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 A new species of Gesneriaceae,  Primulina jianghuaensis  K. M. Liu  &  X. Z. Cai, from a limestone cave in Hunan Province, 
China, is identifi ed and described. Its seed and pollen grain morphology are described. Th e new species is morphologically 
closely related to  P. lingchuanensis  (    �     Chiritopsis lingchuanensis ) and  P. danxiaensis  (    �     Chiritopsis danxiaensis ), but it can be 
distinguished by its 12 – 25 ( – 30) leaves, ovate or broad ovate leaf blade, subcordate, truncate or slightly decurrent leaf base, 
undulate leaf margin, 5 – 20 cymes, and 2 – 3 staminodes.   

  Th e southern Hunan Province adjoins Guangxi Zhuangzu 
Autonomous Region, which resides in the heart of an 
immense limestone terrain stretching (Xu 1995). Gesne-
riaceae show an extreme abundance and diversity in these 
limestone regions in China. As limestone caves and crevices 
are fragile micro-habitats which are highly vulnerable to the 
increasing economic activities in this region (Clements et   al. 
2006), their eff ective conservation depends on urgent and 
accurate biodiversity updates. 

 Th e genus  Chiritopsis  in China once consisted of 14 spe-
cies and 3 varieties (Wang et   al. 1998, Liu et   al. 2006, Wen 
et   al. 2008, Xu and Gao 2009, Pan et   al. 2010, Shen et   al. 
2010, Wu et   al. 2011). However, it was revised by Wang 
et   al. (2011), Weber et   al. (2011) and M ö ller et   al. (2011) by 
molecular phylogenetic approaches.  Chiritopsis ,  Wentsaiboea  
(excluding  W. tiandengensis ) and all species of  Chirita  sect. 
 Gibbosaccus  were then transferred to the originally mono-
typic genus  Primulina . 

 In April 2011, two of the authors encountered an interest-
ing plant of Gesneriaceae when collecting plants of  Impatiens  
during a fi eld work in limestone areas in the southern Hunan 
Province, China. Because no fl owers were observed at that 
time, we went twice to collect fl owers and fruits during June to 
August 2012, and collected specimens and took photographs. 
After carefully consulting national fl oras and other relevant 
literature, as well as herbarium specimens and carrying out 
comparisons with similar taxa, it became clear that the plants 
represent a new species of  Primulina , which is described here.  

 Primulina jianghuaensis K. M. Liu  &  X. Z. Cai 
sp. nov. (Fig. 1 – 2) 

  Species Primulinae lingchuanensi Yan Liu  &  Y. G. Wei affi  nis, a 
qua laminis ovatis vel lato-ovatis, basi subcordatis vel truncatis, 

nervis lateralibus utrinsecus 3 – 5, staminodiis 2 – 3 bene diff ert. 
Haec species foliorum formae etiam P. danxiaensi W. B. Liao, 
S. S. Lin  &  R. J. Shen similis, a qua foliis 12 – 25, margine elob-
atis, petiolis complanatis, corolla alba, staminodiis 2 – 3 diff ert.  

  Type:  China. Jianghua County, Hunan Province, growing in 
the entrance of a limestone cave on the northern hillside, at 
397 m a.s.l., 24 ° 51 ′ 21.05 ″ N, 111 ° 42 ′ 58.22 ″ E, 23 Jul 2012 
(fl owering and fruiting), K. M. Liu and X. Z. Cai 31269 
(holotype: HNNU, isotypes: HNNU) (Supplementary 
material Appendix A1).  

 Etymology 
 Th e specifi c epithet is derived from the type locality, Jian-
ghua County, Hunan Province.   

 Description 
 Perennial, stemless herb. Rhizomes subterete, 5 – 10 mm long, 
2 – 5 mm in diameter. Leaves 12 – 25 ( – 30), all basal, peti-
olate, carnose, papery when dry; petiole fl attened, 2 – 11 cm 
long, 1 – 2 mm wide, puberulent; leaf blades ovate or broadly 
ovate, 3 – 7 cm long, 2.0 – 5.5 mm wide, pubescent on both 
surfaces, obtuse or subacute at apex, subcordate at base, 
truncate or slightly decurrent, sometimes inequilateral, with 
undulatemargin; lateral veins 3 – 5 on each side of midrib, 
their adaxial side fl at, white, puberulent to pilose, promi-
nent on the abaxial side, abaxially more densely puberu-
lent along veins. Cymes 5 – 20, axillary, 1 – 2-branched, with 
3 – 9 or more fl owers; peduncle slender, 8 – 20 cm long, ca 
1 mm in diameter, densely white pubescent to pilose. Bracts 2, 
opposite, narrowly ovate, ca 9    �    4 mm, both surfaces densely 
white puberulent, with entire margin; bractlets lanceolate, ca 
5    �    2 mm, white puberulent on both surfaces, with entire 
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  Figure 1.     Habitat and morphology of  Primulina jianghuaensis  sp. nov. (A) type locality, (B) habitat, (C) mature plant, (D) adaxial leaf blade 
surface, (E) infl orescence, (F) lateral view of fl ower, (G) young fruit. Photo by Xiu-Zhen Cai.  

