
Notes on the ethnobotanically important genus Geranium
Linnaeus (Geraniaceae) in India

Priyanka Agnihotri1, Harsh Singh, Danish Husain and Veena Dixit
Plant diversity, Systematic & Herbarium Division, CSIR-National Botanical Research Institute,

Rana Pratap Marg, Lucknow, Uttar Pradesh 226001, India
1E-mail: priyagni_2006@yahoo.co.in

[Received 02.10.2014; Revised 08.12.2014; Accepted 12.12.2014; Published 31.12.2014]

Abstract
The importance of medicinal plants in traditional healthcare practices is now well established
and traditional medicines are often the only affordable and accessible form of healthcare for
ethnic communities. The present study briefly reviews the botany and medicinal potential of
such an important and undocumented ethnobotanical genus Geranium Linnaeus. This is an
attempt to compile and document information on the widespread uses of different species of
Geranium in traditional medicine. It is revealed 12 species are of high medicinal importance and
used by local communities.

Key words: Geranium Linnaeus, ethnobotanial, distribution, India

INTRODUCTION

The genus Geranium  Linnaeus (Geraniaceae Jussieu) is comprises of ca. 422 species
of annual, biennial and perennial plants distributed from tropical to alpine regions of the
mountains throughout the world (Aedo et al. 2005), being absent only in tropical lowlands,
deserts and polar regions. The word Geranium is coming from the Greek word ‘geranos’
meaning crane, used in allusion to mericarps and long beak of the carpels looking like a
Crane head (Gomez et al. 2005). The names of these genera usually cause confusion
because “geranium”, is the common name for certain species of Pelargonium L’ Her
(Gómez et al. 2005). The genus Geranium has great ornamental value for their many
showy and variously coloured flowers, often with distinctive veining (PLATE - I).

According to Yeo (1984) classification Geranium is divided into three subgenera:
Erodioidea (Picard) Yeo, Robertium (Picard) Rouy, and Geranium. Geranium subgen.
Geranium is the largest and comprises of over 370 species; grouped in at least ten sections.
Section Tuberosa (Boiss.) Yeo (Davis 1970), sect. Azorelloida Aedo, Muñoz Garm. &
Pando, Neoandina Aedo and Paramensia R. Knuth (Aedo et al. 2002), sect. Trygonium
Dumort. (Aedo 2003), and sect. Gracilia R. Knuth (Aedo et al. 2003) has already been
revised.

In India, the genus Geranium is represented by 27 taxa, which are chiefly distributed
in the sub-tropical, temperate and alpine regions. These taxa have been enumerated by
different workers  during their botanical excursions such as Hooker (1875); Rao (1949);
Hara (1966); Gupta (1968); Raizada & Saxena (1978); Polunin & Stainton (1984); Singh
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PLATE – I. Flowers of different species of the genus Geranium Linnaeus: A. G. tuberaria;
B. G. incanum; C. G. wallichianum; D. G. pretense; E. G. nepalense; F. G. ocellatum

& Kachroo (1994); Nair (1977); Das & Chanda (1987); Gaur (1999); Aswal & Mehrotra
(1999); Dhaliwal & Sharma (1999); Singh & Rawat (2000); Kaur & Sharma (2004);
Uniyal et al. (2007);. Hajra et al. (1997); Pusalkar & Singh (2012). Many species of the
genus are used in the treatment of various ailments such as renal disorders, fever, itching,
eczema, wound, toothache, otorrhoea, opthalmia, liver troubles, ulcers, headache, jaundice,
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METHODOLOGY

The present study on the genus Geranium Linnaeus is based on detailed review of pub-
lished literature and field observations particularly in the Himalayan region. Information
about distribution ranges, pattern, ecology and phenology was collected through observa-
tions and published scientific papers, checklists and floras on the subject.  Published litera-
ture and notes on herbarium sheets were consulted for ethnomedicinal importance of the
various taxa of the genus Geranium. All the species have been enlisted alphabetically
with altitude, distribution in India as well as in neighbouring countries and their uses. The
species of Geranium are calculated and enumerated in state wise representation. For
analysis of distribution pattern in Indian Himalayan Region, the study area was divided
into two flanks, the Western Himalaya and the Eastern Himalaya. The Eastern Himalaya
includes states of West Bengal (Darjeeling district), Sikkim, Assam, Arunachal Pradesh in
the same way the Western Himalaya covers Jammu & Kashmir, Himachal Pradesh and
Uttarakhand.

RESULT AND DISCUSSION

The genus Geranium Linnaeus is represented by 27 taxa from India (Table 1) and most of
them are distributed in Indian Himalayan Region, while one species G. nepalense Sweet
has extended distribution in Western and Eastern Ghats. The Western Himalaya is
represented by 20 taxa and Eastern Himalaya has only 2 taxa namely G. nakaoanum, G.
refrectum, while other 5 taxa are common in both flanks of the Indian Himalaya (Figure
1). The maximum concentration of species is observed in Jammu & Kashmir where 20
species and one subsp. namely G. kotschyi Boiss. subsp. charlesii   with one variety
namely G. rectum var. glabrata is found, out of which, 8 are endemic to this region of
India. In Western Himalaya, Jammu & Kashmir is followed by Uttarakhand (14 spp.) and
Himachal Pradesh (8 spp.). In Eastern Himalaya, Arunachal Pradesh has 3 species and
Sikkim has 7 species out of which 2 species have very narrow distribution and are confined
to Sikkim for India, but they share their distribution with the adjacent countries such as
Bhutan, China, Myanmar and Nepal. Two species, G. nepalense and G. ocellatum are
widely distributed in Madhya Pradesh, Tamil Nadu, Karnataka, Assam, Jammu & Kashmit,
Himachal Pradesh, Uttarakhand, Sikkim and Arunachal Pradesh (Figure 2). The genus
Geranium has wide distributional range and taxa are equally found in Europe, Australia,
Africa and America also, beside the Asian continent.

