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Abstract

Spiradiclis liboensis L. Wu & W. J. Liu, a new species in tribe Ophiorrhizeac of Rubiaceae from
limestone mountain areas of Guizhou, south-western China, is described and illustrated. It is similar
to S. guangdongensis and S. jingxiensis, but differs from the latter two by the following traits: stipule
triangular, inflorescence sessile or with peduncle up to 0.5 mm long, pedicel 0.8-2.2 mm long, corolla
white, salverform, corolla tube 1.6-2.2 cm long, corolla tube of long-styled morph inside with a villous
ring and stigmas positioned at the throat of the corolla tube. The conservation status is assessed as

“Vulnerable” (VU) according to the IUCN Red List Categories and Criteria.
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Introduction

Spiradiclis Blume, a member of the tribe Ophiorrhizeae (Rubiaceae), is a poorly known
and taxonomically complicated genus (Razafimandimbison and Rydin 2019; Tong et
al. 2020; Li et al. 2021). There are approximately 59 species worldwide, of which 52
known species are distributed in southern and south-western China (Deb and Rout
1989; Chen and Taylor 2011; Tong et al. 2020; Wen et al. 2021) and these are one of

Copyright Xiao-Fei Song et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC
BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.


mailto:wuleiibk@163.com
https://doi.org/10.3897/phytokeys.204.84397
https://doi.org/10.3897/phytokeys.204.84397
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://phytokeys.pensoft.net

74 Xiao-Fei Song et al. / PhytoKeys 204: 73-81 (2022)

the most representative herbs in limestone areas in the country (Wang 2002; Chen and
Taylor 2011; Wen et al. 2019; Wu et al. 2019a; Li et al. 2021).

Spiradiclis most closely resembles Ophiorrhiza L. and the two genera are in the
same tribe Ophiorrhizeae, based on morphological characters (Verdcourt 1958; Dar-
win 1976; Lo 1999; Chen and Taylor 2011; Wu et al. 2019b) and molecular evidence
(Bremer and Manen 2000; Bremer 2009; Rydin et al. 2009; Wikstrom et al. 2013).
Even so, the monophyly of the two genera is questioned (Razafimandimbison and
Rydin 2019). However, Spiradiclis is morphologically different from Ophiorrhiza by its
linear-oblong or subglobose capsules with four valves (vs. obcordate and compressed
capsules with two valves) when mature. Since the delimitation and relationship of the
two genera still need further research, we prefer to accept the traditional concept of
Spiradiclis here due to its unique capsule form.

During fieldwork in Libo County, Guizhou Province, Chen Yaping (Kunming
Institute of Botany, Chinese Academy of Sciences) came across a peculiar population
of Spiradiclis in flower on a limestone hill and consulted us for identification. This
population was initially considered to be S. guangdongensis H. S. Lo or S. jingxiensis R.
J. Wang by its creeping habit, small leaves, 1-2-flowered inflorescences and subglobose
capsules. However, after revisiting relevant literature (Lo et al. 1983; Chen and Taylor
2011; Wang et al. 2015; Wen et al. 2015; Wu et al. 2015a, b, 2016, 2019a, b; Pan et
al. 2016, 2019; Wang 2016; Liu et al. 2017; Zhang et al. 2018; Wen et al. 2019; Tong
etal. 2020; Li et al. 2021), as well as specimens, this population could be distinguished
from these two species. Hence, this population is assumed to represent an undescribed
new taxon, which is here described.

Materials and methods

Materials were deposited at the Herbarium of forest plants in the Central South Univer-
sity of Forestry and Technology (CSFI), Guangxi Institute of Botany, Guangxi Zhuang
Autonomous Region and the Chinese Academy of Sciences (IBK), South China Bo-
tanical Garden, Chinese Academy of Sciences (IBSC) (acronyms according to Thiers
2018). Morphological observations and measurements of the new species were based on
living material and specimens. Morphological terms follow Harris and Harris (2001).

