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Abstract
The genus Neglectella Vodenicarov & Benderliev has a morphology similar to the well-known
genus Oocystis, except for the numerous chloroplasts stacked in the surface layer of the cell. Neglectella
subsequently experienced complex taxonomy changes with members being transferred in and out, and ﬁve
species are now accepted. In this study, a new alga with morphology corresponding to this genus was
collected in China and successfully cultured in laboratory. Morphological observations in light microscopy
and transmission electronic microscopy (TEM) and phylogenetic analyses revealed that it is a new species,
described here as Neglectella glomerata sp. nov. It diﬀered from other Neglectella species due to a
morphological diﬀerence in its unique mucilaginous colony with a large number of cells, multiple pyrenoids
in each chloroplast, smaller cell size, and more elongated cell shape. Phylogenetic analyses placed this
alga in the subfamily Eremosphaeroideae of the family Oocystaceae and showed its close relationship with
Neglectella peisonis. Further morphological comparisons combined with phylogenetic results revealed three
diﬀerent morphological types in Neglectella. The new type represented by our new species may represent
a transitional morphology in intermediate taxonomic position between the other two types. The diversity
of morphological types in Neglectella suggests that further unknown species of this genus are likely to be
discovered in the future. More collections and DNA sequence data will be needed in the future for this genus.
Keyword: colony organization; Eremosphaeroideae; molecular phylogeny; Neglectella; Oocystaceae;
pyrenoid

1 INTRODUCTION
The genus Neglectella Vodenicarov & Benderliev
consists of small coccoid green algae and is commonly
documented in freshwater environments in lakes,
ponds, and swamps (Vodenicarov and Benderliev,
1971; Vodeničarov, 1989; Schagerl, 1993). Some
species of this genus were also described from marine
littoral environments, or even from Antarctica, and a
few were reported to grow mixed with mosses or
lichens (Komárek and Fott, 1983; Štenclová et al.,
2017; Faluaburu et al., 2019).
Members of Neglectella are morphologically
similar to the well-known genus Oocystis Nägeli A.
Braun, except for the diﬀerent arrangement of their
chloroplasts. Based on the unique arrangement of the

plastids placed radially and peripherically in the cell,
Vodenicarov and Benderliev (1971) ﬁrst described
Neglectella as a distinct genus within the family
Oocystaceae, with N. eremosphaerophila Vodenicarov
& Benderliev as the type species. Then, in a
comprehensive work focusing on the subfamily
Oocystoideae, Fott (1976) transferred two species
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from Oocystis to Neglectella—Neglectella permagna
(Behre) Fott and Neglectella asterifera (Skuja) Fott—
and concluded that Oocystis gigas var. incrassata W.
West & G. S. West sensu Skuja, was conspeciﬁc with
the type species. However, Vodeničarov (1989), not
taking into account the lack of pyrenoids, cell size,
and ecology, did not accept this synonymy and
renamed this alga Neglectellopsis skujae Vodenicarov.
Furthermore,
Vodeničarov
(1989)
removed
Neglectella asterifera (Skuja) Fott from Neglectella
because of its diﬀerent plastid structure and renamed
it Skujaster asterifera (Skuja) Vodenicarov. Two new
combinations,
Neglectella
rotula
(Playfair)
Vodenicarov and Neglectella ovalis (W. B. Turner)
Vodenicarov, were also proposed by Vodeničarov
(1989), and Neglectella permagna (Behre) Fott was
considered by this author a synonym of the latter
(Vodeničarov, 1989). In 1993, a new species,
Neglectella peisonis Schagerl, was described based
on diﬀerences in ecology and cell size, pyrenoid
position, and pole thickening from the similar
Neglectella eremosphaerophila.
In a recent taxonomic reassessment of the
Oocystaceae, Štenclová et al. (2017) transferred
Oocystis solitaria Wittrock into the genus Negletella
as N. solitaria (Wittrock) Štenclová & Kaštovský, and
assessed the phylogenetic position of Neglectella in
the subfamily Eremosphaeroideae (Oocystaceae)
using molecular phylogenetic analyses. Diﬀerent from
the other members of Neglectella, N. solitaria is very
common and has been widely studied (Komárek and
Fott, 1983; Quader et al., 1983; Quader, 1986; Turmel
et al., 2009; Liu et al., 2010). The close relationship of
N. solitaria and Neglectella peisonis was proposed by
Schagerl (1993), due to the similar larger cell size and
higher number of chloroplasts than for other members
of Oocystaceae (Hepperle et al., 2000; Štenclová et al.,
2017). At the same time, however, Schagerl (1993)
pointed out the diﬀerent arrangement of the
chloroplasts in N. solitaria, which are loosely
distributed and not radially arranged. Therefore, the
concept of Neglectella-like chloroplast characteristic
was expanded to numerous chloroplasts stacked in the
surface layer of the cell, which can be diﬀerent from
Eremosphaera,
the
other
genus
in
the
Eremosphaeroideae (Štenclová et al., 2017).
Chloroplasts of Eremosphaera are irregularly scattered
and radiating from the central nucleus to the plasma
membrane (De Bary, 1858; Štenclová et al., 2017).
Currently, ﬁve taxonomically accepted species of
Neglectella are recognized in AlgaeBase (Guiry,
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2020). In this work, a new strain with Neglectella-like
morphology was collected in China. Morphological
and phylogenetic analyses identiﬁed this strain as a
new species, Neglectella glomerata sp. nov.,
belonging to the Eremosphaeroideae (Oocystaceae,
Trebouxiophyceae, Chlorophyta).

