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Petrocodon urceolatus F. Wen, H.F. Cen & L.F. Fu, a new species of Gesneriaceae, is described and illustrated from 
Zhangjiajie city, Hunan Province, China. Morphologically it resembles P. scopulorum (Chun) Y.Z. Wang in the corolla, but 
differs in several characters including the shape, length and indumentum of the leaf blade, and the length and indumentum 
of the stamens and staminode. In addition to morphological description, we provide ecological information, geographic 
distribution and conservation status for this species.

Petrocodon Hance, belonging to the family Gesneriaceae, 
is a small genus growing in mountainous karst habitats of 
southern China and northern Vietnam (Hance 1883, Wang 
et al. 1998, Li and Wang 2004, Wei et al. 2010, Wen et al. 
2012, Chen et al. 2014). Based on the latest molecular 
phylogenetic analyses, Petrocodon has been expanded to now 
include a total of about 30 species (Wang et al. 2011, Weber 
et al. 2011, MÖller et al. 2016), and include all species  
previously referred to the genera Calcareoboea C.Y. Wu ex 
H.W. Li, Paralagarosolen Y.G. Wei, Dolicholoma D. Fang & 
W.T. Wang, Tengia Chun, and Lagarosolen W.T. Wang, plus 
three species from Didymocarpus Wall., one species from 
Wentsaiboea D. Fang & D.H. Qin and one species from 
Primulina Hance (Weber et al. 2011, Wen et al. 2012, Chen 
et al. 2014, Hong et al. 2014, Xu et al. 2014, Li and Wang 
2015, Yu et al. 2015, Guo et al. 2016, IPNI 2016).

In July 2014, one of the authors, Long-Fei Fu, collected 
an unknown Petrocodon species without flowers in Tianmen 
Mountain National Forest Park of Zhangjiajie city, Hunan 
Province, China. In order to study it thoroughly, particu-
larly the floral morphology, it was introduced to the green-
house of the Gesneriad Conservation Center of China, 
which is located in the Guangxi Institute of Botany. The 
author, Hua-Fei Cen, also returned to the type locality to 
collect specimens with flowers in August 2015. Despite 
a thorough examination of herbarium specimens (e.g. at 
IBSC, IBK, KUN, PE), floras (Wang et al. 1990, 1998) 
and other relevant literature (He and Cong 1992, Wei 
2007, Wei et al. 2010, Jiang et al. 2011, Weber et al. 2011, 
Wen et al. 2012), we were unable to match this material 
with any known species and therefore we here describe 
and illustrate it as a new species, P. urceolatus, endemic to 

Hunan Province, China. It is morphologically most similar 
to P. scopulorum (Chun) Y.Z. Wang.

Material and methods

An overview of the genus Petrocodon from south and 
southwest China was prepared. We examined all Petrocodon 
specimens in IBSC, IBK, KUN, and PE. The specimens of 
the new species, were deposited in IBK and ANU, and living 
individuals were cultivated at the Gesneriad Conservation 
Center of China. All morphological characters were studied 
under dissecting microscopes, and were described using the 
terminology proposed by Wang et al. (1990, 1998).

Petrocodon urceolatus F. Wen, H.F. Cen & L.F. Fu, 
sp. nov. (Fig. 1–2)

A species similar to P. scopulorum, but differing in the 
following combination of characters: leaf blade almost sym-
metric in shape, narrowly elliptic or lanceolate-elliptic (vs 
often asymmetric, elliptic to ovate, rarely obovate), its margin 
entire or rarely inconspicuously serrate (vs crenate), veins 
sparsely pubescent (vs glabrescent), cyme 1–5-branched (vs 
1-branched), 4–20-flowered or more, (vs 5–10-flowered), 
stamens 2 (vs 5) and staminode 1 (vs absent in P. scopulorum) 
(Table 1).

Type: China, Hunan Province, Zhangjiajie city, Tianmen 
Mountain National Forest Park, 29°2′28″N, 110°28′52″E, 
1200 m a.s.l., on shaded and rocky surface of limestone cliff, 
19 Jul 2015, H. F. Cen and F. Wen 20150719-01 (holotype: 
IBK, isotypes: ANU, IBK).
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Etymology
The specific epithet urceolatus is a Greek-derived adjective 
meaning urn-shaped, referring to the pot-like shape of the 
corolla.

Description
Perennial herb forming acaulescent rosettes. Rhizome 
subterete, 3–5 cm long, 1.0–1.5 cm in diameter. Leaves 
5–10, clustered at apex of rhizome, opposite; petiole terete, 

Figure 1. Petrocodon urceolatus sp. nov. (A) habit, (B) cyme, (C) mature flower, (D) opened corolla showing stamens and staminode, (E) 
corolla opened with stamens and staminode, (F) pistil and calyx. From the holotype, drawn by Qing-Long Mo.
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Table 1. Diagnostic character differences between Petrocodon urceolatus sp. nov. and its morphologically close congener P. scopulorum.

