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				Based on phylogenetic analyses, Physospermopsis cuneata is recognised as Tongoloa cuneata (H. Wolff) M.R. Jia & S.D. Zhou, comb. nova (Apiaceae). In the nrITS phylo-genetic tree, the three sequences of P. cuneata form an independent lineage within the Tongoloa clade. Key morphological features in accordance with Tongoloa include a slender habit, concave fruit base and reduced bract reduced or absent involucral bracts.
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				Introduction

				The genus Tongoloa belongs to the subfamily Apioideae of the family Apiaceae. The esti-mated number of species in the genus varies across botanical databases, ranging from 15 spe-cies recorded in the Flora of China (Sheh et al. 2005) to 18 currently accepted species in POWO (https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:40611-1#children) and 20 spe-cies listed in the Global Biodiversity Information Facility (https://www.gbif.org/taxon/7XPH). Species of this perennial herbaceous genus are mainly distributed in the Qinghai–Xizang Pla-teau (QXP) and the Hengduan Mountains region (Gui et al. 2024). Tongoloa was originally cir-cumscribed based on herbarium material and published records, with T. gracilis designated as the type species (Wolff 1925). The genus is morphologically distinct, characterised by erect 

			

		

		
			
				stems with sparse branching, obovate petals with a narrowed base, and a short-conic or depressed stylopodium. Diagnostic fruit features include ovoid mericarps with a cordate base, filiform ribs and conjunctive commissural sur-faces. Additionally, the endosperm is ventrally concave and the taproot is typically long, coni-cal and straight.

				Recent phylogenetic analyses place Tongoloa in the tribe Komarovieae. The former “East Asia clade”, recognised in previous molecular stud-ies, has subsequently been incorporated into the expanded circumscription of Komarovieae, which encompasses a broader range of taxa (Zhou et al. 2024, 2025, Gui et al. 2025). These data reveal significant incongruence between traditional mor-phological groups and molecular lineages. Spe-cifically, species currently assigned to Tongoloa do not form a monophyletic group, but are fre-quently nested in Pimpinella and Trachydium.
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				The genus Physospermopsis comprises a group of perennial herbs primarily distributed in the Himalaya–Hengduan Mountains region. Tra-ditionally, Physospermopsis has been defined by conical, straight roots, pinnately lobed leaves, cor-date fruit bases and well-developed primary ribs (Wolff 1925). However, the morphological delim-itation of Physospermopsis has long remained ambiguous, with substantial overlap in diagnostic characters with Tongoloa, Trachydium and Pleu-rospermum (Sheh et al. 2005). Morphologically, Tongoloa is clearly distinguishable from Physo-spermopsis by its distinct bracteal arrangement, stem architecture and the umbel rays. These mor-phological differences are corroborated by molec-ular data, which place the two genera in phylo-genetically distant lineages: Tongoloa is nested in the Komarovieae whereas Physospermopsis belongs to the Pleurospermeae (Xu et al. 2021).

				Physospermopsis cuneata, endemic to Yunnan Province, was originally circumscribed by its rhombic, pinnate leaves with cuneate lobes, lack of bracts, 5–6 slender rays and ovoid immature fruits (Wolff 1929). Based on those morphological features, Pimenov (2017) recog-nised the taxon as Sinodielsia cuneata. That realignment lacked molecular corroboration, and subsequent studies have confirmed that Sinodiel-sia is closely related to Meeboldia and nested within the Acronema clade (Gou et al. 2021). Our herbarium examinations indicate that the fruit morphology, umbel architecture and leaf base structure of P. cuneata are more congru-ent with Tongoloa than with the core diagnos-tic characters of Physospermopsis, particularly regarding bract development. Previous molecu-lar analyses have recovered P. cuneata incon-sistently within either the Komarovieae or the Pimpinella clade, leaving its generic placement unresolved due to a lack of targeted sampling within Tongoloa (Downie et al. 2010).