2 MATERIAL AND METHOD
Neglectella glomerata samples were obtained from
a pond in the Luoping County in the Yunnan Province
of China in April 2019 (24°51′53″N, 104°18′25″E,
alt. 1 475.3 m, water temperature=18.6 °C, pH=8.05).
The sample was ﬁxed in Formaldehyde and
subsequently incorporated into the Herbarium of
Shanxi University (SXU). Water samples were
examined under an inverted microscope and isolated
into single cells using the serial dilution pipetting
technique (Hoshaw and Rosowski, 1973). Liquid
BG11 medium was used to culture the strains for a
better observation of mucilage covers (Stanier et al.,
1971). The standard culture conditions were: constant
temperature of 25 °C and cool-white ﬂuorescent light
source of 30–50 μmol photons/(m2·s) on a light꞉dark
cycle as 12 h꞉12 h.
Morphological observation was conducted using
diﬀerential interference contrast by an Olympus
BX53 light microscope (Olympus Corp., Tokyo,
Japan). Micrographs were captured using an Olympus
DP80 camera with software. Negative staining by
India ink was used to show the mucilage envelope.
For transmission electronic microscopy (TEM), algal
samples were collected in exponential growth phase
and ﬁxed in 2.5% glutaraldehyde in phosphate buﬀer
overnight at 4 °C. Then, following washing in
0.05-mol/L phosphate buﬀer, algal cells were then
ﬁxed in 0.1-mol/L cacodylate buﬀer with 1% aqueous
OsO4 for 2 h. After repeated washing by phosphate
buﬀer saline (PBS) and stepwise dehydration with
isopropanol, samples were embedded in Spurr’s resin
(Spurr, 1969). Uranyl acetate and lead citrate were
used to stain the ﬁnal ultrathin sections (Reynolds,
1963).
A Universal DNA Isolation Kit (AxyPrep) was
used to extract the DNA following the manufacturer’s
instructions. The 18S rDNA and rbcL cpDNA genes
were selected for phylogenetic inference for
comparability with the results of previous studies
(Štenclová et al., 2017). Primers selection and
procedures for PCR ampliﬁcation followed Xia et al.
(2013).
All informative 18S rDNA and rbcL sequences of
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Oocystaceae were downloaded from GenBank
(https://www.ncbi.nlm.nih.gov/genbank/)
after
BLAST searches. The sequences for concatenated
analyses were selected based on previous studies by
Štenclová et al. (2017) and Liu et al. (2017, 2018,
2020). The accession numbers of the new species are
MT752941 for 18S rDNA and MT757669 for rbcL.
The concatenated 18S rRNA and rbcL data set
included sequences of Oocystaceae, and three
Chlorellaceae were selected as outgroups to root the
tree according to Štenclová et al. (2017).
Ankistrodesmus fusiformis was selected as outgroup
for the 18S rRNA analyses and members of
Chlorellaceae (including Chlorella variabilis and a
Chlorella sp., Micractinium pusillum and
Auxenochlorella protothecoides) were chosen for
rbcL (Liu et al., 2020). All data sets were aligned
using ClustalW (Larkin et al., 2007) and, after visual
inspection, edited manually in Mega 5.2.2 (Tamura et
al., 2011). Phylogenetic trees were inferred for three
datasets (18S rRNA, rbcL, and concatenated
18S rRNA+rbcL) by Randomized Axelerated
Maximum Likelihood using RAxML v.8.0
(Stamatakis, 2014), applying the GTRGAMMA
model. Nonparametric bootstrap support (1 000
replicates) was calculated to determine the maximum
likelihood (ML) branch support. Bayesian analyses
(BI) were conducted in MrBayes 3.1.2 (Huelsenbeck
and Ronquist, 2001). Four Markov chains (three
heated, one cold) were run for 3×106 generations for
Markov chain Monte Carlo (MCMC) analyses. Trees
were sampled every 1 000 generations and the ﬁrst
25% was discarded as burn-in.

