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A B S T R A C T  

The Ipomoea genus, a prominent member of the Convolvulaceae family 

renowned for its morning glories, extends its significance beyond its economic 

applications as a source of food and ornamental beauty. Widely distributed across 

the globe, this remarkably diverse genus has become a major focus of 

investigation, contributing significantly to plant genomics knowledge and 

challenging plant evolution models. This research presents a comprehensive 

overview of Ipomoea species flourishing in the Bhadrak district of Odisha, India. 

The study employed field visits and literature surveys to provide baseline 

information on the distribution and uses of Ipomoea species in the local system. 

Field surveys covering three seasons were conducted, and data were collected 

from informants through semi-structured interviews, key informant discussions, 

and direct observations. A total of 16 Ipomoea species, each occupying distinct 

ecological niches within the district, were documented. Beyond taxonomic 

descriptions, the study explored the ethnomedicinal attributes associated with 

each species. The research contributes to botanical knowledge while highlighting 

the traditional and indigenous applications of these plants, potentially revealing 

valuable natural remedies and cultural insights. By documenting multiple species 

and their associated knowledge, this study serves as a valuable resource for 

biodiversity and ethnobotanical research. 
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Introduction 

 
Globally, biological diversity remains constantly evolving in response to the swiftly changing 

environment (Assogba et al., 2022). A growing body of evidence suggests that climate factors, 

including precipitation and temperature, wield substantial influence over the configuration of 

biological diversity and the shaping of suitable habitats for various species (IPCC, 2021). Amid 

our planet’s vast array of life forms, the count of described flowering plant species currently stands 

at around 370,000 (RBG Kew, 2016). Significantly, approximately 13.5% of these species, totaling 

around 50,000, fall under the category of "big genera." Within the realm of angiosperms, a group 

that encompasses roughly 13,200 genera, only about 57 can be classified as big genera (Frodin, 

2004). These notable genera carry substantial importance in terms of plant diversity and house 

species of economic, horticultural, ecological, and cultural significance. Noteworthy is the 

Convolvulaceae family with 59 genera and about 1900 species, predominantly inhabiting tropical 

and warm temperate regions worldwide (Staples & Brummitt, 2007). The members of the family 

are predominantly recognized as perennial herbs, vines, or woody lianas, while being less common 

as shrubs or trees (Austin, 1998). Alternatively, tendrilless leaves and five-banded sympetalous 

corollas characterize this family. Their cymose inflorescence and dehiscent four-seeded capsule 

fruits are distinctive (Staples & Brummitt, 2007). An exceptional attribute is its unique status as 

the sole Asterid family known to possess seeds with physical dormancy (Baskin et al., 2000). 

Convolvulaceae's classification is based on molecular phylogenetics (Stefanovic et al., 2002; Lin 

et al., 2022), resulting in 12 tribes (Aniseieae, Cardiochlamyeae, Convolvuleae, Cresseae, 

Cuscuteae, Dichondreae, Erycibeae, Humbertieae, Ipomoeeae, Jacquemontieae, Maripeae, and 

Merremieae) due to distinct morphological features. Historically placed in Solanales (Cronquist, 

1988; Dahlgren, 1989; Thorne, 1992), it was later assigned to its order, Convolvulales (Takhtajan, 

1997), but recent molecular systematic analyses have realigned it under Solanales (APG, 2016). 

Its origin has sparked debate: Laurasian according to North American Eocene fossils, while Indian 

late Paleocene Ipomoea fossils support an East Gondwana origin (Srivastava et al., 2018).  

The genus Ipomoea belongs to the Convolvulaceae Juss. Family is one of the largest and most 

widely dispersed plant genera worldwide, primarily in tropical and subtropical regions (Austin, 

1991; Wilkin,1999; Miller et al., 2004). With about 800 species (Wood et al., 2020), roughly 35 

are cultivated for ornamentation, while many others have become invasive weeds (Gunn, 1969). 

