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Salvia petrophila G. X. Hu, E. D. Liu & Yan Liu, a new species from the Chinese provinces of north Guangxi and south 
Guizhou, is described and illustrated. The new species is similar to S. miltiorrhiza, but can easily be distinguished by its 
shorter, unbranched stem, subsucculent simple leaf, longer pedicel and corolla tube, oblong-entire middle lobe of lower 
corolla lip and larger oblate pollen. It is included in S. sect. Drymosphace on the basis of its falcate-compressed upper 
corolla lip and connivent posterior connectives. Trichome and pollen micromorphology of the new species and similar 
species are described and compared. Additionally, assessment of the conservation status, current geographical distribution 
and notes on ecology of the new species are given.

Salvia L. (tribe Mentheae, subfamily Nepetoideae) is by 
far the largest genus of Lamiaceae with an estimated 1000 
species. It has radiated extensively in Central and South 
America (500 spp.), western Asia (200 spp.), and eastern 
Asia (100 spp.) (Alziar 1988–1993). All members share  
a distinctive morphological character: their flowers bear 
two fertile stamens with the anther thecae separated by 
elongated connectives. The special structure has been dem-
onstrated to be associated with an unusual pollination  
syndrome via a lever-like mechanism (Claßen-Bockhoff 
et al. 2003).

The first infrageneric classification for Salvia was  
proposed by Bentham (1832–1836), in which fourteen 
sections were included. A comprehensive taxonomy for 
the genus (Bentham 1876), including four subgenera  
and twelve sections, was later established based on his pre-
vious treatments (Bentham 1832–1836, 1848). Although 
subsequent modifications of Bentham's ultimate subge-
neric arrangement (Bentham 1876) have been attempted 
(Briquet 1897, Stibal 1934, Hruby 1962, El-Gazzar  
and Watson 1968), none of them have been easily employ-
able, or resulted in a clearly defined subgeneric treatment 
(Hedge 1974). To avoid troublesome issue resulting  
from Bentham's subgeneric groupings, many modern 
researchers have adopted ‘species-groups’ or small (often 
monotypic) sections instead of subgenera (Epling 1939, 
Hedge 1974, 1982). Although Salvia had been assumed  
to be monophyletic for a long time because the unique 
elongation of the connective, current studies have  
demonstrated the genus to be polyphyletic. Salvia includes 

three distinct lineages, with intercalation of five other  
genera (Rosmarinus L., Perovskia Karel., Meriandra  
Benth., Dorystaechas Boiss. & Heldreich ex Benth. and 
Zhumeria Rech. f. & Wendelbo) (Walker et al. 2004, 
Walker and Sytsma 2007, Takano and Okada 2011,  
Li et al. 2013).

About one hundred species of Salvia are distributed in 
eastern Asia, and eighty-one species are native to China  
(Li and Hedge 1994). Based on the character of the two 
posterior anther thecae (expressed or connivent), Sun and 
Wu (1977) divided these species into three subgenera: 
subg. Salvia L., subg. Sclarea (Moench) Briq. and subg. 
Allagospadonopsis Briq. However, the result from molecular 
phylogenetics (Li et al. 2013) does not support Sun  
and Wu's treatment: there is no clear boundary between 
subg. Sclarea and subg. Allogospadonopsis, and species of  
the two subgenera together form a well-supported clade; 
Salvia trijuga Diels and S. glutinosa L. of subg. Sclarea  
are intercalated into subg. Salvia.

In May 2009, the exploration of Mulun National Nature 
Reserve (Guangxi, China) resulted in the discovery of an 
unknown species of Salvia. Another population was later 
found in Maolan National Nature Reserve (Guizhou, China) 
in June 2012. After careful comparisons with descriptions  
of other species of Salvia in relevant literature (Stibal 1934, 
Sun and Wu 1977, Li and Hedge 1994), as well as with  
herbarium specimens in KUN, PE, IBK, SZ, IBSC and 
CDBI, it could not be matched with any previously known 
species. Therefore, in this paper we describe and illustrate the 
new species.
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Figure 1. Salvia petrophila sp. nov. (A) habit, (B) calyx, (C) corolla, (D) pistil, (E) seed. Based on Xu 09434.

Material and methods

Measurements of stems, leaves, flowers and fruits were taken 
from dried herbarium specimens. The comparative research 
was conducted in KUN, PE, IBK, SZ, IBSC and CDBI.