3 RESULT
3.1 Morphological observations
The alga consisted of single cells (Fig.1a–b), small
colonies formed by 2–4 cells (Fig.1c–d), and large
mucilaginous colonies formed by dozens to hundreds
of cells (Fig.1e–i). The cells in the colonies were
embedded in mucilage, which was released from the
mother cell wall; the external mucilage envelope
surrounding the cell was mostly not thick (Fig.1h).
The mother cell wall was not expanded while the
daughter cells gradually matured, but eventually it
ruptured and released them from one pole (Fig.1e).
The inner daughter cells that were not in proximity of
the wall opening often were retained within the wall,
and the released daughter cells were often still
adhering to the inner ones or stuck to the mother cell

Vol. 39

wall remnant, then they divided forming new
generations (Fig.1e–f). This made the small colonies
more or less irregularly dendroid (Fig.1h). The
opening direction was variable, and sometimes the
daughter cells were released back into the old mother
cell wall (Fig.1c), which made the morphology of the
mucilaginous colonies amorphous (Fig.1i). Cells
were elongated, elliptical in shape, 18.46–30.24-μm
long and 10.71–18.58-μm wide, with round ends
(Fig.1a). Their walls formed polar thickenings when
they became old (Fig.1b). Multiple parietal
chloroplasts occurred peripherally below the plasma
membrane and were arranged more or less radially
(Fig.1a). Each chloroplast contained 1–3 pyrenoids,
which were often indistinct and not easily observed in
light microscopy (Fig.1d & g). Numerous oil droplets
and other brown particles occurred commonly in fully
developed cells (Fig.1b–c). Propagation took place by
formation of 2–4–8 autospores (Fig.1g). The
autospores were tightly surrounded by the mother cell
wall before to be released (Fig.1g). The mother cell
wall remnants expanded after the rupture occurred,
and could be easily observed in the mucilaginous
colonies before the ﬁnal gelatinization (Fig.1e & h).
Sexual reproduction and ﬂagellated stages were not
observed.
In TEM observation, multiple wedge-shaped
chloroplasts surrounding the central nucleus were
obvious (Fig.2a & d). Several pyrenoids and numerous
starch grains occurred within each chloroplast
(Fig.2a). Each globular pyrenoid was surrounded by a
thick starch sheath (Fig.2c & e). Many tubular
thylakoids were tightly stacked and some penetrated
the pyrenoid (Fig.2c & e). The ultrastructure of the
cell wall showed the typical Oocystis-like multilayered
cellulose arrangement with perpendicularly oriented
adjacent layers (Fig.2f). Cellulose layers broke at the
thickened pole of cells (Fig.2b).
3.2 Phylogenetic analyses
The 18S rDNA and rbcL sequences were obtained
for the strain. Introns were not found in the sequences
of either marker. The ﬁnal dataset contained 1 463
characters for 18S rDNA, 1 037 characters for rbcL
cpDNA, and 2 514 characters for the concatenated
dataset. ML and BI yielded similar topologies; the ML
tree for the concatenated dataset is presented in Fig.3.
All three phylogenies consistently recovered the
newly isolated strain in the lineage corresponding to
the
genus
Neglectella
(Eremosphaeroidea,
Oocystaceae) with high statistical support (Fig.3,
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Fig.1 Light microscopy of Neglectella glomerata sp. nov.
a. characteristic morphology of matured cell showing chloroplast arrangement; b. characteristic morphology of old cell showing oil droplets and brown
particles; c. daughter cells released back to old mother cell wall; d. morphology of simply scattered colony with daughter cells tightly enclosed by mother
cell wall; e. characteristic morphology of mucilage colony with more generations; f. mother cell wall expands after rupture at one pole to release daughter
cells; g. characteristic morphology of autospores and released cells adhered each other; h. negative staining with India ink showing mucilaginous envelopes
and irregularly dendroid morphology in small colony; i. negative staining with India ink showing amorphous morphology in big colony with numerous cells.
Scale bar: a, b, d, g: 5 μm; c, e, f, h: 10 μm; i: 20 μm.

