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				Aspidistra babensis K.S. Nguyen, Aver. & Tillich, a new species of Asparagaceae from limestone mountains of Bac Kan Province in northern Vietnam, is described and illus-trated. Morphologically, it is close to A. stricta, sharing a perigone that is upright and split almost to base, and with fleshy perigone lobes. Aspidistra babensis however dif-fers from A. stricta by leaf venation with numerous secondary veins, adaxial perianth lobe which is thickest near base and lacking a prominent median keel at lower half, and a convex to almost hemispherical stigma with a verrucose surface. Sequences of chloroplast DNA (trnL-trnF and rbcL) are provided for A. babensis.

			

		

		
			
				Aspidistra (Ker-Gawler 1822) belongs to the sub-family Nolinoideae of the family Asparagaceae (Chase et al. 2009) and comprises over 170 species (Pan et al. 2019), with the highest diver-sity in mainland southeastern Asia (Averyanov et al. 2017). Many new taxa of Aspidistra were described during the last decades from southern China, Vietnam and Laos (Lang et al. 1999, Til-lich 2005, 2006, 2014, Tillich & Averyanov 2018, Averyanov & Tillich 2014, 2015, 2016, 2017, Averyanov et al. 2016, 2017, 2018a, 2018b, 2019, Bogner & Arnautov 2004, Colin 2015, Leong-Škorničková et al. 2014, Lý & Tillich 2016, 2017, Lý et al. 2017, Vislobokov 2015, 

			

		

		
			
				2016, Vislobokov et al. 2014a, 2014b, 2016a, 2016b, 2017, 2019a, 2019b, Xu et al. 2015, 2017, Zou et al. 2017, Cai et al. 2018, Luo et al. 2018, Nong et al. 2018a, 2018b, Huang et al. 2018, Pan et al. 2016, 2019, Lin et al. 2013, 2014, 2015, 2019). Here we describe one more new species of Aspidistra and provide its sequences of the chlo-roplast DNA (trnL-trnF and rbcL).

				Herbarium specimens and flowers of the species described here were kept preserved in 50% ethanol at HN and LE for further labo-ratory studies. The abbreviation of herbarium acronyms follows Index Herbariorum (http://sweetgum.nybg.org/science/ih/). Specimens and/
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				or digitized specimens of other Aspidistra spe-cies at BM, HN, LE (http://en.herbariumle.ru) and Chinese Virtual Herbarium (http://www.cvh.ac.cn/) were examined. Measurements of floral parts for description were made on both living and fixed materials following Averyanov and Tillich (2017). Fresh leaf material of the new species was collected from the type specimens in cultivation and quickly dried in silica gel for DNA extraction. Total genomic DNA was iso-lated using the CTAB method (Doyle & Doyle 1987) with small modifications.

				Polymerase chain reaction (PCR) amplifi-cations were conducted in a reaction volume of 40 µl including 20 µl Master Mix (Thermo Scientific™), 1 µl of 20 µM each primer pair (Table 1), 17 µl deionized water, and approxi-mately 30–50 ng genomic DNA, using the fol-lowing protocol: initial denaturation for 3 min at 94 °C, followed by 40 cycles of denaturation (30 s at 94 °C), annealing (30 s at 55 or 57 °C) and extension (1 min at 72 °C), and a final exten-sion for 10 min at 72 °C. All PCR products were cleaned with a QIA quick PCR purifica-tion kit (Qiagen, Germany) and sent to the 1st Base Company (The Gemini, Singapore Science Park II, Singapore) for commercial sequenc-ing. Sequence alignment was conducted in Sequencher ver. 4.1.4 (Gene Codes Corporation, Ann Arbor, MI USA) and adjusted manually in BioEdit (Hall 1999). DNA sequences of the spe-cies described here were submitted to GenBank.

				Aspidistra babensis K.S. Nguyen, Aver. & Tillich, sp. nova (Fig. 1)

				Type: Herbarium specimen prepared from cultivated plant on 23 April 2019, Nguyen Sinh Khang, NSK 969a (holo-type: HN0000074111). Original collection: Vietnam. Bac Kan Province, Ba Be District, Ba Be National Park, Nam Mau Commune, remnants of primary evergreen 

			

		

