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				Sedum taishunense X.X. Chen, X. Liu & Y.L. Xu (Crassulaceae) is described as a new species from Taishun County, Zhejiang Province, China. Based on morphology, S. taishunense should be placed in sect. Sedum due to the presence of adaxially gibbous carpels. It is morphologically similar to S. lipingense, S. kawaraense and S. shunhuan-gense, but differs from them by having larger rosulate leaves, fertile stem leaves and primary bracts; inflorescence with multiple flowers; spatulate sepals; ovules 16–24 per carpel; and seed surface with narrow elliptical or scale-like tuberculae. The systematic position of S. taishunense was assessed using the internal transcribed spacer (ITS) region of nuclear ribosomal DNA. Phylogenetic analysis supported S. taishunense as sister to S. makinoi with high support values (UFBS/ PP/ SH-aLRT) 98.5/1/99.

			

		

		
			
				Introduction

				Sedum is the largest genus in the family Cras-sulaceae. While the East Asian species form a monophyletic group, the genus Sedum in the traditional broad sense is polyphyletic (Mayu-zumi & Ohba 2004, Carrillo-Reyes et al. 2009, Nikulin et al. 2016, Messerschmid et al. 2020). The genus has been redefined to include 14 genera within the tribe Sedeae (the Leucose-dum and Acre clades), and currently comprises 488 accepted species (https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:30001444-2#children).

			

		

		
			
				Taxonomically, Sedum is highly complex, which is attributable to the considerable mor-phological variation and phenotypic plasticity observed across the genus (Carrillo-Reyes et al. 2009). In the Flora of China (Fu & Ohba 2001), the East Asian species are divided into three sec-tions, Sedum, Oreades and Filipes, with a total of 121 species recognised from China (Fu & Ohba 2001). Since then, an additional 23 species have been recorded from China (Huang et al. 2023, Chai et al. 2024, Feng et al. 2025, Zou et al. 2025, She et al. 2025a, b, Dai et al. 2025).

				During a field-teaching practice period of the College of Life and Environmental Sciences, 
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				Wenzhou University, in May 2024, we discov-ered a peculiar Sedum species in Taishun County, Zhejiang Province. During subsequent fieldwork in Zhuli Township, Siqian Town and Luoyang Town of Taishun County in March and May 2025, we found the species growing on damp rocks in a valley forest at 250–500 m a.s.l.

				After closely examining the new species, we concluded that it was undescribed. Its systematic position was established through a phylogenetic analysis based on molecular markers.

				Material and methods

				Field work and sampling

				A total of 37 specimens and two samples for molecular analyses were collected from five dif-ferent locations at both seedling and flowering stages. To observe their growth process, we transplanted some individuals into a managed garden.

				We observed and measured the morphologi-cal features of the 37 specimens using a Leica DFC320 stereomicroscope (Wetzlar, Germany) and took colour photographs of seeds with a 10× microscope objective (Mitutoyo, Japan). Thirteen characters were selected for comparison among S. taishunense, S. lipingense, S. kawaraense, S. shunhuangense and S. makinoi (Appendix 1), based on Fu and Ohba (2001), Ohba (2001), Zhang et al. (2019), Zou et al. (2025), Ito et al. (2023) and our own measurements at the Zheji-ang Museum of Natural History (ZM), where the voucher specimens were deposited.

				DNA extraction and sequencing

				DNA was isolated from freshly collected leaves of the species described here using the Tiangen plant genomic DNA extraction kit (Tiangen Biotech, Beijing). ITS primers ITS-A (5’-GGAAGGAGA-AGTCGTAACAAGG-3’) and ITS-4 (5’-TCCTC-CGCTTATTGATATGC-3’) were used to amplify the ITS1, 5.8S rDNA and ITS2 regions (White et al. 1990, Blattner 1999). PCR amplification began with a 5 min of initial denaturation at 94 °C; followed by 35 cycles of denaturation 

			

		

		
			
				for 20 s at 98 °C, annealing for 30 s at 58 °C and extension for 45 s at 68 °C; with a final extension of 7 min at 68 °C, using KOD FX DNA Polymerase (KFX-101, TOYOBO). PCR products were checked using a 1.5% agarose TAE gel and sequenced by the Beijing Genomics Institute (Shenzhen, China). The newly generated sequences were deposited in the National Center for Biotechnology Information (NCBI) GenBank (accessions: PX245896, PX245897; https://www.ncbi.nlm.nih.gov/).