The distribution of species in relation to altitude is shown in Figure 3. The maximum
number of Geranium  species are present in the 2500 – 3000 m altitudes, lowest in between
500-1000 m and absent in less than 500 m AMSL. Few species namely G. rotundifolium, G.
pusillum, G. ocellatum are found at less than 1000 m altitude in the small hills of Madhya
Pradesh and sub tropical and temperate zones of Jammu & Kashmit, Himachal Pradesh and

etc. by the different local communities of India (Chopra et al. 1956; Jain 1991; Kirtikar &
Basu 1935; Pande et al. 2006; Singh & Rawat 2011; Gaur 1999).

Some species of Geranium has shown biological activity like hypotensive, mild
astringents, diuretics, hepatoprotection, antioxidants, anti-inflammatory and antiviral.
Geranium spp. also are used as a remedy for tonsillitis, cough, whooping cough, urticarial,
dysentery, kidney pain and gastrointestinal disorders (Calzada et al. 2005; Ercil et al.
2005; Küpeli et al. 2007).
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Uttarakhand. G. nepalense is another species found in lowland and has wide altitudinal
distribution and covers tropical to subalpine zones of several states along the Himalayas as
well as in Western Ghats. While G. refrectum is found in extremely harsh conditions of 3600
– 4500 m, most of the species are found in between 2500 – 3000 m represented by 21
species followed by 2000 – 2500 m (17 spp.), 3000 – 3500m (15 spp.), 3500 – 4000 m (12
spp.), etc. Altitudinal band of 2500 – 3000 m has been identified to offer  most favourable
habitats for Geranium spp. for their conservation and multiplication as maximum concentration
of taxa is observed here. Some species have wide altitudinal distribution range such as G.
divaricatum (1800 – 4200 m) and G. clarkei (2100 – 4200 m), while others like G. swatense
(2000 – 2800 m) are distributed in narrow altitudinal zones. The altitudinal limit for Geranium
spp. is 4500 m as none of the taxa has been reported beyond this elevation. The genus
covers various habitats from moist deciduous forest to alpine scrub forest, thus, showing its
high adaptability in the various climatic conditions.  Most of the species are shade and moisture
loving and found in moist and temperate forest of Cedrus deodara, Quercus spp.,
Rhododendron spp., Abies sp., and Betula utilis, Juniperus sp., etc. Some of the species

Figure 1. Distribution of infra-generic taxa of Geranium in Indian Himalayan region

Figure 2. Distribution of Geranium in different states in India
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such as G. wallichianum and G. ocellatum are found luxuriantly in the moist and temperate
forests of Quercus and Rhododendron, while G. clarkei and G. donianum are found in
rocky alpine regions. G. pratens is found along the streams of glacial water and edges of
Betula forest while G. himalayense is found in moist alpine meadows, showing its wide
distribution in varied conditions.

Ethnobotanically, different species of the genus are used in various ailments by the
traditional people and they also use substitute of one species in place of other if that
particular plant species is not available. Out of total 27 taxa recorded from India, 12 are of
ethnomedicinal importance and used by ethnic communities of different regions. These
species are used for curing over 20 diseases, ranging from simple headache to complex
liver and renal diseases. Most of the species are used for skin diseases, ulcer, fever, liver
disorders, cough and cold, ear and eye problems, diarrhea, dysentery (Figure 4). It is also
observed that G. pratense and G. wallichiana may be used for curing many ailments.
Maximum number of six species is used for curing cuts & wounds followed by urinary
diseases (4 species), fever (3 species), liver disorders (3 species) and ulcer (3 species),
which are common diseases. Seven species of the genus are used as astringent, 2 species
as antodyne for soothing the nervous system, while 1 species is used for its antibacterial
property. In most of the cases whole plant is used to cure several diseases followed by
roots and leaves.  Besides medicinal importance the genus has other economic potential
too as the roots of G. himalayense and G. pretense are used to prepare a black dye. It is
important to take possible measures that can be ensure protection of such an important
traditional knowledge first at the global level, then with particular attention to India. This
kind of knowledge should be first clinically prove and are protected against bio-piracy
(Mposhi et al. 2013).

Globally, the Geraniums are under big threat for their survival as few species of
Geranium such as G. multiflorum, G. arboretum endemic to Hawaii (Kidd 2005) and G.
maderense endemic to Portugal are critically endangered (Entwisle, 2013). The main threat
to the genus is the degradation of its habitat by grazing cattle, developmental activities and

Figure 3. Altitudinal distribution of the taxa of Geranium in India
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invasion of alien species in the area.  Conservation status of the genus Geranium in India
has not been assessed, while in the perspective of acute anthropogenic pressure in the
Himalayas and other most likely habitats of Geranium species, it is imperative to assess the
current status and distribution pattern to measure the conservation pressure in the nature.

Figure 4. Geranium used in various ailments
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