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Introduction

The genus Lepyrodiclis was first introduced by Fenzl (1840) on the basis of a single
species previously included in the genus Gouffeia (G. holosteoides C.A. Meyer), which
was validly transferred to Lepyrodiclis by Fisher and Meyer (1841) as L. holosteoides.
Bentham and Hooker (1862) divided the family Caryophyllaceae into three tribes
and placed the genus Lepyrodiclis Fenzl in Alsineae. Boissier (1867) recognized three
species in the genus, which were then placed in the subtribe Eualsineae of the tribe
Sabulineae, together with the genera Bufonia, Alsine, Qeria and Thurya. In the most
common classification of Caryophyllaceae (Pax and Hoffmann 1934, Bittrich 1993),
three subfamilies are recognized based on stipule, petal, sepal and fruit characters, and
Lepyrodiclis is then included in the subfamily Alsinoideae.

Lepyrodiclis includes small annual plants, and three valid species have been recognized
so far (Boissier 1867): L. holosteoides (C.A. Meyer) Fenzl ex Fisher & C.A. Meyer, L.
stellarioides Schrenk ex Fischer & C.A. Meyer and L. tenera Boiss. According to Rabeler
and Old (1992), the genus is native to southwestern and central Asia. However, it has
been reported that L. holosteoides is also found in arable fields in Europe (Germany)
(Raabe 1980) and North America (Rabeler and Old 1992). It has been reported that
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there are three species (L. holosteoides, L. stellarioides and L.
tenera) in Iran (Rechinger 1988) and Pakistan (Ghanzafar
and Nasir 1974), and two species (L. holosteoides and L.
stellarioides) in the USSR (Schischkin 1936) and China
(Dequan and Rabeler 2001). In Flora of Turkey (Cullen
1967), the genus was represented by a single species (L.
holosteoides), distributed in the eastern Black Sea, central,
eastern and southeastern Anatolia (Cullen 1967, Ekim 2012).

During a visit to the Geneva herbarium aiming to a
revision of the genus Lepyrodiclis, an interesting specimen
was detected among the specimens of L. holosteoides, It was
collected in Bitlis (Turkey) and was cited as L. holosteoides
in Cullen (1967). This specimen, which looked very similar
to L. holosteoides in appearance, however differed from the
type material in numerous morphological details. The aim
of this study is to describe this specimen as a new species of
Lepyrodiclis, related to but clearly distinct from the widespread
L. holosteoides.

Material and methods

The first atctempt to identify the specimens of Lepyrodiclis was
made using major floristic accounts (Schischkin 1936, Davis
1967, Davis et al. 1988, Rechinger 1988, Giiner et al. 2000),
as well as local floristic studies (Behcet 1989, Altan and
Behget 1994, Altiok and Behcet 2005, Korkmaz et al. 2008,
Ouztiirk et al. 2015, Tel and Egilmez 2015, Bingél et al. 2017,
Keser and Ozgokee 2019). Morphological examinations and
comparisons of the specimens were made at the herbaria of
GAZI, ISTE, EGE, HUB, E and G. Pictures were taken at
different magnifications with a scanning electron microscope
(SEM) to determine the taxonomically important pollen and
seed micromorphological characters.

For pollen studies, the pollen grains from herbarium
specimens were prepared for light microscope study by
acetolysis (Erdtman 1969), then mounted in glycerin jelly
and photographed. For the SEM study, nonacetolyzed
pollen grains were scattered on stubs covered with double-
sided transparent adhesive tape. All the samples were coated
with gold, examined under the SEM and photographed.
Pollen grains of each species were selected randomly, an
their diameter, diameter of the pores, distance between two
pores, microechini density (the number of microechini in
a5 X 5 pm area of pollen grain surface), microechini size,
microperforate diameter and exine thickness were measured.
The palynological terminology used was that of previous
studies (Erdtman 1969, Punt et al. 2007, Hesse et al. 2009).

