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Abstract

LParaphlomis jinggangshanensis (Lamiaceae), a new species from Jiangxi Province, China, is described and illustrat-
ed. The new species is morphologically similar to 2 intermedia, but can be easily distinguished from the latter by
its cordate leaf base (vs. cuneate, decurrent), stem and calyx tube with glandular hairs (zs. short pubescent), and
glabrous anthers (zs. ciliate anthers). A phylogenetic analysis, based on ITS regions, suggests that P jinggang-
shanensis represents a separate branch in Paraphlomis and is closely related to Clade II. It is currently known only
from Jinggangshan National Natural Reserve. Because of its limited distribution and small population size, the
species was assessed as Near Threatened (NT) according to the IUCN Red List Categories and Criteria.
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Introduction

Paraphlomis (Prain) Prain, a member of the tribe Paraphlomideae Bendiksby (Lami-
aceae: Lamioideae) (Bendiksby et al. 2011; Li et al. 2016; Zhao et al. 2021), is charac-
terized by its herbaceous habit, actinomorphic calyx with five lobes less than half as long
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as the tube, corolla 2-lipped (1/3) with hairy upper lip but hardly bearded along the
margin, included stamens and an apically truncate ovary (Wu and Li 1977; Bendiksby
et al. 2011; Ko et al. 2014; Chen et al. 2021). Paraphlomis is endemic to eastern and
southeastern Asia, including China, India, Indonesia, Korea, Laos, Myanmar, Thailand,
and Vietnam (Li and Hedge 1994; Ko et al. 2014; Zhang et al. 2020; Chen et al. 2021).

China, with 23 species documented in the Flora of China (Li and Hedge 1994), is the
distribution center of Paraphlomis. Recently, a number of new species and infraspecies of
Paraphlomis were described in China, including P javanica var. pteropoda D. Fang & K.J.
Yan and P javanica var. angustifolia f. albinervia D. Fang & K.J. Yan (Yan and Fang 2009);
P breviflora B.Y. Ding, Y.L. Xu & Z.H. Chen (Ding et al. 2019); P kuankuoshuiensis R.B.
Zhang, D. Tan & C.B. Ma (Zhang et al. 2020); P jiangyongensis X.L. Yu & A. Liu and
P coronata (Vaniot) Y.P. Chen & C.L. Xiang (Chen et al. 2021); 2 nanaY.P. Chen, C. Xiong
& C.L. Xiang (Chen et al. 2022a); P longicalyx Y.P. Chen & C.L. Xiang (Chen et al. 2022b).

During a botanical expedition to Jinggangshan National Nature Reserve, western
Jiangxi Province in June 2013, David Boufford and Wen-Bo Liao discovered an un-
known species of Paraphlomis in Xiangzhou village. Its stem and leaves were densely
covered with glandular trichomes and the base of leaves was clearly cordate. Based on its
morphological characteristics, which differed from other species of Paraphlomis, we sus-
pected that it represented an undescribed species. After carefully comparing it with con-
generic specimens, consulting the literature, observing its morphology over two years
of additional field investigations (in 2020 and 2021), as well as conducting molecular
studies, we confirmed that the species is new to science and formally describe it below.

Materials and methods

Morphological study

The flowering and fruiting plants of the putative new species were examined in the field and
compared with herbarium specimens deposited in A, GH and SYS (herbarium acronyms
as in Thiers 2022). All morphological characteristics were measured using dissecting mi-
croscopes. Morphological characteristics of similar species of Paraphlomis were further ob-
served in digital images of specimens available online at A, GH, KUN, NAS, PE and SYS.
Five main characters (habit, leaf shape, calyx, anthers and trichomes) of the putative new
species and its most similar species, Paraphlomis intermedia, were thoroughly compared.