Taxonomic treatment

Spiradiclis liboensis L. Wu & W. J. Liu, sp. nov.
urn:lsid:ipni.org:names:77303030-1
Figs 1, 2

Type. Cuina. Guizhou Province: Libo County, Maolan National Nature Reserve,
107°56'E, 22°5'N, alt. 900 m, 9 May 2018 (flower), L. Wu ¢ E L. Chen 6410 (holo-
type: CSFI barcode 069626, isotypes: CSFI, IBK).


http://ipni.org/urn:lsid:ipni.org:names:77303030-1

Reporting a new species of Rubiaceae 75

Figure 1. Spiradiclis liboensis L. Wu & W. J. Liu. A habit B leaf blade, adaxial and abaxial views C short-
styled flower D long-styled flower E infructescence F calyx and disc in face view G stipules. Drawn by
X.Y. Zeng.

Diagnosis. The new species is similar to S. guangdongensis and S. jingxiensis, but
differs from the former by the triangular (vs. linear), ca. 0.8 (vs. 1-3.5) mm long stip-
ule, 1.6-2.2 (vs. 0.8-1) cm long corolla tube and stigma and anthers positioned at (vs.
exserted 5 mm above) the throat of the corolla tube in the long-styled form and short-
styled form, respectively, and from the latter by its green (vs. purple) stem, 0.8-2.2 mm
(vs. 3—5 mm) long pedicels, white (vs. pink) corolla with tube ca. 1.2 mm wide at the
lower part, enlarged at the upper part and ca. 4.8 mm wide at the throat (vs. ca. 2 mm).

Description. Perennial herbs, creeping, rooting at most nodes; stems terete, slen-
der, densely pubescent, internodes 1-5 mm long. Petiole 2-9 mm long, sparsely pubes-
cent; leaf blades papery when dry, adaxially green to dark green, abaxially lightly green,
ovate to orbicular, 0.3-1.4 x 0.3-1.2 cm, base truncate to rounded, apex subacute to
obtuse, adaxially sparsely hispidulous, abaxially pubescent along veins; secondary veins
3—4 on each side; stipules triangular, ca. 0.8 mm long, pubescent, usually deciduous.
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Figure 2. Spiradiclis liboensis L. Wu & W. J. Liu. A habitat (the arrow shows the place of growth) B habit
C leaves showing variation range D inflorescence, side view E=F dissected short-styled flower and long-
styled flower showing floral parts G long-styled flower, frontal view H young capsules I discs in face view.
S. jingxiensis ) habit. (Designed by Lei Wu and Xiao-Fei Song).
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Inflorescence terminal, cymose, with 1-2 flowers; peduncle 0—-0.5 mm long; brac-
teoles linear or narrowly triangular, 1-2.3 mm long, puberulent. Flowers distylous,
5-merous; pedicels pubescent, 0.8-2.2 mm long. Calyx pubescent; hypanthium ob-
conical, 1.3—1.6 mm long; lobes linear, 1.3—1.8 mm long, outside puberulent. Corolla
white, salverform, puberulent outside; tube 1.6-2.2 ¢m long, ca. 1.2 mm wide at the
lower part, enlarged at the upper part, ca. 4.8 mm wide at the throat; lobes subovate,
6-9 x 3-6 mm, puberulent inside; stamens 5; anthers linear-oblong, 1.4-1.6 mm
long; stigma bilobed; ovary 2-celled. Long-styled flowers: corolla tube inside with a vil-
lous ring below throat and densely pubescent from the throat to the base of the corolla
lobes; stamens inserted at the middle of the corolla tube; filaments ca. 0.4 mm long;
stigmas positioned at the throat of the corolla tube; lobes elliptic, ca. 1.7 mm long;
styles 1.5-1.8 cm long, glabrous. Short-styled flowers: corolla tube pubescent inside;
stamens positioned at the throat of the corolla tube; filaments ca. 1.5 mm long; stig-
mas inserted slightly above the middle of the corolla tube; stigma lobes lanceolate, ca.
3 mm long; styles 7-9 mm long, glabrous. Capsules subglobose, ca. 2.5 mm in diam.,
pubescent, untwisted valves when mature.