				Data analysis

				ITS sequences sourced from NCBI GenBank were used to construct a phylogenetic tree of east-ern Asian Sedum species in the Acre clade (Cras-sulaceae; cf. Nikulin et al. 2016, Messerschmid et al. 2020, Chai et al. 2024) and to establish the phylogenetic position of the new species. Origin, source and GenBank accession numbers of the sequences used can be found in Appendix 2. A total of 73 sequences, including two of S. taishu-nense and three outgroup species, were selected for subsequent analysis. SeqMan software (Bur-land 2000) was used for the assembly and editing of complementary strands, and sequences were aligned with MAFFT v. 7.505 (Katoh & Stand-ley 2013) using the ‘-auto’ strategy and normal alignment mode. Ambiguously aligned fragments were removed using Gblocks v. 0.91b (Talavera & Castresana 2007). The best-fit model was selected using ModelFinder v. 2.2.0 (Kalyaanamoorthy et al. 2017) and the Bayesian Information Criterion (BIC). Maximum likelihood phylogenies were inferred using IQ-TREE v. 2.2.0 (Nguyen et al. 2015) under the best-fit SYM+I+G4 model for 50 000 ultrafast bootstraps (Minh et al. 2013), the approximate Bayes test (Anisimova et al. 2011) and the Shimodaira-Hasegawa-like approximate likelihood-ratio test (Guindon et al. 2010).

				Results

				Phylogenetic Analysis

				The topology of our ITS phylogeny (Fig. 1) is similar to that reported by Huang et al. (2023). 
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				Fig. 1. Maximum-likelihood tree based on ITS sequences for eastern Asian Sedum species of the Acre clade. Node support values are shown as ultrafast bootstrap/Bayesian posterior probability/SH-like approximate likelihood-ratio test. The new species is highlighted in bold. The Genbank accessions are given after the scientific names. The two major clades in Asian Sedum are indicated as A1 and A2.
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				Our results show that the new species S. taishu-nense is sister to S. makinoi, which is strongly supported by the ultrafast bootstrap (UFBS), Bayesian posterior probability (PP) and SH-like approximate likelihood-ratio test (SH-aLRT) values (98.5/1/99).

				Taxonomic treatment

				Sedum taishunense X.X. Chen, X. Liu & Y.L. Xu, sp. nova (Figs. 2–4)

				Holotype: China. Zhejiang Province, Taishun County, Zhuli Township, Zhuli Village, Gankeng, on a rock wall beside a ravine, 27°43′12.03″ N, 119°44′37.71″ E, 297 m a.s.l., 22 May 2025, Xi Liu & Xu 3063 (ZM, barcode ZMNH0067425). 

			

		

		
			
				— Paratypes: China. Zhejiang Province, Taishun County, Siqian Town, Siqian Village, Xifenggu, on damp rocks in valley forest, 27°39′29.913″ N, 119°44′13.743″ E, 245.9 m a.s.l., 15 May 2024, Xian-xing Chen & Xu 2951 (ZM), 19 May 2025, Xi Liu & Xu 3060 (ZM); Siqian Town, Yeshan-ling Village, Yeshanling, on damp rocks by a forest path, 27°41′40.982″ N, 119°43′11.903″ E, 498 m a.s.l., 22 May, 2025, Xi Liu & Xu 3064 (ZM); Luoyang Town, Wugang Village, Wudouling, on a damp bare rock at forest edge, 27°41′3.446″ N, 119°44′0.204″ E, 305 m a.s.l., 19 May 2025, Xi Liu & Xu 3061 (ZM).

				Etymology. The specific epithet taishunense refers to the type locality of the new species.

