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Abstract

Dryopteris lijianxiuii X. J. Li, a new species of Dryopteris Adans. from Shandong, China, is described
and illustrated. It is closer to D. lacera (Thunb.) O. Kuntze for its morphological and palynological characters
of LM and SEM studies but differs by a number of characters, such as, the leaves rectangular round-
lanceolate, apex acuminate, and without narrow sharply; sori ornamented in the upper or middle part of 1-3
pairs of pinnaes at the base of the leaf, and densely covered with the upper and middle pinnaes back; spore
perispore with tuberculiform-rugulate protrusions, and surfaces with melting ice and snow ornamentation.
The sp. nov. is described with LM and SEM characters of spore and fronds, compared with that of D. lacera
(Thunb.) O. Kuntze and provided with photographs.

Introduction

Dryopteris Adans., one of the largest genera of Dryopteridaceae, with about 300 species
(Wang and Dai 2010) is widely distributed all over the world, mostly in the Asian continent
(especially China and the Himalayas, Japan, and North Korea) as the distribution center. China,
with 167 species (60 endemic) of Dryopteris Adans. is regarded as the centre of distribution for
this genus (Wu et al. 2013). This genus is rich in germplasm resources and species diversity.
Previous research on taxonomy, palynology and morphology of Dryopteris (Li and Ma 1983, Li
and Li 1988, Li 1985, Zhou et al. 1985, Ding et al. 1990, Chen 1990, Li et al. 1997, Lu et al.
2007, Fu et al. 2008, Wang and Dai 2010, Li et al. 2019) provided an important background that
warrants the recognition of a new species of the genus.

Materials and Methods

The voucher specimens of the new species were collected from Zhenggishan Mountain, China
and deposited in PE (Herbaria acronyms according to Thiers 2016).

Scanning electron microscopy (SEM) was used to study the micromorphology of spore and
fronds. Samples were dehydrated and were then placed on aluminium stubs using double-sided
adhesive tape and sputter coated with gold in a Hitachi E-1010 lon Sputter Coater, following Wen
and Nowicke (1999). The materials were subsequently observed and photographed under a
SUPRATMS55 SEM.

Dryopteris lijianxiuii X. J. Li, sp. nov.

Dryopteris lijianxiuii X. J. Li is closer to D. lacera (Thunb.) O. Kuntze by its morphological
and palynological characters of LM and SEM study but differs by a number of characters, such as,
the leaves were rectangular round-lanceolate, apex acuminate, and without narrow sharply; sori
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were distributed in the upper or middle part of 1-3 pairs of pinnaes at the base of the leaf, and
densely covered with the upper and middle pinnaes back; spore perispore with tuberculiform-
rugulate protrusions, and surfaces with melting ice and snow ornamentation.

Type specimen: China, Shandong Province, Weihai City, Zhenggishan Mountain, wet habitat,
37°33'34.73"N, 122°19'10.36"E, 370 - 500 m a. s. |., 22 August 1982, J. X. Li 822-1 (Holotype:
PE, Isotype: SDCM). Fig. 1.

L L LB L L

R om e R

gavn 522 im o JE2 3 °F

n NBF 3 .o

e WA
¥ i

n 3%

Atk

A

oz & u);'ly'i"'
& Dryapreris 3P
rJf i

) &
T 2

Lkl

UuauL Ly

-

-

Fig. 1. A branch of Dryopteris lijianxiuii X. J. Li

Plants 60 - 65 cm tall. Rhizome erect or obliquely ascending. Fronds caespitose; stipes 15-20
cm, stramineous, densely scaly together with stipe base, scales brown, lanceolate; margin serrate;
lamina rectangular oblong, 40-45 x 18-20 cm, 2-pinnate-pinnatifid, apex acuminate; pinnae 12
pairs, shortly stalked, lanceolate, lower pinnae barely shortened, upper pinnae gradually contracted;
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small pinnate sickle-lanceolate, 2.5 cm long, 0.8-1 cm wide, short stalk or conjoined with rachis,
with round and blunt teeth; lamina papery to leathery, yellow-green after drying. Rhachis and
pinnate axis with brown linear-lanceolate toothed small scales; the veins concaved on both sides,
pinnate, and branched on the lobes. Sori were distributed in the upper or middle part of 1-3 pairs
of pinnaes at the base of the leaf, and densely covered with the upper and middle pinnaes back,
lined up on each side of the main vein of the pinnule, slightly close to the main vein, indusia
orbicular-reniform, entire. Spores symmetrical on both sides, single fracture, polar view oblong,
equatorial view super semicircular, with perispore, spore perispore with tuberculiform-rugulate
protrusions, and surfaces with melting ice and snow ornamentation. This species is known in
Zhengqgi Mountain, Weihai, Shandong Province, and usually grows between wet stone crevices
under the forest (Tables 1 and 2).