				Given the ongoing recircumscription of generic boundaries within the Apiaceae and the clarified phylogenetic limits of Tongoloa (Zhou et al. 2024), the taxonomic status of Physosper-mopsis cuneata required formal re-evaluation. By integrating comparative morphology with recent molecular evidence (Gui et al. 2025), this study aims to reassess the systematic position of P. cuneata and to clarify its generic affinities.

			

		

		
			
				Materials and methods

				Sampling and morphological observation

				Fresh specimens representing three individuals of P. cuneata were collected from Lijiang City, Yunnan Province, China. Voucher specimens were deposited in the Herbarium of Sichuan University (SZ). Inflorescences and fruits were examined in the laboratory using a stereomicro-scope (Nikon SMZ 25, Japan). Fruits were dis-sected to observe anatomical characters, includ-ing the number and arrangement of vittae on the commissural surface.

				Morphological comparisons were conducted using field-collected material, herbarium speci-mens (including type material) and published descriptions. Physospermopsis cuneata was compared with morphologically similar species of Tongoloa, including T. rubronervis, T. xin-longensis, T. spathulata and T. gracilis, as well as with the Physospermopsis type species P. delavayi. Characters examined included basal leaves, ultimate segments, umbel rays, petals, calyx teeth, fruit morphology and commissural vittae (Appendix 1). Morphological descriptions and character delimitation follow the Flora of China and previous studies (Sheh et al. 2005, Xu et al. 2021, Gui et al. 2025).

				DNA extraction and sequencing

				Fresh mature leaves collected from the wild were quickly dried and preserved in silica gel. Total DNA was extracted using a plant genome DNA extraction kit (CoWin Biosciences, Beijing, China; https://www.cmocro.com/company/Beijing+CoWin+Biotech+Co.%2C+Ltd./index.html). The quality and concentration of DNA were deter-mined by gel electrophoresis in 1% agarose gel. After passing the test, the DNA was sent to Per-sonalbio (Shanghai, China; https://www.personal-bio.cn/) for quality assessment. Shallow genome sequencing was carried out in accordance with the standard Illumina sequencing process, with a sequencing depth of 10 G (Shendure & Ji 2008).

				The complete internal transcribed spacer (ITS) region of the ribosomal DNA was ampli-
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				fied using total DNA. The primers used were ITS-4 (5’-TCCTCCGCTTATTGATATGC-3’) and ITS-5 (5’-GGAAGTAAAAGTCGTACCA-GAGG-3’) (White et al. 1990). The volume of the PCR amplification system was 30 µL, includ-ing: 2 µL DNA template, 1.5 µL in 100 µM of both primers, 15 µL Taq PCR Master Mix (CoWin Biosciences) and 10 µL ddH2O (CoWin Biosciences). The PCR reaction procedure was as follows: initial denaturation at 94 °C for 4 minutes followed by 36 cycles of denaturation at 94 °C for 45 seconds, annealing at 58.5 °C for 70 seconds and extension at 72 °C for 90 seconds; the final 72 °C extension lasted for 10 minutes. The qualified PCR amplification products were sent to Sangon (Shanghai, China; http://www.life-biotech.com/) for sequencing.

				Plastome assembly and annotation

				De novo assembly was performed using GetOr-ganelle v. 1.7.5 (Jin et al. 2020). The assem-bled plastome was annotated via Plastid Genome Annotator (PGA; Qu et al. 2019) with the annotations from Tongoloa stewardii (NCBI GenBank, https://www.ncbi.nlm.nih.gov/gen-bank/, accession NC_083201), T. tagongensis (NC_083202) and T. loloensis (NC_083210) as the reference (Qu et al. 2019). The chloroplast DNA sequence of Physospermopsis cuneata was annotated and manually revised in Geneious Prime v. 11.0.20 (Kearse et al. 2012). The proofreading of annotations mainly refers to the download of P. cuneata (PQ551035).