This genus has emerged as a pivotal model for evolutionary inquiries and dissecting inter and intra-
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species relationships within populations (Lanes et al., 2018; Wadl et al., 2018; Munoz-Rodriguez 

et al., 2019; Sun et al., 2019; Carruthers et al., 2020; Xiao et al., 2021). These plants serve as 

medicine, ornaments, and food (Wilkin, 1999; Bovell-Benjamin, 2007; Laux et al., 2022), notably 

the extensively cultivated sweet potato, I. batatas (L.) Lam. (Khoury, 2015; Yan, 2015; Wadl, 

2018). Approximately 64 species from various biogeographical regions are documented in India 

(Shimpale et al., 2012; Kattee et al., 2019), with a higher concentration in the southern and western 

parts of the country (Undirwade & Bhadane, 2017). Ipomoea species have demonstrated potential 

as therapeutic agents against various ailments such as diabetes, hypertension, dysentery, 

constipation, fatigue, arthritis, rheumatism, hydrocephaly, meningitis, kidney disorders, and 

inflammation (Meira et al., 2012; Akinniyi, 2022; Alqahtani, 2022). Concerning the floristic 

exploration of Odisha state, the available information remains fragmented. The existing "Flora of 

Odisha" (Saxena & Brahmam, 1996) provides an inclusive compilation of 2727 plant species, 

including 2576 angiosperms across 159 families. Among these, the authors have detailed 21 

Ipomoea species. Nonetheless, recent publications have emerged focusing on Ipomoea species in 

different districts of Odisha (Chowdhery & Debta, 2009; Das et al., 2021). Despite these valuable 

contributions, the distribution of Ipomoea species in Bhadrak district, Odisha, remains uncharted. 

The present investigation seeks to explore the taxonomic distribution and ethnobotanical 

dimensions of Ipomoea species in the Bhadrak district, Odisha, India. This study aims to unveil its 

significance within local communities, offering insights critical for conservation, utilization, and 

further research endeavors. 

Materials and Methods 

Study area 

The study was conducted in Bhadrak district, located in the northeastern part of Odisha between 

latitudes 20° 43' to 21° 13' N and longitudes 86° 6' to 87° E (Fig. 1). The district covers an area of 

2505 km² and had a population of 1.507 million as per the 2011 Census. It is bordered by Balasore 

district to the north, Jajpur to the south, Kendrapara and the Bay of Bengal to the east, and Keonjhar 

to the west. The region’s tropical climate and predominantly rural setting support agriculture as 

the principal livelihood. Vegetation is largely tropical moist deciduous, with patches of mangroves 

and coastal flora near the Bay of Bengal.  The district's proximity to the Bay of Bengal renders it 

susceptible to periodic natural phenomena such as cyclones and high humidity. Such ecological 
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diversity and reliance on natural resources provide a suitable context for studying ethnobotanical 

practices and traditional plant use among local communities. 

 

Figure 1. (A) Location of Odisha state in India, (B) Location of Bhadrak district in Odisha, and (C) Study 

area in Bhadrak district 

Data Collection 

A comprehensive survey was conducted from July 2014 to July 2020, encompassing both rural 

and urban areas and covering all seasons. Before the commencement of the field study, a clear 

explanation of the research objectives, methods, and potential benefits was provided to the 

participants in the local language, Odia. Consent and cooperation were procured from the 

participants before documenting the plant species they utilized. The survey encompassed all seven 

blocks of the district: Basudevpur, Bhadrak, Bhandaripokhari, Bonth, Chandbali, Dhamnagar, and 