Phylogenetic analyses

The nuclear DNA Internal Transcribed Spacers (ITS) was used for reconstructing the
phylogeny of the suspected new species and related taxa based on previous study (Chen
et al. 2021; Chen et al. 2022a). Most sequences were downloaded from GenBank,
except for the new species, which was newly sequenced in the present study. Genomic
DNA of the suspected new species was extracted from silica-gel-dried leaves using the
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modified 2 x CTAB procedure of Doyle and Doyle (1987). The I'TS sequences were
amplified with primer pairs ITS4/ITSA, with PCR amplification and sequencing fol-
lowing Chen et al. (2016). A total of 18 accessions, representing 17 species of Para-
phlomis and one species (Phlomoides bracteosa (Royle ex Benth.) Kamelin & Makhm.)
of a related genus were sampled in the phylogenetic study. Phlomoides bracteosa was
selected as an outgroup. The GenBank accession numbers are listed in Table 1. Nucleo-
tide sequences were aligned and cleaned using MAFFT 7 (Katoh and Standley 2013).
The phylogenetic relationships were assessed using the Maximum Likelihood (ML)
method, which was constructed using the program IQ-TREE (Nguyen et al. 2015)
with the best-fitting models (TIM+F+G4) chosen according to Bayesian Information
Criterion (BIC).

Table I. GenBank accession numbers of the sampled species used in this study.

Species Voucher ITS
Paraphlomis albida A. Liu et al. LK0841 (CSFI); Ningyuan, Hunan, China MW602124
Paraphlomis brevifolia L. Wu & W.B. Xu 10965 (IBK); Yangshuo, Guangxi, China MW602142
Paraphlomis coronata C.L. Xiang 358 (KUN); Jiangkou, Guizhou, China MW602123
Paraphlomis formosana Zhong 3676 (E); Taiwan, China JN680356
Paraphlomis gracilis A. Liu LK0931 (CSFI); Changsha, Hunan, China MW602134
Paraphlomis hirsutissima Fang091060 (KUN); Yunnan, China EU827096
Paraphlomis hispida X. Li LX200702 (GXF); Napo, Guangxi, China MW602132
Paraphlomis intermedia X. Zhong et al. ZX16823 (CSH); Suichang, Zhejiang, China ~ MW602135
Paraphlomis javanica var. pteropoda X. Li 2020090501 (GXF); Jingxi, Guangxi, China MW602140
Paraphlomis javanica L.B. Jia et al. JLB0029 (KUN); Maguan, Yunnan, China MW602143
Paraphlomis jiangyongensis A. Liu et al. LK1104 (CSFI); Jiangyong, Hunan, China MW602129
Paraphlomis jinggangshanensis W.Y. Zhao, Z.C. Liu, Z. Zhang, X.]J. Li, ZWY-2060(SYS); ON960152
Jinggangshan, Jiangxi, China

Paraphlomis kwangtungensis Y.P. Chen & Y. Zhao EM1391 (KUN); Huaiji, Guangdong, China MW602126
Paraphlomis lanceolata C.Z. Huang s.n. (KUN); Guidong, Hunan, China MW602145
Paraphlomis lancidentata X. Zhong et al. ZX16824 (CSH); Suichang, Zhejiang, China ~ MW602136
Paraphlomis membranacea Fang091057 (KUN); Yunnan, China EU827094
Paraphlomis paucisetosa X.X. Zhu s.n. (KUN); Malipo, Yunnan, China MW602125
Paraphlomis paucisetosa X. Li LX200704 (GXF); Napo, Guangxi, China MW602133
Paraphlomis seticalyx A. Liu et al. LK1088 (CSFI); Daoxian, Hunan, China MW602127
Phlomoides bracteosa Anders 11464 (M); Afghanistan, Kunar, Chapadarrah JN680373
Results

Morphological comparison

In morphology, the putative new species was most similar to Paraphlomis intermedia
C.Y. Wu & H.W. Li. A comparison of their morphological features is presented in
Table 2. These two species share such features as rhizomes with dense fibrous roots,
calyx tube obconical, calyx teeth broadly triangular to broadly ovoid triangular and
corolla white. The new species, however, differs from P intermedia by its cordate leaf
base (vs. cuneate, decurrent), stem and calyx tube with glandular trichomes (vs. short
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Table 2. Morphological comparison of Paraphlomis jinggangshanensis and Paraphlomis intermedia.

