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ABSTRACT: Persicaria subterranea Bo Li, a new species from Xizang in southwestern China, is described and illustrated in this 
study. Gross morphology and pollen micromorphology corroborate its placement within Persicaria sect. Cephalophilon. Unique to 
this section, P. subterranea is the only species known to exhibit subterranean cleistogamous flowers, making it distinct within the 
sect. Cephalophilon. Morphologically, it shows the closest resemblance to P. glacialis (Meisn.) H. Hara and its variety, P. glacialis 
var. przewalskii (A.K. Skvortsov & Borodina) M.J. Kong & S.P. Hong. However, it could be readily distinguished from these 
related taxa by leaf shapes and indumentum, inflorescence structure, number of stamens, and achene morphology. In addition, we 
provide diagnostic characteristics, a detailed morphological description, line drawing, and information on the distribution and habitat 
for this new species, as along with comparable photographs of the three related taxa. 
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INTRODUCTION 

 
The genus Persicaria Mill. was historically classified 

as a section within Polygonum L., as supported by 
numerous taxonomists over the years (Meisner, 1856; 
Bentham and Hooker, 1880; Dammer, 1893; Steward, 
1930; Tutin et al., 1991; Li, 1998; Li et al., 2003). 
Nevertheless, a growing body of evidence from 
morphological (Ronse Decraene and Akeroyd, 1988; 
Ronse Decraene et al., 2000; Keskin and Severolu, 2020), 
palynological (Hedberg, 1946), anatomical (Haraldson, 
1978), and molecular phylogenetic studies (Kim and 
Donoghue, 2008a; Galasso et al., 2009; Sanchez et al., 
2009; Burke et al., 2010; Sanchez et al., 2011; Schuster 
et al., 2015; Cao et al., 2022) has consistently reinforced 
the separation of Persicaria from Polygonum as an 
independent genus. According to the most updated 
classification of the subfamily Polygonoideae, Persicaria 
is sister to a clade comprising Koenigia L. and Bistorta 
(L.) Scop. and they together form the tribe Persicarieae 
(Schuster et al., 2015). 

Generally, Persicaria could be easily distinguished 
from other genera of the subfamily by a combination of 
morphological, palynological, and anatomical 
characteristics, such as many-flowered, spike-like or 
capitate inflorescences; 4–5-parted tepals with trifid 
venation; 4–8 stamens; pollen grains spheroidal (globose) 
and rough reticulate (Haraldson, 1978; Ronse Decraene 
and Akeroyd, 1988; Brandbyge, 1993; Ronse Decraene et 
al., 2000). As currently defined, Persicaria contains 
approximately 100 annual or perennial herbs which were 
provisionally divided into six sections, viz., sect. 

Persicaria, sect. Amphibia Tzvelev, sect. Cephalophilon 
(Meisn.) H. Gross, sect. Echinocaulon (Meisn.) H. Gross, 
sect. Tovara (Adans.) H. Gross, and sect. Truelloides 
Tzvelev (Galasso et al., 2009). Among these sections, 
sect. Cephalophilon has been consistently supported as a 
sister of the rest in various phylogenetic analyses (Kim 
and Donoghue, 2008a, b; Schuster et al., 2015; Cao et al., 
2022; Zhang et al., 2022). Approximately 20 species 
within this section have been recognized, predominantly 
found in East Asia (Haraldson, 1978; Li et al. 2003; 
Freeman, 2005). Morphologically, species in sect. 
Cephalophilon are distinguishable from their congeneric 
counterparts by having broadly elliptic to ovate leaves 
with lobes at the base and winged petioles, stem without 
prickles, and capitate inflorescences (Haraldson, 1978; 
Hou, 2006; Kim and Donoghue, 2008a; Freeman, 2005).  

