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Abstract
Based on investigation of populations of Parnassia guilinensis and P. xinganensis, examination of herbarium 
specimens (including types), as well as consultation of protologues and distributions, P. guilinensis is 
hereby reduced to a synonym of P. xinganensis. P. xinganensis is endemic to northeastern Guangxi Province 
of China and characterized by having elliptic to ovate leaves and staminodes 3–5-branched with globose 
glands. Field photographs and an updated morphological description of P. xinganensis are provided.
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Introduction

Parnassia L. consists of small, glabrous and rosulate perennial herbs, with several mor-
phologically distinguishable traits, including a solitary, terminal, bisexual and pentam-
erous flower borne on an unbranched scape; five showy staminodes; and one-by-one 
stamen movement (Ku 1987; Ku and Hultgård 2001; Sandvik and Totland 2003; Ren 
2010; Armbruster et al. 2014; Ren and Bu 2014). Species of Parnassia predominantly 
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occur in arctic and alpine regions of Europe, Asia, and North America with a center of 
diversification in mountainous areas in Pan-Himalaya and southwest China (Phillips 
1982; Ku 1987; Ku and Hultgård 2001; Wu et al. 2003; Simmons 2004; Wu 2005). 
According to the most updated checklist, Parnassia contains 61 species, 2 subspecies, 
11 varieties and 1 form (Shu et al. 2017). However, results from several taxonomic 
investigations after Shu et al. (2017) have changed the number of species in the genus. 
These changes include: P. lanceolata var. oblongipetala T.C. Ku was reduced to a syno-
nym of P. yunnanensis Franch. (Shu and Zhang 2017), P. venusta Z.P. Jien, P. degeensis 
T.C. Ku and P. kangdingensis T.C. Ku were reduced to synonyms of P. cacuminum 
Hand.-Mazz. (Shu and Zhang 2017), P. chengkouensis T.C. Ku and P. dilatata Hand.-
Mazz. were reduced to synonyms of P. wightiana Wall. ex Wight et Arn. (Wang et al. 
2018), P. brevistyla (Brieg.) Hand.-Mazz. and P. leptophylla Hand.-Mazz. were reduced 
to synonyms of P. delavayi Franch. (Yu et al. 2018), P. tibetana Z.P. Jien ex T.C. Ku, P. 
nubicola subsp. occidentalis Schönbeck-Temesy and P. nubicola var. nana T.C. Ku were 
reduced to synonyms of P. nubicola Wall. ex Royle (Ma et al. 2020). Meanwhile, some 
new species were described, including P. zhengyuana M.X. Ren et J. Zhang and P. simi-
anshanensis M.X. Ren, J. Zhang et Z.Y. Liu (Zhang et al. 2019).

In the taxonomy of Parnassia, the shape of basal leaves, the characteristics of 
petals (entire or flat, divided into lobes or filiform rays, respectively), and the shape 
of staminodes (i.e., number and depth of staminode branches, shape of staminode 
lobes, with globose glands at apex or not) were considered to be of great significance 
in species delimitation (Ku 1987; Ku and Hultgård 2001; Wu 2005). P. guilinensis 
G.Z. Li et S.C. Tang (Tang and Li 1999) and P. xinganensis C.Z. Gao et G.Z. Li (Gao 
and Li 1983) were described based on specimens collected from the same mountain: 
Mao’er Mountain, Xing’an County, Guilin City, Guangxi Province, China. The type 
specimen of P. xinganensis (11 December 1978, G.Z.Li 62923) was collected at an 
altitude of 1200 m on the mountain while that of P. guilinensis (23 August 1998, 
G.Z.Li and S.C.Tang M93) was collected at 580 m. Tang and Li (1999) noted that P. 
guilinensis was morphologically similar to P. xinganensis but could be distinguished 
from the latter by the staminodes being 5-lobed and the apex of lobes with globose 
glands, whereas the staminodes of P. xinganensis are 3- or rarely 4-lobed without glo-
bose glands at the lobe apex. In both Flora Reipublicae Popularis Sinicae (Ku 1995) 
and Flora of China (Ku and Hultgård 2001), the staminodes of P. xinganensis were 
described as eglandular. However, when examining the type specimen of P. xingan-
ensis (Fig. 1), we found that the apex of the staminode lobes obviously bear globose 
glands and the number of lobes range from three to five, strongly indicating that P. 
xinganensis and P. guilinensis are the same species. In order to clarify the relation-
ship of the two sympatric taxa, we visited the Mao’er Mountain in September and 
October of 2020 and conducted population surveys of Parnassia species from low to 
high altitudes. Population observations clearly revealed that there are no differences 
among individuals at 580 m and 1200 m (Fig. 2), confirming that the later described 
species P. guilinensis is conspecific with the former one, P. xinganensis. We thus reduce 
P. guilinensis to a synonym of P. xinganensis, and provide an updated description of P. 
xinganensis based on population observations.
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Materials and methods