Distribution and habitat. Spiradiclis liboensis is currently only known from lime-
stone hills in the Maolan National Nature Reserve, Libo County, Guizhou Province,
south-western China. It grows on humid slopes or within crevices under the evergreen
broad-leaved forest, at an altitude of 850-950 m. The forest here is dominated by
trees of Fagaceae (e.g. Cyclobalanopsis glauca (Thunb.) Oerst.), Lauraceae (e.g. Phoebe
calcarea S. K. Lee et E N. Wei and Lindera megaphylla Hemsl.) and Sapindaceae (e.g.
Handeliodendron bodinieri (H. Lév.) Rehder).

Phenology. Flowering from May to June, fruiting from June to October.

Etymology. The specific epithet is derived from the type locality, Libo County,
southern China. The Chinese name is given as “7 887 57 (i bo lud xu cdo).

Additional specimens examined (paratypes). CHINA. Guizhou Province: Libo
County, the type locality, 9 May 2019 (fruit), £ C. Chen & Z. B. Xiong CFL5029
(IBSC!), 14 October 2019, E L. Chen 19101401 (CSFI!, IBSC!).

Provisional conservation status. After a series of investigations into limestone areas
of Guizhou Province, five populations of the new species with approximately 60 indi-
viduals at each site have been observed. All the individuals are distributed in Maolan Na-
tional Nature Reserve and the habitats are mostly in good condition, except for the popu-
lation adjacent to a tourism road. Hence, according to the [IUCN Standards and Petitions
Subcommittee (2019) Guidelines, this species is currently evaluated as “Vulnerable’ [VU].

Discussion. Spiradiclis liboensis is morphologically very similar to S. guangdongensis
and S. jingxiensis. According to the classification of Lo (1999), the three species belong
to the subgenus Sinospiradiclis. However, the new species differs from S. guangdongensis
H. S. Lo mainly by its triangular, shorter stipule, much longer corolla tube and stigma
and anthers positioned at the throat of the corolla tube in the long-styled form and
short-styled form, respectively, and from S. jingxiensis R. . Wang mainly by its green
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Table I. Morphological comparison of Spiradiclis guangdongensis, S. jingxiensis and S. liboensis.

Characters Spiradiclis guangdongensis S. jingxiensis S. liboensis
Petioles length 2-6 mm long 0.5-3 mm long 2-9 mm long
Leaf blades orbicular; base rounded, apex oval to ovate; base broadly cuneate ovate to orbicular, base truncate
obtuse, mucronulate or acute to rounded; apex obtuse to acute to rounded
Stipules linear-subulate, 2-3 mm long simple or 2-lobed, lobes linear, triangular, ca. 0.8 mm long
1.5-3.0 mm long
Inflorescence 1-3-flowered, usually one flower 1-2-flowered 1-2-flowered
Peduncle length Sessile 0-5 mm sessile or 0.5 mm
Pedicel length 3-7.5 mm 3-5 mm 0.8-2.2 mm
Corolla white, slender funnelform pink, salverform white, salverform
Corolla tubes 0.8-1 cm long, 0.8-2 mm wide,  1.3-1.9 cm long, ca. 2 mm wide, 1.6-2.2 cm long, ca. 1.2 mm wide at
with almost the same width from  with almost the same width from  lower part, enlarged at upper part, ca.
base to top base to top 4.8 mm wide at the throat
Corolla lobes lobes 4—7 x ca. 3 mm oval, ca. 5.5-6.5 x 2.5-3.0 mm subovate, 6-9 x 3—6 mm
Position of the exserted 5 mm above the throat of  positioned at the throat of corolla  positioned at the throat of corolla tube
stigma and anthers  corolla tube in long-styled form tube in both forms in both forms
and short-styled form, respectively
Styles in short- 6-10 mm long ca. 4.5 mm long 7-9 mm long
styled form
Flowering March to April May to June May to June

stem, shorter pedicels, white corolla with tube ca. 1.2 mm wide at the lower part,
enlarged at the upper part, ca. 4.8 mm wide at the throat. The detailed morphological
comparisons amongst them are listed in Table 1.

