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				Based on field observations, herbarium studies, and morphological/cytological analy-ses, we resurrect Hedychium chrysoleucum (Zingiberaceae) as a distinct species, resolving its long-standing classification as a variety or a synonym of H. coronarium. We report it as new to China, where it was found in southwestern Yunnan, in its east-ernmost location. A comprehensive morphological description and diagnostic illustra-tions of H. chrysoleucum, and comparisons with two morphologically similar species, H. coronarium and H. flavescens, are provided. Hedychium chrysoleucum can be dis-tinguished from these two species by having a shorter leafy shoot, narrower labella and lateral staminodes with yellow patches at the bases, and by flowering year-round. With perpetual blooming, a rare trait for the genus, and dwarf stature, H. chrysoleucum has potential as parent material for breeding ornamental Hedychium cultivars.

			

		

		
			
				Introduction

				The genus Hedychium (Zingibereae, Zingiber-aceae) is widely distributed in tropical Asia, especially from the Himalayas and China through continental southeast Asia to Malesia (Sirirugsa & Larsen 1995), with 101 currently accepted species (https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:30080711-2). In China, Hedychium is represented by 33 spe-cies (Wu & Larsen 2000, Hu et al. 2023), of which 25 were recorded in Yunnan Province (Tong 1997, Hu et al. 2023). Due to their beau-

			

		

		
			
				tiful, showy flowers and pleasant fragrances, many Hedychium species are used as ornamental plants, such as H. coronarium, H. coccineum and H. gardnerianum.

				During our field surveys in southwestern Yunnan, an unusual species of Hedychium was found and collected in Longyang District, Baoshan City. After extensive morphologi-cal comparisons with Hedychium species from China and the neighbouring regions, we con-cluded that it was H. chrysoleucum, a species described by Hooker (1850: t. 4516) from north-east India. However, in several taxonomic treat-
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				ments H. chrysoleucum has been confused with H. coronarium. Based on our observations of living collections from China and specimens from India and Nepal, we provide a full descrip-tion of H. chrysoleucum with a colour plate showing its diagnostic features, notes on its phe-nology and horticultural potential, and a detailed comparison with two morphologically similar species, H. coronarium and H. flavescens.

				Material and methods

				Morphological study

				We examined specimens of Hedychium chryso-leucum, H. coronarium, and H. flavescens depos-ited at E, HITBC, IBSC, KUN, IBK, NAS, K, BM, L, P and PE (herbarium acronyms according to Index Herbariorum, https://sweetgum.nybg.org/science/ih/). We also consulted revisions of Hedychium in China and adjacent regions (Wu & Larsen 2000, Sanoj 2011, Wongsuwan & Pichean-soonthon 2011, Tanaka et al. 2016), along with protologues and original materials of morpholog-ically similar species. We collected and observed living material of H. chrysoleucum in Mangkuan Town, Longyang District, Baoshan City, Yunnan Province. In addition, we cultivated and studied H. chrysoleucum, H. coronarium and H. flaves-cens at the Zhongkai University of Agriculture and Engineering (Guangzhou, China). Finally, we conducted detailed interviews with local people regarding the plant’s use to determine whether it is natural or introduced in Baoshan.

				Chromosome counting using flow cytometry

				Flow cytometric analysis of nuclear DNA content was performed on H. chrysoleucum (X. Hu et al. HU150, IBSC), H. coronarium (X. Hu HU200, IBSC) and H. flavescens (X. Hu et al. HU044, IBSC), generally following the protocols of Hu et al. (2018) and Sakhanokho et al. (2009). Ploidy levels were determined by using young leaf tis-sues. A piece of leaf tissue of about 1 cm2 (0.1–0.15 g) was chopped with a sharp razor blade in a petri dish containing 0.4 mL nuclei extraction 

			

		

		
			
				buffer. After 3 min incubation with gentle agita-tion, the extract was poured through a 50 μm mesh sieve. DNA fluorochrome, a nucleus stain-ing buffer, was added to the extract buffer in the ratio of 4:1 and the sample was analysed immedi-ately for the DNA content of the nuclei. Buffers were supplied as part of the CyStain ultraviolet Precise T reagent kit (Partec GmbH, Münster, Germany). The fluorescence of the nuclei was measured using a Partec Cy Flow Space flow cytometer (Partec GmbH, Münster, Germany). Sample measurements were replicated three times for each plant. The results were displayed as histograms showing the number of nuclei grouped in peaks of relative fluorescence inten-sity, which is proportional to the DNA content. To determine the standard peak of diploid cells (2C DNA), leaf tissues were collected from young leaves of diploid H. coronarium (Ramachan-dran 1969, Hu et al. 2011). The instrument gain was adjusted so that the peak of nuclei isolated from diploid H. coronarium was set at channel 50 and this calibration was checked periodically to minimise variation resulting from repeated runs. Therefore, peaks representing nuclei from samples with diploid and tetraploid levels were expected at channels 50 and 100, respectively.