				Biennial herb, glabrous. Roots fibrous. Sterile stems absent. Rosette present during flowering; rosette leaves alternate, broadly elliptic obovate, 1.7–3.7 × 0.8–1.6 cm, apex obtuse, base attenu-ate, shortly spurred. Fertile stems 1–5, purplish 
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				Fig. 2. Sedum taishunense (holotype material). — A: Overwintering rosette. — B and C: Habit. — D: Basal leaves. — E: Stem leaf, showing spur. — F: Inflorescence. — G: Flower. — H: Flower, abaxial view. — I: Immature follicles. — J: Seeds. All photographed at the holotype locality, 22 May 2025.
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				red, cylindrical, single stems arising from rosette centres, additional ones from rosette leaf axils, erect, 6–10 cm tall; stem leaves alternate, elliptic obovate, 1.2–2.5 × 0.6–1.1 cm, apex obtuse, base shortly spurred. Inflorescence a cyme, 3-branched; branches 8- to 30-flowered; primary bracts broadly elliptic obovate, 1.8–4.2 × 1–2.2 cm, apex obtuse, gradually smaller upwards. Sepals 5, spatulate, subequal, 2.6–4 × 1–1.2 mm, apex obtuse, base connate for ca. 0.8 mm, shortly spurred. Petals 5, yellow, lanceolate, 4–4.5 × 1.5–1.7 mm, apex acuminate. Stamens 10; antese-

			

		

		
			
				palous stamens ca. 3–4 mm; antepetalous stamens 2–2.5 mm, inserted ca. 0.6 mm above petal base, slightly shorter than antesepalous stamens, anther purplish red. Nectar scales 5, white, cuneate, ca. 0.55–0.7 × 0.3–0.35 mm, apex truncate. Carpels 5 erect, lanceolate, ca. 2.5–3 mm, base connate for ca. 1.3 mm, gibbous ventrally, styles slender, ca. 0.6 mm. Ovules 16–24 per carpel. Follicles oblique. Seeds brown, ellipsoid or obovate-ellip-soid, 0.72–0.76 × 0.28–0.32 mm, with narrow elliptical or scale-like tubercles. Flowering in May, fruiting in June.
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				Fig. 3. Holotype of Sedum taishunense.
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				Conservation assessment. So far, the species has only been found in Zhuli Township, Siqian Town and Luoyang Town of Taishun County, southern Zhejiang Province, at 250–500 m a.s.l. The extent of occurrence (EOO) is approximately 11 km2 and the area of occupancy (AOO) approx-imately 2600 m2, with a total of about 750 indi-viduals. The habitats of this species are facing direct and imminent threats. The construction and widening of forest roads and paths may physically destroy the rock-face microhabitats on which this species depends. Therefore, S. taishunense should be classified as Critically Endangered (CR) according to IUCN criteria B and C (https://www.iucnredlist.org/resources/categories-and-criteria).

				Based on morphology, S. taishunense should be classified in sect. Sedum due to its adaxi-ally gibbous carpels and follicles. It is morpho-

			

		

		
			
				logically similar to S. lipingense , S. kawaraense and S. shunhuangense, but differs from them by several characters (Appendix 1). The molecular phylogenetic analysis places this species close to S. makinoi, but again there are morphological dif-ferences between the two species (Appendix 1).
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				Fig. 4. Sedum taishunense (drawn from the holotype). — A: Habit. — B: Flower. — C: Petals and stamens. — D: Sepals. — E: Mature follicles.
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				Appendix 1. Main differences among Sedum taishunense, S. lipingense (based on Zhang et al. 2019), S. kawaraense (Fu & Ohba 2001, Ito et al. 2023), S. shunhuan-gense (Feng et al. 2025) and S. makinoi (Fu & Ohba 2001, Ohba 2001).