Tihidi. During the field visits, plant samples were collected, and detailed photographs of plant 
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species were captured. Data collection was carried out through interviews following established 

procedures (Martin, 1995; Huntington, 2000). The survey questionnaire employed a semi-

structured approach, supplemented by open-ended interviews, informal discussions, and direct 

observations (Khoja et al., 2022a; Khoja et al., 2022b). Both individual interviews and group 

discussions were conducted in the local language, yielding specific insights about the plants, which 

were subsequently cross-verified for accuracy (Cunningham, 2001). Taxonomic details, such as 

vernacular names, botanical names, family, flowering and fruiting times, were documented from 

respondents. Furthermore, comprehensive information was gathered regarding the plant parts 

utilized, consumption methods, potential medicinal uses, sourcing (wild or cultivated), and 

availability. Since plant species were referred to by their local names, identification was facilitated 

with the aid of pertinent Odisha flora (Saxena & Brahmam, 1996). The compiled plant list was 

systematically organized according to the APG IV (2016) classification system. To ensure 

precision in nomenclature, the current scientific names of each species were validated using the 

Plants of the World Online database. Subsequently, the collected data were further analyzed and 

presented using tables and figures.  

Results  

The current study documented a total of 16 species within the Ipomoea L. genus, spanning diverse 

habitats (Table 1 and Fig. 2). Among these species, seven exhibited notable prominence in 

occurrence: I. aquatica Forssk., I. carnea Jacq., I. hederifolia L., I. obscura (L.) Ker Gawl., I. pes-

capre (L.) R. Br., I. quamoclit L., and I. violacea L. These particular species demonstrated frequent 

presence across the surveyed habitats. Additionally, two species, namely I. indica (Burm.f.) Merr. 

and I. nil (L.) Roth, were predominantly cultivated for ornamental purposes in public spaces and 

residential gardens. Conversely, certain species displayed lower frequency in their occurrence.  

This group includes Ipomoea alba L., I. indica (Burm.f.) Merr., I. marginata (Desr.) Manitz, I. 

mauritiana Jacq., I. purpurea (L.) Roth, I. sepiaria Koenig ex Roxb., and I. triloba L. Remarkably, 

I. aquatica Forssk. and I. carnea Jacq. emerged as the most widely distributed and abundantly 

present species. The prevalence of these species is believed to stem from favorable micro-climatic 

conditions and strong adaptive traits (Jana & Mondal, 2017). 
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Table 1. List of Ipomoea species along with their taxonomic parameters and medicinal uses 

Species Name 

 

Local Name  

 

Habit Habitat Flowering and 

Fruiting 

Medicinal Uses 

Ipomoea alba L.  Climber Cultivated as 

ornamental 

 Root bark is used as a purgative. 

Whole herb is used for snakebite. 

Arial parts are used for anti-

pyretic, hypotensive, and 

headache.  

I. aquatica Forssk. Kalamasaga Climber Common in 

aquatic and 

semi-aquatic 

habitats 

Most part of the 

year 

Leaf juice with cow ghee is used 

for gonorrhea and also acts as a 

blood purifier. Tender twig with 

leaves is used for jaundice. Whole 

plant paste is applied over the 

body to cure itching. 

I. batatas L. Kandamula Climber Cultivated December-

January 

Tuber is used for urinary 

discharges, burning sensation, and 

thirst. Whole plant is used for low 

fever and skin diseases. Tuber is 

edible. 

I. carnea Jacq. Bada-kalama Shrub Wastelands, 

roadsides, near 

water courses 

Throughout the 

year 

Widely used for biofencing 

purpose. 

I. hederifolia L. Panikoda Climber Over hedges, 

thickets 

September-

January 

Seed is used for diuretic, 

anthelmintic, and blood purifier. 

I. indica (Burm.f.) 

Merr. 

 Climber Cultivated as 

ornamental 

Most part of the 

year 

Sap from crushed leaves is used to 

cure dysentery and sores. 

I. marginata 

(Desr.) Manitz 

 Climber Over hedges, 

thickets 

December-

March 

Seed paste is used for curing 

sterility in women, and for 

promoting fertility. 