				Phenological observations

				We conducted three years of observation (2014–2016) of H. chrysoleucum in its natural habitats in Mangkuan Town, Longyang District, Baoshan City, Yunnan Province. Furthermore, nine years of cultivation trials of H. chrysoleucum, H. coro-narium and H. flavescens at two standardised outdoor experimental sites in Guangzhou City and Yunfu City demonstrated that the climatic and edaphic conditions in these two subtropical cities sustain continuous flowering of H. chryso-leucum throughout the year.

				Results

				Ploidy level

				Hedychium chrysoleucum and H. coronarium are diploid, while H. flavescens is triploid (Fig. 1).
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				Taxonomy

				Hedychium chrysoleucum Hook.

				Bot. Mag. 76: t. 4516. 1850. — Hedychium coronarium var. chrysoleucum (Hook.) Baker, Fl. Brit. India 6: 226. 1892. — Hedychium flavescens var. chrysoleucum (Hook.) C.E.C. Fisch., Fl. Madras 3(pt. 8): 1485. 1928. — Lectotype (designated by Sanoj 2011; Fig. 2): W.J. Hooker, Bot. Mag. 76: t. 4516. 1850.

				Morphological description

				Plants ca. 1.0–1.5 m tall. Leaves sub-distichous, oblong-lanceolate, ca. 40 × 8 cm, sharply acumi-nate, with a narrow tip ca. 3 cm long, base nar-rowly cuneate, adaxially glabrous, abaxially hairy on midrib, petiole nearly absent; ligules to 4 cm long, hairy. Peduncle short; spikes erect, many-flowered, to 12 cm long; lower bracts imbricate, about 5 cm long, very broad, bluntly pointed, inner or upper ones convolute and almost cylin-drical; hairy towards apex and on upper part; upper bracts enclosing base of flowers. Calyx tubes narrow, ca. 3.7 cm long, glabrous except for a few hairs at top. Corolla tubes 4 cm longer than calyx tube; lobes narrow, linear, nearly 4 cm long, pale yellow. Lateral staminodes and label-lum white, flushed orange-yellow or salmon towards base; lateral staminodes spreading hori-zontally, ovate-oblong, attenuated at base, as long as petals, 1.8–2.1 cm wide; labellum very large, suborbicular, as long as staminodes, 4.2–4.4 cm wide, clawed, 2-lobed, lobes rounded, cleft ca. 8 mm deep. Stamens about 5.5 cm long, longer than labellum; filament about as long as labellum, orange or salmon; anther linear-oblong, 1 cm long, recurved, orange or salmon. Ovaries hairy; stigma green, and protruding slightly beyond anther. Fruits ellipsoid. Seeds red, with split, red aril.

				Specimens examined: China. Yunnan Province, Dehong Dai and Jingpo Autonomous Prefecture, Mang City (Luxi City), X. Hu et al. HU150 (IBSC).

				Flowering phenology

				In both natural habitats in southwestern Yunnan and field cultivation in the subtropical climate of 

			

		

		
			
				Guangdong, H. chrysoleucum flowers through-out the year, without detectable dormancy. This rare trait highlights its value as a model for stud-ies of flowering without seasonal constraints.

				Discussion

				Hedychium chrysoleucum was treated as either a synonym (https://indiaflora-ces.iisc.ac.in/Flo-raPeninsular/herbsheet.php?id=9745&cat=7; https://powo.science.kew.org/taxon/urn:lsid:ipni.org:names:796836-1) or as a variety (Baker 
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				Fig. 1. Ploidy identification using flow cytometry. — A: Hedychium chrysoleucum (diploid). — B: H. corona-rium (diploid). — C: H. flavescens (triploid). CV = coef-ficient of variation.
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				1892, Naik & Panigrahi 1961, Sanoj 2011) of H. coronarium. Fischer (1928) treated H. chry-soleucum as a variety of H. flavescens. Hedy-chium chrysoleucum was included in a phyloge-netic study (Hu & Liu 2010) and a floral scent composition analysis (Hu et al. 2025). In the phylogenetic study, H. chrysoleucum (as “Hedy-