Results

Lepyrodiclis alinihatii Menemen, Yal¢inkaya & Erden sp.
nov. (Fig. 1, 2)

A species differing from L. holosteoides (Fig. 3) in its
glabrous pedicels (versus gladular-pilose), ovate or ovate-
oblong (versus lanceolate to linear) and glabrous sepals

(versus glandular-pilose) with wide scarious margin (versus
narrow), widely obovate to subcircular petals (versus obovate
to oblanceolate) that are emarginate to bifid at apex (versus
entire or emarginate), turbinate ovary (versus widely elliptic
to subcircular) and thick stylus (versus thin) (Table 1).

Type: Turkey, Kleinasien [Anatolia], Bitlis to Tatvan, 1700-
1900 ma.s.l., 5 Jul 1951, Renz s.n. (holotype: G00446762! [two
sheets]; isotype: ADO! [small parts removed from the holotype]).

Etymology

Lepyrodiclis alinihatii is named in honor of Ali Nihat Gokyigit,
founder and leading financial contributor of the Nezahat
Gokyigit Botanical Garden and the ANG Foundation, for
his continued contributions to the Illustrated Flora of Turkey
and Turkish botany.

Description

Annual herb. Stem robust, erect, strongly branched above,
terete, slightly striate, densely glandular-pubescent below, gla-
brous or sparsely glandular-hairy above. Leaves simple, oppo-
site, lanceolate to linear lanceolate, 5-30 X 2—7 mm, sessile,
exstipulate, glabrous or sparsely glandular or non-glandular
pubescent at midvein and margin, their margin entire or
slightly undulate, cartilaginous, acute at apex, with lateral
veins much less prominent than the midvein. Inflorescence
paniculate, rarely with terminal cymes, erect, many-flowered.
Pedicels 3-10 mm long, glabrous. Bracts lanceolate to ovate,
becoming smaller upwards. Calyx subglobose to campanulate,
3-5 X 3-5 mm, glabrous. Sepals 5, slightly gibbous, promi-
nently veined, 3.0—4.2 X 2.5-3.5 mm, free to the base in two
series, the outer 3 ovate to ovate-oblong, the inner 2 similar
to the outer but somewhat wider, obtuse at apex, rounded or
very rarely acute at apex, its margin 0.4-0.7 mm wide, scari-
ous. Petals 5, white, 3.5-4.5 X 1.8-2.9 mm, widely obovate
to suborbicular, glabrous, emarginate to bifid, with lobes 0.9—
1.5 mm long. Stamens 7-10, arising from a hypogynous disc.
Ovary superior, 1.0-1.2 X 0.7-0.9 mm, turbinate, 1-celled,
with 4 ovules, glabrous. Styles 2, 1.6-2.0 mm long, glabrous,
clavate, with curved apex. Stigma minutely rough to papil-
late. Fruit a capsule opening with 2 valves.

Seed micromorphology

Mature seeds could not be obtained from L. alinibatii
therefore, the shape of the seeds could not be determined, but
its surface anticlinal cell wall curvature and ornamentation
were very similar to those of L. holosteoides. The immature
seed anticlinal cell wall and ornamentation of both species
were sinuate and reticulate, respectively (Fig. 4).

Pollen micromorphology

Pollen grains of L. alinibatii were spheroidal with a diam-
eter of 24.4-29.7 pm and they had 18-20 round pores uni-
formly distributed on the surface. The diameter of the pores
was between 3.56 and 5.00 pm and the distance between
two pores was 6.0-6.5 pm. The pollen grains had micro-
echinate-punctate ornamentation. There were 6-10 granules
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Figure 1. Holotype specimen of Lepyrodiclis alinihatii Menemen, Yalcinkaya & Erden sp. nov.

on the operculum. The number of microechini per sample
area of 5 X 5 pm ranged from 15 to 20. The height of the
microechinae was between 0.25 and 0.32 pm and the diam-
eter of the microechinae base was between 0.33 and 0.57
pm. The microperforate diameter was between 0.10 and
0.22 pm. The exine thickness ranged from 0.80 to 1.50 pm
(Fig. 5, Table 2).

Distribution and ecology

Lepyrodiclis alinihatii was collected from the Tatvan district
of Bitlis (Fig. 6), at 1700-1900 m a.s.l. The area where the
new species was collected is phytogeographically within
the Irano-Turanian region in eastern Anatolia. Tatvan has
Mediterranean climate with mean annual precipitation 817.1
mm (Keser and Ozgékc;e 2019).