					S. taishunense	S. lipingense	S. kawaraense	S. shunhuangense	S. makinoi

				Life cycle	biennial	biennial (or perennial?)	annual or biennial	perennial	perennial

				Roots	fibrous	fibrous	fibrous, partially lignified	fibrous	fibrous

				Rosette leaves	present during flowering,	present during flowering,	present during flowering,	absent	absent

					alternate, broadly elliptic	alternate, broadly	alternate, spatulate

					to obovate	obovate

				 size (cm)	1.7–3.7 × 0.8–1.6	0.5–1.5 × 0.4–0.7	0.7–2.4 × 0.1–0.7	no data	no data

				Fertile stem	1–5, erect, 6–10 cm tall,	1–3(4), erect, slender,	1–7, erect, 2–8.2 cm tall,	1, basally unbranched,	basally prostrate and

					single stems arising from	3–7 cm tall, single stems	single stems arising from	ascending, 0.6–4.5 cm	rooting at nodes, apically

					rosette centres, others	arising from rosette centres,	rosette centres, others	tall, cylindrical	erect, 15–25 cm tall,

					arising from rosette leaf	others arising from rosette	arising from rosette leaf	tetragonal

					axils, cylindrical	leaf axils, cylindrical	axils, cylindrical

				Fertile stem	alternate, obovate, spurred	alternate, broadly obovate to	alternate, spatulate to	alternate, narrowly	opposite, widely obovate to

				leaves	spatulate -oblanceolate,	oblanceolate, bulbils rare	triangular to elliptic,	widely obovate-spatulate,

					spurred	on leaf axils, spurred	spurless	pseudopetiolate, spurred

				 size (cm)	1.2–2.5 × 0.6–1.1	0.7–1.2 × 0.3–0.4	0.3–1.6 × 0.1–0.7	0.9–2.5 × 0.5–2.0	1.7–2 × 0.6–0.8

				Primary bracts	broadly elliptic to obovate	obliquely oblanceolate	oblanceolate	elliptic to obovate-spatulate	resembling stem leaves but

					smaller

				 size (cm)	1.8–4.2 × 1–2.2	0.4–0.9 × 0.2–0.4	0.3–1.6 × 0.1–0.5	0.4–0.8 × 0.1–0.4	no data

				Cyme	3-branched; branches 8- to	2- to 3-branched, branches	2- to 3-branched,	3-branched, branches	2-branched, 8–18 cm in

					30- flowered	1- to 2-flowered	branches 2- to 6-flowered	many-flowered	diam., many-flowered

				Sepals	subequal, spatulate, base	subequal, lanceolate-oblong,	subequal, lanceolate,	subequal, narrowly triangular,	linear-spatulate, base

					spurless and connate for	ca. 2, base shortly spurred	base shortly spurred, free	base spurless and connate	spurred and connate for

					ca. 0.8 mm	ca. 0.2–0.5 mm

				 size (cm)	2.6–4 × 1–1.2	no data	1–3 × 0.8–1.2	0.7–1.5 × 0.5–0.8	2–3 × 0.7–0.8

				Petal apex	acuminate	mucronate	acuminate	mucronate	obtusely acuminate

				Ovules per carpel	16–24	ca. 13	no data	ca. 16	8–10

				Follicles	oblique	oblique	ascending	stellate-spreading	oblique

				Seed surface	with narrow elliptical or	papillate	no data	papillate	minutely mammillate

					scale-like tubercles

				Seed size (mm)	0.72–0.76 × 0.28–0.32 ca. 0.6 mm long	no data	0.6 × 0.3	ca. 1 mm long
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				Appendix 2. Sedum taxa used for the phylogenetic analyses, with NCBI Genbank sequence accessions and voucher and reference information.