During a field survey in the Xizang Autonomous 
Region of southwest China in 2016, we discovered 
several populations of an unnamed Persicaria species in 
Lalu Wetland National Nature Reserve of Lhasa City, 
which at first glance resembled P. glacialis (Meisn.) H. 
Hara of the sect. Cephalophilon in gross morphology. 
Closer examination, however, revealed an exceptional 
feature: the plant exhibited both aerial chasmogamous 
flowers arranged in sessile capitate inflorescences and 
subterranean cleistogamous flowers borne on short-
peduncled, head-like inflorescences along the lower stem. 
This subterranean cleistogamous flowering is a rare mode 
of reproduction within the Polygonaceae, previously 
reported in only a few species of the family (Suyama and 
Ueda, 2013). Furthermore, this unnamed plant also 
differs from P. glacialis in leaf shape and indumentum, 
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inflorescence structure, number of stamens, shape and 
sculpture of achenes. After thorough morphological 
comparisons, consultation of literature as well as 
herbarium specimens, we have ascertained that this 
unnamed plant represents a new, hitherto undescribed 
species of Persicaria, namely P. subterranea Bo Li, 
which is formally reported here. 

 

MATERIAL AND METHODS 
 
Field surveys were carried out in Xizang Autonomous 

Region from 2016 to 2023. Herbarium specimens of 
Persicaria deposited at CDBI, HITBC, IBSC, KUN, 
HNWP, NAS, PE, QFNU, SZ, WUK, and XZ (acronyms 
according to Thiers 2020+) were examined from 2017 to 
2023. Morphological observations and descriptions of the 
putative new species were based on living plants growing 
in Lalu Wetland National Nature Reserve of Lhasa City 
and herbarium specimens collected from Nyingchi City. 
Morphological variation was measured using a ruler and 
a micrometer. High-resolution images of the type 
materials of P. glacialis and other species of the sect. 
Cephalophilon were also examined in JSTOR Plant 
Science (http://plants.jstor.org).  

For scanning electron microscopy (SEM) 
observations, mature achenes and well-developed 
unopened flowers were removed from dry specimens. All 
samples were first cleaned in 95% alcohol with 
ultrasound. Achene samples were directly mounted onto 
cupreous stubs and then coated using JFC-1100E sputter 
coater (JEOL Led., Japan). Pollen grain samples in 
unopened flowers were treated according to the standard 
acetolysis method (Erdtman, 1960) and then coated. 
Observations and micrographs were conducted under 
JSM-6360LV SEM (JEOL Led., Japan) at a voltage of 7 
KV. The terminology for achenes and pollen grains 
follows Kong and Hong (2018) and Kong et al. (2021), 
respectively. Voucher specimens were deposited at the 
herbarium of the Xishuangbanna Tropical Botanical 
Garden (HITBC), Chinese Academy of Sciences.  
 

RESULTS AND DISCUSSION 
 

Morphological comparisons 
In Persicaria, though the presence of capitate 

inflorescences is observed both in sect. Cephalophilon 
and in a few taxa within sect. Echinocaulon (Meisn.) H. 
Gross, this trait likely represents a case of convergent 
evolution between the two groups, as suggested by the 
phylogenetic analysis of Persicaria (Kim and Donoghue, 
2008a). In plants of sect. Cephalophilon and those of sect. 
Echinocaulon having capitate inflorescences, the absence 
of the multicellular stiff trichomes is a key characteristic 
to distinguish the former from the latter. Based on our 
morphological observations, P. subterranea is a member 
of the sect. Cephalophilon. Within the section, P. 

subterranea (Figs. 1, 2) is most similar to P. glacialis var. 
glacialis (Fig. S1) and its variety, P. glacialis var. 
przewalskii (A.K. Skvortsov & Borodina) M.J. Kong & 
S.P. Hong (Fig. S2), in habit and gross morphology, but 
flowers of the latter two taxa bear on a long peduncled 
capitate inflorescence which is opposite to the leaves 
(Figs. S1B, S2B), while those of P. subterranea are 
forming a sessile cluster on aerial inflorescences (Figs. 
1C, E) or having a short peduncle on subterranean 
inflorescences (Fig. 1H). Besides, P. subterranea differs 
from P. glacialis and its variety in leaf shapes, 
indumentum, number of stamens, and achene 
morphology as below. 