Supplementary Figs.S1 & S2). Two well-supported
clades were formed within Neglectella. One included
strains of Neglectella solitaria; in the other,
Neglectella glomerata was sister to Neglectella
peisonis with robust support.

4 DISCUSSION
Recently, a high diversity of Oocystaceae has
been discovered in the Yunnan Province (China),
which has led to the description of many new taxa
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Fig.2 Transmission electronic microscopy (TEM) of Neglectella glomerata sp. nov.
a. mature cell showing multiple peripheral pyrenoids more or less radial and numerous starch grains inserted in; b. details of thickening end of cell wall; c.
details of pyrenoid; d. details of central nucleus; e. details of chloroplasts consist of closed stacked tubular thylakoids; f. details of typical Oocystis-like cell
wall ultrastructure and mucilage envelopment outside the mother cell wall. T: thylakoids; N: nucleus; P: pyrenoid; St: starch sheath; S: starch grains; Pa:
particles; CW: cell wall; MCW: mother cell wall; ME: mucilage envelopment. White and black arrows in c and e all are showing the tubular thylakoids which
penetrated the pyrenoid, Scale bar: a: 2 μm; b–f: 1 μm.

(Liu et al., 2017, 2018, 2020). In this work,
Neglectella glomerata, a new species of the genus
Neglectella (Eremosphaeroidea, Oocystaceae), is
presented.
Neglectella was originally erected by Vodenicarov
and Benderliev (1971) to include Oocystis-like algae
of relatively large size, with numerous radially
arranged chloroplasts (Štenclová et al., 2017).
Subsequently, Fott (1976) emphasized the unique
radial chloroplast arrangement as a distinguishing
feature and transferred two Oocystis species to this
genus. While some members of Neglectella was
moved out to establish two new genera, Neglectellopsis
and Skujaster, by Vodeničarov (1989) and some new
species were subsequently added (Vodeničarov, 1989;
Schagerl, 1993), all members of the genus share the
same chloroplast arrangement. Štenclová et al. (2017)
expanded the circumscription of the genus based on

molecular data and proposed the new combination
Neglectella solitaria, transferring from Oocystis
solitaria. This alga diﬀers from the traditional
Neglectella in its smaller cells and arrangement of
peripheral chloroplasts; in Neglectella solitaria, the
chloroplasts are irregularly arranged and not radially
organized (Štenclová et al., 2017). The new species
presented here, Neglectella glomerata, shows an
intermediate chloroplast morphology between
Neglectella solitaria and other Neglectella species
with chloroplasts smaller in number but regularly
organized around the cell and more or less radially
from the middle of the cell (Fig.1a). Also, the new
species shares similarly thick cell walls, numerous
assimilation products, and a central nucleus with the
Neglectella species. Most importantly, however, the
phylogenetic analyses robustly support its placement
in the Neglectella clade (Fig.3).