				Phylogenetic analyses

				A total of 46 ITS sequences and 40 complete plastomes were used to determine the phyloge-netic position of P. cuneata. Bupleurum chinense and B. marginatum were selected as outgroups based on previous studies (Xu et al. 2021, Zhou et al. 2008; Appendix 2). Sequences were aligned by MAFFT v. 7.221 (Katoh & Standley 2013), and trimmed by trimAl (Capella-Gutié-rrez et al. 2009). The resulting matrices were used for maximum likelihood (ML) and Bayes-ian inference (BI) analyses.

			

		

		
			
				The optimal substitution models were deter-mined via ModelFinder (Kalyaanamoorthy et al. 2017) as implemented in PhyloSuite v. 1.2.3 (Zhang et al. 2020). The TIM2e + G4 and TVM + R2 + F models were selected for the maximum likelihood analyses and the GTR + G4 and GTR + I + G4 models for the Bayesian inference for the ITS and plastome datasets, respectively. Maximum likelihood analyses were conducted using IQ-TREE v. 2.2.0 (Minh et al. 2020) with 5000 ultrafast bootstrap replicates. The Bayesian inference analyses were performed using MrBayes v. 3.2.7a (Ronquist et al. 2012). Markov chain Monte Carlo (MCMC) simulations were run for 1 000 000 generations, with eight independent runs, each consisting of four chains and sampling every 1000 generations. The first 25% of sampled trees were discarded as burn-in, and the remaining trees were used to estimate posterior probabilities (PP). Node support was assessed using bootstrap support (BS) and PP values. The final phylogenetic trees were visual-ised and edited in iTOL (Letunic & Bork 2019). The inverted repeat (IR) boundaries of nine rep-resentative plastomes were analysed and visu-alised using IRscope (Amiryousefi et al. 2018). ESPript was used to analyse sequence variations (Robert et al. 2025).

				Sequence comparison

				Comparative analyses were performed on the ITS sequences of T. cuneata and T. rubronervis and of T. cuneata and P. delavayi. Genetic distances were calculated using the Jukes–Cantor model (Jukes & Cantor 1969) implemented in the R package ape (Paradis et al. 2004), with pairwise deletion.

				Results and discussion

				Morphological analysis

				Physospermopsis cuneata is a perennial herb with few basal leaves. The leaf sheaths clasp the stem. Basal leaf blades are rhombic in outline; the lower pinnae are cuneate, with the ultimate segments shallowly lobed. Petals are white, with apices obtuse (Fig. 1).
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				Based on mature fruits, P. cuneata has dor-sally compressed mericarps with a distinctly cordate base and a slightly constricted commis-sural surface (Fig. 2). Each mericarp bears five primary ribs; the ribs are narrow and weakly developed. Vittae have limited variation among the examined individuals, with two to three val-lecular vittae in each furrow and three to four vittae on the commissural. The endosperm is concave on the ventral surface. The fruit mor-phology of P. cuneata corresponds closely to that reported for species of Tongoloa in previ-

			

		

		
			
				ous studies, particularly in mericarp shape, rib development and vitta arrangement. In contrast, fruits of Physospermopsis s. stricto are generally ovoid to broadly ovoid, laterally compressed and usually possess more distinctly developed ribs.

				Plastome analyses

				Comparative analyses of inverted repeat (IR) boundaries were conducted for nine plastomes, including P. cuneata (Fig. 3). The IR, large sin-
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				Fig. 1. Tongoloa cuneata (photographed in Lijiang city, Yunnan Province, China, on 22 September 2025). — A: Habitat. — B: Basal leaves. — C: Umbel with bracteoles. — D: Plant. — E: Flower.
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				gle-copy (LSC) and small single-copy (SSC) regions showed evident interspecific variation. Among the examined plastomes, P. delavayi possessed the shortest IR region (26 105 bp) and P. shaniana possessed the longest SSC region (18 232 bp). The arrangement of genes at the junctions of IR and single-copy regions differed among the nine plastomes, particularly with respect to the position of ndhF. At the LSC/IRa junction (JLA), the gene adjacent to the junc-tion varied among the nine plastomes. Tongoloa rubronervis and T. stewardii shared the same gene (infA) adjacent to the junction, whereas P. shaniana and P. delavayi possessed ψrps19 at this junction; the remaining species had different boundary configurations.