I. mauritiana Jacq. 

 

Bhuin kokharu Climber Open places 

over hedges, 

thickets 

August-

September 

The roots are sweet, cooling in 

action, appetizer, galactagogue, 

rejuvenating, stimulant and 

carminative. It is also used in 

emaciation, enteric fever, and 

spermatorrhea. 

I. nil (L.) Roth Khondo Climber Over hedges, 

thickets 

September- 

February 

Seeds are used for anti-

inflammatory, carminative, 

inflammations, constipation, 

dyspepsia bronchitis, fever, skin 

diseases and scabies. The dried 

leaves are applied to burns. 

I. obscura (L.) Ker 

Gawl. 

 Climber Open places 

over hedges, 

thickets 

September-April Leaf juice is administered for 

dysentery. Seeds are used to 

improve difficult breathing, and 

relive pain. 

I. pes-caprae (L.) 

R. Br. 

Kanchono-lata Climber In the sand 

along sea coast, 

roadside 

Most part of the 

year 

Leaves extract are useful in 

fatigue, strain, arthritis, 

rheumatism, menorrhagia, anti-

inflammatory, anti-heamolytic, 

antispasmodic, and skin diseases. 

The roots are used in diuretic 

disorders and constipation. 

I. purpurea (L.) 

Roth 

 Climber Cultivated as 

ornamental 

March-April The leaf decoction is used to 

alleviate fever symptoms. The 

leaf paste is applied topically to 

treat skin conditions like eczema, 

itching, and wounds. 

I. quamoclit L.  Climber Open places 

over hedges, 

thickets 

October-January Whole plant is applied externally 

on carbuncles. Juice of whole 

plant is used for blood dysentery 

and piles. 
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I. sepiaria Koenig 

ex Roxb. 

Mushakani Climber Common in 

forest, roadside 

October-April Juice of the plant is used as 

diuretic, aphrodisiac, tonic, used 

in useful in treatment of burning 

sensation, strangury, general 

debility, and sterility in women. 

Root is used for diabetes. 

I. triloba L.  Climber Roadside March-April Leaves are used for wound 

healing and antidiarrheal activity. 

I. violacea L.  Climber Open places 

over hedges, 

tidal forests 

April-December Root is used for the treatment of 

cough. 

 

 

Figure 2. a. Ipomoea aquatica Forssk., b.  I. batatas L., c. I. carnea Jacq., d.  I. hederifolia L., e.  I. indica 

(Burm.f.) Merr., f. I. marginata (Desr.) Manitz, g. I. mauritiana Jacq., h.  I. nil (L.) Roth, i.  I. obscura (L.) 

Ker Gawl., j.  I. pes-capre (L.) R. Br., k. I. purpurea (L.) Roth l.  I. quamoclit L., m.  I. sepiaria Koenig ex 

Roxb., n. I. triloba L., o.  I. violacea L. 
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In terms of growth habits, the majority of the observed species exhibited herbaceous traits with 

twining, climbing, or creeping growth patterns. However, I. carnea stood as an exception with its 

identification as a shrubby species. Additionally, the cultivation of I. batatas L. was noted in 

specific areas within the district. Water spinach (I. aquatica), native to Africa, Asia, and the 

southwestern Pacific Islands, boasts a rich historical background as both a medicinal vegetable 

and a dietary staple in southern Asia. Historical records trace its usage back to at least A.D. 300, 

and potentially as early as 200 B.C. (Austin, 2008). In the context of the present study, I. aquatica 

is noted to be harvested from the wild and also deliberately cultivated by certain individuals. This 

versatile plant serves a dual role, functioning as a nourishing vegetable and a medicinal herb. Its 

consumption spans across diverse social strata, and a range of methods for its preparation and 

consumption have been documented (Austin, 2008; Fu et al., 2011). Particularly in rural regions 

of India, water spinach stands out as a commonly embraced green leafy vegetable, forming a 

significant component of the local diet (Rao & Tuhina, 2002). Beyond its dietary significance, 

water spinach has garnered recognition for its medicinal attributes. It has been linked to potential 