Outgroup

Neglectella

100/0.99 Lagerheimia longiseta SAG 57.81
Lagerheimia ciliata SAG 2083
92/1.00
Lagerheimia subsalsa SAG 2084
100/1.00
Lagerheimia ciliata SAG 11.94
83/1.00
Franceia amphitricha SAG 10.81
53/1.00
68/0.98 Oocystidium polymammilatum AN2/29-4
Oocystidium polymammilatum AN9-1
100/1.00 Oocystidium planoconvexum CAUPH 5502
67/1.00
Oocystidium sp. SAG 81.80
Lagerheimia marssonii CCALA 365
--/1.00
Lagerheimia genevensis SAG 48.94
100/1.00
Echinocoleum elegans SAG 37.93
Densicystis glomerata FACHB-2132
100/1.00 Oocystis marina FACHB-2130
95/1.00
Oocystis marina LXD34
100/1.00
Oocystis heteromucosa SAG 1.99
Oocystis heteromucosa CB 210
Oocystis cf. marssonii SAG 2085
Oocystis naegelii MP STE7
Oocystis parva Tow 6/3 P-1ou
--/0.98 Oocystis parva SAG 82.80
Oocystis rhomboidea W Twin Slis T.
--/1.00
Quadricoccopsis parva LXD135
97/0.99 Quadricoccopsis parva FACHB-2253
100/1.00 Quadricoccopsis parva LXD126
Quadricoccopsis simplex FACHB-2252
100/1.00
Quadricoccopsis glomerata FACHB-117
Quadricoccopsis glomerata FACHB-134
96/1.00 100/1.00 Quadricoccopsis glomerata FACHB-2254
100/1.00 Planctonemopsis distans LXD98
100/1.00 Planctonemopsis distans FACHB-2127
100/1.00
Schizochlamydella capsulata CCMP 245
97/1.00
100/1.00
Amphikrikos nanus SAG 2074
Quadricoccus verrucosus As7-C
100/1.00 Quadricoccus verrucosus MDL6-7
63/1.00
Tetrachlorella alternans SAG 42.81
Oocystis sp. CAUP H 1110
Granulocystis verrucosa SAG 56.81
58/1.00
Siderocystopsis punctifera SAG 28.81
52/1.00
Euchlorocystis subsalina FACHB-2131
52/1.00
100/1.00 Makinoella tosaensis CCALA 961
84/-Makinoella tosaensis SAG 28.97
100/1.00
Willea vilhelmii CCALA 515
100/1.00
64/0.96
Ecballocystis hubeiensis FACHB-1229
--/0.99
Ecballocystopsis dichotomus FACHB-1230
Eremosphaera gigas ACOI 1819
100/1.00 Neglectella solitaria SAG 83.80
100/1.00
100/1.00
Neglectella solitaria CAUP H 1106
100/1.00 Neglectella glomerata ZR83
Neglectella peisonis SAG 37.96
100/1.00 Eremosphaera viridis SAG 39.92
50/-Eremosphaera viridis SAG 228-1
100/1.00 Planctonema gelatinosum LXD84
100/1.00
Planctonema gelatinosum FACHB-2125
Planctonema sp. M110-1
100/1.00
100/1.00
100/1.00 Planctonema lauterbornii SAG 68.94
100/1.00 Psephonema aenigmaticum LXD97
Psephonema aenigmaticum FACHB-2126
100/1.00 Tetrastrum staurogeniiforme SAG 45.81
100/1.00
Tetrastrum staurogeniiforme KR 1996/3
Tetrastrum heteracanthum SAG 24.81
Micractinium inermum
82/0.98
100/1.00
0.03
Chlorella vulgaris
Chlorella sorokiniana
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Fig.3 Phylogenetic tree inferred using concatenated genes of 18S rDNA and rbcL cpDNA sequences from Oocystaceae
species
Bootstrap of ML and posterior probability of BI are presented on the nodes in order. Values above 50 for ML and 0.9 for BI are shown. Black triangle
marked the phylogenetic position of the new species.
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Table 1 Morphological comparisons for all species in genus Neglectella
Morphology
character

N. eremosphaerophila

N. ovalis

N. rotula

N. peisonis

N. solitaria

N. glomerata

Cell shape

Broadly ellipsoidal to
broadly Spindle-shape

Ellipsoidal
to oval

Spherieal

Broadly ellipsoidal

Broadly ellipsoidal
to spindle-shape

Elongated ellipsoidal

Cell size

(35–72) μm×(32–60) μm

(66–86) μm×
(35–59) μm

12 μm×12 μm

(30–50) μm×
(23–40) μm

(12.8–52.8) μm×
(4.9–29.7) μm

(18.46–30.24) μm×
(10.71–18.58) μm

Chloroplasts
number

>20

Numerous

6

>20

4–(8) to >20

4–(8) to <20

Chloroplasts
arrangement

Radially

Radially

Radially

Radially

Not radially

More or less radially

Cell wall

Thick, layered, with
thickened poles

Pyrenoids number
per chloroplast

One

One

Not mentioned

Mucilage
envelopment

Sometimes present, without
structure, not evenly thick

Without

Not mentioned

Nucleus

Central, 7–10 μm

Central

Not mentioned

Central, 4–7 μm

Colony

Individually

Solitary or
connected to
2–4 in colonies

Colony with 8
daughter cells

Mostly solitary,
rarely 2–4
cell groups

Reference

Vodenicarov and
Benderliev, 1971;
Komárek and Fott, 1983

Komárek and
Fott, 1983;
Vodeničarov,
1989

Playfair, 1918;
Vodeničarov, 1989

Schagerl, 1993

Rounded at the
Thick daughter
ends, without cell wall and thin
thickened poles mother cell wall

