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ABSTRACT

A new species of Selaginella i.e., Selaginella likabalika is described in the present study. The species was collected from
Likabali, under the Lower Siang district and Karsingsa, under the Papumpare district of Arunachal Pradesh. The new
species can be easily confused to be mosses due to their similar appearance and habitat resemblance. The species is
minute, prostrate and generally covers the ground like a carpet. The morphology of the new species is close to Selaginella
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armata, S. apoda, S. confusa and S. flacca but can be differentiated by leaf features.
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INTRODUCTION

Selaginella PBeauv. the largest group among lycophytes
representing the monotypic family Selaginellaceae (Weststrand
& Korall, 2016a). The genus perhapes constitutes about 700
species (PPG 1, 2016; Liu et al., 2022; Valdespino et al., 2022;
Wei, 2023). Studies based on morphology and molecular analysis
considered the family monophyletic (Korall et al., 1999; Zhou &
Zhang, 2015). The genus Selaginella has been divided into sub—
generic levels by many (Hieronymus & Sadebeck, 1902; Walton &
Alston, 1938; Jermy, 1986; Sojak, 1992). Zhou and Zhang (2015)
placed the members of the genus into six different subgenera viz.
Selaginella, Ericetorum, Boreoselaginella, Pulviniella, Heterostachys
and Stachygynandrum. A recent classification recognized seven
subgenera of Selaginella i.e., subg. Selaginella, subg. Rupestrae,
subg. Lepidophyllae, subg. Gymnogenum, subg. Exaltatae,
subg. Ericetorum and subg. Stachygynandrum (Weststrand &
Korall, 2016b). Species of the family is distributed in different zones
of the earth (Korall et al., 1999). Fraser-Jenkins et al. (2017) in
“Annotated checklist of Indian Pteridophytes” listed 58 species
of the genus from India; Singh et al. (2020) and Aran and Roy
(2022) added two species to the family.

The proposed species is placed under the subgenus Stachygynandrum.
The interesting populations of the new species were initially found
similar to S. armata Baker, S. apoda (L.) Spring, S. confusa Spring
and S. flacca Alston in appearance. The present adjustment of this
collection as new species to India was based on field observation,
careful laboratory examination and survey of relevant literatures

(Spring, 1838, 1840; Baker, 1883, 1884; Handel-Mazzetti, 1929; Peck
& Buck, 1978; Jermy & Rankin, 1981; Schulz et al., 2010). Taxonomic
description and diagnostic features of the taxa, a comparison based
onliterature (Table 1) and photo plates (Figures 1 & 2) are provided.

METHODOLOGY

The species was a naturally occurring population collected
in January 2021 and January 2022 from Arunachal Pradesh.
During field collection, laboratory examination and herbarium
preparation standard procedures were followed (Jain & Rao,
1977; Maden, 2004). For the microscopic study, two models of
Compound microscope i.e., Sterco microscope - COSLAB ZSM-
115 LED and Compound microscope - Carl ZEISS Axiostar
plus were used. The SEM study was carried out at the Central
Instrumentation Facility (CIF) of Gauhati University, Assam.
International (GBIE, NYBG, Y, K, etc.) and National (CAL,
ASSAM, ARUN) herbaria were consulted for the study. Work of
Panigrahi (1960), Dixit (1992), Korall et al. (1999); Ghosh et al.
(2004), Schulz et al. (2010), Singh et al. (2014), Zhou and Zhang
(2015), Shalimov et al. (2019), Zhanget al. (2020) and Valdespino
et al. (2022) were followed for the taxonomic determination.

Taxonomic Treatment

Selaginella likabalika Aran and Roy sp.nov

Type: INDIA. Arunachal Pradesh, Lower Siang, Likabali,
26.01.2021, K. Aran 169
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Table 1: Comparison of morphological characters of Selaginella likabalika with S. confusa, S. armata, S. apoda, S. flacca as

described literatures

Characters S. likabalika Aran & S. confusa Spring ~ S. armata Baker S. apoda (L.) Spring (Spring,  S. flacca Alston (Jermy
Roy (Spring, 1838) (Baker, 1884). 1840; Schulz et al., 2010) & Rankin, 1981;
Triana-Moreno, 2005)
Stem length 3-8 cm 7-10 cm 2.5-5cm upto 15 cm upto 9 cm