Type specimens of P. guilinensis and P. xinganensis deposited at IBK, as well as other Par-
nassia specimens collected from Mao’er Mountain, Xing’an County, Guangxi Province, 
China, preserved in GXMG, IBK, IBSC, KUN and PE (acronyms according to Thiers 
2020+) were carefully examined under a stereo dissecting microscope (Stereo Zoom 
Leica S8 APO, Leica Microsystems 2017). Morphological traits were measured using a 
ruler and a micrometer based on both herbaria and fresh materials. Field investigations 
were carried out during September to October of 2020 in Mao’er Mountain and some 
individuals of P. xinganensis collected from different altitudes were transplanted to the 
greenhouse at Jingdezhen University for further observation and to be photographed. 
Voucher specimens were deposited at the herbarium of Jingdezhen University.

Taxonomic treatment

Parnassia xinganensis C.Z. Gao & G.Z. Li, 1983: 19.
Figs 1, 2

Type. China. Guangxi: Guilin City, Xing’an County, Mao’er Mountain, streamsides 
in valleys, alt. 1200 m, 11 December 1978, G.Z.Li 62923 (holotype: IBK00185227!; 
isotype: IBK00200466!).

Figure 1. Type specimens of Parnassia xinganensis (A) and P. guilinensis (B).
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Figure 2. Morphological comparisons between Parnassia xinganensis (A1–A5) and P. guilinensis 
(B1–B5) collected from their type localities of Mao’er Mountain at altitudes of 1200 m and 580 m, 
respectively A1, B1 habitat A2, B2 flower A3, B3 calyces, staminodes and ovary A4, B4 petals 
A5, B5 variation of staminodes.

=Parnassia guilinensis G.Z. Li & S.C. Tang, syn. nov. Type: China. Guangxi: 
Guilin City, Xing’an County, Mao’er Mountain, streamsides, alt. 580 m, 23 August 
1998, G.Z.Li & S.C.Tang M93 (holotype: IBK00200636!).
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Description. Perennial herbs, glabrous. Rhizome sympodial, robust. Stems 1–8, 
5–20 cm tall, usually with 1 cauline leaf near middle. Basal leaves (4–) 8–13 (–22); pet-
iole (1–) 4.5–6.5 (–9.5) cm long; leaf blade elliptic, obovate-elliptic, oblong-ovate to 
ovate, abaxially gray-white, adaxially green, (1–) 3–5.5 (–7.5) × (0.8–) 1.5–2.5(–3) cm, 
inconspicuously 5–7-veined on both surfaces, midvein prominent, base rounded, sub-
truncate to cuneate, apex obtuse to acute. Cauline leaf sessile, amplexicaul, ovate or 
ovate-triangular, 0.9–2.4 × 0.5–1.6 cm. Flowers 1.5–2.3 cm in diam.; hypanthium 
shortly campanulate or inconspicuous. Sepals green, elliptic to ovate, 3.7–5.2 × 2.3–
3.7 mm, 5-veined, margin entire, apex obtuse. Petals spreading, white, elliptic to broad-
ly obovate, 8.5–12 × 6.8–8.3 mm, 5-veined basally, base attenuate into a claw, 2–3 mm 
long, margin entire or slightly undulate, apex rounded, obtuse or emarginate. Anthers 
ellipsoid; filaments 2–7 mm long; staminodes flat, 3–3.5 mm long, 3–5-branched to 
middle, branchedes globose glandular at apex. Ovary superior, greenish, ovoid, slightly 
sunken into hypanthium; styles short, ca. 1–1.5 mm long; stigma 3-lobed, lobes ob-
long, spreading. Capsule ovoid, trigonous, 5–10 mm long, 3-valved. Seeds minute, 
oblong, ca. 1 mm long.

