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Lectotypification of Fimbristylis subtrabeculata (Cyperaceae), an endemic species of India


Abstract
Fimbristylis subtrabeculata C.B. Clarke is an endemic Indian species of Cyperaceae originally described from material collected in the Nilgiri Hills. During a revisionary study of the genus Fimbristylis Vahl in India, the name F. subtrabeculata was found to lack a formally designated type. The present study therefore examined the protologue and available original material and traced relevant specimens preserved at CAL, BM, and K. Three specimens collected by J.S. Gamble from the type locality in May 1886 were evaluated against the diagnostic features given in the protologue. Among these, the specimen preserved at CAL under barcode CAL0000001761 was found to be the best-preserved original material and to show the diagnostic characters most clearly. It is consequently designated here as the lectotype of F. subtrabeculata, while the corresponding specimens at BM and K are treated as isolectotypes. The study also provides taxonomic notes concerning the distinction of F. subtrabeculata from morphologically similar taxa, with particular attention to nutlet characters and the historical comparison with F. subbulbosa and F. kingii. This assessment follows the nomenclatural provisions applied in the manuscript and is supported by the associated specimen evidence. The selected lectotype clarifies the application of the name and provides a stable nomenclatural basis for subsequent taxonomic, floristic, and herbarium-based work on Fimbristylis in India.
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1. INTRODUCTION
Cyperaceae is the third-largest monocotyledonous family; it comprises 95 genera and approximately 5687 species, has a cosmopolitan distribution (Larridon, 2022), and has been resolved as monophyletic (Goetghebeur, 1998; Bruhl, 1995). In India, the family is represented by 610 species belonging to 32 genera (Mao & Dash, 2020). The genus Fimbristylis Vahl belongs to the tribe Abildgaardieae Lye under the subfamily Cyperoideae (Cyperaceae) and is characterised by a style base jointed with the ovary, with a distinct border line at its base, usually swollen or fimbriate, or sometimes with both characters at the base; a leaf sheath with a short fringe of hairs or none; and a caducous style base. The genus Fimbristylis Vahl has 320 species (POWO, 2026) and is widely distributed in pantropical and warm-temperate regions of the world, with the highest concentration of species in tropical Asia. It is represented by 128 taxa in India (Mao & Dash, 2020).
Within Cyperaceae, morphological and nut micromorphological characters have been shown to contribute to species-level discrimination, supporting the use of nutlet characters as complementary taxonomic evidence in sedges (Pashirzad et al., 2014).
Recent molecular and phylogenomic studies have reinforced a stable suprageneric framework for Cyperaceae and support the placement of the Fimbristylis clade within tribe Abildgaardieae, providing a contemporary systematic context for species-level taxonomic work in the genus (Muasya et al., 2009; Larridon et al., 2021). Recent descriptions of Fimbristylis species from India, including Kerala, also demonstrate continuing taxonomic work in the genus and emphasise detailed comparison of morphology, distribution, ecology, and allied taxa (Narayanan et al., 2023).
Contemporary plant-taxonomy research also emphasises the complementary value of phenotypic and molecular evidence for resolving taxonomic ambiguity and strengthening species identification (Shelke et al., 2025).
Typification studies in Fimbristylis have likewise shown that historical names may require reassessment of protologues, specimen annotations, and distributed original material before a lectotype can be selected, underscoring the nomenclatural value of critically evaluating herbarium collections (Dey & Halder, 2015; Halder & Dey, 2016).
Recent nomenclatural work in Cyperaceae continues to demonstrate the importance of examining historical herbarium material and protologues when selecting lectotypes and clarifying the application of names (Muhsina & Maya, 2025; Madhav et al., 2026).
Despite continuing taxonomic and typification studies in Cyperaceae, the name Fimbristylis subtrabeculata C.B. Clarke has not been typified in the material examined during the present revision, leaving the application of the name without a formally designated lectotype.
Accordingly, the objective of the present study is to examine the protologue and available original material of Fimbristylis subtrabeculata, designate an appropriate lectotype in accordance with the International Code of Nomenclature for algae, fungi, and plants, and provide supporting taxonomic notes based on the examined material.