				In P. cuneata, the genes spanning the SSC/IRb (JSB) and LSC/IRb (JLB) junctions were ycf1 and rpl16, respectively. The ycf1 gene at the JSB boundary was truncated and treated as a pseudogene (ψ); such pseudogenisation was observed only in P. shaniana, P. cuneata and P. delavayi. At the LSC/IRa junction (JLA), trnH was located on the LSC side in all studied species, but the distance between trnH and the JLA junction varied substantially, ranging from 

			

		

		
			
				10 to 845 bp in most species. This distance was markedly longer in P. cuneata (3274 bp).

				Substantial variation was also detected at the JLB junction. The boundary gene differed among species, with rpl16 present in P. cuneata, rpl36 in T. stewardii and T. rubronervis, and rps19 in P. shaniana and P. delavayi, among others. At the JSB junction, the ndhF gene spanned the SSC and IRb regions in P. delavayi and T. gra-cilis, with 1–3 bp of the gene extending into the IRb region. In contrast, in the remaining species, ndhF was entirely located within the SSC, with distances from the JSB boundary ranging from 0 to 341 bp.

				Phylogenetic analysis

				Phylogenetic analyses based on nrITS and plas-tid datasets yielded largely congruent topologies with respect to the major lineages recovered. In the nrITS phylogeny, all sampled accessions of P. cuneata formed a strongly supported mono-phyletic clade (BS = 100%), with low inter-nal divergence (Fig. 4). The clade was resolved within the Komarovieae of Apioideae and was 
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				Fig. 2. Fruit morphology of Tongoloa cuneata (from Mingrui Jia & Jiaxi Xie 2025092201, SZ). — A: Cremocarp, lateral view. — B: Cremocarp, back view. — C: Cremocarp, ventral view. — D: Meri-carp, transverse section.
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				grouped with T. rubronervis, T. spathulata and T. xinlongensis.

				The complete plastome sequence phylogeny provided a well-resolved topology with gener-ally higher node support (Fig. 5). The plastome 

			

		

		
			
				tree strongly supported the monophyly of the Komarovieae (BS/PP = 100/1) and the over-all backbone structure was largely congruent with the nrITS tree. In the plastome analysis, P. cuneata was in a clade with other Tongoloa 

			

		

		
			[image: A comparative diagram showing the gene organization and structure of different plant species with labeled regions, genes, and base pair lengths aligned across four main sections marked JLB, JSB, JSA, and JLA.
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				Fig. 3. Comparison of large single-copy (LSA), small single-copy (SSA) and inverted repeat (IR) boundary regions in nine plastomes of Physospermopsis and Tongoloa.
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				species and Trachydium variabile with strong support (BS/PP = 100/1). Morphological and phylogenetic evidence also indicates that Pimpi-nella purpurea should be placed in Tongoloa. A detailed taxonomic treatment will be published separately.

				Taxonomic treatment

				Tongoloa cuneata (H. Wolff) M.R. Jia & S.D. Zhou, comb. nova

				Basionym: Physospermopsis cuneata H. Wolff, Repert. Spec. Nov. Regni Veg. 27: 126. 1929.

			

		

		
			
				Sinodielsia cuneata (H. Wolff) Pimenov & Kljuykov, Feddes Repert. 110 (7–8): 489. 1999.

				Lectotype (designated by Pimenov 2017): China. “Yunnan, Yangtze watershed, prefectural district of Liki-ang, eastern slopes of Likiang Snow Range, 11 000–13 000 feet, 16. 08. 1922, Rock 5854” (P; isolectotypes E, barcode E00000217; GH, barcode GH00077443; US).

				The description below is based on Flora of China (She et al. 2005) and examined specimens.

