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Abstract:  The current research work reviews the traditional uses, chemistry and biological activities of 

Ipomoea species and illuminates the prospective of the genus as a source of healing representatives. It indicates 

crucial information about the rare annual herb, climber Ipomoea clarkei. It is endemic restricted to Western Ghat. 

Ipomoea is the more derived genera of the family, has highest degree of endemism in tropic. Humans use Ipomoea 

for their content of medical and bioactive compounds, mainly alkaloids. The in vitro management has been 

supported crop upgrading and started steps of genetic manipulation, preservation and propagative technologies. 
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INTRODUCTION:  

Ipomoea is the major genus in the flowering plant family convolvulaceae with over 650 species. It is a huge and diverse group 

with common names including morning glory, water convolvulus or kangkung, sweet potato, bindweed etc. Ipomoea clarkei 

Hook. f. is climber comprises family convolvulaceae which is located at Malshej Ghat, Pune district, Maharashtra. It is annual, 

slender twining herb, climber, golden-yellow flowers, Inflorescence axillary solitary, Leaves are ovate, entire along margins, 

long acuminate at apex, somatic chromosomal number 2n is 30. It is endemic restricted to Nasik, Pune and Thane regions of 

Maharashtra State.  

 

BIOTECHNOLOGICAL ASPECT: 

 Several species of the genus Ipomoea, as well as, of the Convolvulaceae family have the property of phytotoxicity, 

which mean suppressing the growth of other plants including invasive weeds. In Mexico, farmers make use of I. tricolor Cav. 

for this purpose (Bah and Pereda-Miranda, 1997). Some studies showed the medicinal effects of this plant on liver diseases, 

eye diseases, and constipation (Malalavidhane et al., 2000). I. aquatica was screened for its activity against fibroblast cell lysis 

after Heterometrus laoticus scorpion venom treatment. However, the result was clearly negative (Uawonggul et al., 2006).  

Diuretic activity has been observed in extract of I. aquatica when investigated in the Swiss albino mice. This study supports 

the popular use of this plant as diuretic (Mamun et al., 2003). 

 

AYURVEDA AND PHARMACEUTICALS: 

 Our ancestors were forced to use any natural substances that they could find to ease their sufferings caused by acute 

and chronic illness, physical discomforts, wounds and injuries and even terminal illness. Since that ancient time, plants with 

therapeutic properties have occupied an important place in the disease treatment practices.  

 Humans use Ipomoea for their content of medical and bioactive compounds, mainly alkaloids. Some species are 

renowned for their properties in folk medicine and herbalism I. mauritiana is one of the many ingredients of chyawanprash. 

The leaves of I. batatas are eaten as a vegetable, and have been shown to slow oxygenation of LDLs, with some similar 

potential health benefits to green tea and grape polyphenols (Nagai et.al, 2011). 

 

INTERNATIONAL STATUS:  

Ipomoea is the more derived genera of the family, has highest degree of endemism in tropic. Thousands of species are forecast 

to go extinct in upcoming days (Levin, 2001; Jackson 2002). Species recovery and restoration is important aspect of for 

Conservation of biodiversity. It would be accomplished reintroduction of Individuals in their natural habitat by mass 

multiplication. Countries like United States, Canada, Australia and Great Britain has carried out species recovery programmes.   

 

NATIONAL STATUS: 

In India, research on recovery of rare, endangered and threatened species has suffered from lack of attention. There have been 

very few cases of species recovery like Tewari (1995) multiplied and reintroduce Paphiopedilum druryii orchid through tissue 

culture.  Several researcher  Chavan et al., 2011, Nimbalkar et al., 2011, Upadhye et al., 2015 have attempted to reintroduce 

several RET species of genus Ceropegia in western ghat by tissue culture. 
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Ipomoea clarkei Hook. f. is reported under endangered category of IUCN (Chandore ,2015). It is a rare annual herb, climber, 

bearing golden-yellow flowers and  showing  somatic chromosome count 2n is 30. Dormant seeds fails to germinate even 

under favourable conditions until it go through series of changes favouring germination process (Kołodziejek, 2015).  

Ipomoea is one of the major genera of family Convolvulaceae. It represented by over 650 species and mainly spread to tropical 

regions in the world (Mabberley 2008). Genus Ipomoea represented about 65 species in India, (Shimpale et al., 2014; 

Sarvalingam et al., 2014), out of which three species and one variety, i.e. Ipomoea clarkei hook. f. (Maharashtra), Ipomoea 

laxiflora H.J. Chowdhery & Debt (Western Himalaya, Uttarakhand), Ipomoea salsettensis Santapau & Patel (Maharashtra) 

and Ipomoea deccana Austin var. lobata (C.B. Clarke) Johari (Karnataka, Kerala and Maharashtra) are endemic to India 

(Singh et al., 2015).  

Marilena et al., (2012) described the therapeutic actions like analgesic, antimicrobial, spasmolitic, spasmogenic, 

hypoglycemic, hypotensive, anticoagulant, anti-infl ammatory, psychotomimetic and anticancer activities of its some species. 

Alkaloids, phenolics compounds and glycolipids are the most common biologically active constituents from these plant 

extracts.  

Ipomoea clarkei Hook. f.   has been so far reported from Western Ghats of Maharashtra (Clarke, 1885). Mechanical 

scarification could be proven as effective tool for breaking of seed dormancy of Ipomoea clarkei while studying mean 

germination time is 3.40 and 3.18 days in mechanical and chemical scarification respectively (Sangle, 2019).  