					Accessions	Voucher	Reference

				Sedum actinocarpum	LC229264	Ito 1732	Ito et al. 2017b

					LC229265	Ito 1749	Ito et al. 2017b

				Sedum alfredii	AB930259	Kokubugata 17190	Ito et al. 2014a

					AB930260	Kokubugata 17191	Ito et al. 2014a

				Sedum arisanense	LC229272	Ito 1836	Ito et al. 2017b

					LC229273	Ito 1842	Ito et al. 2017b

				Sedum baileyi	PP981035	Y.S. Peng 21051101	Dai et al. 2025

				Sedum bergeri	AY352897	Ni et al.	Ni et al. unpublished

				Sedum boninense	LC229242	Ito 2371	Ito et al. 2017b

				Sedum brachyrinchum var. brachyrinchum 	LC229274	Ito 1359	Ito et al. 2017b

					LC229276	Ito 1669	Ito et al. 2017b

				Sedum bulbiferum	KM111164	130526zsc2	Xie et al. 2014

					KM111165	130524qz09	Xie et al. 2014

				Sedum danjoense 	LC260127	Ito 3658	Ito et al. 2017b

				Sedum emarginatum	KM111145	130512hs27	Xie et al. 2014

				Sedum erici-magnusii	LC229235	Ito 2077	Ito et al. 2017b

				Sedum erythrospermum	AB906473	Tsutsumi 1504	Ito et al. 2014b

				Sedum formosanum	LC229279	Ito 1260	Ito et al. 2017a

				Sedum guangxiense	OL693034	ZCY1978	Zou et al. 2025

					OL693035	ZCY1977	Zou et al. 2025

				Sedum hakonense	AB088625	Mayuzumi C00005	Mayuzumi & Ohba 2004

				Sedum hangzhouense	LC260130	Ito 2604	Ito et al. 2017a

				Sedum japonicum	AB906475	Kokubugata 16749	Ito et al. 2014b

				Sedum japonicum ssp. uniflorum	LC229241	Ito 447	Ito et al. 2017b

				Sedum japonicum var. senanense	LC229238	Ito 2200	Ito et al. 2017a

				Sedum japonicum var. oryzifolium	LC229239	Ito 2285	Ito et al. 2017a

				Sedum japonicum var. pumilum	LC229240	Ito 2287	Ito et al. 2017b

				Sedum jinglanii	OQ162326	DNPC 2873	Huang et al. 2023

				Sedum jiulungshanense	LC229243	Ito 76	Ito et al. 2017b

				Sedum kawaraense	LC731691	Ito7715	Ito et al. 2023

				Sedum kiangnanense	LC229244	CMQ1030	Ito et al. 2017b

				Sedum lineare	AB088623	Mayuzumi C00120	Mayuzumi & Ohba 2004

				Sedum lipingense	MN150061	ZRB1479	Zhang et al. 2019

				Sedum lungtsuanense	LC260131	Ito 3563	Ito et al. 2017a

				Sedum makinoi	AB906476	Kokubugata 16730	Ito et al. 2014b

				Sedum mexicanum	LC229247	Ito 647	Ito et al. 2017b

				Sedum morrisonense	LC229290	Ito 2765	Ito et al. 2017b

				Sedum morrisonense var. kwanwuense 	LC229293	Ito 2440	Ito et al. 2017b

				Sedum multicaule	AB088631	TI9596136	Mayuzumi & Ohba 2004

				Sedum nagasakianum	LC229249	Ito 2064	Ito et al. 2017b

				Sedum nokoense	AB906478	Kokubugata 10426	Ito et al. 2014b

				Sedum oreades	KF113733	Rao 090803-03	Zhang et al. 2014

				Sedum orientalichinense	PP116145	P306142667	Dai et al. 2025

					PP989084	0425-10	Dai et al. 2025

				Sedum onychopetalum	KM111148	130523nj67	Xie et al. 2014

				Sedum polytrichoides	LC229251	CMQ1057	Ito et al. 2017b

				Sedum polytrichoides var. setouchiense	LC229253	Ito 2298	Ito et al. 2017b

				Sedum rupifragum	LC229254	Ito 2070	Ito et al. 2017b

				Sedum sarmentosum	LC229255	Ito 978	Ito et al. 2017b

				Sedum satumense	LC229256	Ito 2295	Ito et al. 2017b

				Sedum simingshanense	PP464048	Xu 2869	She et al. 2025b

					PP464049	Xu 2867	She et al. 2025b

				Sedum subtile	AB088622	Shimizu 1999	Mayuzumi & Ohba 2004

					AB930277	Ito 624	Ito et al. 2014a
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				Sedum shunhuangense	PV589376	B-m11	Feng et al. 2025