			

		

		
			
				chium sp.1”) was sister to H. coronarium, and H. flavescens was sister to the clade formed by the two species (Hu & Liu 2010). In the floral scent composition analysis (H. chrysoleucum as H. ‘Hanyue’ and H. flavescens as H. emeiense, which is a synonym), the three species were all clustered together, and the floral scent composi-
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				Fig. 2. Type of Hedychium chrysoleucum (Hooker 1850: t. 4516).
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				tions of H. coronarium and H. flavescens were most similar to each other (Hu et al. 2025).

				The taxonomic histories and the two above-mentioned studies all indicate that H. chryso-leucum, H. coronarium, and H. flavescens are closely related. However, our study shows that 

			

		

		
			
				H. chrysoleucum should be recognised as a dis-tinct species based on morphological, phenologi-cal and cytological evidence. Hedychium chry-soleucum can be distinguished from H. corona-rium and H. flavescens by several morphological characters (Table 1; Figs. 3 and 4). Furthermore, 
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				Fig. 3. Morphological characters of Hedychium chrysoleucum (A and B; from X. Hu et al. HU150, IBSC, plants introduced to Guangzhou from Yunnan Province) and H. coronarium (C and D; from X. Hu HU200, IBSC, collected from Guangzhou City). — A: Inflorescence. — B: Flower parts. Above: a bract enclosing a cincinnus (only one flower exserted). Below from left to right: bract; first flower (withered); its bracteole; second flower with bracteole attached; dissection of third flower (floral tube, three corolla lobes, anther, labellum, two lateral staminodes; fourth flower and its bracteole; fifth flower and its bracteole; sixth (sterile) bract. — C: Inflorescence. — D: Flower parts. Above: a bract enclosing a cincinnus (only one flower exserted). Below, from left to right: bract; dissection of first flower (floral tube, three corolla lobes, anther, labellum, two lateral staminodes); second to fourth flower in buds and their bracteoles; fifth (sterile) bracteoles.

			

		

	
		
			
				242	Yao et al.: Hedychium chrysoleucum resurrected, with the first record for China • Ann. BOT. Fennici Vol. 62

			

		

		
			[image: ]
		

		
			
				H. flavescens is triploid, while H. chrysoleucum and H. coronarium are diploid. According to our field observations, H. flavescens never produces fruits, while we have seen fruits and seeds in the other two species.

				Hedychium chrysoleucum was originally described based on plants that were introduced to Europe from India by Dr. William Roxburgh (Hooker 1850). It was regarded as endemic to northeast India, such as Manipur, Meghalaya, Nagaland, and Sikkim, growing 890–1800 m a.s.l. (Sanoj 2011), but was reduced to a syno-nym of H. coronarium in the Flora of Peninsular India (https://indiaflora-ces.iisc.ac.in/FloraPen-insular/herbsheet.php?id=9745&cat=7). Holt-tum (1950) recorded it from Penang Hill and Kelantan in Malaysia, but suggested that it might be introduced to the area and naturalised, an 

			

		

		
			
				opinion we concur with. Based on careful obser-vation and detailed interviews with local people, we believe the occurrences in southern Yunnan are natural, which extends the known eastern limit of the species’ natural distribution.

				According to Hooker’s (1850) original description, H. chrysoleucum flowers in autumn. However, our observations in southwestern Yunnan and in cultivation in Guangzhou, China, show that it flowers throughout the year, a trait not observed in other Hedychium species. To our knowledge, globally, the only other species in the genus with year-round flowering is H. cylindricum, in cultivation in the Greenhouse of RBGE (Royal Botanic Garden Edinburgh). With its dwarf stature and year-round flowering habit, H. chrysoleucum can be used as parent material for breeding ornamental Hedychium cultivars.
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				Fig. 4. Morphological characters of Hedychium chrysoleucum (a; from X. Hu et al. HU150, IBSC, plants introduced to Guangzhou from Yunnan Province) and H. flavescens (b; from X. Hu et al. HU044, IBSC, collected from Emei City, Sichuan Province). — A: Flowering plants. — B: Inflorescence. — C: Bract enclosing a cincinnus (only one flower exserted). — D: Close-ups of cincinnus parts. Above from left to right: bract; first flower (withered); second flower (withered); fourth flower (in bud); fifth flower (in bud); dissection of third flower (floral tube with bracteole attached, three corolla lobes, lateral staminodes, labellum, stamen). Below, from left to right: bract; two bracteoles; second flower (in bud); dissection of first flower (floral tube with bracteole attached, three corolla lobes, lateral sta-minodes, labellum, stamen).
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				Table 1. A morphological comparison of Hedychium chrysoleucum, H. coronarium and H. flavescens. Description of H. chrysoleucum is based on plants introduced to Guangzhou from Yunnan Province (voucher: X. Hu et al. HU150, IBSC), and those of H. coronarium and H. flavescens are based on Wu and Larsen (2000).