				Perennial herbs, 40 cm tall. Roots thick, dark brown to blackish. Stems erect, slender, glabrous, hollow, usually unbranched or with a few distal branches. Basal leaves few; petioles flattened, sheaths short and narrow, clasping stem. Leaf blades once pinnately divided, outline rhombic, 

			

		

		
			[image: A phylogenetic tree diagram showing the evolutionary relationships among various species within the Bupleureae, Pleurospermeae, Hymenidium, Acronema, and Komarovieae clades with branch support values and species names color-coded by clade.
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				Fig. 4. Phylogeny inferred from maximum likelihood and Bayesian inference based on ITS data. Bootstrap and posterior probability values are marked on the branches (BS/PP), * denoting 100/1. Green colour indicates the type species of Physospermopsis, blue the type species of Tongoloa and red the sampled individuals of T. cuneata. Col-oured bars indicate major taxonomic groups.
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				with 3–4 pairs of pinnae. Lower pinnae cuneate-rhombic, deeply divided, lobes narrowly cuneate, 10 × 2–5 mm, apically sparsely toothed or with narrow lobes; middle pinnae narrower, apically 3-lobed, lobes relatively broad. Stem leaves with 1–2 pairs of pinnae; pinnae cuneate at base, deeply 3-lobed, lobes apically shallowly lobed or sparsely toothed. Leaf surfaces glabrous on both sides, margins slightly scabrous; mesophyll reduced, forming sheath-like structures. Pedun-cles 5–10 cm long; involucral bracts absent or poorly developed. Rays 5–6, slender, weak, gla-brous, 2–4 cm long. Involucel present; bracteoles 4–6, linear, apex acuminate, shorter than pedicels. Umbellules with 8–15 flowers. Calyx teeth ovate-triangular. Petals white, obovate to subobovate, apex obtuse. Stylopodium flattened; styles short, spreading. Fruits ovoid, dorsally compressed, with a distinctly cordate base; mericarps with a 

			

		

		
			
				slightly constricted commississural surface and 5 narrow, inconspicuous primary ribs, 2–3 vallecu-lar vittae per furrow, and 3–4 commissural vittae; endosperm concave on ventral surface.

				Molecular phylogenetic analyses based on ITS and plastome coding sequence datasets indicate that T. cuneata does not belong to Physospermop-sis. Morphologically, it possesses four vittae on the commissural face of the mericarps, a typical character state of Tongoloa, as are the absent or linear involucral bracts, obtuse petal apices, sub-ovate-triangular calyx teeth, and mericarps with a concave commissural surface. Based on the ITS dataset, T. cuneata is most closely related to T. rubronervis but differs from it in having green stems, absent or linear involucral bracts, and shal-lowly lobed cuneate ultimate leaf segments.

				Distribution and habitat. Tongoloa cuneata is endemic to Yunnan, China. It is known from only 
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				Fig. 5. Phylogeny inferred from maximum likelihood (ML) and Bayesian inference based on the plastome coding sequence data. Bootstrap and posterior probability values are marked on the branches (BS/PP), * denoting 100/1. Green colour indicates the type species of Physospermopsis, blue the type species of Tongoloa and red the sam-pled individuals of T. cuneata. Coloured bars indicate major taxonomic groups.
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				one location, growing in a wet meadow along lake margin, accompanied by sparse herbs and low shrubs, at 3000–3500 m a.s.l. (She et al. 2005).

				Additional specimens examined. China. Yunnan: Lijiang city, Yulong Naxi Autonomous County, Ende Liu, Jiao Zou, Cunhua Wang, Guoxue Zhang, Yongkui Wang & Jianming Tu LED11610 (KUN), Mingrui Jia & Jiaxi Xie 2025081501 (SZ).

				Comparative analyses of plastome inverted repeat (IR) boundary structures, alongside phy-logenetic reconstructions based on nrITS and complete plastome sequences, as well as mor-phological evidence, consistently demonstrate that this species belongs to Tongoloa and is nested in the tribe Komarovieae.