Trichome and pollen micro-morphology of the new spe-
cies and S. miltiorrhiza Bunge were observed using scanning 

electron microscope (SEM). For SEM, pieces of leaves were 
fixed in 2.5% glutaraldehyde in 0.2 M phosphate buffer 
(pH  7.2), dehydrated with alcohol, critical-point dried, 
mounted on stubs and coated with gold (Xiang et al. 2010, 
Hu et al. 2012). Pollen grains were transferred directly onto 
stubs with double-sided adhesive tape, then coated with 
gold. Both trichomes and pollen were examined with a 
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Figure 2. Salvia petrophila sp. nov. (A) habit, (B) inflorescence, (C) leaf and root, (D) flower, (E) calyx in fruiting time.

Hitachi S-4800 SEM at 10 kV. Polar length, equatorial 
diameter, colpus length, colpus width, apocolpium diameter 
and mesocolpium diameter were also measured under SEM, 
and results derived from the average of twenty pollen grains. 
Pollen terminology mainly follows Punt et al. (2007).

Salvia petrophila G. X. Hu, E. D. Liu & Yan Liu sp. 
nov. (Fig. 1–2)

Species Salviae miltiorrhizae affinis, a qua planta 10–40 cm 
alta, non ramosa, foliis basalibus, omnino simplicibus,  
corollarum tubis longioribus, lobis mediis labii inferioris  
oblongis, integris, polline majore et oblato differt.

Type: China. Guangxi: Huanjiang County, Mulun National 
Nature Reserve, 350 m a.s.l., 25°08′47″N, 107°55′51″E,  
on moist steep cliff, 3 May 2009, Xu 09434 (holotype:  
IBK, isotypes: IBK, KUN).

Etymology
The specific epithet petrophila indicates that the species  
usually occurs on steep limestone cliffs.

Description
Perennial herb with robust taproot. Stems erect, 10–40 cm 
tall, densely villous. Leaves all basal (cauline leaves absent); 
petiole 3–10 cm long; leaf blade subsucculent, oblong to 
elliptic, 3–11  2–4 cm, adaxially green, glabrous, abaxially 
purplish, glabrous or puberulent on veins; lateral veins in 
4–6 pairs, prominent abaxially; base oblique to cuneate; 
margin undulate or obscurely crenate; apex rounded to 
obtuse. Inflorescences with dense glandular hairs; verticil-
lasters 2–6-flowered, racemose; bracts lanceolate to ovate, 
minutely puberulent, 0.5–1.0  0.1–0.2 cm; bracteoles  
similar to bracts in shape but smaller. Pedicel 1.0–1.3 cm 
long, covered with glandular hairs. Calyx campanulate,  
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distal end of the connective connivent; anthers bithecous; 
anterior thecae elongate, yellowish, ca 0.3 cm long, fertile; 
posterior thecae aborted, reflexed outwards, separate;  
staminodes 2, ca 0.1 cm long. Style long and slender, ca 1 cm 
exserted beyond the upper corolla lip, with apex 2-cleft, 
unequal. Nutlets ovoid, blackish, glabrous, 0.2  0.2 cm. 
Flowering in April–May, fruiting in May–June.

Distribution, habitat and conservation status
Salvia petrophila is currently known from Huanjiang  
County, Guangxi and Libo County in Guizhou, China  
(Fig. 3). The species grows on moist steep cliffs beneath  

0.7–0.9 cm long, 13-veined, 2-lipped to ca 1/4 of its length, 
with dense glandular hairs on veins, sparsely puberulent 
inside; upper lip 3-veined, entire or emarginate, semicircu-
lar, narrowly winged along the two lateral veins; lower  
lip slightly longer than upper lip, 2-toothed. Corolla pink, 
2.8–3.3 cm long, glandular pubescent; tube twice as long as 
calyx, pilose annulate inside; upper lip 1.2–1.5 cm long, 
falcate-compressed and emarginate; lower lip 3-lobed,  
0.6–0.8 cm long, with middle lobe oblong, entire, 0.4   
0.2 cm, and lateral lobes rounded, 0.2  0.1 cm. Fertile  
stamens 2; filament ca 0.6 cm long; connective 1.5–1.8 cm 
long, arcuate, its upper arm twice as long as the lower, the 

Figure 3. Known geographic distribution of Salvia petrophila sp. nov.

Table 1. Comparison of morphological characters differentiating Salvia petrophila sp. nov. and S. miltiorrhiza. P  polar length, E  equatorial 
diameter.

