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				Parthiban A., Rasingam L., Sandhya Deepika D. & Bharathan H.P. 2026: Two new heterotypic synonyms in Rotala (Lythraceae) from India. — Ann. Bot. Fennici 63: 17–25.

				Based on morphology, we synonymise Rotala baileyana with R. tulunadensis and R. cheruchakkiensis with R. malampuzhensis. Updated morphological descriptions, photographs and notes on conservation status and phenology, as well as habitat and distribution of the accepted species are provided. A broader range of morphological variation within these species is documented.

			

		

		
			
				Introduction

				The genus Rotala (Lythraceae) comprises herba-ceous amphiphytes distributed across tropical and subtropical regions worldwide, with 75 currently accepted species (https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:30048023-2). In India, recent studies have documented approxi-mately 37 species, and the Peninsular region supports a high degree of endemism, with about 75% of the Indian species restricted to this area (Cook 1979, Joseph & Sivarajan 1988, 1989, Mathew 1990, Pradeep et al. 1990, Prasad et al. 2012, Prasad & Raveendran 2013a, 2013b, Lemiya & Pradeep 2015, Rijuraj et al. 2017, Rogimon et al. 2019, Mathew et al. 2020, Pras-anth et al. 2021, 2024, Prasanth & Sardesai 2022).

				As part of an ongoing taxonomic revision of the family Lythraceae in India, we reassessed Rotala baileyana, R. cheruchakkiensis, R. kha-

			

		

		
			
				leeliana, R. meenkulamensis and R. tulunaden-sis, all regarded as Kerala endemics. These taxa, described mainly on the basis of macromor-phological characters, have remained taxonomi-cally uncertain. Previous studies have shown that some distinct patterns in seed testa ornamenta-tion can serve as reliable diagnostic characters in Rotala (Panigrahi 1986). Our observations revealed that the testa ornamentation patterns of later-described R. baileyana, R. cheruchakkiensis and R. khaleeliana together with R. meenkula-mensis are identical to those of earlier-described R. tulunadensis, R. malampuzhensis and R. rosea respectively. In addition, a recent palynological study reported identical pollen ornamentation in these corresponding species pairs (Murshida & Robi 2025a), and Murshida and Robi (2025b) treated R. dhaneshiana, R. khaleeliana and R. meenkulamensis as synonyms of R. rosea. This study provides updated morphological descrip-tions of R. malampuzhensis and R. tulunadensis, 
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				accompanied by photographic plates, scanning electron microscopy images of seeds, and notes on their conservation status, habitat, distribution and phenology.

				Material and methods

				Relevant literature was reviewed (Cook 1979, Panigrahi 1986, Joseph & Sivarajan 1988, 1989, Mathew 1990, Pradeep et al. 1990, Prasad et al. 2012, Prasad & Raveendran 2013a, 2013b, Lemiya & Pradeep 2015, Rijuraj et al. 2017, Rogimon et al. 2019, Mathew et al. 2020, Pras-anth et al. 2021, Prasanth & Sardesai 2022, Prasanth et al. 2024, Murshida & Robi 2025a, 2025b). Type specimens and additional collec-tions were examined from the herbaria BSI, BSID, CAL, CALI, MH, SUK and TBGT (per-sonally studied by the first author), together with digital images obtained from E, FI, K and P (herbarium acronyms follow Index Herbar-iorum, https://sweetgum.nybg.org/science/ih/).Occurrence data for the studied taxa were com-piled from specimen labels and previously published sources. These localities were subse-quently visited during field investigations con-ducted between 2023 and 2025. Fresh speci-mens were collected, pressed and dried follow-ing standard herbarium procedures (Jain & Rao 1976). Detailed notes on habitat and ecological features were recorded in a field notebook for each collection. Photographs of habit, habitat and morphological details were taken using a Nikon D300 DSLR camera. All collected speci-mens were assigned unique accession numbers and deposited at BSID.

				Morphological observations were carried out using a stereo microscope (Olympus SZX2–ILLT) fitted with a Magnus Magcam DC10 camera. Seed micromorphology was examined using a Zeiss Evo M18 scanning electron micro-scope (SEM). Seeds obtained from both field-collected and type materials were mounted on aluminium stubs with double-sided adhesive tape, sputter-coated with gold-palladium using a mini sputter coater (SC7620, Emitech), and examined at an accelerating voltage of 5–15 kV under varying magnifications. Morphological and micromorphological features were evaluated 

			

		

		
			
				jointly to reassess the taxonomic status of the studied taxa. Revised descriptions were prepared and compared with diagnostic characters and published illustrations in the literature.