					PV589377	B-m12	Feng et al. 2025

				Sedum taishunense	PX245896	Xu 3063	this report

					PX245897	Xu 2951	this report

				Sedum taiwanianum	LC229297	Ito 2770	Ito et al. 2017b

				Sedum tetractinum	LC260135	Ito 3623	Ito et al. 2017a

				Sedum tianmushanense	LC229261	Ito 355	Ito et al. 2017b

				Sedum tosaense	AB906483	Kokubugata 16726	Ito et al. 2014b

				Sedum triactina	AB088629	9596091	Mayuzumi & Ohba 2004

				Sedum tricarpum	LC229259	Ito 2269	Ito et al. 2017b

				Sedum trullipetalum	AB088630	Miyamoto et al. 9420132	Mayuzumi & Ohba 2004

				Sedum truncatistigmum	LC229306	Ito 3254	Ito et al. 2017b

				Sedum xunvense 	PL010356	Xu 2864	Chai et al. 2024

					PL012036	Xu 2860	Chai et al. 2024

				Sedum yabeanum	AB906490	Ito 396	Ito et al. 2014b

				Sedum zentaro-tashiroi	AB088619	Ohba 1998	Mayuzumi & Ohba 2004

				Outgroup

				Sedum gracile 	MT336110	ZSS:10 2021 /0	Messerschmid et al. 2020

				Sedum stefco	MT336137	ZSS:10 0181 /0	Messerschmid et al. 2020

				Sedum rubens 	MT336133	E:00764489	Messerschmid et al. 2020
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She S.-Q., Zhou X., Chen X.-X,, Liu X. & Xu Y.-L. 2026: Sedum taishunense (Crassulaceae), a
new species from Zhejiang, China. — Ann. Bot. Fennici63: 101-110.

Sedum taishunense X.X. Chen, X. Liu & Y.L. Xu (Crassulaceae) is described as a
new species from Taishun County, Zhejiang Province, China. Based on morphology,
S. taishunense should be placed in sect. Sedum due to the presence of adaxially gibbous
carpels. It is morphologically similar to S. lipingense, S. kawaraense and S. shunhuan-
gense, but differs from them by having larger rosulate leaves, fertile stem leaves and
primary bracts; inflorescence with multiple flowers; spatulate sepals; ovules 16-24 per
carpel; and seed surface with narrow elliptical or scale-like tuberculae. The systematic
position of S. taishunense was assessed using the internal transcribed spacer (ITS)
region of nuclear ribosomal DNA. Phylogenetic analysis supported S. faishunense as

sister to S. makinoi with high support values (UFBS/ PP/ SH-aLRT) 98.5/1/99.

Introduction

Sedum is the largest genus in the family Cras-
sulaceae. While the East Asian species form a
monophyletic group, the genus Sedum in the
traditional broad sense is polyphyletic (Mayu-
zumi & Ohba 2004, Carrillo-Reyes et al. 2009,
Nikulin et al. 2016, Messerschmid et al. 2020).
The genus has been redefined to include 14
genera within the tribe Sedeae (the Leucose-
dum and Acre clades), and currently comprises
488 accepted species (https://powo.science.kew.
org/taxon/urn:lsid:ipni.org:names:30001444-
2#children).

Taxonomically, Sedum is highly complex,
which is attributable to the considerable mor-
phological variation and phenotypic plasticity
observed across the genus (Carrillo-Reyes ef al.
2009). In the Flora of China (Fu & Ohba 2001),
the East Asian species are divided into three sec-
tions, Sedum, Oreades and Filipes, with a total
of 121 species recognised from China (Fu &
Ohba 2001). Since then, an additional 23 species
have been recorded from China (Huang et al.
2023, Chai et al. 2024, Feng et al. 2025, Zou
et al. 2025, She et al. 2025a, b, Dai ef al. 2025).

During a field-teaching practice period of the
College of Life and Environmental Sciences,
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0660, YLX 0000-0002-4137-4397





OEBPS/image/She37811-F4.jpg