Lateral leaves  Narrowly ovate, Suborbicular

0.4-0.6X0.7-1.1 mm

Axillary leaf Narrowly ovate, Suborbicular
0.45-0.47x%0.7-0.8 mm
Median leaf Orbicular, acute, Suborbicular, 3
0.5-0.7%0.6-0.7 mm times smaller than
lateral leaves
Strobili Upto 2.5 mm 20-50 mm
Sporophyll Dimorphic Dimorphic
Megaspore Glassy orange, ovoid -
spherical, microrugulate,
microverrucate,
fossulated and
perforated ca.
142.85 um
Microspore Glassy orange,

triangular, reticulate,
with unevenly distributed
spherules of unequal

Oblong-ovate,
0.8-0.89X1.5 mm

Elliptic-lanceolate,
0.3-0.35%X1.0-1.2
mm

2-5mm
Monomorphic
White, deep
yellow-Bright
orange, reticulate,
ob- scurely rugose
to nearly smooth, c.
230 um

Red orange ,
granulate, globules
of a waxy substance
adhering, 26-34 um

Round-ovate, acute,

0.7-0.9X1.1-2.2 cm

Oblong-ovate, acuminate,

0.4-0.6X9-1.1 cm

Upto 26.6 mm
Slightly dimorphic

Bright yellow, Globose-
slightly flattened, thin, free

rugulae, reticulate

with a fine to coarse 280-380

mm in size

Ovate—elliptic, 0.7-1.5%1.1-2
mm
Ovate—elliptic

Ovate-elliptic, cuspidate,
0.3-0.7X0.8-1.2 mm

upto 5 mm long
Dimorphic
c. 325 um

Red orange, globose to slightly  Yellowish brown

ovoid, pebbled ap- pearance,

finely

echinulate, 23-34 um

size, 16.8-2.85 um

(Holotype ARUN), Isotype: INDIA. Arunachal Pradesh,
Papumpare, Karsingsa, 13.12.2021, K. Aran 228 (ARUN).

Plants creeping, light green, shoots with first-order
branches. Stems creeping, semi-prostrate, soft “3—-8 cm” long
(Figures 1A & B). The main stem branched alternately. The
distance between two adjacent primary branches on the stem
is ca. “0.3-0.35 cm”. On maturity each branch is terminated
by one-two Strobili. The stems are slightly overlapped
by the acroscopic base of the lateral leaf (Figure 1D).
Rhizophores arise from the axil and are generally restricted to
the lower 2-3 axils of the stem in mature plant, ca. 0.14 mm
in diameter. Thin and transparent roots arises from the apex
of rhizophores. Leaves are heteromorphic, alternate, and
distichous. Lateral or ventral leaves “0.4-0.6X0.7-1.1 mm”,
narrowly ovate-elliptic, base oblique, apex sub-obtuse, margins
hyaline serrated and partially entire (Figure 1F). Epidermis
comprises circular, square cells, which are hyaline but the
leaf margin is with 2-3 layers of elongated, smooth-walled
cells. Axillary leaves “0.45-0.47x0.7-0.8 mm”, narrowly
ovate, oblique, acute, similar to lateral leaf (Figure 1G).
Median or dorsal leaves, “0.5-0.7%0.6-0.7 mm”, orbicular,
round, apex acute with two curved teeth pointing upward,
margins hyaline serrated bearing teeth of ca. 29 pum
(Figure 1H), comprises of circular and oval cells but two
layers of wide, elongated, smooth-walled cells parallel to the
margin; stomata distinct, paracytic, dense near the midrib
and margins. Strobili asymmetrical, loose, “2-2.5 mm long”,
“0.11-0.19 mm” in diameter (Figure 1E). Sporophylls are
dimorphic, loosely arranged. Dorsal sporophylls “0.3-0.4x0.6-
0.7 mm”, obovate with sporophyll-pteryx, round, apex acute
with 1-3 tooth, hyaline serrated margins with tooth along
the margins and concentrated towards the base, consisting
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of hyaline elongated smooth-walled parallel cells (Figure 1]);
microsporangiate with 20-23 microsporangia per strobili.
Microsporangia are arranged in 2 ventral and 2 dorsal rows
except the base. Microspores “16.8-42.85 um”, glassy orange
(Figure 1K), triangular, trilete, surface homobrochate with
unevenly distributed homobrochate spherules of unequal size
ranging from 321.5 nm-1.558 um in diameter (Figures 2B, D,
F & H). Ventral sporophylls “0.28-0.36x0.6-0.68 mm”, obovate,
rounded, apex subobtuse with single teeth; margin hyaline
serrated with teeth of ca. 19 um, hyaline elongated smooth-
walled parallel cells (Figure 1L); microsporangiate but 1-2
megasporangiate at base of strobili; when microsporangiate
with numerous microspores and megasporangiate with
3—-4 megaspores of unequal size. Megaspores “142.85-
150%x114.28-142.85 um, ovoid-spherical, glassy orange
(Figure 1M), trilete with coarse laesurae extending %4 of
the length of the equator, microrugulate, microverrucate,
fossulated (slightly hollowed/grooved), perforated, consisting
of 331-526 nm size pore (Figures 2A, C, E & G).