Characters Paraphlomis jinggangshanensis Paraphlomis intermedia
Habit erect, stem solitary, unbranched erect, stem with branches in upper part
Rhizome transverse, internodes 1.5—4 cm inconspicuous, not transverse
Trichomes on stem puberulent, trichomes retrorse glandular trichomes erect
Leaf base Cordate broadly cuneate, abruptly decurrent
Calyx obconical, sparsely pubescent outside  tubular or obconical, with dense glandular trichomes
outside
Anthers ovoid, ciliate ovoid, glabrous
Nutlets sparsely pubescent glabrous

pubescence), anthers glabrous (vs. ciliate). Furthermore, the rhizome of P intermedia
has internodes about 1.5—4 cm long (observed in the type specimen), while the rhizome
of the putative new species is rather shorter.

Phylogenetic placement of the putative new species

The aligned sequences of ITS were 627 bp in length. The resulting phylogenetic tree
of Paraphlomis in this study was similar to that in a previous study (Chen et al. 2021).
Our putative new species formed a separate branch (Fig. 1: ML = 62) that was sister to
the previously suggested clades II, and IV by Chen et al. (2021). Fruit morphology is
the main factor to distinguish subordinate grades of Paraphlomis. Specifically, species of
Clade IT have glabrous nutlets included in the fruiting calyces, species of Clade I1I have
hairy nutlets, and species of Clade IV share glabrous nutlets that are obviously inflated
and exserted from the calyx (Chen et al. 2021). The putative new species was closest
to Clade II since its glabrous nutlets were included within the fruiting calyx. However,
the putative new species was easily distinguishable from other species in Clade II by
being densely covered with glandular trichomes and by the cordate leaf base.

Taxonomic treatment

Paraphlomis jinggangshanensis Boufford, W.B. Liao & W.Y. Zhao, sp. nov.
urn:lsid:ipni.org:names:77302738-1

Fig. 2

H P L ABRES 75

Type. CHiNA. Jiangxi Province, Jinggangshan City, Jinggangshan National Natural Re-
serve, roadsides, 26°38'N, 114°15'E, 740 m alt., 10 September 2021, Wan-Yi Zhao,
Zhong-Cheng Lin,Zhong Zhang, XU-Jie Li, ZWY-2060 (holotype: SYS!; isotypes: Al, SYS!)

Diagnosis. Paraphlomis jinggangshanensis is morphologically similar to P inter-
media, but differs by its pubescence of glandular trichomes, cordate leaf base, many-
branched stems and glabrous anthers.

Description. Herbs, perennial, 0.4-1.0 m tall. Rhizomes short (not transverse),
taproot obscure; roots fibrous. Stems erect, simple or much branched above middle,
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Figure . Phylogenetic relationships among 17 species of Paraphlomis and Phlomoides bracteosa based on
ITS sequences. Numbers above branches indicate Maximum Likelihood bootstraps (ML). The new spe-
cies described in this study is shown in bold.