					H. chrysoleucum	H. coronarium	H. flavescens

				Lamina

				 shape	oblong-lanceolate	oblong-lanceolate or	elliptic-lanceolate or

					lanceolate	lanceolate

				 size (cm)	ca. 40 × 8	20–40 × 4.5–8.0	20–50 × 4–10

				Bracts in inflorescence	lower imbricate, upper	imbricate	imbricate

					involute

				Length of corolla	nearly 4 ca. 5 ca. 5 

				lobes (cm)

				Lateral staminodes

				 shape	elliptic	oblong-lanceolate	narrowly obovate

				 size (cm)	4.2–4.4 × 1.8–2.1	4.7–5.6 × 2.4–3.4	5–5.1 × 1.6–1.8

				 colour	white, deep golden-yellow	pure white	yellow or creamy yellow

					at base

				Labellum

				 shape	widely ovate or suborbicular	obcordate	obcordate

				 size (cm)	4.2–4.4 × 4.2–4.4	5.0–5.4 × 5.2–6.2	5–5.2 × 4–4.2

				 colour	white with golden-yellow	pure white	yellow or creamy yellow

					patch at base

				Stamens

				 length (cm)	5.4–5.5, longer than labellum	4.2–4.7, shorter than labellum	ca. 5.5, slightly longer

					than labellum

				 filament	orange or salmon	white	cream

				 anther	orange or salmon	creamy-yellow	creamy yellow

				Seeds	red with red aril	red with red aril	sterile (no fruits or seeds)

				Flowering time	throughout the year	June–November	July–December

				Fragrance type	gardenia and sweet strong gardenia sweet

				Ploidy level	diploid	diploid	triploid
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Based on field observations, herbarium studies, and morphological/cytological analy-
ses, we resurrect Hedychium chrysoleucum (Zingiberaceae) as a distinct species,
resolving its long-standing classification as a variety or a synonym of H. coronarium.
We report it as new to China, where it was found in southwestern Yunnan, in its east-
ernmost location. A comprehensive morphological description and diagnostic illustra-
tions of /1. chrysoleucum, and comparisons with two morphologically similar species,
H. coronarium and H. flavescens, are provided. Hedychium chrysoleucum can be dis-
tinguished from these two species by having a shorter leafy shoot, narrower labella and
lateral staminodes with yellow patches at the bases, and by flowering year-round. With
perpetual blooming, a rare trait for the genus, and dwarf stature, H. chrysoleucum has
potential as parent material for breeding ornamental Hedychium cultivars.

Introduction

The genus Hedychium (Zingibereae, Zingiber-
aceae) is widely distributed in tropical Asia,
especially from the Himalayas and China
through continental southeast Asia to Malesia
(Sirirugsa & Larsen 1995), with 101 currently
accepted species (https://powo.science.kew.org/
taxon/urn:lsid:ipni.org:names:30080711-2). In
China, Hedychium 1is represented by 33 spe-
cies (Wu & Larsen 2000, Hu et al. 2023), of
which 25 were recorded in Yunnan Province
(Tong 1997, Hu ef al. 2023). Due to their beau-

tiful, showy flowers and pleasant fragrances,
many Hedychium species are used as ornamental
plants, such as H. coronarium, H. coccineum and
H. gardnerianum.

During our field surveys in southwestern
Yunnan, an unusual species of Hedychium
was found and collected in Longyang District,
Baoshan City. After extensive morphologi-
cal comparisons with Hedychium species from
China and the neighbouring regions, we con-
cluded that it was H. chrysoleucum, a species
described by Hooker (1850: t. 4516) from north-
east India. However, in several taxonomic treat-