Currently, there are nine other species of Spiradiclis with creeping or decumbent
habits and small leaf blades shorter than 3 cm, viz., S. danxiashanensis R. ]J. Wang,
S. glandulosa L. Wu & Q. R. Liu, S. hainanensis, S. lui Liu Yan & L. Wu, S. karstana
L. Wu, X. Li & Q. R. Liu, S. pauciflora L. Wu & Q.R. Liu, S. ubiflora L. Wu, B. M.
Wang & B. Pan, S. pengshuiensis B. Pan & R. J. Wang and S. umbelliformis H. S. Lo
(Chen and Taylor 2011; Wang et al. 2015; Wu et al. 2015a, b, 2019b; Zhang et al.
2018). To better differentiate these species, a key is provided.

Key to the species of Spiradiclis with stems creeping or decumbent and leaf
blades shorter than 3 cm

1 Calyx lobes ca. 4-6 mm long, oblong-lanceolate............ccccccoeuueee. S. glandulosa
—  Calyx lobes shorter than 3.5 mm, linear, triangular or subulate......................... 2
2 Corollas tubular-funnelform with tubes distinctly enlarged.......

—  Corolla funnelform or salverform, usually with a slender tube.......... .3
3 Leaf blades usually shorter than 1.5 cm; inflorescences 1-3-flowered ................ 4
—  Leaf blades usually longer than 1.5 cm (except S. pauciflora); inflorescence many-

flowered (more than 3 HOWELS) .......coouiiiiiiiiiiceeccie et 7
4 Stigmas and anthers distinctly excluded in long-styled and short-styled forms...5
—  Stigmas and anthers included in long-styled and short-styled forms.................. 6

5  Inflorescence 2—3-flowered; corolla tube 1.1-1.5 cm long.... S. danxiashanensis
—  Inflorescence usually 1-flowered; corolla tube 0.8—1 ¢cm long ....S. guangdongensis
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6 Peduncles longer than 5 mm; long-styled corolla inside without a ring of long

REES ettt et e it e e ere e e reeenreeeaeeans 7
—  Inflorescences sessile or peduncles shorter than 5 mm; long-styled corolla inside
with a ring of long hair .........ccocooiiiiii 8
7 Leaf blade usually cordiform-orbicular, base cordulate to truncate....S. hainanensis
—  Leaf blade ovate, base cuneate or broadly cuneate, decurrent..........cccoeeuevrucunne 9

8  Stem green; pedicels 0.8-2.2 mm long; corolla white; corolla tube ca. 1.2 mm
wide at lower part, enlarged at upper part, and ca. 4.8 mm wide at the throat;
styles 7-9 mm long in short-styled form ..........cccoccoeiivinniiiiinnns S. liboensis

—  Stem purple; pedicels 3-5 mm long; corolla pink; corolla tube ca. 2 mm wide,
cylindrical, with almost the same width from base to top; styles 4.5 mm long in

short-styled fOrm........cccovviviiiiiiiiiicccc e S. jingxiensis
9  Stipules shorter than 2 mm, usually deciduous........cccocccvviirniineinncnenne. 10
—  Stipules 5-10 mm long, Persistent .........cccvveiriiiiiiiiiiniiiniiiiecc e 12
10 Corollas funnelform, tubes 7-9 mm long .........cccoovvvrieiiirinininnen. S. pauciflora
—  Corollas salverform, tubes longer than 9 mm .........cccccceiiiiniiiiiiiinicae, 11
11 Secondary veins 5-12 pairs; corolla tube 15-25 mm long with a ring of long hairs
inside in long-styled form ... S. karstana
—  Secondary veins 46 pairs; corolla tube 9-15 cm long without a ring of long hairs
inside in long-styled form ..........ccccceiiininniiiiiiccceee S. pengshuiensis

12 Stems densely multicellular villosulous; bracts shorter than 1 mm.......cccceeveeee.
................................................................................................ S. umbelliformis
—  Stems glabrous; bracts 5.5-8.5 mm long........ccccccviiniiiiiiiiiiiie S. lui
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