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Development and characterisation of five Hibiscus rosa-sinensis cultivars ‘the Bengal Series’ from India 

Abstract

Hibiscus flowers hold great cultural significance in India, particularly in West Bengal, Odisha, and Maharashtra. Due to their wide range of colours, they are extensively used in aesthetics, ornamentation, and landscaping. As part of a regular breeding program for the development and characterization of new Hibiscus cultivars, five new Hibiscus rosa-sinensis L. cultivars (the Bengal Series) namely 'Bengal Sunrise', 'Bengal Sunset ', 'Bengal Dancing Queen', 'Dark mother of Bengal', 'City of Joy' were successfully developed, characterized and registered with the 'International Hibiscus Society'. Hybridization was conducted in the Singur, Hooghly district from 2019-2020, and field observations were carried out at the Acharya Jagadish Chandra Bose Indian Botanic Garden, Botanical Survey of India, Howrah, West Bengal, from 2022-2025. 
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1. INTRODUCTION
The genus *Hibiscus* L. is a member of the flowering plant family Malvaceae. It encompasses approximately 432 recognised species [1–5] and includes over 24,000 registered cultivars worldwide [6], reflecting its considerable taxonomic diversity and horticultural significance across different regions. In India, the Hibiscus is represented by 34 species and one infraspecific taxon [7] and more than 477 registered cultivars [8]. Hibiscus rosa-sinensis L. has a wide range of applications. 
Hibiscus flowers are highly sought after in various countries, sparking intense competition among breeders striving to create superior cultivars and hybrids. Numerous cultivars have emerged from diverse agro-climatic regions worldwide, including the USA, Australia, French Polynesia, and Taiwan where extensive breeding programs have been implemented (Koley et al., 2024). Registration of the hibiscus cultivars in International Hibiscus Society as on 2024 reveals that the USA registered/developed over 10,000 cultivars, followed by 4,946 in French Polynesia, 2,328 in Australia, and 1,088 in Taiwan and many other countries have developed fewer than 500 cultivars each [2]. India has registered over 477 cultivars in the International Hibiscus Society, yet it remains significantly behind in the production of new hibiscus hybrids [8].
              Hibiscus cultivars are typically genetically polyploid, possessing more than two complete sets of chromosomes. As a consequence of polyploidy, the phenotypic traits of the progeny may differ markedly from those of the parent plants, or indeed from any preceding ancestors. This genetic condition can facilitate the variable and, at times, seemingly random expression of characteristics inherited across generations, allowing a broad spectrum of traits to manifest [8]. Owing to this inherent variability, Hibiscus has become particularly popular among hobbyists who engage in repeated hybridisation and back-crossing of varieties to produce new named cultivars. This practice is often accompanied by competitions in which the resulting seedlings are exhibited and evaluated, frequently yielding flowers with highly distinctive and visually striking morphological features [9]. 
The primary objective of this study is to develop new cultivars of Hibiscus through selection and hybridisation, with a view to enhancing the overall characteristics of an ideal plant. 
2. MATERIALS AND METHODS

2.1. Parents selection 

To conduct the hybridization, breeder has been started to collect good parent plants for their morphological characters from different countries like Australia, USA (California) and native Indian plants. Prior to cross-pollination, the breeder examined how the genetic traits of the parental plants are expressed and the manner in which these traits are transmitted to their progeny [2,3,4,5,11]. To trace the lineage of Hibiscus cultivars, the authors consulted the cultivar genealogy tree available in the International Hibiscus Society database [13], which is based on the documented pedigree of Hibiscus.
2.2 Hybridisation
Hybridization was carried out at Singur in Hooghly district in 2020. During the winter season of the same year, the female parent plants were selected and identified one day prior to pollination. At the full balloon stage of flowering, the petals and anthers were carefully removed to expose the stigma, which was then enclosed within a protective bag to prevent contamination from unintended pollen sources. The procedure adhered to the detailed methodologies previously described in [3, 4, 5, 8, 11].