Table 1. Comparison of leaf characters between two closest species of Dryopteris.

Species Distribution of sori Voucher specimens Fig. 2
D. lijianxiuii sp. nov.  Sori distributed in the upper or middle part Holotype A C
of 1-3 pairs of pinnaes at the base of the J. X, Li 822-1

leaf, and densely covered with the upper
and middle pinnaes back

D. lacera (Thunb.) Sori born only on the back of the Voucher B, D
0. Kuntze constricted part at the top of the leaf J. X Li 850716

Table 2. Comparison of spore morphological features between two closest species of Dryopteris.

Species name Ornamentation of perispore SEM characters Voucher specimen Fig. 3

D. lijianxiuii sp. nov. ~ Spore perispore  with tuberculiform-rugulate Shandong J. X. Li ~ A-D
protrusions, and surfaces with melting ice and snow 822-1 PE
ornamentation.

D. lacera (Thunb.) Spore perispore with tuberculiform protrusions, and  Shandong J. X. Li E-H
0. Kuntze surfaces with scaly ornamentation. 850716 SDCM

Results and Discussion

The sori were important part of the reproductive organs of ferns. The leaves (or pines,
pinnule) with the sori are called sporophyll or fertile leaves, and the leaves without the sori are
called nutrition or sterile leaves (Instituto botanico academiae sinicae instituto botanico boreali-
occidentali academiae sinicae edita 1974). The sori of D. lijianxiuii X. J. Li were distributed in the
upper or middle part of 1-3 pairs of pinnaes at the base of the leaf (Fig. 2A), and densely covered
with the upper and middle pinnaes back (Fig. 2C), which belongs to the sporophyll (fertile leaves);
while the sori of D. lacera were only born on the back of the constricted part of the top of the leaf
(Fig. 2D). D. lijianxiuii and D. lacera were similar in shape, but the fertile part of the sori were
significantly different. Therefore, the distribution of sori on the leaves was the most important
basis for distinguishing these two species.
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Fig. 2. The leaves of D. lijianxiuii sp. nov. and D. lacera.  A. The sori of D. lijianxiuii were distributed in
the upper or middle part of 1-3 pairs of pinnaes at the base of the leaf. B. The leaf of D. lacera. C. The
sori of D. lijianxiuii densely covered with the upper and middle pinnaes back. D. The sori of D. lacera
were only born on the back of the constricted part of the top of the leaf.

The study of the spore morphology and sporoderm pattern of pteridophytes by Zhang (1979),
Zhang and Xi (1976), Zhang et al. (2012) is of great significance to the taxonomy of pteridophytes,
not only as an important basis for finding their position in plant taxa, but also as an important
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voucher of the genetic relationship and phylogenetic evolutionary sequence between taxa and their
relatives. Warre and Wagner (1974) proposed that the outer sporoderm pattern of pteridophytes
can be used as an important basis for judging the evolutionary relationship of pteridophytes at the
species and genus levels. In the same species, the mature spore morphology and wall
ornamentation are consistent, its characteristics are stable, and there are differences between
different species (Li et al. 1997). Jermy believed that the spore morphology of pteridophytes
contributes to the discovery of some new species. For example, Dryopteris guanchica of
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Fig. 3. SEM spore morphologies of two species of Dryopteris. A. Spore in polar view of D. lijianxiuii (1500x); B. Detail of
spore in polar view of D. lijianxiuii (5000x); C. Spore in equatorial view of D. lijianxiuii (1500x); D. Detail of spore
in equatorial view of D. lijianxiuii (5000x); E. Spore in polar view of D. lacera (1500x); F. Detail of spore in polar
view of D. lacera (5000x); G. Spore in equatorial view of D. lacera (1500x); H. Detail of spore in equatorial view of
D. lacera (5000x).
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Dryopteris was a new species discovered through the ornamentation of the perispore wall (Jermy
1980). With the development of science and technology, SEM is widely used in palynology, it is
rapid, simple and accurate, and gives people a clear effect (Li et al. 2019). The submicroscopic
structure of spore morphology of different taxa pteridophytes under SEM is of great significance
in taxonomy, which provides a palynological basis for the establishment of new species (Li and
Ding 1988, Li et al. 1989). The submicroscopic structure of spores of D. lijianxiuii X. J. Li under
SEM was studied. The results showed that the spore perispore of D. lijianxiuii X. J. Li had
tuberculiform-rugulate protrusions, and surfaces with melting ice and snow ornamentation (Fig. 3:
A-D), the spore perispore of D. lacera (Thunb.) O. Kuntze had tuberculiform protrusions, and
surfaces with scaly ornamentation (Fig. 3E-H), the differences of spore ornamentation
characteristics provide the submicroscopic structure basis for the establishment of new species of
D. lijianxiuii X. J. Li.
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