Phenology. Flowering – late June to November; fruiting – August to December.
Distribution and habitat. The species is endemic to northeastern Guangxi Prov-

ince (recorded only in Xing’an County and Ziyuan County), China, and grows in clefts 
of the moist rocks along streams or under waterfalls, at an elevation of 400–1350 m.

Additional specimens examined. China. Guangxi: Guilin City, Xing’an County, 
Mao’er Mountain, streamsides, moist rocks in valleys, alt. 580 m, 23 August 1998, G.Z.Li 
& S.C.Tang M211 (IBK00200637!); under forests, alt. 611 m, 29 September 2014, 
Xing’an Expedition 450325140929020LY (GXMG0110865!); Ziyuan County, Mao’er 
Mountain, on rocks under forests, near streams, 6 December 1980, G.Z.Li 10120 (IBK!).

Conservation status. At present, P. xinganensis has been reported only from two 
counties in northeastern Guangxi Province of China. Based on our field investigations, 
there are numerous mature individuals and young seedlings which could be easily 
discovered along streams and under waterfalls, indicating the population survives and 
regenerates well. Additionally, the Mao’er Mountain has been projected to a national 
nature reserve of China in 2003, and ranks among one of the earliest national nature 
reserves founded in Guangxi Province. It is apparent that the species will not be severe-
ly affected by human activities, thus we propose to list P. xinganensis as Least Concern 
(LC) according to the IUCN Red List categories and criteria (IUCN 2017).

Acknowledgements

We are grateful to the curators of GXMG, IBK, IBSC, KUN and PE for providing 
access to specimens; Dr. Li-Na Dong, Mr. Fang-Min Hu and Prof. Hui-Chun Du for 
their field assistance; Dr. Yu-Min Shu for sharing some Parnassia literature; and to Prof. 
Guang-Zhao Li for his comments on the manuscript. This work was supported by the 
National Natural Science Foundation of China (grants no. 41561014, 31900181).



Xiao-Song Dai et al.  /  PhytoKeys 172: 67–73 (2021)72

References

Armbruster WS, Corbet SA, Vey AJM, Liu SJ, Huang SQ (2014) In the right place at the right 
time: Parnassia resolves the herkogamy dilemma by accurate repositioning of stamens and 
stigmas. Annals of Botany 113(1): 97–103.

Gao CZ, Li GZ (1983) New species of Saxifragaceae from Guangxi. Guihaia 3(1): 19–23.
IUCN (2017) Guidelines for using the IUCN red list categories and criteria, ver. 13. IUCN 

Species Survival Commission.
Ku TC (1987) A revision of the genus Parnassia (Saxifragaceae) in China. Bulletin of Botanical 

Research 7(1): 1–61.
Ku TC (1995) Parnassia. In: Lu LT, Huang SM (Eds) Flora Reipublicae Popularis Sinicae (Vol. 

35). Science Press, Beijing, 9–66.
Ku TC, Hultgård UM (2001) Parnassia. In: Wu ZY, Raven PH (Eds) Flora of China (Vol. 8). 

Missouri Botanical Garden Press, St. Louis, Missouri, USA, and Science Press, Beijing, 
China, 95–118.

Ma YH, Zhou HL, Shu YM (2020) Taxonomic note on Parnassia (Celastraceae): The identity 
of P. nubicola. PhytoKeys 154: 103–109. https://doi.org/10.3897/phytokeys.154.54042

Phillips RB (1982) Systematics of Parnassia (Parnassiaceae): generic overview and revision of 
North American taxa. PhD Thesis. University of California, Berkeley.

Ren MX (2010) Stamen movements in hermaphroditic flowers: Diversity and adaptive signifi-
cance. Journal of Plant Ecology 34(7): 867–875.