2.3. Characterization 
Field experimental trials were conducted at the Acharya Jagadish Chandra Bose Indian Botanic Garden, Botanical Survey of India, Howrah, West Bengal, during the period 2022–2025. The developed cultivars commenced flowering upon reaching approximately one year of age. Mature branches from these cultivars were collected for clonal propagation through cuttings, grafting, and budding. The resulting propagated saplings were utilised to evaluate and stabilise the phenotypic traits. The newly developed cultivars exhibited desirable attributes, including high vigour, compact bush development, effective propagation ability, resistance to diseases, reliable flowering performance, and enhanced flower size. 
3. RESULTS AND DISCUSSION

Five new Hibiscus rosa-sinensis L. cultivars namely, 'Bengal Dancing Queen' [Figure 1], 'Bengal Sunrise' [Figure 2], 'Bengal Sunset' [Figure 3], 'City of Joy' [Figure 4] 'Dark mother of Bengal' [Figure 5], were successfully developed, characterized and registered with the 'International Hibiscus Society'. The newly developed cultivars named after the state West Bengal, therefore, it has been called as ‘the Bengal Series’ [Images 1-5]. Detailed description, phenology, propagation methods are discussed below:
1. Bengal Dancing Queen
	         Pod Parent –Yvonne
	
	Pollen Parent – Gwen Mary
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	     Origin: Australia
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	 Origin: Australia

	Bengal Dancing Queen [Reg. ID. No. 33189]

	Date of Registration in International Hibiscus Society: 03.02.2022

(Hybridizer: Deep Chakraborty)




Shrubs, up to 150 cm long; branches densely upright, green; internodal portion 1.7-3.0 cm long. Leaves simple, petiolate; petiole 3.0-3.2 cm long, 0.2-0.4 cm wide; blades broadly ovate, 11.0-11.2 × 9.8-10 cm, rounded at base, crenate along margin, acute at apex, dark green above, light green below, 5-6 nerved from the base. Stipules linear, 0.5-0.7 × 0.1 cm. Inflorescence axillary, solitary; peduncle 4.6-4.8 × 0.2-0.3 cm; pedicel 1.6-1.9 × 0.4-0.5 cm; flower bud pale yellow, 3.6-3.9 × 1.6-1.8 cm. Flowers pink, 19-20 cm in diameter. Epicalyx 3.2-3.5 cm in diameter, linear to lanceolate, 5-lobed; each lobe 1.5-1.6 long, 0.4-0.5 cm wide. Sepals united below the half, 2.2-2.5 × 5.2-5.5 cm, tube 0.8-1 × 0.9-1.0 cm, 5- lobed; lobes ovate-lanceolate, 1.5-1.6 × 1.1-1.2 cm, acute to acuminate at apex. Petals 10.0-10.5 × 9.5-10.0 cm, polypetalous, 5; obovate, cuneate to unequal at base, entire to undulate along margin, rounded at apex, upper surface pink or lavender centred and yellow rings at margin, lower surface yellow with creamy centred; veins prominently raised beneath, creamish in colour. Staminal column pinkish-white, 7.5-8.0 × 0.6-0.8 cm; naked zone 4.2-4.5 cm long; anther zone 3.2-3.4 × 1.2-1.3 cm; anthers   0.2 × 0.3 cm, kidney shaped, yellow; filaments 0.5-0.6 cm long. Pistil 9.0-9.5 cm long; ovary cylindrical, 1.0 × 0.7 cm; style 6-7 cm long, linear; stigma red, 1 × 1 cm, 5-lobed, lobes 0.1-0.2 × 0.3-0.4 cm, unequal, densely hairy.

Flowering: Throughout the year but very prominent in winter. Usually, flowers open early in the morning and close after two days of its opening.