 
Pollen micromorphology 

Pollen micromorphology, including size, aperture 
type, and detailed exine ornamentation, has proven to be 
of significant information not only in the generic 
delimitation of Polygonaceae (e.g., Hedberg, 1946; Hong 
and Hedberg, 1990; Ayodele, 2005; Hou, 2006; Paul and 
Chowdhury, 2020) but also in the recognition of sections 
in Persicaria (e.g., Hong and Hedberg, 1990; Wang and 
Feng, 1994; Yasmin et al., 2010; Kong et al., 2021). 
Generally, pollen grains of sect. Cephalophilon are 
spherical, ranging from 23.85–51.16 μm in size, mostly 
tricolpate or partially pantoporate with narrow furrows 
and bearing a reticulum of relatively higher exine ridges 
(Hedberg, 1946; Kong et al., 2021). The combination of 
different pollen characteristics, such as aperture type, 
pollen size, and detailed exine ornamentation, is 
somewhat systematically informative in the serial 
classification of the section (Kong et al., 2021). The 
pollen grains of P. subterranea show a typical 
Cephalophilon-Type characteristic (Figs. 3A, B, C) as 
recognized by Hedberg (1946), further supporting its 
sectional placement within sect. Cephalophilon. 

 
Achene morphology 

Within Polygonaceae, extensive research has 
demonstrated the taxonomic importance of achene 
morphology, not only at the generic level (Haraldson, 
1978; Ronse Decraene et al., 2000; Hou, 2006; Ayodele 
and Zhou, 2010; Kong et al., 2018) but also at the species 
level (Qu et al., 2006; Kantachot and Chantaranothai, 
2011; Shahla et al., 2014; Kong and Hong, 2018). A 
recent comprehensive study of achene morphology 
within P. sect. Cephalophilon revealed that 
characteristics such as size, shape, and surface sculpture 
are key for distinguishing certain taxa in this section 
(Kong and Hong, 2018). Except for four taxa that feature 
glossy, smooth-surfaced achenes, the remaining taxa of 
sect. Cephalophilon exhibit achenes that are dull and 
display various surface sculptures, including tuberculate, 
pitted, or irregularly ridged (Kong and Hong, 2018). 

In our observation, the achenes of P. subterranea are 
broadly ovoid, trigonous, and dark brown to black (Fig.  
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Fig. 1. Morphology of Persicaria subterranea Bo Li, sp. nov. A: Habitat. B: Habit. C: Stems and inflorescences. D: Leaves. E: Axillary 
sessile inflorescences. F: Ocrea. G: Stem base with subterranean inflorescences. H: Subterranean short-peduncled inflorescences. I: 
Persistent perianth and achene.  
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Fig. 2. Line-drawing of Persicaria subterranea Bo Li, sp. nov. A: Flowering branches. B: Leaves. C: Inflorescence. D: Dissected 
flower. E: Achene. F: Stem.  
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Fig. 3. SEM micrographs of pollen grains (A–C) and achenes (D–E) of Persicaria subterranea. A: Polar view. B: Equatorial view. C: 
Reticulate ornamentation. D: Achene included in persistent perianth. E: Whole view of achene. F: Achene surface sculpture. 
 
1I), mirroring the characteristics seen in P. glacialis. 
However, the achene surface of P. subterranea is glossy 
and the ridges are rounded (Figs. 1I, 3E), while those of 
P. glacialis are dull and acute. Following the 
terminologies suggested by Kong and Hong (2018), the 
achene surface sculpture of P. subterranea is smooth, 
belonging to Type I (Figs. 3E, F), whereas P. glacialis var. 
glacialis and P. glacialis var. przewalskii possess a Type 
II-1 surface, characterized by tuberculate along the 
anticlinal wall (Fig. 2D in Kong and Hong, 2018). 
 