				Taxonomic treatment

				Rotala malampuzhensis R.V.Nairex C.D.K.Cook (Figs. 1–3)

				Boissiera 29: 98. 1979. — Type: India. Kerala, Palghat Dis-trict, Malampuzha River, July 1971, R. Vasudevan Nair s.n., Herb. No. 89602 (holotype MH, barcode MH00000449!; isotypes MH, barcodes MH00000448!, MH00000450!).

				Rotala cheruchakkiensis Anto, Devikrishna, Pulickal, C.D. Varghese & I. Antony, Int. J. Advanced Res. 2: 532. 2014, syn. nov. — Type: India. Kerala, Thrissur Dis-trict, Mangad, 10°42´30´´N, 76°11´43´´E, 200 m a.s.l., 15 July 2014, Anto P. V. 1001 (holotype CAL, barcode CAL0000025913!; isotypes BSI not seen, MH, barcode MH00003320!, CATH not seen).

				Amphibious, annual herbs; submerged stem branched, creeping, rooting, aerial stem simple or branched, erect; stem 4-angular to terete, 1.5–40 cm long. Leaves simple, sessile, decus-sate, linear-oblong to linear-lanceolate or rarely ovate in flowering nodes, 2–15 × 1–4 mm, green, base cuneate, margin entire, apex trun-cate or bifid. Flowers monomorphic, 3-merous (sometimes 4- or 5-merous), sessile, solitary in axils of leaf-like bracts; bracteoles 2, linear, 0.5–1.5 mm long, translucent to red. Calyx tube campanulate, 0.8–1.3 × 0.6–0.9 mm, translucent to bright red; lobes triangular, 0.4–0.5 × 0.4–0.5 mm; appendages linear, 0.1–0.5 mm long, alternating with calyx lobes, rarely rudimentary or caducous or absent. Petals attached just below sinuses of calyx lobes, narrowly elliptic or rarely somewhat falcate, 0.4–1 × 0.1–0.5 mm, trans-lucent to bright red, base cuneate or attenuate, margin entire, apex acute, persistent in fruit. Sta-mens included, level with top of calyx tube, fila-ments inserted almost at base of calyx tube; 0.5–0.8 mm long, translucent with red tinge; anthers oblong, reddish to brownish, dorsifixed; nectar scales alternating with stamens, linear, 0.1–0.4 mm long, apex minutely bifid, translucent with green tinge. Ovary subglobose to globose, 0.5–1 × 0.5–1 mm, yellowish-green to reddish, 3-locular. Style up to 0.1 mm long; stigma capi-

			

		

	
		
			
				19	Parthiban et al.: Two new heterotypic synonyms in Rotala • Ann. BOT. Fennici Vol. 63

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				Fig. 1. Rotala malampuzhensis. — A: Variation in plant size. — B: Leaf-like bracts. — C: Calyx tube. — D: Bracte-oles. — E: Flower cut open. — F: Gynoecium. — G: SEM image of a seed. — H and I: Seed testa ornamentation. A–H from A. Parthiban 013775; I from A. Parthiban 013737.

			

		

		
			
				tate. Capsule globose, 1–1.8 × 1–1.8 mm, bright red to brown, exceeding calyx, 3-valved. Seeds 4–20, obovoid to semi-ovoid, 0.6–0.9 × 0.4–0.6 mm, reddish to brownish, dorsally convex, 

			

		

		
			
				ventrally concave; testa surface striate to rugose; epidermal cells elongated, irregular, varying in size, with distinct anticlinal boundaries; anticli-nal walls sinuous to irregular, strongly raised; 
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				periclinal walls convex and smooth; lumina broad and shallow. Flowering and fruiting from July to December.

				Habitat and distribution. Rotala malampuz-hensis is endemic to the western part of Penin-sular India, occurring along the Western Coastal Plains and Western Ghats regions, including the states of Goa, Karnataka, Kerala, Maharash-tra and Tamil Nadu (Joseph & Sivarajan 1989, 

			

		

		
			
				Mathew et al. 2020). This amphibious, annual herb inhabits a wide range of moist environ-ments such as temporary pools on lateritic pla-teaus, perennial water bodies and paddy fields. In some locations, especially when co-occurring with R. malabarica, it forms dense mats that are notably fragrant during anthesis.