		
			
				broad-leaved forest on limestone mountain, around point 22°24´49.4´´N, 105°37´35.7´´E, ca. 250 m a.s.l., 8 August 2017 Nguyen Sinh Khang et al., NSK 969. — Paratypes: NSK 969 (HN0000074112, HN0000074113, HN0000074114, LE01058147); Herbarium specimen prepared from cultivated plants on 28 June 2017, Nguyen Sinh Khang & Chuong Quang Ngan, NSK 963b (HN0000074115) and on 4 July 2019, Nguyen Sinh Khang & Chuong Quang Ngan, NSK 963c (LE01058148) originated from Vietnam, Bac Kan Prov-ince, Ba Be District, Ba Be National Park, Nam Mau Com-mune, Ao Tien Lake area, remnants of primary evergreen broad-leaved forest on limestone mountain, around point 22°26´57.1´´N, 105°37´00.8´´E, ca. 210 m a.s.l., 19 April 2016 Shui Y.M., Chen W.H., Liu C., Nguyen Q.H., Nguyen T.H., Chuong Q.N. s.n.

				Etymology: The specific epithet refers to the name of the national park where the plant was discovered (Ba Be National Park, Bac Kan Province, northern Vietnam).

				Terrestrial perennial herb with hypogeous simple or few branches, creeping stout rhizome (5)9–15(23) cm long bearing many dull yel-lowish-gray wiry rigid roots; rhizome consist-ing of (3)5–7(13) sympodial plagiotropic seg-ments, each (1)1.5–2.5(3) cm long, (0.6)0.7–0.9(1.2) cm in diam., old naked, showing (5)7–9 annular rings, apical segments termi-nated by oblique, strongly abbreviated stems (3)5–7 mm long, bearing (5)7–9 cataphylls and 1 erect young leaf. Cataphylls during anthe-sis herbaceous, black to dark purple-violet or red-violet when young, later purple brown to light brown, broadly deltoid, elliptic, to oblan-ceolate, obscurely conduplicate to convolute, straight, upright, enveloping a young shoot and a leaf petiole, (0.5)1–8.5(9.5) cm long, (0.9)1.1–1.5(1.8) cm wide (being flattened), with broadly acute to subacute apex, entire and membranous along margin, rotten within 2 months after matur-ing. Leaves petiolate; petiole usually dark green, with yellowish brown underground base, stiff, rigid, erect or slightly oblique, straight, (7)10–17(25) cm long, (3)3.5–4(4.5) mm in diam., adaxially grooved; leaf blade rigid, suberect to 

			

		

		
			
				Table 1. Information and annealing temperatures (Ta) of primers used in this study.

				Primers	Sequences	Ta (°C)	Source

				trnL-trnF (c)	5´-CGAAATCGGTAGACGCTACG-3´	57	Taberlet et al. 1991

				trnL-trnF (f)	5´-ATTTGAACTGGTGACACGAG-3´

				rbcL (Z1)	5´-ATGTCACCACAAACAGARACTAAAGC-3´	55	Zurawski et al. 1981

				rbcL (Z1204R)	5´-CCCCAAGGGTGTCCYAAAGTTCCTCCACC-3´
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				Fig. 1. Aspidistra babensis (from type specimens NSK 969a and NSK 963b). — A: Habit. — B: Plant flowering. — C: Shoot bearing cataphylls and a young leaf. — D: Leaf apex, abaxial view. — E: Secondary veins, abaxial view. — F: Rhizome and flower. — G: Flower, back view. — H: Flower, front view. — I: Dissected flower. — J: Lateral view of perigone segment and its longitudinal section. — K: Anther shape and position. — L: Pistil, lateral view. — M: Longitudinal section of pistil. — N: Stigma top and bottom view.
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				somewhat arching, leathery, more or less flat, narrowly ovate to ovate or elliptic, tapering to an acute apex and distinctly oblique base, (12)20–25(30) cm long, (4)6.5–8.5(9.5) cm wide, irreg-ularly wavy along margin, glossy, adaxially dark green, abaxially pale green; median vein slightly sunken at upper surface and prominent at lower surface from base to apex; secondary veins numerous (15–20 veins per 1 cm width) rather indistinct from both surfaces of fresh mate-rial. Flowers 1–2, arising laterally from nodes, near youngest leaf of leafy stem in apical rhi-zome segment, pedunculate, suberect or oblique, thick fleshy, campanulate, at anthesis widely opening for a few days, then gradually clos-ing, (2.8)3–3.2 cm in diam., (2.2)2.5–2.8(3) cm tall. Peduncle straight, (1.5)2–3.5(4.5) cm long, (3)3.5–4(4.5) mm in diam., yellowish to purple, with (5)7–9 distant or overlapped ster-ile bracts; sterile bracts purplish brown to dark purple, broadly deltoid to ovate, concave, nearly rounded to broadly obtuse at apex, herbaceous, enveloping peduncle, smallest size proximally, 1–2(3) bracts near middle and 2–3(4) bracts at base and apex; bract (0.3)0.6–1.2(1.4) cm long, (1)1.2–1.4(1.6) cm wide (being flattened). Perigone thick, fleshy, split almost to base form-ing 6 free lobes, syntepalous part almost flat. Perigone lobes subequal, fleshy, suberect or slightly patent, dark red to black purple, abaxial surface verrucose, narrow deltoid to oblong, (1.6)1.8–2.1(2.3) cm long, (0.9)1–1.3(1.4) cm wide, adaxially irregulary crumpled with two partly inconspicuous ribs and a strongly protrud-ing thickening near base (5–6 mm width), apex obtuse, straight or incurved. Stamens 6, anthers sessile, attached to base of syntepalous part of perigone near base of ovary; anthers almost flat, ovate, (4.5)4.8–5(5.2) mm long, (2.2)2.5–2.8(3) mm wide, 1–1.5 mm distant from each other, apex with a short, recurved connective extension 1 mm long, base somewhat cordate; pollen sacs upward opening; pollen dull yellow. Pistil mushroom-shaped; style fleshy, obconoid (2)2.2–2.5(3) mm tall, (4)4.5–5 mm in diam. at apex, narrowing downward to base; stigma slightly convex to almost hemispheric, fleshy, (4.5)5–5.5(6) mm thick, (1.4)1.5–1.6(1.8) cm in diam., nearly circular in outline, with 6 blunt recurved lobes, irregularly crenulate along 