2. MATERIAL AND METHODS
The present study was undertaken as part of a revisionary investigation of the genus Fimbristylis Vahl in India. During this revision, it was observed that Fimbristylis subtrabeculata C.B. Clarke had not been formally typified. The study therefore focused on locating and evaluating the available original material associated with the name and determining an appropriate specimen for lectotypification. The protologue of F. subtrabeculata was examined to identify the locality, collector, and other information associated with the material cited by C.B. Clarke. The protologue records the collection from “Nilghiri Hills, Pykara, alt. 5600 ft., Gamble” without specifying a collection number. 
To locate the original material, herbaria in which collections associated with C.B. Clarke are reported to be deposited were consulted or contacted. These included BM, K, B, BO, BR, C, CAL, DD, FI, G, M, MANCH, NMW, NY, OXF, and U. The search resulted in the tracing of three relevant specimens preserved at BM, CAL, and K. These specimens were BM014605445, CAL0000001761, and K000974112, respectively. All three specimens were collected by J.S. Gamble in May 1886 from the type locality in the Nilgiri Hills. The specimen at CAL was represented by barcode CAL0000001761, while the corresponding material at BM and K was represented by BM014605445 and K000974112, respectively. The BM and K specimens were also examined through the available digital images as indicated in the taxonomic treatment. 
The traced specimens were critically evaluated in relation to the information and diagnostic characters provided in the protologue. Particular attention was given to the completeness and preservation of the original material and to the extent to which the specimens represented the morphological characters described by C.B. Clarke. Specimen annotations associated with the historical material were also considered where relevant to the interpretation of the collections. Among the three traced specimens, CAL0000001761 was found to be comparatively better preserved, to display the morphological characters more completely, and to correspond closely with the characters described in the protologue. These criteria formed the basis for its selection as the lectotype. 
Lectotypification was carried out in accordance with the provisions of the International Code of Nomenclature for algae, fungi, and plants as applied in the study. On the basis of the evaluation of the available original material, CAL0000001761 was selected as the lectotype of Fimbristylis subtrabeculata C.B. Clarke, whereas BM014605445 and K000974112 were treated as isolectotypes. The nomenclatural decision was supported by an explanatory assessment of the protologue, specimen evidence, and associated annotations. 
For the accompanying taxonomic assessment, morphological characters reported in the examined material were compared with those of closely related or historically confused taxa discussed in the study. Particular emphasis was placed on nutlet morphology, including nutlet shape, size, colour, epidermal-cell arrangement, surface sculpturing, and the presence of micro-hairs, because these characters were used in the manuscript to distinguish F. subtrabeculata from allied taxa such as F. kingii and the historically compared F. subbulbosa. 











3. results and discussion

Taxonomic treatment and lectotypification
Fimbristylis subtrabeculata C.B. Clarke, Fl. Brit. India 6: 633. 1893.
Lectotype (designated here): INDIA, Tamil Nadu, Nilgiri District, Nilghiri Hills, Pykara, alt. 5600 ft., May 1886, J.S. Gamble 17330 (CAL [CAL0000001761, Fig. 1!]; isolectotypes: BM [BM014605445, digital image!], K [K000974112, digital image!]).

Distribution: — Endemic to India (Karnataka, Kerala, Maharashtra, Tamil Nadu). 
While describing Fimbristylis subtrabeculata, C.B. Clarke (1893) cited “Nilghiri Hills, Pykara, alt, 5600 ft., Gamble” and did not provide a collection number. Based on the details mentioned in the protologue, a total of three specimens were traced in three herbaria: BM (BM014605445), CAL (CAL0000001761), and K (K000974112); all were collected by Gamble in May 1886 from the type locality. The CAL specimen (CAL0000001761) is the best-preserved original material, represents the morphological characters more completely, and matches all the characters described in the protologue. Hence, specimen CAL0000001761 is selected here as the lectotype of Fimbristylis subtrabeculata C.B. Clarke in accordance with Arts. 9.3 and 9.12 of the ICN (Turland et al., 2025).
The selection of CAL0000001761 is consistent with previous typification work in Fimbristylis, where lectotype choice has been based on careful comparison of original material with protologue characters, specimen annotations, and the available set of syntypes or duplicates (Dey & Halder, 2015; Halder & Dey, 2016). In the present case, the comparatively complete preservation of the CAL sheet and its agreement with Clarke’s diagnosis provide a reasonable basis for selecting it from the traced original material (Dey & Halder, 2015; Halder & Dey, 2016).