				Conservation status. Rotala malampuzhensis is locally abundant. Watve (2011) assessed its 
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				Fig. 2. Rotala malampuz-hensis. — A–D: Varia-tions in colour, shape, size and number of lobes in flowers. — E: More than two flowers per node (A. Parthiban 013734). — F: Unequal fruit maturity within a node (A. Par-thiban 013740). A from A. Parthiban 013775; B from A. Parthiban 014570; C from A. Parthiban 014568; D from A. Parthiban 013737.
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				conservation status as Least Concern (LC). We did not find any significant changes, trends or specific threats. The species grows both within and outside of protected areas. However, ongoing anthropogenic pressures such as lateritic plateau mining, expansion of settlements and roads, and degradation of freshwater habitats due to human activities may contribute to a gradual decline in habitat quality, as also noted by Watve (2011).

			

		

		
			
				We observed black ants and other small insects visiting the flowers, and thus they may have a role in pollination. The plants produce numerous minute seeds, which often float on the surface of waterlogged areas such as rock depressions and roadside ditches. Upon desiccation of these habi-tats, the seeds germinate and form dense stands, often with reduced plant size due to limited space and suboptimal environmental conditions.
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				Fig. 3. Rotala malampuz-hensis. — A–C: Plants under various condi-tions (A 21 August 2024 from Mugu, Kerala; B 19 August 2024 from Kanayikanam, Kerala; C 29 August 2024 from Nel-liampathy, Kerala). — D: Shorter form (3 October 2024 from Hativale, Maha-rashtra). — E: Seeds floating on the water sur-face (19 August 2024 from Meenkulam, Kerala).
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				The morphological traits used by Anto et al. (2014) to distinguish R. cheruchakkiensis from R. malampuzhensis were primarily based on dif-ferences in the usual colour and size of certain parts observed in R. malampuzhensis. However, these variations clearly fall within the natural range of phenotypic plasticity in R. malampuz-hensis. Notably, the seeds of both the typical form (Fig. 1I) and the shorter “R. cheruchak-kiensis” form (Figs. 1G and H) have identical patterns of testa ornamentation. Therefore, we treat R. cheruchakkiensis as a heterotypic syno-nym of R. malampuzhensis.

				Selected specimens examined. India. Goa: Bicholim–Ponde, C. John 106118 (CAL). Karnataka: Kanagalgudda, R. Sundararaghavan 90003 (CAL); Nalur, R. Sundarara-ghavan 90407 (CAL). Kerala: Calicut University campus, V.V. Sivarajan 307 (CALI); Kaiyoor, A. Parthiban 013740 (BSID); Kanayikanam, A. Parthiban 013734 (BSID); Kudal-markala, A. Parthiban 013758 (BSID); Madayippara, C. Pramod 126927 (CALI), K.M. Lemiya 1329038 (CALI); Mayannur, P.V. Anto 148307 (CALI); Meenkulam, A. Par-thiban 013737 (BSID); Near SNGEC, A. Parthiban 013735 (BSID), A. Parthiban 013736 (BSID); Nelliampathy, Keasa-van para, K.M. Lemiya & K. Thoiba 132939 (CALI), A. Parthiban 013775 (BSID), A. Parthiban 013776 (BSID), A. Parthiban 013777 (BSID); On the way to Kaiyoor from Muzhakkom, A. Parthiban 014595 (BSID); Paddy field in Mugu, A. Parthiban 013750 (BSID), A. Parthiban 013753 (BSID); Verikkan para, A. Parthiban 013741 (BSID). Maha-rashtra: Hativale, A. Parthiban 014568 (BSID); Kohoj fort hill, K.V. Billore 116666 (CAL); Morjaipathar, A. Parthiban 014559 (BSID); Nate, A. Parthiban 014570 (BSID); Near Harishchandragad, A. Parthiban 014518 (BSID). Tamil Nadu: Muthugoundanur, A. Parthiban 015975 (BSID).