TAXONOMIC TREATMENT 
 

Persicaria subterranea Bo Li, sp. nov.  
西藏冰川蓼 Figs. 1 & 2 

Type: CHINA. Xizang Autonomous Region: Lhasa 
City, Lalu Wetland National Nature Reserve, growing in 
wet grassy slopes, 3321 m a.s.l., 29°41′1.37″N, 
91°7′17.81″E, 24 Sep 2016, Bo Li LB0740 (Holotype: 
HITBC, barcode no. HITBC0114171; isotype: CSH, 
barcode CSH0204350). 

Diagnosis: As currently known, Persicaria 
subterranea is the only species having subterranean 
cleistogamous flowers within the sect. Cephalophilon of 
Persicaria. It is morphologically most similar to P. 
glacialis and its variety P. glacialis var. przewalskii but 
could be readily distinguished from the latter two taxa by 
the following characteristics: leaf blade deeply pinnatifid 
with one pair of lateral lobes, sparsely strigose on both 
surfaces, margin shortly ciliate (vs. leaf blade unlobed or 
slightly 2-lobed at base, both surfaces and margin 
glabrous), aerial inflorescences sessile and subterranean 
inflorescences short-peduncled and sparsely strigose (vs. 
peduncle obvious, 0.8–1.7 cm in length, and glandular-
hairy and pubescent in the upper portion), stamens 8 (vs. 

stamens 5), achenes trigonous, glossy, surfaces smooth, 
and ridges rounded (vs. achenes trigonous or biconvex, 
dull, surfaces finely granular or pitted, ridges acute). 

Description: Herbs annual. Stems 10–30 cm tall, 
glabrous, thin, ascending, much branched, rooting at base. 
Leaf blade triangular-ovate, 1.8–2.5 × 1.4–2.1 cm, both 
surface strigose, usually deeply pinnatifid at the base, 
lateral lobes oblong to lanceolate, 3–6 mm long; base 
truncate, apex acuminate, edge entire, ciliate; pinnate 
veins, lateral veins 3–8 pairs, depression adaxially and 
prominent abaxially, tertiary veins unobvious. Petioles 
0.4–1.3 cm, narrowly winged. Ocrea caducous, brownish, 
tubular, membranous, glabrous, apex obilique. 
Inflorescences a sessile cluster, terminal or axillary, ca. 1 
cm in diameter; subterranean inflorescences shorter, with 
an ocrea at each node, peduncles short, 1–2 mm long, 2–
4 flowered. Bracts ovate or broadly ovate, margin 
membranous, middle green to dark red on aerial 
inflorescences or yellow on subterranean inflorescences, 
sparsely glandular. Pedicels much shorter than bracts. 
Perianth white or yellow, campanulate, 3.1–3.9 mm, 5-
parted to 1/3 its length; tepals nearly equivalent. Stamens 
8, included. Styles 3, connate at middle; stigmas capitate. 
Achenes 1.9–2.2 × 1.8–2.1 mm, dark brown to black, 
included in persistent perianth, broadly ovoid, glossy, 
trigonous, ridges rounded, surfaces smooth. 

Phenology: Persicaria subterranea was observed 
flowering from June to August and fruiting from July to 
October. 

Etymology: The specific epithet “subterranea” refers 
to the distinctness of the species in bearing subterranean 
inflorescences. 

Vernacular: 西藏冰川蓼  (Pinyin: xī zàng bīng 
chuān liǎo) 

Habitat and Distribution: Based on our field surveys 
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and specimen records, P. subterranea is currently known 
from Lhasa and Nyingchi cities of the Xizang 
Autonomous Region, western China, growing on wet 
grassy lands at an elevation of 3000–3400 m. 

Additional specimens examined (paratypes): CHINA. 
Xizang Autonomous Region: Nyingchi City, on the way to 
Gongbo'gyamda County, 3170 m a.s.l., 8 August 2001, H.N. Qin, S.Y. 
Dong, Y. Kang, Z.L.Wang & Y.L. Tu 123 (PE, barcode no. 01579184!); 
Zayu County, on valley grassy slopes, ca. 3000 m a.s.l., 14 September 
2012, FLPH Tibet Expedition 12-1180 (PE, barcode no. 01967886!) 
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