benefits in treating liver disorders (Badruzzaman & Husain, 1992) and managing high blood 

pressure (Perry, 1980). Similarly, the vine Ipomoea mauritiana holds significant importance in 

ethnomedicine and can be found across various regions worldwide. In the context of Ayurvedic 

traditions, it is recognized as "Kshiravidari" in the Ayurvedic Pharmacopoeia of India. Its tubers 

are incorporated into approximately 45 Ayurvedic formulations and are sometimes used as a 

standalone remedy. Notably, these tubers play a crucial role in the renowned Ayurvedic formulation 

"Chyavanaprasha" (Devaiah et al., 2011). The plant is renowned for its diverse medicinal 

properties, including aphrodisiac, cardiotonic, demulcent, diuretic, refrigerant, and galactogogue 

effects (Chopra et al., 1992). It has been traditionally employed to address conditions such as 

emaciation, enteric fever, and spermatorrhea (Pandey, 2004). Ipomoea nil (Linn) Roth, commonly 

known as ivy morning glory, is native to the Punjab region and is distributed in both Pakistan and 

India (Kirtikar & Basu, 2003). This plant holds a prominent place in folk medicine for its reputed 

anti-inflammatory, blood-purifying, anthelmintic, astringent, laxative, anti-emetic, and 

carminative properties. It has been traditionally utilized to manage various ailments, including 

abdominal diseases, asthma, hypertension, liver and joint disorders, and to alleviate phlegm-related 

issues (Kirtikar & Basu, 2003). Additionally, it has been associated with benefits related to erectile 

dysfunction and lubrication. The seed paste derived from this plant finds applications in cosmetics, 



9 | Scientific Reports in Life Sciences 7(1): 1-15 

 

 
 

particularly for treating dry skin and freckles. Research studies have also highlighted Ipomoea nil's 

hepatoprotective and anti-diabetic characteristics (Devi et al., 2010; Chopra et al., 1992). 

Furthermore, it has demonstrated anti-interleukin-8 (IL-8) and anti-inflammatory effects (Zaidi et 

al., 2012; Zeng et al., 2022). Ipomoea obscura (L.) Ker Gawl, recognized as "Obscure Morning 

Glory" in the context of Ayurveda, holds esteemed value for its medicinal attributes. Within 

traditional practices, it is harnessed to address conditions like diarrhoea, open sores, and pustules. 

The leaves find application as a soothing paste to alleviate ulcers, haemorrhoids, and swelling. The 

plant's fruits and seeds contribute to purification, pain relief, enhanced vision, and the alleviation 

of respiratory distress (Wiart, 2002). In Ayurvedic remedies targeting ailments such as colds, 

asthma, and dry cough, a blend of fresh plant extract and gingelly oil is utilized to widen blood 

vessels and mitigate discomfort. The healing traditions of South India's Siddha medicine also 

incorporate I. obscura for its therapeutic virtues (Sripathi & Sankari, 2010). The research delves 

into the diverse pharmacological properties of this plant, revealing its anti-inflammatory, 

nephroprotective, anti-angiogenic, and immunomodulatory effects (Kiritikar & Basu, 2003). 

Extracts from the plant demonstrate antioxidant prowess against free radicals (Srinivasan et al., 

2007) and showcase cytotoxicity alongside moderate antibacterial effects (Srinivasan et al., 2014). 