				Rotala tulunadensis K.S.Prasad, P.Biju, Raveendran & K.G.Bhat (Fig. 4)

				Nordic J. Bot. 30: 58. 2012. — Type: India. Kerala, Kasara-god District, Permude lateritic plateau, 12°39´25´´N, 75°0´47´´E, 150–200 m a.s.l., 29 December 2010, K. S. Prasad 02651 (holotype CAL, barcode CAL0000025325!; isotypes MH, barcode MH00000447!, BSI, barcode BSI0000000092!).

				Rotala baileyana Rogi, Joby, Rogimon, Nisha & I. Antony, Int. J. Advanced Res. 7: 669. 2019, syn. nov. — Type: India. Kerala, Kasaragod District, Kayyur, Verikken Para Kulam, 12°15´48.71´´N, 75°10´53.76´´E, 83 m a.s.l., 10 October 2016, Rogi, Joby & Rameshan 601 (holotype CAL not seen; isotypes MH not seen, CALI not seen, St. Thomas’ College (Autonomous) herbarium, Thrissur, Kerala not seen, CMS College Kottayam (Autonomous) herbarium, Kottayam, Kerala not seen).

			

		

		
			
				Aquatic, annual or perennial herbs; sub-merged stem branched, creeping, rooting, aerial stem floating or erect, terete to 4-angular, 5–50 cm long. Leaves simple, sessile, decus-sate, membraneous, yellowish-green with red tinge, dimorphic; submerged leaves elliptic to broadly obovate, 10–23 × 5–13 mm, base rounded or auricles slightly clasping stem, margin entire, apex obtuse or retuse; lateral veins 5–7 pairs; aerial leaves broadly obovate to orbicular, or elliptic, 5–6 × 3.0–3.5 mm, base rounded, margin entire, apex rounded or retuse; lateral veins 5–6 pairs. Flowers monomorphic, 4-merous, pedicellate, solitary in axils of aerial leaf-like bracts; pedicel 1–8 mm long; bracteoles 2, narrowly triangular to subulate, 0.7–1 mm long, purplish to greenish, numerous translu-cent hairs present in axils. Calyx tube urceolate, 2–5 × 1–3 mm, constricted at throat, purplish to greenish, quadrangular, winged, enlarging in fruits; lobes triangular, 0.8–1.3 × 0.8–1 mm; appendages absent. Petals attached at sinuses of calyx lobes with nectar glands, elliptic to ovate or sub-orbicular, 1.2–1.5 × 0.8–1 mm, pinkish, margin entire, apex rounded, rarely emarginate, hardly exceeding calyx lobes. Stamens included, filament inserted at base, adnate to calyx tube, 0.8–1 mm long, translucent; anthers oblong; nectar forming a continuous ring with incon-spicuous lobes, green. Ovary obloid to ellip-soid, 1.5–2.5 × 0.7–1 mm, green, four-lobed; style 0.4–0.5 mm long; stigma capitate. Capsule obloid to ellipsoid, 4–6 × 1.5–3.0 mm, brown, scarcely exceeding calyx tube. Seeds numerous, obloid to ellipsoid, 0.6–0.7 mm long, brown; testa surface slightly cerebriform; epidermal cells elongated, polygonal to irregular, varying in size with distinct anticlinal boundaries; anti-clinal walls sinuous to irregular, sunken; pericli-nal walls concave; lumina broad, appearing flat or slightly elevated. Flowering and fruiting from September to March.

				Habitat and distribution. Rotala tulunaden-sis is endemic to the northern part of Kerala (currently known to occur only in the Kannur and Kasaragod districts) and grows in peren-nial water bodies located on lateritic plateaus. The plants are found at the centre of the water bodies, where they persist year-round provided that water is available. Along the fringes of 
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				Fig. 4. Rotala tulunadensis. — A: Submerged plants (9 December 2023 from Kayyur, Kerala). — B: Flowering twig. — C: Hairs in the axils of bracts and bracteoles. — D: Winged calyx tube.— E: Top view of a flower. — F: Lateral view of a flower. — G: Gynoecium. — H: SEM image of a seed. — I and J: Seed testa ornamentation. B–G and J from A. Parthiban 013547; I from K. S. Prasad 02651.
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				ponds, plants emerge during the monsoon when water levels rise and begin flowering and fruit-ing as the water level recedes during winter and early summer.