 

TISSUE CULTURE CO-RELATION: 

 Tissue culture technique plays key role in restoration of plant by using micropropagation. Several RET species are 

conserved and multiplied through micropropagation.  Cheruvathur et al., (2015) standardize a protocol for the 

micropropagation and in vitro flowering of Ipomoea sepiaria an important ethanomedicinal plant. In vitro of Cultivation of 

explant (all plant parts) under aseptic conditions is known as plant tissue culture. Ipomoea clarkei is propagated by seeds, but, 

in nature seeds germinate slowly and persist dormant for a long time (Sangle, 2019).  

Family Convolvulaceae is the simply in the evolutionary progressive asterid clade (APG, 1998) that creates seeds through 

physical dormancy result in to a water impermeability of seed (Baskin et al., 2000). By the exemption of Convolvulaceae, the 

other (14) families in which physical dormancy are occurring are in the rosids. Evolutionary advanced and isolated place of 

Convolvulaceae indicate the important family to study in order to make interpretations about the evolution of physical 

dormancy in angiosperms. There are no prior studies on the phylogenetic relationships of seed germination and dormancy 

characteristics within Convolvulaceae (APG; 1998, 2003).  

Seed germination studies in Convolvulaceae for the most part have been confined to economically important species, e.g. 

ornamental species of Ipomoea (Ogunwenmo, 2006). In vitro methods for large proliferation would be a reasonable choice is 

reported for several Himalayan medicinal herbs by many works such as Giri et al., (2012); Chandra et al., (2006) and Nadeem 

et al., (2000). Nandi et al., (2002) suggested that tissue culture modus operandi is a prominent tool to multiply difficult to 

propagate, rare or endangered and beneficial species for commercial cultivation and conservation.  Demand of in vitro culture 

techniques which deals a achievable tool for rapid clonal propagation and germplasm conservation of RET medicinal plants is 

increased (Abraham et al, 2010).  

Gamborg et al, (1976) detected the plant tissue culture comprises all aspects of the in vitro culture of cells, tissue and organs, 

is mostly contingent for its accomplishment on the additions of plant hormones and plant growth regulators and other growth 

active elements in the medium. Organ separation in plants is controlled by interaction of auxins and cytokinins. A greater 

cytokinin to auxin ratio favours root differentiation. Composition of both hormones must be comprised in the medium. The 

exogenous prerequisite for hormones hinge on on the endogenous intensities in the plant.  

Sihachakr et al., (1997) had developed alternative protocol fruitfully to increase plant regeneration from cultured protoplast of 

sweet potato, involving first root formation, from which shoots can then be regenerated. Mungole et al., (2009) and Sinha and 

Bandyopadhyay, (2011)   have been completed induction of callogenesis of Ipomoea obscura by using NAA and BAP in 

different combinations.  

 

Roll of plant growth Regulator: 

 The levels of plant growth regulators like Auxins, Cytokinins, gibberellins and ethylenes etc. are playing key role in callus 

formation in the culture medium. Culture conditions such as temperature, humidity, septic conditions, agar solidified, light etc. 

are significant factor in formation and development of callus.  

The Plant growth Regulator is very strong factor in production of organogenesis and plant regeneration. An auxin (IAA, NAA, 

2.4-D, or IBA) is essential to many plant cells for division and root initiation. Auxin could be overcome morphogenesis at 

high concentrations. The 2,4-D is commonly used for callus induction. IAA, and NAA are employed for root initiation. Plant 

hormones are somewhat tiny molecules that are very active at small concentrations in tissue. Ting (1982) suggested that 

Cytokinins and Auxins are two types of plant hormones are mostly engaged in tissue culture techniques. BAP is perhaps the 

best useful and consistent cytokinin and should be confirmed for any new system. Normally 1-2 mg/lit cytokinin is suitable for 

most systems.  IAA is the less stable auxin in the medium but artificial auxins for example NAA and IBA are ideal. 2.4-D is 

circumvented because of its tendency to induce callusing.  

The application of new techniques for improvement of sweet potato (I. babatas L., concolvulaceae) crops, particularly 

including the exploitatiojn of somaclonal variation, gene transfer by genetic transformation and somatic hybridization, requires 

the control of plant regeneration from tissue culture. Benson et al., (1997) determined the importance of tissue culture 

technique tool and fingered out key role in crop enhancement by using the totipotent capacity of plants and hence could be 

broadly experimented.  

The selection of culture media is important and a fundamental necessity for every application of plant tissue culture. Utmost  

commonly the Murashige and Skoog (MS) medium, Linsmaier and Skoog (LS) medium, Gamborg (B5) medium and Nitsch 

and Nitsch (NN) medium are used in basic plant tissue culture work. Gamborg et al., (1976) stated vitamins as the chief 

constituent of medium, to accomplish the best growth of the tissues. Within all vitamins only thiamine HCL (B1) beside with 

small concentration of cytokinins appeared to be worldwide in plant cell culture. 
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Prakash et al., (2002) described that the phase of medium such as iquid, solid or semi- solid are frequently affected the growth 

of explant. Abobkar et al., (2012) reported the toughness of media has been found to rest on use of agar, agarose and gellan 

gums which is generally isolated from diverse natural sources. The in vitro management has been supported crop upgrading 

and started steps of genetic manipulation, preservation and propagative technologies. It is also involved in the phytosanitary 

regulation and the international germplasm interchange can also be possible through plant tissue culture. 
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