Characters P. urceolatus P. scopulorum

Leaf
shape almost symmetric, narrowly elliptic or lanceolate-elliptic often asymmetric, elliptic to ovate, rarely obovate
margin entire or rarely inconspicuously serrate crenate
indumentum adaxially sparsely strigillose close to midrib, abaxially glabrous adaxially appressed puberulent, abaxially densely 

appressed puberulent
Cyme 1–5-branched, 4–20-flowered or more 1-branched, 5–10-flowered
No. of stamens 2 4 or 5
No. of staminode 1 absent

Figure 2. Petrocodon urceolatus sp. nov. (A) habitat, (B) plant, (C) cyme and young flowers, (D) young flowers, (E) old flower, (F) pistil, (I) 
flower opened to show pistil, stamens and staminode, (J) corolla opened with two stamens and staminode. Photographed by Hua-Fei Cen.
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1–6  0.6–0.8 cm, pubescent; leaf blade chartaceous, cori-
aceous when dried, often almost symmetrical, narrowly 
elliptic or lanceolate-elliptic, 2–10  1–2 cm, cuneate at 
base, acuminate to acute at apex, with entire margins, both 
surfaces green, abaxially glabrous, adaxially sparsely strigil-
lose close to midrib; lateral veins 3–6 on each side of midrib, 
slightly prominent abaxially, slightly sunken adaxially. Cymes 
1–5, with 1–5 branches and 4–20 flowers; peduncle 4.0–6.5 
cm long, ca 0.2 mm in diameter, sparsely pubescent, brown-
ish; bracts 2, linear or lanceolate-linear, ca 2.5  0.5 mm, 
with entire margin and acuminate apex, abaxially strigose, 
adaxially glabrous; bracteoles 2, linear or linear-lanceolate, 
ca 0.5  0.2 mm, with entire margin and acuminate apex; 
pedicel 4–12 mm long, ca 1.5 mm in diameter, sparsely 
pubescent, brownish. Calyx actinomorphic, 5-parted to the 
base; lobes narrowly lanceolate-linear, ca 1 mm long, abaxi-
ally puberulent, brownish, adaxially glabrous. Corolla white, 
zygomorphic, urceolate, swollen, glabrous on both surfaces, 
3–6 mm long, 2–4 mm in diameter at middle; orifice con-
stricted, ca 0.9 mm in diameter; limb 5-lobed; adaxial lip 
2-lobed to near or over a half of the length of lobes, deltoid, 
1.2–2.8 mm long, 0.5–1.7 mm wide at base, acute at apex; 
abaxial lip 3-lobed to base of lobes, deltoid; lateral lobes 1.1–
2.5 mm long, 0.8–1.4 mm at base, acute at apex; median 
lobe 1.5–3.0 mm long, 1.0–1.6 mm at base, acute at apex. 
Stamens 2, glabrous, adnate ca 1 mm above the corolla base; 
filaments ca 2 mm long, slightly curved, scattered glandular-
pubescent; anthers yellowish, elliptic, ca 1.5 mm long, gla-
brous; staminode 1, adnate ca 0.4 mm above corolla base, 
ca 0.4 mm long, capitate at apex. Disk annular, ca 0.5 mm 
high, with repand margin. Pistil 0.5–1.6 cm long, glabrous; 
ovary ovoid, ca 2.0  1.5 mm; style glabrous, ca 1.5 mm 
long; stigma translucent to green, capitate, emarginate at 
apex, 0.5–1.0 mm in diameter. Capsule not seen.

Phenology
Flowering specimens were collected from July to August; the 
fruiting time is unknown.

Vernacular name
Chinese: 壶状石山苣苔 (Hú Zhuàng Shí Shān Jǜ Tái). The 
first two characters mean “urceolate corolla”, the last four 
letters are the Chinese name for Petrocodon.

Distribution and habitat
Petrocodon urceolatus is known only from a single popula-
tion at the type locality in Zhangjiajie city, northwest of 
Hunan Province, China. It grows in rocky crevices on moist 
and shady surfaces of limestone in an area of the subtropi-
cal evergreen and deciduous broad-leaved forest of Tianmen 
Mountain at an altitude of about 1200 m a.s.l. The average 
annual temperature of Zhangjiajie is ca 16.6°C, the maxi-
mum and the minimum temperatures are, respectively, ca 
37.2°C and ca 4.3°C, and the average annual precipitation 
is ca 1400 mm.