Ren MX, Bu ZJ (2014) Is there ‘anther–anther interference’ within a flower? Evidence from 
one-by-one stamen movement in an insect-pollinated plant. PLoS ONE 9(1): e86581. 
https://doi.org/10.1371/journal.pone.0086581

Sandvik SM, Totland O (2003) Quantitative importance of staminodes for female reproduc-
tive success in Parnassia palustris under contrasting environmental conditions. Canadian 
Journal of Botany 81(1): 49–56. https://doi.org/10.1139/b03-006

Shu YM, Zhang ZX (2017) Four new synonyms and a new combination in Parnassia (Celas-
traceae). PhytoKeys 77: 81–88. https://doi.org/10.3897/phytokeys.77.11513

Shu YM, Yu HY, Mu XY, Zhang ZX (2017) Checklist and typification of Parnassia (Celas-
traceae). Phytotaxa 309(1): 1–22. https://doi.org/10.11646/phytotaxa.309.1.1

Simmons MP (2004) Parnassiaceae. In: Kubitzki K (Ed.) The families and genera of vascular 
plants (Vol. 6). Springer Verlag, Berlin, 291–296. https://doi.org/10.1007/978-3-662-
07257-8_33

Tang SC, Li GZ (1999) Two new plant species and one new recorded genus from Guangxi. 
Guihaia 19(4): 341–343.

Thiers B (2020+) [Continuously updated] Index Herbariorum: A global Directory of Public 
Herbaria and Associated Staff. New York Botanical Garden. http://sweetgum.nybg.org/
science/ih/

Wang YP, Chen S, Shu YM, Li B, Wu D (2018) Taxonomic note of Parnassia (Celastraceae) in 
China: The identity of P. wightiana. Phytotaxa 375(1): 130–134. https://doi.org/10.11646/
phytotaxa.375.1.10

https://doi.org/10.3897/phytokeys.154.54042
https://doi.org/10.1371/journal.pone.0086581
https://doi.org/10.1139/b03-006
https://doi.org/10.3897/phytokeys.77.11513
https://doi.org/10.11646/phytotaxa.309.1.1
https://doi.org/10.1007/978-3-662-07257-8_33
https://doi.org/10.1007/978-3-662-07257-8_33
http://sweetgum.nybg.org/science/ih/
http://sweetgum.nybg.org/science/ih/
https://doi.org/10.11646/phytotaxa.375.1.10
https://doi.org/10.11646/phytotaxa.375.1.10


The identity of Parnassia xinganensis 73

Wu D (2005) Phylogeny and biogeography of the genus Parnassia. PhD Thesis. Kunming In-
stitute of Botany, Chinese Academy of Science.

Wu ZY, Lu AM, Tang YC, Cheng ZD, Li DZ (2003) The family and genera of angiosperms in 
China: a comprehensive analysis. Science Press, Beijing, 1209 pp.

Yu HY, Guo FY, Shu YM, Zhang ZX (2018) Taxonomic note of Parnassia (Celastraceae) 
in China: A reassessment of Subsect. Xiphosandra. PhytoKeys 114: 43–54. https://doi.
org/10.3897/phytokeys.114.30551

Zhang YJ, Zhang J, Liu ZY, Ren MX (2019) Parnassia zhengyuana sp. nov. and P. simianshan-
ensis sp. nov.: Two new species of Parnassia (Celastraceae) from karst caves and Danxia 
landform in southwest China. Nordic Journal of Botany 37(10): e02414. https://doi.
org/10.1111/njb.02414

https://doi.org/10.3897/phytokeys.114.30551
https://doi.org/10.3897/phytokeys.114.30551
https://doi.org/10.1111/njb.02414
https://doi.org/10.1111/njb.02414

	Taxonomic note of Parnassia (Celastraceae) in China II: population surveys reveal that P. guilinensis is conspecific to P. xinganensis
	Abstract
	Introduction
	Materials and methods
	Taxonomic treatment
	Parnassia xinganensis C.Z. Gao & G.Z. Li, 1983: 19.

	Acknowledgements
	References