Characters S. petrophila S. miltiorrhiza

Stem unbranched multi-branched
Stem length (cm) 10–40 40–80
Leaf unifoliate, basal odd-pinnate, mostly cauline
Leaf lamina subsucculent, glabrous adaxially thickly papery, pilose adaxially
Verticillasters 2–6-flowered 6 to many-flowered
Pedicel length (cm) 1.0–1.3 0.3–0.4
Corolla tube length (cm) 1.6–1.8 0.8–1.2
Middle lobe of lower corolla lip oblong, entire obcordate, lacerate
Posterior thecae reflexed outwards, separate reflexed inwards, connivent
Shape of pollen oblate prolate
Pollen size (P  E) (mm) 34.2  53.8 38.9  27.2
Colpus width (mm) 4.1 0.6
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Trichome morphology
Trichomes on leaves, stems and calyces of the new species 
and S. miltiorrhiza were examined. Adaxial leaf surfaces of  
S. petrophila are glabrous, but those of S. miltiorrhiza are 
covered with hairs (Fig. 4A, H). Two types of trichomes 
(eglandular and glandular) were observed. All eglandular 
trichomes are uniseriate, consisting of one to five cells  
(Fig. 4B, C, I). Two subtypes of glandular trichomes  
(capitate and peltate) were observed. Multi-cellular-stalked 
capitate trichomes are restricted to inflorescence axes and 
calyces (Fig. 4D), while subsessile trichomes are widely dis-
tributed on leaves, stems and calyces (Fig. 4J). Peltate 
trichomes are only found on the abaxial leaf surfaces of  
S. petrophila (Fig. 4B).

Pollen morphology
Pollen grains of the two species are hexacolpate (Fig. 4E, F, 
K), consistent with the members of subfamily Nepetoideae 
(Cantino and Sanders 1986), and share a bi-reticulate sexine 
ornamentation (Fig. 4G, L). In S. petrophila: polar length 
(P)  34.2 mm, equatorial diameter (E)  53.8 mm, colpus 
length (CL)  27.3 mm, colpus width (CW)  4.1 mm, apo-
colpium diameter (AD)  4.1 mm, mesocolpium diameter 
(MD)  11.3 mm, and pollen shape is oblate (P/E  0.64). 
In S. miltiorrhiza: P  38.9 mm, E  27.2 mm, CL  33.9 
mm, CW  0.6 mm, AD  3.2 mm, MD  7.3mm, and  
pollen shape is prolate (P/E  1.43).

Acknowledgements – The authors are grateful to Professor Hua Peng 
and Xi-Wen Li for his assistance with the Latin diagnosis, Professor 
Yun-Fei Deng, Dr Chun-Lei Xiang for their helping comments and 

evergreen forest, along with Miliusa chunii W. T. Wang,  
Sterculia lanceolata Cav., Begonia cavaleriei H. Lév.,  
Mitreola spathulifolia D. Fang & L. S. Zhou, Pteris deltodon 
Baker and Chirita liboensis W. T. Wang & D. Y. Chen, at 
elevations between 350 and 1000 m a.s.l. Only two popula-
tions have been found. Each population comprises about 
two hundred mature individuals in an area of 20 km2.  
Salvia petrophila should be classified as ‘Endangered’ (EN) 
according to IUCN guidelines (IUCN 2011).

Similar species
Salvia petrophila is most similar to S. miltiorrhiza Bunge. 
However, it differs by the shorter unbranched stem, subsuc-
culent simple leaf, longer pedicel and corolla tube, oblong-
entire middle lobe of lower corolla lip, outward-reflexed 
posterior thecae and larger oblate pollen (Table 1). Salvia 
petrophila should be placed in S. sect. Drymosphace Benth. 
on the basis of its falcate-compressed upper corolla lip and 
connivent posterior connective (Bentham 1876, Sun and 
Wu 1977). In this paper, no formal subgeneric assignment 
for the new species is propsed because of the confusion 
among the three subgenera circumscribed by Sun and  
Wu (1977).

Additional specimens examined (paratypes)
China. Guangxi: Huanjiang County, Mulun National 
Nature Reserve, on moist, steep limestone cliff, 22 Apr 2012, 
Jiang 11534 (KUN). Guizhou: Libo County, Maolan 
National Nature Reserve, in crevices of limestone, 960 m 
a.s.l, 25°17′26″N, 107°56′23″E, 31 May 2012, Zhang  
et al. 12CS4101(KUN).

Figure 4. SEM micrographs of trichomes and pollen grains. (A) adaxial surface of leaf blade, (B) unicellular and pelate glandular  
trichomes (arrow), (C) three-celled simple trichomes, (D) capitate glandular trichomes with stalk cells on calyx, (E) pollen (polar view),  
(F) pollen (equatorial view), (G) extine ornamentation, (H) trichomes on adaxial surface of leaf blade, (I) multi-cellular simple trichomes, 
(J) subsessile capitate glandular trichomes, (K) prolate pollen (equatorial view), (L) exine ornamentation. (A)–(G) S. petrophila, (H)–(K) 
 S. miltiorrhiza. Scale bars: (A), (H) 1 mm, (I) 0.5 mm, (B)–(F), (J)–(K) 10 mm, (L), (G) 3 mm.
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