				In the nrITS phylogeny (Fig. 4), T. cuneata is resolved alongside the generitype, T. gra-cilis, and several other species of the genus, such as T. rubronervis, T. xinlongensis, and T. spathulata. Although bootstrap support for the immediate placement of P. cuneata within this assemblage is weak, the species is consist-ently recovered within the Tongoloa clade and never appears sister to or nested within Physo-spermopsis. Plastome-based phylogenetic analy-ses (Fig. 5) further corroborate the exclusion of T. cuneata from Physospermopsis, although they infer a distinct sister relationship.

			

		

		
			
				The ITS sequences of T. cuneata and T. rubronervis differed at 20 nucleotide posi-tions (Appendix 3), and the genetic distance was 0.0393 according to the Jukes–Cantor model. Tongoloa cuneata and P. delavayi differed at 109 nucleotide positions (Appendix 4), and the genetic distance was 0.2184.

				Morphologically, T. cuneata has a suite of diagnostic traits of Tongoloa, including the absent or linear bracts, a slender habit, petals with obtuse apices, and subovate-triangular calyx teeth. Furthermore, it possesses a concave mericarp commissural face with four vittae and ovoid fruits with a distinctly cordate base. In the ITS phylogenetic tree, T. cuneata is sister to T. rubronervis; besides nucleotide divergence, the two taxa are distinguishable morphologi-cally. Tongoloa rubronervis has purplish stems, 1–2 involucral bracts or none, and slightly pur-plish involucral segments with apices shallowly 3-lobed or bearing a few marginal teeth (Fig. 6). The original illustrations of T. rubronervis were published by Liu (1989: figs. 6–11).

				Although T. cuneata has been treated as a synonym of Meeboldia delavayi in some data-bases such as POWO (https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:77215772-1#synonyms), that is not supported by our molec-
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				Fig. 6. Original illustrations and type specimen. — A: Line drawings of Tongoloa gracilis from the Plant Photo Bank of China (https://img7.iplant.cn/imgf/b/1228693). — B: Line drawings of Tongoloa rubronervis from the original description (Liu 1989: figs. 6–11). — C: Lectotype of Tongoloa cuneata (P00834498).
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				ular and morphological evidence. In our phyloge-netic analyses, M. delavayi is resolved within the Acronema clade, which is phylogenetically dis-tant from the Tongoloa lineage where T. cuneata is consistently nested. Previous morphological studies, together with our comparative analy-ses, reveal substantial morphological and micro-morphological differences between T. cuneata and Meeboldia (Guo et al. 2020). Specifically, T. cuneata possesses ovoid fruits with a dis-tinctly cordate base, linear to terete fruit ribs, 3–4 commissural vittae and an exocarp surface char-acterised by densely distributed short waxy stria-tions and cryptopore-reticulate ornamentation (Guo et al. 2020). In contrast, Meeboldia have a different fruit morphology and lack the dense reticulate ornamentation observed in T. cuneata.

				Phylogenetic studies have indicated that the core Tongoloa lineage, represented by the type species T. gracilis, is placed in Komarovieae (Gui et al. 2024). However, T. zhongdianensis is resolved within the Hymenidium clade in our analyses. Morphologically, T. zhongdianen-sis also differs substantially from the typical Tongoloa species. It is characterised by slender stems and glabrous fruits with broadly winged and thickened ribs, whereas most Tongoloa spe-cies generally possess fruits without such promi-nently winged ribs (Gou et al. 2020). The dis-cordance between its morphological character-istics and phylogenetic position suggests that the current placement of T. zhongdianensis within Tongoloa requires further evaluation. However, broader taxon sampling and additional mor-phological and molecular evidence are needed before any taxonomic changes can be proposed.
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				Appendix 1. External morphological characters of Tongoloa cuneata and five other species (data on Physospermopsis delavayi and T. gracilis from the holotypes and on T. rubronervis, T. spathulata and T. xinlongensis from Sheh et al. 2005).