Propagation: By cutting, air layering, grafting, budding, and seeds.
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Figure 1.  Bengal Dancing Queen: a. Habit; b,c. Leaves; d. Flower bud; e. A Flower; f. Epicalyx; g. Calyx; h. Corolla (upper surface); i. The same from lower surface; j. Staminal column with pistil; k. Pistil. [Photographs taken by J. Swamy and Deep Chakraborty]
2. Bengal Sunrise
	Pod Parent – Valentine's Day
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	Pollen Parent –
Lady in Red (McCarthy)
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	Origin: USA California
	
	            Origin: Australia

	                              Bengal Sunrise [Reg. ID. No. 32932]

	Date of Registration in International Hibiscus Society: 31.10.2021

(Hybridizer: Deep Chakraborty)


Shrubs, up to 150 cm long; branches densely upright, green; internodal portion 3.5-4.5 cm long. Leaves simple, petiolate; petiole 3.5-4.0 cm long, 0.2-0.3 cm wide; blades broadly ovate, 8.3-8.5 × 9.5-10.0 cm, cordate at base, crenate along margin, acute at apex, dark green above, light green beneath, 5-6 nerved from the base. Stipules linear, 0.7-0.8 × 0.1-0.2 cm. Inflorescence axillary, solitary; peduncle 3.5-3.7 × 0.2-0.3 cm; pedicel 0.8-1 × 0.3-0.4 cm; flower bud lavender to brownish, 3.5-4 × 2.5-2.7 cm. Flowers lavender red, 15-16 cm in diameter. Epicalyx 2.8-3.0 cm in diameter, linear to lanceolate, 5-8 lobed; each lobe 1.0-1.4 × 0.1-0.2 cm. Sepals united below the half, 2.8-3 × 5.5-6 cm, tube 1.5-1.6 × 1.2-1.3 cm, 5-lobed; lobes ovate-lanceolate, 1.6-1.8 × 1.4-1.5 cm, acute to acuminate at apex. Petals 5, polypetalous, 7.0-7.5 × 6-6.2 cm, obovate, cuneate to unequal at base, entire to undulate along margin, rounded at apex, upper surface with red eye zone at centre and purple to lavender rings at edges, lower surface light brown; veins prominently raised beneath, creamy. Staminal column reddish, 7.5-7.7 × 0.4-0.5 cm; naked zone 5.0-5.3 cm long; anther zone 2.5-2.6 × 1.2-1.3 cm; anthers 0.2-0.3 cm, kidney shaped, yellowish in colour; filaments 0.3-0.4 × 0.1-0.2 cm. Pistil 7.5-8.0 cm long; ovary cylindrical, 1.0 × 0.8 cm; style 4.0-4.2 × 0.1-0.2 cm long, linear; stigma red, 1 × 1 cm, 5-lobed; lobes 0.1-0.2 × 0.2 - 0.3 cm, unequal, densely hairy.

Flowering: Throughout the year but very prominent in winter. Usually, flowers open early in the morning and close after two days of its opening.

Propagation: By cutting, air layering, grafting, budding, and seeds.
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Figure 2.  Bengal Sunrise: a. Habit; b, c. Leaves; d. Flower bud; e. A Flower; f. Epicalyx; g. Calyx; h. Corolla (upper surface); i. The same from lower surface; j. Staminal column with pistil; k. Pistil [J. Swamy and Deep Chakraborty]
3. Bengal Sunset

	Pod Parent – Valentine's Day
	
	Pollen Parent –
 June's Joy

	[image: image4.png]



Origin: USA California
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	     Bengal Sunset [Reg. ID. No. 33311]

	Date of Registration in International Hibiscus Society: 1.04.2022

(Hybridizer: Deep Chakraborty)