Conservation status
The only known population, which numbers about 100 
individuals, is located near a well-used path in a district that 
experiences high levels of tourism and other human activities 

which could potentially jeopardize the existence of the spe-
cies. No additional individuals or populations were found 
during thorough exploration around the type locality over 
two years. Therefore, Petrocodon urceolatus is provisionally 
assessed as ‘Critically Endangered’: CR B1ab (iii)  2ab 
(iii), according to the IUCN red list categories and criteria 
(IUCN 2012).

Similar species and remarks
The newly redefined Petrocodon includes a wide range of 
diversity in morphology, e.g. the texture of leaf blades vary-
ing from rigid and coriaceous to thin and chartaceous, the 
indumentum of leaf blades varying from smooth and gla-
brous to coarse, villous and lanate, the corolla varying from 
small and campaniform to large and hypocrateriform, and 
from zygomorphous to actinomorphous, the corolla tube 
varying from a contracted tube throat to a straight, tubular 
and swollen tubular, the corolla limb varying from actino-
morphous to distinctly 2-lipped, from adaxial lobes bi-lobed 
and abaxial lobes tri-lobed to adaxial lobes tetra-lobed and 
only one abaxial lobe, and the lobes of the corolla limb 
varying from rotund to deltoid and lanceolate. This dem-
onstrates the great diversity of morphology in Petrocodon in 
limestone areas from south and southwest China and north 
Vietnam. As noted above, such diversity could be the result 
of a common ancestor of Petrocodon co-evolving with dif-
ferent pollinators in the very special and diversified Karst 
micro-habitats, such that rapid radiation and differentiation 
occurred within a short period of geological time.

Petrocodon urceolatus appear similar to P. scopulorum, 
especially in its urceolate corolla. The specific epithet of 
the so-called new species Tengia potiflora S.Z. He (He and 
Cong 1992), which was subsequently reduced to a variety 
of T. scopulorum, namely T. scopulorum Chun var. potiflora 
(S.Z. He) W.T. Wang (Wang et al. 1998), and merged with 
T. scopulorum (Li and Wang 2004), hinted that the corolla 
shape looks very similar to a pot. The original Petrocodon 
s.str., a small endemic Chinese genus (having two species 
and one variety) has been enlarged to include three mono-
typic genera (Calcareoboea, Paralagarosolen and Tengia), the 
small genus (Lagarosolen), one species of Wentsaiboea D. 
Fang & D. H. Qin and one species of Primulina Hance 
(Weber et al. 2011, Xu et al. 2012). Still, the only two 
known species of Petrocodon having the urceolate (pot-
like) corolla are P. scopulorum and P. urceolatus. The similar 
corolla shapes of the two species probably reflect the same or 
similar pollinators. Some flower characters, such as corolla 
shape, the number of fertile stamens, and stigma shape, 
were once widely used to delineate different genera of Old 
World Gesneriaceae. Thus, some previously recognized Chi-
nese endemic diagnosed based on their extremely dissimilar 
flower morphologies. However, those taxa having various 
flower morphologies actually belong to the Petrocodon clade 
arranged by phylogenetic relationships as suggested by the 
molecular data (Weber et al. 2011). For example, Wang 
et al. (1990, 1998) believed that Tengia was related to some 
Chinese endemic monotypic genera (previous Thamnocharis 
W.T. Wang, Bournea Oliv. and Conandron Sieb.& Zucc.), 
because they share actinomorphic flowers. However, Burtt 
(1970) believed Tengia was closer to Petrocodon because these 
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previously recognized genera have a similar, white, urceolate 
corolla, and differ only in the number of stamens. Moreover, 
Burtt also deduced that the corolla actinomorphy of Tengia 
should be an evolutionarily secondary condition, derived 
from corolla zygomorphy and tetrandry or diandry. This has 
recently been confirmed by molecular studies (Möller et al. 
1999, 2009, Wang et al. 2010, Weber et al. 2011). Compar-
atively, the different numbers and shapes of the stamens and 
staminodes suggest that they might have retained different 
characters from their ancestors in the evolutionary process.

Like many new taxa of Petrocodon that have been discov-
ered and described in recent years, P. urceolatus was found 
in a limestone area and is narrowly endemic. The distribu-
tion of Petrocodon species is still restricted to mountainous 
karst habitats, but has been expanded from south China 
(Guangdong, Guizhou, Hunan and Guangxi), to southwest 
China (Yunnan and Congqing), east China (Fujian, Jiangxi) 
and central China (Hubei) (Chen et al. 2014, Yu et al. 2015, 
Guo et al. 2016, Qian et al. 2016). This new species is the 
second new taxa of Petrocodon from Hunan province after P. 
hunanensis X.L. Yu & Ming Li (Yu et al. 2015).
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