					T. cuneata	P. delavayi	T. gracilis	T. rubronervis	T. spathulata	T. xinlongensis

				Stem	green	green	purplish	green to purplish	green to purplish	lower part purplish

				Basal leaf	broadly rhombic-ovate	triangular or ovate-oblong	lanceolate	cuneate-rhomboid	lanceolate	triangular

				Ultimate segments	cuneate	obovate to obovate-orbicular	linear-lanceolate	lanceolate-ovate	lanceolate	lanceolate-ovate

					

				Bracteoles	linear	ovate-lanceolate or	absent	absent or linear	absent	absent

					oblanceolate

				Rays	5–6	5–11	5–11	12–18	7–16	13–18

				Calyx teeth	triangular-ovate	suborbicular or	ovate-triangular or	triangular-ovate	acute	acute

					ovate-triangular	semi-orbicular

				Mericarp	ovoid, base cordate	broadly ovoid	oblong-ellipsoid	broadly ovoid	broadly ovoid, base	ovate, base cordate

					cordate

				Vittae on commissur	4	4	4	4	4	4

				Apex of petal	obtuse	acute	notched with incurved	obtuse	inflated and concave	obtuse-rounded,

					tips	distally	sometimes shortly

					apiculate

				Petals	white	white	white or pinkish	white	white to pinkish	white to purplish
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				Appendix 2. Genebank accessions of the sequences used in this research.

					nrITS	Plastome

				Komarovieae

				 Changium smyrnioides	DQ517340	MN092718

				 Chuanminshen violaceum	HQ185256	KU921430

				 Cyclorhiza peucedanifolia	-	OR399517

				 Cyclorhiza puana	MW807295	OR399518

				 Cyclorhiza waltonii	MT359987	PX091991

				 Pterocyclus angelicoides	MW290074	NC_060754

				 Pterocyclus forrestii	MW290080	NC_060752

				 Pterocyclus rotundatus	MW290073	NC_060756

				 Pterocyclus wolffianus	MW290078	NC_060755

				 Tongoloa arguta	MT124599	OP477493

				 Tongoloa dunnii	MT124601	OP477471

				 Tongoloa elata	MT124607	OP477495

				 Tongoloa filicaudicis	MT124600	NC_083193

				 Tongoloa gracilis	PX869218	OP477497

				 Tongoloa loloensis	MN630615	OP477498

				 Tongoloa napifera	MT124605	NC_083194

				 Tongoloa rubronervis	MN630618	NC_083209

				 Tongoloa silaifolia	MT124617	MN218688

				 Tongoloa spathulata	MT124610	OP477474

				 Tongoloa stewardii	OP422509	OP477486

				 Tongoloa taeniophylla	MT124598	NC_083204

				 Tongoloa tagongensis	MN630613	NC_083202

				 Tongoloa xinlongensis	MZ054151	OP477475

				 Trachydium simplicifolium	MT124618	OP477494

				 Trachydium souliei	OP422515	NC_083195

				 Pimpinella purpurea	MT124604	OP477473

				 Trachydium variabile	MT124608	NC_083199

				 Physospermopsis (Tongoloa) cuneata	PX869219	PX872517

				 Physospermopsis (Tongoloa) cuneata	PX869220	-

				 Physospermopsis (Tongoloa) cuneata	PX869221	-

				Pleurospermeae

				 Physospermopsis alepidioides	MT533355	MW202266

				 Physospermopsis delavayi	PX869222	MW202267

				 Physospermopsis nana	MT542694	MW202270

				 Physospermopsis obtusiuscula	PX869223	MW202271

				 Physospermopsis kingdon-wardii	MN658655	-

				 Physospermopsis muliensis	MT533356	-

				 Physospermopsis shaniana	MT533358	-

				 Physospermopsis rubrinervis	MT533359	-

				 Pleurospermum cristatum	MW723465	-

				 Pleurospermum szechenyii	KP311510	-

				 Pleurospermum uralense	OP480858	OP425134

				 Pleurospermum wrightianum	-	PX091994

				Bupleureae

				 Bupleurum chinense	MN414121	OR387523

				 Bupleurum marginatum	OR502936	MN968501

				Hymenidiun clade

				 Tongoloa zhongdianensis	MN688998	NC_083203

				 Conioselinum vaginatum	MT360011	ON470828

				Acronema clade

				 Acronema tenerum	PP526012	PP531545

				 Meeboldia delavayi	MN688992	NC_054360
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				Appendix 3. ITS sequence comparison of Tongoloa cuneata and T. rubronervis.