margin. Pedicel fi ne, 6 – 18 cm long, white puberulent. Calyx 
5-lobed, dissected to near base with lobes narrowly ovate to 
lanceolate, ca 7.0    �    1.5 mm, acute at apex, white puberu-
lent outside, sparsely white puberulent inside, with entire 

margin, persistent. Corolla white, 9 – 12 mm long, white 
puberulent to pilose outside, sparsely white puberulent 
inside; tube 6 – 7 mm long, ca 4.5 mm in diameter at the 
mouth, ca 2 mm in diameter at the base, with 2 conspicu-
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  Figure 2.     Scanning electron microscope (SEM) photos of pollen and seed of  Primulina jianghuaensis  sp. nov. (A) – (D): pollen, (A) whole 
view (showing the shape of pollen grains), (B) polar view (showing 3-colpate), (C) colpate in partial view, (D) polar view showing 
exine ornamentation, (E) – (F) seed and testa, (E) overview, (F) testa surface. Voucher specimen: Ke-Ming Liu and Xiu-Zhen Cai 31269.  

ous dark red strips inside the tube. Corolla limb distinctly 
2-lipped; adaxial lip 2-lobed, with lobes oblong, ca 1.0    �    1.8 
mm; abaxial lip 3-lobed, with obovate lobes , ca 3 – 4    �    3.0 
mm. Stamens 2, included, adnate to 1.5 mm above the 
corolla tube base; fi laments narrowly linear, ca 4 – 5 mm long, 
geniculate near the middle, sparsely puberulent; anthers ca 
2 mm long, dorsifi xed, longitudinal; connective puberulent; 
staminodes 2 – 3, adnate to ca 1 mm above the adaxial side 
of the corolla tube base, ca 1 – 2 mm long, glabrous, capitate 
at apex. Disc annular, ca 0.4 mm high, with repand margin, 
glabrous. Pistil ca 9 mm long; ovary narrowly ovoid, 4 mm 
long, ca 1 mm in diameter, pilose; placentas 2, parietal; style 
5 – 7 mm long, white puberulent, persistent; stigma 1, ca 
0.5 mm long, with apex 2-lobed, glabrous, persistent. Cap-
sule narrowly ovoid, straight, slightly shorter than calyx, ca 

5 – 6 mm long, ca 3 mm in diameter, pilose inside. Seeds 
numerous, ellipsoid or subellipsoid, yellow – brown, ca 
0.3 mm long, ca 0.2 mm in diameter.   

 Phenology 
 Th e plants have been observed to fl ower from June to August 
and fruit from July to September.   

 Vernacular name 
 China: jianghuabaochunjutai.   

 Distribution and habitat 
  Primulina jianghuaensis  is only found in four places in Jian-
ghua County, southern Hunan Province: Shizi hill, Chuan-
yan cave, Luotuo hill and Dashi hill. It grows on moist, 
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also similar to  P. danxiaensis  (    �     Chiritopsis danxiaensis ) in 
leaf shape and conspicuous lateral veins, but the latter dif-
fers by having 4 – 7 leaves, cordate leaf base, nearly palmately 
lobed leaf margin, 5 – 7 pairs of lateral veins, denticulate supra 
bracts, 1 – 3 cymes, yellowish corolla, and 2 staminodes. Th e 
characteristic features and diff erences among these related 
taxa are summarized in Table 1.   

 Palynology 
 A pollen sample of  P. jianghuaensis  was examined under 
SEM. Pollen grains were found to be single, mostly subo-
blate or subspheroidal (Fig. 2A), tricolpate, and 3-lobed 
circular in polar view (Fig. 2B). Its size is 13.5    �    14.7  μ m 
(P    �    E). Th e germinal furrow is slightly sunken, with irregu-
lar granules (Fig. 2C). Polar surface ornamentation is fi nely 
rugulose, with few perforations (Fig. 2D).   