Distribution

India: Arunachal Pradesh, Lower Siang District, likabali; India:
Arunachal Pradesh, Papumpare District, Karsingsa (Figure 3).

Etymology

The specific epithet of the proposed species is named based
on the type locality likabali in Lower Dibang Valley district of
Arunachal Pradesh. Likabali is a small town in Lower Dibang
Valley district of Arunachal Pradesh, resided by people of Galo
Tribe.
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Figure 1: A-B) Habitat, C) Branching, D) Leaf arrangement, E) Strobili, F) Lateral leaf, G) Axillary leaf, H) Median leaf, ) Microsporangium with
numerous microspores, J) Dorsal sporophyll, K) Microspore, L) Ventral sporophyll, and M) Megaspore

Specimen Examined

Selaginella likabalika Aran & Roy: TYPE-INDIA, 26 Jan.
2021, K. Aran (ARUN); ISOTYPE-INDIA, 13 Dec. 2021, K.
Aran (ARUN)

Selaginella flacca Alston: TYPE-VENEZUALA, A.H.G Alston

(1705, Barcode-BM000936528); VENEZUALA, 30 Sept. 1871,
K. Mill (2935, HMP Barcode-P00559308)

74

Selaginella confusa Spring: Type-JAMAICA, 1903, D.O.Mills
(NHM, Barcode-BM000634282); TOPOTYPE —Republic of
Cuba and the Greater Antilles, August 2002, M.G.Caluff (NHM,
Barcode-BM000634283).

Selaginella armata Baker: HOLOTYPE-Republic of Cuba
and the Greater Antilles, August 2002, M.G.Caluff (K,
Barcode-K000589150); ISOTYPE-CUBA, 1859-1860, C.Wright
(1824, Barcode-BM000905671).
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Mag= 1.00KX

Date :29 Jan 2022
Time :13:36:31
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EHT= 500V
WwD= 4.4mm

Signal A= inLens
Mag= 3.00KX

EMT= 500KV
WD= 4.2mm

Signal A = InLens
Mag= 1.00KX

Date :29 Jan 2022
Time :13:47:11

EHT= 500kV
wD= 44mm

Date :29 Jan 2022
Time :14:04:43

Signal A= InLens
Mag= 3.00KX

EHT= 500 kV
WD= 4.3mm

EHT= 500kV
WD= 44mm

Date :29 Jan 2022
Time :13:59:17

Signal A= InLens
Mag= 20.00KX

EHT= 500 kV
WD = 4.3mm

Signal A= InLens
Mag= 20.00KX

Date :29 Jan 2022
Time :13:41:17

EHT= 500 kV
WD= 44mm

Signal A= InLens
Mag= 70.00 KX

Date :29 Jan 2022
Time :14:01:21

Figure 2: A,C,E,G-Megaspore, B,D,F,H-Microspore. A) Proximal surface, C) Distal surface, E & G) Surface ornamentation, B) Proximal & Distal

surface, D) Proximal & Side view, F & H) Surface ornamentation

Selaginella apoda (L.) Spring: UNITED STATES, 14 July
1995, Gety P. Fleming (10805, Barcode-GMUF-0035461);
USA, Delaware, 20 July 2009, Robert F.C. Naczi, (NYBG
Barcode-03505672).

Artificial key to the species:

la. Leaves monomorphic
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2a. Leaves ovate-elliptic...............cooo S. flacca
2b. Leaves suborbicular.................................. S. confusa
1b. Leavesdimorphic............cooooooiiii3
3a. Sporophyll monomorphic....................o S. armata
3b. Sporophyll dimorphic ... 4
4a. Median leaves orbicular, apex acute......... S. likabalika

4b. Median leaves oblong-ovate, apex acuminate.....S. apoda
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LOCATION MAP
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Figure 3: Distribution Map of Selaginella likabalika Aran & Roy sp.nov
DISCUSSION REFERENCES

The new species is described based on its habitat, habit and
morphology. The new species population was found spreading
up to an area of 10-15 meters in Likabali and two populations
spread 50 meters apart in Karsingsa was found growing in semi-
moist to moist slanting slopes in association with mosses near
the stream bank forming a carpet. Matured plant drooping
downward, tufted but young plants remain firmly attached to
the substratum. The soil type of the habitat is sandy. Three
populations of the species were collected, one from Likabali
of Lower Siang district and two from Karsingsa of Papumpare
district of Arunachal Pradesh. The habit of the species can be
casily confused with that of mosses and can be differentiated
due to presence of strobili. S. likabalika may be endemic to
India. The species was differentiated base on morphology of
leaves and sporophylls. The species can also be differentiated
based on spore features from S. apoda, S. armata, S. confusa

and S. flacca.
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