4-angled, grooved, densely covered with short glandular trichomes. Leaves opposite;
petiole to 9 cm long, with dense short glandular trichomes, green or purplish green; lam-
ina ovate to ovate-oblong, papery, 4-10.2 x 2.5-6.5 cm, base cordate, margin crenate,
apex acuminate; abaxially light green, covered with glandular trichomes (more densely
so on veins), with glandular spots; adaxially green, densely covered with glandular tri-
chomes, with glandular spots; lateral veins 4 or 5 pairs. Verticillasters 10—12 flowered,
globose, 2.5-3.0 cm in diam; bracteoles few, ovate-triangular, apex obtuse, ca. 1 mm
long, with short glandular trichomes, deciduous; pedicels 1.0-1.5 mm long, or obsolete.
Calyx green, tubular-obconical, slight curving, ca. 7 mm long, with dense glandular
trichomes outside, glabrous except for glandular trichomes on teeth inside, conspicu-
ously 5-veined; teeth 5, subequal, triangular, ca. 1 mm long, apex acute. Corolla white,
1.2-1.6 cm long, with dense glandular trichomes outside, pilose annulate in throat
inside; tube 8-10 mm long, straight, slightly dilated toward throat, obvious longer than
calyx tube; corolla 2-lipped, upper lip oblong, margin entire, ca. 4 mm long, ca. 2.5
mm wide; lower lip 3-lobed, 4-5 mm long, dotted with red spots inside, middle lobe
ovate to suborbicular, apex obtuse or retuse, lateral lobes obliquely oblong, apex obtuse.
Stamens 4, inserted above middle of corolla tube, straight, included, filaments flat,
sparsely puberulent-villous; anther cells 2, divergent, ovoid, glabrous. Style filiform,
included, glabrous, apex subequally 2-lobed. Ovary 4-loculed, glabrous. Nutlets 4, tri-
quetrous-obovoid, brown at maturity, ca. 2.2 mm long, apex rounded, glabrous. (Fig. 2)

Distribution and habitat. Based on our field observations, Paraphlomisjinggangshanensis
islocated only in Xiangzhou, in the Jinggangshan National Natural Reserve, Jiangxi Province.
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Figure 2. Paraphlomis jinggangshanensis A habit, growing on gravelly hillside B plant, stems much

branched C flowering branch D leaves with long petiole, base cordate E both surfaces of leaf blade with
dense glandular trichomes F stem, petiole, and calyx tube with dense glandular trichomes G front view
of corolla, lower lip dotted with purplish red spots, throat villous annulate H inner view of corolla, fila-
ments borne in middle of corolla tube; red arrow indicates glabrous style; anthers glabrous I lateral view
of flower ] inflorescence K fresh nudlets (glabrous) and inner view of calyx tube (A=D by Zhong Zhang
E-K by Wan-Yi Zhao).
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This area has been considered to be in the subtropical monsoon climate region. Paraphlomis
Jinggangshanensis often occurs in evergreen broadleaved forests along roads above valleys.

Conservation status. This species is currently known to occur only in the Jin-
ggangshan National Natural Reserve in three populations numbering more than two
thousand individuals. A road divides the distribution range of 2 jinggangshanensis. Hu-
man activity (such as roadside weed removal) and exotic species have a negative effect
on population regeneration. Paraphlomis jinggangshanensis is here suggested to be Near
Threatened (NT) according to [IUCN categories guidelines 10.1 (IUCN Standards and
Petitions Subcommittee 2022).

Phenology. Flowering was observed from May to October, and fruiting from July
to November.

Etymology. The specific epithet “jinggangshanensis” is derived from the type lo-
cality, Jinggangshan National Natural Reserve, Jiangxi Province, China.

Additional specimens examined (paratypes). CHINA. Jiangxi: Jinggangshan City,
Jinggangshan National Natural Nature Reserve; NE of the town of Ciping; vicinity of
Xiangzhou, roadside, above valley, 26°37'49"N, 114°15'49"E, 545-575 m, 6 June
2013, David E. Boufford, Wen-Bo Liao, Bao-Huan Wu, Hui-Min Xu & Tian-Tian Yuan
43074 (A); Jinggangshan National Natural Reserve, roadsides, 26°38'N, 114°15'E,
740 m alt., 18 June 2021, Zhong Zhang Luofu-01 (A, SYS); ibid., 15 July 2021, Zhong
Zhang Luofu-06 (A, SYS).
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