			

		

		
			[image: A detailed comparison of two aligned DNA sequences with highlighted matching and differing nucleotide bases.
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				Appendix 4. ITS sequence comparison of Tongoloa cuneata and Physospermopsis delavayi.

			

		

		
			[image: A sequence alignment of two DNA strands is shown with matching nucleotides highlighted in red and differences marked by gaps or different letters.
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Jia M.R,, Li Z.X,, Liu M.D., Tan W.Y,, Xie J.X., He X.J. & Zhou S.D. 2026: Tongoloa cuneata, a new
combination separated from Physospermopsis s. lato (Apiaceae). — Ann. Bot. Fennici 63: 253-267.

Based on phylogenetic analyses, Physospermopsis cuneata is recognised as Tongoloa
cuneata (H. Wolff) M.R. Jia & S.D. Zhou, comb. nova (Apiaceae). In the nrITS phylo-
genetic tree, the three sequences of P. cuneata form an independent lineage within the
Tongoloa clade. Key morphological features in accordance with 7ongoloa include a
slender habit, concave fruit base and reduced bract reduced or absent involucral bracts.

Introduction

The genus Tongoloa belongs to the subfamily
Apioideac of the family Apiaceae. The esti-
mated number of species in the genus varies
across botanical databases, ranging from 15 spe-
cies recorded in the Flora of China (Sheh et al.
2005) to 18 currently accepted species in POWO
(https://powo.science.kew.org/taxon/urn:lsid:
ipni.org:names:40611-1#children) and 20 spe-
cies listed in the Global Biodiversity Information
Facility (https://www.gbif.org/taxon/7XPH).
Species of this perennial herbaceous genus are
mainly distributed in the Qinghai—Xizang Pla-
teau (QXP) and the Hengduan Mountains region
(Gui et al. 2024). Tongoloa was originally cir-
cumscribed based on herbarium material and
published records, with 7. gracilis designated
as the type species (Wolff 1925). The genus is
morphologically distinct, characterised by erect

stems with sparse branching, obovate petals
with a narrowed base, and a short-conic or
depressed stylopodium. Diagnostic fruit features
include ovoid mericarps with a cordate base,
filiform ribs and conjunctive commissural sur-
faces. Additionally, the endosperm is ventrally
concave and the taproot is typically long, coni-
cal and straight.

Recent phylogenetic analyses place Tongoloa
in the tribe Komarovieae. The former “East Asia
clade”, recognised in previous molecular stud-
ies, has subsequently been incorporated into the
expanded circumscription of Komarovieae, which
encompasses a broader range of taxa (Zhou et al.
2024, 2025, Gui et al. 2025). These data reveal
significant incongruence between traditional mor-
phological groups and molecular lineages. Spe-
cifically, species currently assigned to Zongoloa
do not form a monophyletic group, but are fre-
quently nested in Pimpinella and Trachydium.

ORCID: MRJ 0009-0002-9895-4760, ZXL 0000-0002-1944-3325, MDL 0009-0009-2932-1178, WYT 0009-0000-
0320-6782, JXX 0009-0003-3911-5665, XJH 0000-0003-2064-0112, SDZ 0000-0002-1161-8573
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Tongoloa cuneata 3 Komarovieae
Tongoloa cuneata 2
Tongoloa cuneata 1
«— Trachydium souliei
~ L——Trachydium simplicifolium
Trachydium variabile
Tongoloa arguta
Tongoloa elata
Tongoloa taeniophylla
Tongoloa silaifolia
Tongoloa dunnii
Tongoloa tagongensis
Tongoloa stewardii
Tongoloa loloensis
Tongoloa napifera
Tongoloa filicaudicis

Pleurospermeae

99/0.99

54/0.61 767062
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