Shrubs, up to 150 cm high; branches densely upright, green; internodal portion 2.0-5.5 cm long. Leaves simple, petiolate; petiole 1.8-2.1 cm long,0.1-0.2 cm wide; blades broadly ovate, 8-8.5 × 8-8.5 cm, cordate at base, crenate along margin, acute at apex, dark green above, light green beneath, 3-6 nerved from the base. Stipules linear, 1.0 × 0.1 cm. Inflorescence axillary, solitary; peduncle 4.9-7.8 × 0.2-0.3 cm; pedicel 0.4-0.5 × 0.3-0.4 cm; flower bud creamy red, 3-4 × 2.5-2.7 cm. Flowers light red, 15.0-15.5 cm in diameter. Epicalyx 3.0-3.5 cm in diameter, 8-lobed; each lobe linear to lanceolate, 1.1-1.5 × 0.2-0.3 cm. Sepals united below the half, 2.2-2.3 × 4.0-4.2 cm, tube 1.4-1.5 × 0.8-0.9 cm long, 5- lobed; lobes ovate-lanceolate, 1.0-1.1 cm, acute to acuminate at apex. Petals 5, polypetalous, 7.5-8.0 × 7.9-8.2 cm, obovate, cuneate to unequal at base, entire to undulate along margin, rounded at apex, upper surface light red with blackish red eye zone at centre, lower surface light yellow with pale pink; veins creamy, prominently raised beneath. Staminal column pinkish red, 6.0-6.3 × 0.4-0.6 cm; naked zone 4.0-4.2 cm long; anther zone 1.8-2.1 × 1.2-1.4 cm; anthers 0.1 × 0.1-0.2 cm, kidney shaped, yellowish in colour; filaments 0.4-0.5 cm long. Pistil 6.0-6.3 cm long; ovary cylindrical, 0.6-0.9 × 0.4-0.6 cm; style 4.0-4.5 × 0.1 cm, linear; stigma orange, 0.6-0.8 × 0.7-0.9 cm, 5-lobed; lobes 0.2-0.3 × 0.25-0.35 cm, unequal, densely hairy.

Flowering: Throughout the year. Usually flowers open early in the morning and close after one days of its opening.

Propagation: By cutting, air layering, grafting, budding, and seeds.
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Figure 3. Bengal Sunset: a. Habit; b,c. Leaves; d. Flower bud; e. A flower; f. Epicalyx; g. Calyx; h. Corolla (upper surface); i. The same from lower surface; j. Staminal column with pistil; k. Pistil [Photographs taken by J. Swamy and Deep Chakraborty]
4. City of Joy

	Pod Parent – 
White Diamonds × Allure
	
	Pollen Parent –
 Houdini
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	City of Joy [Reg. ID. No. 33308]

	Date of Registration in International Hibiscus Society: 26.03.2022

(Hybridizer: Deep Chakraborty)




Shrubs, up to 120 cm high; branches densely upright, green; intermodal portion 1.5-3.0 cm long. Leaves simple, petiolate; petiole 5-6 cm long, 0.2-0.3 cm wide; blades broadly ovate, 11.0-11.5 × 10.0-10.5 cm, rounded at base, entire to undulate along margin, obtuse at apex, dark green above, light green beneath, 5-nerved from the base. Stipules linear. Inflorescence axillary, solitary; peduncle 3.0-3.5 × 0.2-0.3 cm; pedicel 0.3 × 0.4 cm; flower bud pale yellow, 2.5-2.8 × 1.2-1.5 cm. Flowers purple with ash strips, 14.5-15.0 cm in diameter. Epicalyx 3.5-4.0 cm in diameter, linear to lanceolate, 6-7-lobed; each lobe 1.4-1.5 × c. 0.3 cm. Sepals united below the half, 2.2-2.7 × 6-6.2 cm; tube   1-1.2 ×   1.1 cm, 5-lobed; lobes ovate-lanceolate, 1.4-1.5 × 1.2-1.3 cm, acute to acuminate at apex. Petals 5, polypetalous, 7.0-7.5 × 6.0-6.2 cm, obovate, cuneate to unequal at base, entire to undulate along margin, rounded at apex, upper surface purple with ash strips at base to edges and red centred; lower surface creamy with pale yellow, veins creamy, prominently raised beneath. Staminal column pinkish white, 7.2-7.8 cm long, 0.6-0.8 cm wide; naked zone 4.5-4.7 cm long; anther zone 3.0-3.2 × 1.6-1.8 cm; anthers yellow, c. 0.4 cm across, kidney shaped; filaments 0.4-0.5 × 0.1-0.2 cm. Pistil 7.5-8.0 cm long; ovary oblong-cylindrical, 1.0 × 0.8 cm; style 5.5-6.0 cm long, linear; stigma red, 1.0-1.2 × 1.0-1.3 cm, 5-lobed, lobes unequal, 0.2-0.3 × 0.4-0.5 cm, densely hairy.