[image: ] 
Fig. 1. Lectotype of Fimbristylis subtrabeculata C.B. Clarke (CAL barcode no. CAL0000001761) [Central National Herbarium (CAL), Botanical Survey of India, Howrah].
Clarke also mentioned in the note “This may be F. subbulbosa, Boeck. Cyp. Nov. ii. 39 (non Flora xli. 598) from description; but Boeck. says this is allied to F. juncea Roem. & Sch. with 2-fid style (sometimes 3-fid).” The specimen BM014605445 bears handwritten annotations by C.B. Clarke stating that “Gamble has sent his Cyperaceae to Böckeler who (in his Cyper. Novae left 2 (1890) Supple) has described them and he has this (I think) under another (new) name-but the book is not here.”
The historical comparison with F. subbulbosa can therefore be interpreted in the context of Böckeler’s original treatment (Böckeler, 1890), whereas the lectotypification decision itself remains dependent on the original material associated with F. subtrabeculata and the relevant provisions of the ICN (Turland et al., 2025).
In the protologue of F. subbulbosa, Boeck. states that the nutlet (achene) shows “compresso-biconvexa, vertice rotundato-obtusa mutica, granulate subtilissimeque cellulose-punctata alba” (compressed-biconvex, rounded-obtuse and awnless at the apex, granulate and very finely cellular-punctate, white) which is completely distinct from that of F. subtrabeculata (nut trigonous, outermost cells transversely oblong white not vertically superimposed in regular series; nut thus not longitudinally striate but irregularly conspicuously trabeculate) but matches that of F. polytrichoides (Retz.) R.Br. Although F. subtrabeculata is often confused with F. kingii because of morphological similarities, resulting in frequent misidentifications in many herbaria, microscopic observation clearly differentiates the two based on nutlet characteristics. In F. kingii, the nutlet is trigonous, obovoid, obtuse at the apex, shortly stipitate, with small, subquadrate, lax, subpapillose outermost cells; it is 1.4 mm long and 1 mm wide and stramineous. In F. subtrabeculata, the outermost cells are transversely oblong and white, irregularly and conspicuously trabeculate; the nutlet is yellow-creamy white, 1.2 mm long and 1 mm wide, and micro-hairs are present (Yarrayya & Ratna Kumar, 2023).
Nutlet characters can provide diagnostically useful evidence within Fimbristylis; for example, differences in the number of vertical surface rows have been used to separate F. alboviridis from F. dichotoma (Kumar & Bharati, 2020). Recent species-level taxonomic work in Fimbristylis has likewise emphasised comparisons with allied taxa using morphology, distribution, and ecology (Narayanan et al., 2023).
Recent lectotypification work in the genus has also combined nomenclatural assessment with detailed reproductive morphology and comparison of specimens from recent collections (Majumder et al., 2026). Accordingly, the nutlet shape, epidermal-cell arrangement, surface sculpturing, and colour differences reported here can be treated as corroborative morphological evidence for distinguishing F. subtrabeculata from allied taxa, while the nomenclatural conclusion remains anchored to the selected original material and the protologue (Kumar & Bharati, 2020; Majumder et al., 2026).
[bookmark: _Hlk238550938][bookmark: _Hlk237856463]4. Conclusion
The present study resolves the typification of Fimbristylis subtrabeculata C.B. Clarke by designating the specimen CAL0000001761, collected by J.S. Gamble from Pykara in the Nilgiri Hills in May 1886, as the lectotype. This selection is based on the specimen’s status as original material, its comparatively complete preservation, and its agreement with the diagnostic features stated in the protologue. The duplicate specimens traced at BM and K are accordingly treated as isolectotypes. The nomenclatural decision provides a clearer and more stable basis for applying the name F. subtrabeculata in future taxonomic, floristic, and herbarium-based studies. The comparative observations on nutlet morphology also support differentiation of F. subtrabeculata from morphologically similar or frequently confused taxa, particularly F. kingii and the historically compared F. subbulbosa. By linking the name to a clearly identified specimen and documenting the basis for its selection, the study strengthens the nomenclatural foundation for continued revisionary work on Fimbristylis in India without extending beyond the evidence available from the examined material.
Limitation
The study is limited to the protologue, the original material traced in the consulted herbaria, and the morphological evidence available from those specimens. The lectotypification is therefore based on the examined historical collections, specimen annotations, and their agreement with the protologue. The taxonomic comparisons are likewise restricted to the morphological characters discussed in the study, particularly nutlet features. 
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