Figure 2. Floral parts of Lepyrodiclis alinihatii sp. nov. (A) flower, (B) inner sepal, (C) outer sepal, (D) petal, (E) pistil and (F) stamen (front

and lateral view).

Phenology
Flowering time in early July.

Additional specimens examined

Lepyrodiclis alinibatii: Kleinasien [Anatolia], Bitlis to Tatvan,
1700-1900 m a.s.l., 5 Jul 1951, Renz s.n. (G00446762! [two
sheets]; ADO!).

Lepyrodiclis holosteoides: Aksaray: Sevingli koyii, Belpinart
mevkii, step, 38°20'20.5"N, 34°06'43.2"E, 1152 m a.s.l,,
13 May 2016, M. Ceviren 1401 (GAZI!); Diyarbakur:
Ergani, Diyarbakirdan 20 km, 750 m a.s.l., volkanik

alanlar, 1 Jun 1957, Davis ve Hedge 28813 (E!); Erzincan:
Kemah, Maksutusagi koyii agagisi, Munzur daglari, Karasu
cevresi, 1100-1300 m a.s.l., 29 May 1979, S. Yidirimli
29447 (EGE!); Kemah, Maksutusag: kdyii asagisi, Karasu
cevresi, 1100-1300 m a.s.l., 29 May 1979, S. Yildirimli
1738 (HUB!); Erzincan-Kelkit, Kelkit'e 35 km, 1700 m
a.s.l., 11 Jul 1983, Max Nydegger 18153 (G!); Erzurum:
Askale, cayir, 7 Jul 1992, H. Zengin 64972 (ISTE!); circa
Erzurum, May 1853, Huet Du Pavillon (G!); Giresun:
Tamdere’'nin dogusu, 1700 m a.s.l., 7 Jul 1958, A. Huber-
Morath 14938 (G!); Giimiishane: Bayburt, 20 Jun 1862,
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Figure 3. A topotype specimen of Lepyrodiclis holosteoides (C.A.Mey.) Fenzl ex Fisch. & Mey. (G00545743).

Bourguau (G!); Igdir: Karakoyunlu, Kogkiran koyii, 838 m
a.s.l,, 8 Jun 2008, E. Altundag 85523 (ISTE!); Kars: Susuz,
yaklasik 1750 m a.s.l., 15 Jun 1957, Davis et Hedge 29574
(GAZLY); Sarikamig, Mescitli koyii-saricam ormani arasi,

1800-2000 m a.s.l., 11 Jul 1981, O. Giines 1968 (HUB!);
Posof, al koyii tarlalarindan Posof ¢ayina, 1500-1700 m
a.s.l., 27 Jul 1985, N. Demirkus 3017 (HUB!); Ardahan-
Ardanug, Ardahan’a 7 km, 1700 m a.s.l., 28 Jul 1979, Max

Table 1. Comparison of morphological features between Lepyrodiclis alinihatii and L. holosteoides.

Character L. alinihatii L. holosteoides

Inflorescence paniculate, rarely with terminal cymes panicle of terminal or axillary cymes

Pedicel glabrous glandular-pilose

Sepal ovate or ovate-oblong, glabrous, with wide scarious lanceolate to linear, glandular-pilose, with narrow scarious
margin margin

Petal widely obovate to subcircular, emarginate to bifid  obovate to oblanceolate entire or emarginate

Ovary turbinate widely elliptic to subcircular

Style thick thin
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Figure 4. Immature seed micromorphology of Lepyrodiclis alinihatii (A, B) and L. holosteoides (C, D).

Nydegger 14667 (G!); Kayseri: Develi, Karahisar, 10 Jun  Turkish name proposed for the new species

1939, H. Reese (G!); Rize: 100-200 m a.s.l., citlerin icinde, ~ The genus Lepyrodiclis is called ‘Sigaga” in Turkish. We pro-
27 Aug 1952, Davis 20780 (E!); Van: Baghlar nr. 1907—  pose ‘Bey sigacast’ as a vernacular name for L. alinihatii
1908, Tchitouny 47a (G!). according to the guidelines of Menemen et al. (2016).