			

		

		
			
				margin, surface glossy, verrucose, dull yellow-white at margin, central area with a dark purple-red tripartite patch, lower surface almost uni-formly red-purple, with 6 radial straight furrows. Ovary inconspicuous, 3-loculate, each chamber containing 3–5 ovoid ovules. Fruits unknown.

				Distribution and habitat. Aspidistra baben-sis is known only from two populations at Nam Mau Commune, of Ba Be National Park, Ba Be District, Bac Kan Province, Vietnam. It was found growing at 200–250 m a.s.l. in the rem-nant primary evergreen broad-leaved forest on limestone typically together with Excentro-dendron tonkinense, Rothmannia daweishanen-sis, Streblus ilicifolius, S. tonkinensis, Bambusa sp., Hiptage benghalensis, Bauhinia sp., Pothos sp., Hoya sp. and Begonia babeana.

				Molecular data. trnL-trnF and rbcL regions of the chloroplast DNA were successfully ampli-fied and sequenced for the new species by both forward and reverse strands. The trnL-trnF and rbcL sequences are available from the Gen-Bank with accession numbers MN153047 and MN165130 accessions respectively.

				Aspidistra babensis is morphologically close to A. stricta described from Da Lat City, Lam Dong Province, southern Vietnam (Tillich 2005) in having a fleshy, upright, campanulate flower, a perigone split almost to the base, verrucose inside, and an ovoid anther, but clearly differs in many features (Table 2). Aspidistra babensis is also somewhat similar to A. marginella (Fang et al. 1993) and A. zongbayi (Lang & Zhu 1982) in its habit and flower. However it can be easily distinguished from both species by the rigid leaf blade, numerous secondary veins, perigone deeply split near the base, a convex or almost hemispheric stigma, and anther apex with a prominent, incurved connective extension 1 mm long.
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				Table 2. Morphological comparison of Aspidistra babensis with A. stricta.

					A. babensis	A. stricta

				Leaf blade (cm)	12–30 × 4–9.5	25–30 × 7–10

				Leaf margin	wavy	finely dentate at distal half

				Abaxial mid-vein	prominent from base to apex	prominent only in lower half

				Secondary vein	15–20 per 1 cm width	10–14 per leaf

				Peduncle	1.5–4.5 cm long	flower subsessile

				Perigone	dark red to black purple, 28–32 × 22–30 mm	purple, 25–30 × 35–40 mm

				Perianth lobe	suberect to slightly recurved, narrowly deltoid to	suberect, narrowly deltoid, 35–40 mm

					oblong,16–23 mm long, adaxially irregularly	long, adaxially with one prominent

					crumpled with a high thickening near base	median keel at lower half

				Perigone tube	disc-shaped, 20–24 mm wide	bowl-shaped, 16–18 mm wide

				Anther	4.5–5.2 mm long, 2.2–3 mm wide	3 mm long, 2 mm wide

				Stigma	slightly convex to hemispheric, dull yellow-white,	widely conoid, white and red, with 6 high

					with a dark purple-red tripartite patch at center,	radial purple crests, margin 6-lobed, not

					margin 6-lobed, strongly recurved	recurved
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