Propagation and conservation of Podophyllum hexandrum Royle: an 
important medicinal herb. Biol Conserv 92(1):121-129. 

O’Brien TG, Kinnaird MF (1996). Effect of harvest on leaf development 
of the Asian palm Livistona rotundifolia. Conserv Biol 101):53–58. 

Sanchez PA, Shepherd KD, Soule MJ, Place FM, Buresh RJ, Izac 
AMN, Mokwunye AU, Kwesiga FR, Ndiritu CG, Woomer PL (1997). 
Soil fertility replenishment in Africa: an investment in natural resource 
capital. In: Replenishing Soil Fertility in Africa, ASA, CSSA, SSSA, 
eds. Buresh RJ and Sanchez PA, pp. 1–46. 

 Madison WI (1999). SAS (Statistical Analysis System) user’s guide: 
statistic. SAS Institute, NC Tang Y, Long-Hu M, Gao H (2005). Over-
exploitation and lack of protection is leading to a decline of a 
protected calcicolous tree species Excentrodendron hsienmu 
(Tiliaceae) in China. Biol Conserv 126(1):14-23.  

Tchoundjeu ZM, Ngo L, Mpeck E, Asaah, Amougou A (2004). The role 
of vegetative propagation in the domestication of Pausinystalia 
johimbe (K. Schum), a highly threatened medicinal species of West 
and Central Africa. Forest Ecol and Manage 188(1-3):175-183. 