				Conservation status. All the observed occur-rences of R. tulunadensis were located outside protected areas with severe anthropogenic pres-sure from extensive mining and settlements. The extent of occurrence (EOO) is estimated at 368.17 km² and the area of occupancy (AOO) at 16 km². Most of the water bodies are degrading due to waste disposal and human disturbance. These habitats should be protected to conserve the species. Based on available data, the con-servation status of the species is provisionally assessed as Endangered [EN B1ab(iii)+2ab(iii)] following the IUCN Red List criteria (https://www.iucnredlist.org/resources/categories-and-criteria).

				We were unable to trace the type speci-mens of R. baileyana at CAL, CALI or MH. Therefore, we carried out a detailed comparison using fresh collections from the type locality and nearby areas of R. baileyana, along with the original illustrations and descriptions provided in the protologue (Rogimon et al. 2019). These were compared with the type specimens of R. tulunadensis and our recent collections from its type locality. Testa ornamentation of seeds from the type material (Fig. 4H and I) of R. tuluna-densis and seeds from our fresh collections at the type locality of R. baileyana (Fig. 4J) uniformly has a slightly cerebriform pattern. Based on this comparative analysis, we conclude that R. baileyana is conspecific with R. tulunadensis. Notably, the morphological characters used by the authors of R. baileyana to describe it as a new species are not qualitatively distinct and can be observed in the type specimens of R. tuluna-densis, although they were not mentioned in the latter’s protologue.

				Selected specimens examined. India. Kerala: Permude lateritic plateau, K.S. Prasad 02651 (CAL, MH, BSI), K.M. Lemiya 132974 (CALI), A. Parthiban 014600 (BSID), A. Parthiban 015901 (BSID); Kayyur, Verikken para kulam, A. Parthiban 013546 (BSID), A. Parthiban 013547 (BSID), A. Parthiban 014598 (BSID), A. Parthiban 014599 (BSID); Kudalmarkala, A. Parthiban 013756 (BSID); Panapuzha, A. Parthiban 015902 (BSID); Kanayikanam, A. Parthiban 015903 (BSID).
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Based on morphology, we synonymise Rotala baileyana with R. tulunadensis and
R. cheruchakkiensis with R. malampuzhensis. Updated morphological descriptions,
photographs and notes on conservation status and phenology, as well as habitat and
distribution of the accepted species are provided. A broader range of morphological
variation within these species is documented.

Introduction

The genus Rotala (Lythraceae) comprises herba-
ceous amphiphytes distributed across tropical and
subtropical regions worldwide, with 75 currently
accepted species (https://powo.science.kew.org/
taxon/urn:lsid:ipni.org:names:30048023-2). In
India, recent studies have documented approxi-
mately 37 species, and the Peninsular region
supports a high degree of endemism, with about
75% of the Indian species restricted to this area
(Cook 1979, Joseph & Sivarajan 1988, 1989,
Mathew 1990, Pradeep ef al. 1990, Prasad et
al. 2012, Prasad & Raveendran 2013a, 2013b,
Lemiya & Pradeep 2015, Rijuraj ef al. 2017,
Rogimon et al. 2019, Mathew et al. 2020, Pras-
anth et al. 2021, 2024, Prasanth & Sardesai
2022).

As part of an ongoing taxonomic revision of
the family Lythraceae in India, we reassessed
Rotala baileyana, R. cheruchakkiensis, R. kha-

leeliana, R. meenkulamensis and R. tulunaden-
sis, all regarded as Kerala endemics. These taxa,
described mainly on the basis of macromor-
phological characters, have remained taxonomi-
cally uncertain. Previous studies have shown that
some distinct patterns in seed testa ornamenta-
tion can serve as reliable diagnostic characters
in Rofala (Panigrahi 1986). Our observations
revealed that the testa ornamentation patterns of
later-described R. baileyana, R. cheruchakkiensis
and R. khaleeliana together with R. meenkula-
mensis are identical to those of earlier-described
R. tulunadensis, R. malampuzhensis and R. rosea
respectively. In addition, a recent palynological
study reported identical pollen ornamentation in
these corresponding species pairs (Murshida &
Robi 2025a), and Murshida and Robi (2025b)
treated R. dhaneshiana, R. khaleeliana and R.
meenkulamensis as synonyms of R. rosea. This
study provides updated morphological descrip-
tions of R. malampuzhensis and R. tulunadensis,
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