 Seed micro-morphology 
 Seeds of  P. jianghuaensis  are numerous and so minute that 
they can hardly be separated under magnifying glass. In gen-
eral, seeds of this species are ellipsoid or subellipsoid in shape, 
yellow – brown in color, and 0.32 – 0.38    �    0.18 – 0.22 mm in 
size (Fig. 2E). Th e seed coat surface is rough with irregular 
granular ornamentation. Th e granular epidermal cells are ca 
10 – 14  μ m long, with apex foveate (Fig. 2F).             
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shady surface of rocks near the entrance of limestone caves 
on the northern hills, at altitudes between 380 – 420 m a.s.l. 
Th e main companion species are the ferns  Selaginella unci-
nata  (Desv.) Spring (Selaginellaceae),  Pieris cretica  var.  ner-
vosa  (Th unb.) Ching et S. H. Wu (Pteridaceae),  Adiantum 
capillus-veneris  (L.) Hook. (Adiantaceae),  Cheilanthes mexi-
cana  (Fe ' e) N. Punetha  &  Kholia (Sinopteridaceae) and the 
seed plants  Tirpitzia sinensis  (Hemsl.) Hallier (Linaceae), 
 Pilea cavaleriei  L é vl. (Urticaceae),  Elatostema involucra-
tum  Franch. et Savat. (Urticaceae),  Begonia grandis  Dry. 
(Begoniaceae), and  Fallopia multifl ora  (Th unb.) Haraldson 
(Polygonaceae).   

 Conservation status 
 At present, a total of four sites are known. Each population 
of  P. jianghuaensis  is comprised of 200 – 300 mature individu-
als. Th e total population of this new species is small; it is 
estimated that mature individuals of the new species are no 
more than 1200. Th erefore, we propose that  P. jianghuaen-
sis  should be considered as  ‘ Endangered ’  (EN) according to 
the IUCN red list categories and criteria (IUCN 2012) and 
China species red list (Wang and Xie 2004). Additional eco-
logical and biological studies should be undertaken to ensure 
eff ective conservation measures.   

 Similar species 
  Primulina jianghuaensis  resembles  P. lingchuanensis  
(    �     Chiritopsis lingchuanensis ) in its entire bract margins, 
white corolla, style with hairs and preference for limestone 
caves, but the latter can be distinguished by its narrowly 
ovate, ovate or subelliptic leaf blade, attenuate to petiole or 
broadly cuneate leaf base, repand leaf margin, inconspicuous 
lateral veins, and 3 staminodes.  Primulina jianghuaensis  is 

  Table 1. Morphological comparison of  Primulina jianghuaensis  sp. nov.,  P. lingchuanensis  and  P. danxiaensis.   

Characters  P. jianghuaensis  P. lingchuanensis  P. danxiaensis 

Number of leaves 12 – 25 ( – 30) 10 – 20 4 – 7
Leaf blade Ovate or broad-ovate Narrowly ovate, ovate or 

subelliptic
Ovate to broad-ovate or nearly 

orbicular
Leaf apex Obtuse or subacute Obtuse or rounded Rounded to obtuse
Leaf base Subcordate, truncate or 

slightly decurrent
Attenuate to petiole or broadly 

cuneate
Cordate, sometimes curled such 

that two sides overlap
Leaf margin Undulate Repand, with some repand 

obtuse teeth
Nearly palmately lobed, lobes in 

4 – 8 pairs, each broadly ovate
Lateral veins Conspicuous, 3 – 5 pairs, 

white on adaxial side
Inconspicuous, 2 – 3 pairs Conspicuous, 5 – 7 pairs

Petioles Flat Flat Terete
Cymes 5 – 20 3 – 10 1 – 3
Number of fl owers 3 – 9-fl owered or more 2 – 12-fl owered 2 – 5-fl owered
Bracts Narrowly ovate, margin 

entire
Lanceolate, margin entire Oblanceolate to lanceolate, 

supra denticulate
Sepals Ovate to lanceolate Lanceolate-linear Lanceolate to linear
Corolla colour White White Yellowish
Filaments Sparsely puberulent Pubescent Glabrous
Staminodes 2 – 3 3 2
Style Puberulent Densely pubescent Glabrous, sparsely puberulent 

at base
Flowering time Jun – Aug Jun – Sep May – Jun
Fruiting time Jul – Sep Jul – Oct Jun – July
Habitat Moist, shady surface of 

rocks near the entrance 
of a limestone cave

Rocky crevices at the entrance 
of a limestone cave

Shaded cliffs or rocks in red 
sandstone hills
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