Figure 5. Pollen grains of Lepyrodiclis alinihatii (A, C) and L. holosteoides (B).



Table 2. Comparison of palynological features between Lepyrodiclis alinihatii and L. holosteoides.

Characteristics L. alinihatii L. holosteoides (Cui et al. 2020) L. holosteoides (our results)
Pollen diameter (um) 24.4-29.7 25.15-30.89 27.4-33.4
Pollen shape spheroidal spheroidal spheroidal
Pore number 18-20 44 counted in the picture given  44-50
Pore diameter (um) 3.56-5.00 1.58-2.77 2.68-2.88
Interporal distance (pm) 6.00-6.50 2.97-5.54 2.81-4.53
Number of microechini (per sample area of 5 15-20 40 counted from the picture 38-48
X 5 pm) given
Size of microechinae, height x base (pm) 0.25-0.32 x 0.33-0.57  not given 0.27-0.45 x 0.27-0.35
Microperforate diameter (um) 0.10-0.22 not given 0.18-0.33
Number of granules on the operculum 6-10 3-8 4-8
Exine thickness (pm) 0.80-1.50 1.21-2.59 1.18-2.10

Discussion

Lepyrodiclis alinibatii is a distinct species differing from L.
holosteoides (Fig. 3) in having paniculate inflorescence, rarely
with terminal cymes (versus panicle of cymes terminal or
axillary), glabrous (versus glandular-pilose) pedicels, ovate or
ovate-oblong (versus lanceolate to linear) and glabrous (versus
glandular-pilose) sepals with wide (versus thin) scarious mar-
gin, widely obovate to subcircular (versus obovate to oblan-
ceolate), emarginate to bifid (versus entire or emarginate)
petals, turbinate (versus widely elliptic to subcircular) ovary
and thick (versus thin) stylus (Fig. 1, 2, Table 1). Lepyrodiclis
alinihatii pollen grains differ from those of L. holosteoides
by their pore number 18-20 (versus 44-50), pore diameter
3.56-5.00 pm (versus 2.68-2.88 pm), interporal distance
6.0-6.5 pm (versus 2.81-4.53) and number of microechini
per sample area of 5 X 5 pm 15-20 (versus 38—48) (Table 2).
Morover, L. alinibatii differs from L. stellarioides distributed
in Iran by stem robust and erect (versus drooping), pedicel
indumentum (glabrous versus densely glandular-pilose),
calyx subglobose to campanulate (versus tubular), sepals

ovate or ovate-oblong (versus lanceolate or linear), 3.0-4.2
mm (versus 5-10 mm) and thick (versus very narrow) and
petals widely obovate to subcircular, emarginate to bifid
(versus linear to linear-oblanceolate, deeply bifid). Also, the
pollen grains of L. alinibatii is different from those of L. stel-
larioides which are almost identical to L. holosteoides (Perveen
and Qaiser, 2006). An identification key was prepared and
presented below for all Lepyrodiclis species.

Key to the species

1. Lower leaves petiolate, ovate or broadly lanceolate

......................................................... L. tenera
— All leaves sessile, linear to lanceolate .................... 2
2. Calyx 5-6 mm long, tubular; petals linear to linear-oblan-
CeOlate ..ot L. stellarioides
— Calyx 3-5 mm long, infundibuliform or campanulate;
petals broadly obovate to suborbicular ..................... 3

3. Inflorescence a panicle of cymes terminal or axillary;
pedicel glandular-pilose; sepals lanceolate to linear,
glandular-pilose, with narrow scarious margin; petals

)

&
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Figure 6. Distribution of the genus Lepyrodiclis in Turkey: L. alinihatii (@) and L. holosteoides (A).



obovate or oblanceolate; pollen grain pores 44-50, diam-
eter 1.58-2.88 pm, interporal distance 2.81-5.54 pm...
................................................... L. holosteoidles
— Inflorescence paniculate, rarely with terminal cymes;
pedicel glabrous; sepals ovate to ovate-oblong, glabrous,
with wide scarious margin; petals widely obovate to subcir-
cular; pollen grain pores 18-20, diameter 3.56—5.00 pm;
interporal distance 6.0-6.5 pm ............ L. alinibatii
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