Ipomoea pes-caprae (Linn.) R. Br., commonly referred to as beach morning glory, bay hops, or 

railroad vine, is a halophytic plant found in tropical and subtropical coastal regions, particularly 

thriving along sandy beaches to prevent dune erosion (Devall, 1992; Miryeganeh, 2014). With a 

rich historical legacy, I. pes-caprae has served diverse medicinal purposes. Traditional Australian 

Aborigines employ heated leaves for treating wounds, skin infections, inflamed sores, and even 

stings from venomous fish and insects (Pereda-Miranda et al., 2005). The plant's applications 

encompass an array of ailments, including skin diseases, boils, ulcers, swelling, menorrhagia, 

hemorrhoids, digestive issues, and cramps (Manigauha et al., 2015). Ritual baths with I. pes-

caprae are practiced in parts of India to ward off malevolent spirits. This versatile plant displays 

numerous activities, including antioxidant, analgesic, anti-inflammatory, antispasmodic, 

immunostimulant, antihistaminic, insulinogenic, and hypoglycemic effects (Bragadeeswaran et al., 

2010; Manigauha et al., 2010). It also demonstrates antimicrobial, antifungal, and antibacterial 

characteristics, with reported inhibitory effects on platelet aggregation, diarrhea, vomiting, and 

piles (Kirtikar & Basu, 2003). In Brazil, I. pes-caprae holds significance in traditional medicine 

for addressing inflammation, gastrointestinal issues, and pain (Emendorfer et al., 2005). The plant's 
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leaves find use in infusions for managing hypertension and kidney ailments, while decoctions 

address digestive disorders, pains, dysentery, inflammations, and fatigue (Pereda-Miranda et al., 

2005). Moreover, its antitumor potential against melanoma cancer cells (B16F10) has been 

evidenced through studies on tumor volume and histopathology (Manigauha et al., 2015). Ipomoea 

quamoclit, commonly referred to as "Cypress Vine," has been embraced as a folk remedy across 

various regions to address a range of health concerns (Rajendran et al., 2007; Sajem et al., 2008). 

Esteemed for its cooling and purgative attributes, the plant holds traditional usage in alleviating 

chest discomfort. Moreover, pounded leaves are applied to aid in the treatment of bleeding piles 

and carbuncles (Pullaiah & Chennaiah, 1997). The leaves also find utility as poultices to manage 

bleeding haemorrhoids (Sorathia, 2014). Notably, Ipomoea quamoclit plays a substantial role in 

Siddha medicine, where decoctions derived from its leaves and stems are employed to combat 

fever and diabetes (Khare, 2007). Ipomoea hederifolia L., an annual twining vine, is indigenous to 

the tropical and subtropical regions of the Americas. However, it has evolved into a troublesome 

weed for a variety of crops, including sugar cane, maize, and soybeans, leading to substantial yield 

losses and impeding harvest efforts (Beluci et al., 2018). Introduced as an ornamental species, this 

plant has spread to diverse corners of the globe and successfully naturalized in the paleotropics 

(Austin & Huaman, 1996). The rampant expansion and infestation of Ipomoea hederifolia can be 

attributed to several factors, including its phytoremediation capacities, resilience to high 

temperatures, resistance to herbicides, and prolonged growth cycles. These attributes enable it to 

thrive across varying environments, outcompete native flora, and establish its presence in 

agricultural fields, resulting in crop damage and reduced yields (Rane et al., 2016; Barroso et al., 

2017; Labonia et al., 2019). 

Conclusion 

This comprehensive study of the genus Ipomoea (Convolvulaceae) in the Bhadrak district of 

Odisha, India, has provided valuable insights into the biodiversity and ethnobotanical significance 

of this pantropical genus. With 16 documented species thriving in diverse habitats within the 

district, we have expanded the knowledge of Ipomoea's distribution and diversity in this region. 

By highlighting the importance of Ipomoea beyond its economic value as food resources or 

ornamental crops, this study sheds light on its ethnomedicinal properties, revealing their 

importance in traditional knowledge and local healthcare practices. The findings of this study may 

serve as a stepping stone for further research, acting as a catalyst for deeper explorations of 



11 | Scientific Reports in Life Sciences 7(1): 1-15 

 

 
 

Ipomoea's role in traditional medicine and ecological interactions. By fostering collaborative 

efforts between researchers, communities, and policymakers, we can enhance the conservation and 

sustainable use of these valuable plant resources for generations to come.  
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