Flowering: Very prominent in winter. Usually, flowers open early in the morning and close after two days of its opening.

Propagation: By cutting, grafting and budding.

Figure 4. City of Joy: a. Habit; b,c. Leaves; d. Flower bud; e. A Flower; f. Epicalyx; g. Calyx; h. Corolla (upper surface); i. The same from lower surface; j. Staminal column with pistil; k. Pistil. [Photographs taken by J. Swamy and Deep Chakraborty]
5. Dark Mother of Bengal

	Pod Parent – 
Acc. DCS 04
	
	Pollen Parent – 
Classical Dancer

	
Origin: India

	
	Origin: India


	
	
	

	Dark Mother of Bengal [Reg. ID. No. 32973]

	Date of Registration in International Hibiscus Society: 21.11.2021

(Hybridizer: Deep Chakraborty)




Shrubs, up to 100 cm long; branches upright, green; internodal portion 1.4-4.5 cm long. Leaves simple, petiolate; petiole 3.9-4.0 cm long, 0.1-0.2 cm wide; blades elliptical, 11.2-12.0 × 8.0-10.5 cm, truncate to rounded at base, crenate to undulate along margin, acute at apex, dark green above, light green beneath, 5-6 nerved from the base. Stipules linear to lanceolate, 0.5-0.6 × 0.1 cm. Inflorescence axillary, solitary; peduncle 5.5-6 × 0.2 cm; pedicel   1.0 × 0.4 cm; flower bud yellow, 2.8-3.1 × 1.5-1.7 cm. Flowers dark brown with red eye zone, other side light brown, 18-19 cm in diameter. Epicalyx 3.0-3.5 cm in diameter, linear to lanceolate, 9-lobed; each lobe 1.3-1.7 × 0.2-0.3 cm. Sepals united below the half, 3.5-4 × 5-6 cm, tube 1.5-1.6 × 1.1-1.2 cm, 5-lobed; lobes ovate-lanceolate, 1.4-1.6 × 1 cm, acute to acuminate at apex. Petals 7.5-8 × 7.2-7.8 cm, polypetalous, 5, obovate, cuneate to unequal at base, entire to undulate along margin, rounded at apex, upper surface dark brown with red eye zone, lower surface light brown. Staminal column creamy red, 7.2-7.6 × 0.3-0.5 cm; naked zone 5.0-5.6 cm long; anther zone 2.0-2.2 × 2.1-2.3 cm; anthers yellowish in colour, 0.2-0.3 cm, kidney shaped; filaments 0.5-0.6 cm long. Pistil 8-9 cm long; ovary oblong, truncate at both ends, pubescent at apex, 1.0-1.2 × 0.6 cm; style 6.0-6.5 × 0.1 cm, linear; stigma red, 1-1.2 × 1.2-1.3 cm, 5-lobed; lobes 0.1-0.2 × 0.3-0.4 cm, unequal, densely hairy.

Flowering: Throughout the year but very prominent in winter. Usually, flowers open early in the morning and close after one day of its opening.

Propagation: By cutting, grafting, budding and seeds.


Figure 5: Dark Mother of Bengal: a. Habit; b-c. Leaves; d. Flower bud; e. A Flower; f. Epicalyx; g. Calyx; h. Corolla (upper surface); i. The same from lower surface; j. Staminal column with pistil; k. Pistil. [Photographs taken by J. Swamy and Deep Chakraborty]
4. Conclusion

New hibiscus cultivars are being developed to meet the high demand in West Bengal, where the flower holds deep cultural significance. These H. rosa-sinensis cultivars offer ornamental and landscaping value, as well as potential for use in the pharmaceutical and cosmetic industries. This work reduces dependency on foreign imports from countries such as Australia, the USA, and Taiwan by facilitating local production, thereby enhancing the economic prospects of regional farmers. The developed cultivars were registered with the International Hibiscus Society between 2021 and 2022.
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