Within Neglectella, Neglectella glomerata can be
distinguished from other species by its unique colony
organization. All other species are usually unicellular
and rarely form 2–8-celled colonies (Schagerl, 1993).
Composite colonies formed by 2–3 generations of
cells were occasionally documented in Neglectella
solitaria (Komárek and Fott, 1983). In Neglectella
glomerata, however, dozens to hundreds of cells in
mucilaginous colonies are common. The colony
organization of Neglectella glomerata is mainly due
to the mucilage, diﬀering from other species of
Neglectella for the expanded mother cell wall that
encloses the daughter cells. When observed,
Neglectella glomerata shows a more or less dendroid
organization, especially in small colonies; this
arrangement cannot be found in other Neglectella
species and resembles the type of colony morphology
of the genus Ecballocystis Bohlin. However, as
described by Iyengar (1932), the cells of Ecballocystis
display a marked degree of polarity, which leads to a
more obvious thickening in the basal cell wall,
invariable rupture in apical position for the mother
cell wall, a mucilage pad formed only from the basal
part, and ﬁnally successive colony branching. In
Neglectella glomerata, however, this polarity was not
observed. The ruptured pole of the mother cell wall is

Thick, layered,
with thickened
poles
One

Thick, hardly
Thick, layered, with
recognizable layered,
thickened poles
with pole thickening
One

Wide, structureless,
Present in older cells
evenly thick
Small

One to three
Irregular and
not thick
Central, 2.5–5 μm

Solitary, rarely
Mucilage colony with
2–8 cell colonies; many cells or 2–4 cells
composite colonies
colony or solitary
Komárek and Fott,
1983;
Štenclová et al., 2017

This work

not deﬁned; therefore, some daughter cells are
released back into the old mother cell wall (Fig.1c).
The mucilage pad at the base of the colony, which
allows the Ecballocystis epiphytic or epilithic
attachment (Iyengar, 1932; Komárek and Fott, 1983;
Xia et al., 2013), is absent in Neglectella glomerata.
This species lives in freshwater in stationary water
pools. Moreover, its more or less dendroid morphology
is due to the random adhesion of a part of the daughter
cells which are released together (Fig.1f & h). Unlike
Ecballocystis, the remnant mother cell wall does not
play an important role in the formation of colonies of
Neglectella glomerata. When a larger mucilaginous
colony is formed, the cell arrangement is often
irregular.
Apart from the colony morphology, Neglectella
glomerata can also be distinguished from other
species of Neglectella for the higher number of
pyrenoids per chloroplast, smaller cell size, and more
elongated cell shape (Table 1). Neglectella glomerata
has more than one pyrenoid in each chloroplast
whereas the other species have only one. The pyrenoid
number is considered an important taxonomic feature,
especially in the Oocystaceae (Printz, 1913; Korsikov,
1939). In this family, multiple pyrenoids in each
chloroplast are documented in Eremosphaera
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(Komárek and Fott, 1983), another genus of the
Eremosphaeroideae, which further indicates the close
phylogenetic relationship between Neglectella and
Eremosphaera. Another genus with a similar pyrenoid
structure is Euchlorocystis, a recently described genus
also found in China (Liu et al., 2018). These three
genera are all positioned at the base of the family
Oocystaceae (Krienitz and Bock, 2011; Štenclová et
al., 2017), which might support a basal origin of
multiple pyrenoids in the Oocystaceae as mentioned
by Liu et al. (2018). Apart from the characteristic
pyrenoid, Neglectella glomerata is morphologically
diﬀerent from congeners in terms of cell size and cell
shape. The cell size of the other Neglectella species
(except the Neglectella solitaria) is almost twice as
this new species (Schagerl, 1993). Considering the
cell shape, the broadly ellipsoid cells with broad
round end of Neglectella eremosphaerophila,
Neglectella ovalis, and Neglectella peisonis, as well
as the round shape of Neglectella rotula, are all
diﬀerent from the elongated elliptical shape of
Neglectella glomerata (Playfair, 1918; Komárek and
Fott, 1983; Schagerl, 1993).
Among the six species of genus Neglectella,
Neglectella rotula is obviously diﬀerent in
morphology for having round cell shape and central
pyrenoid. Its taxonomic position needs further
veriﬁcation. The remaining members can be
subdivided into three types based on cell and colony
morphology. The ﬁrst and biggest types, including
Neglectella eremosphaerophila, Neglectella ovalis,
and Neglectella peisonis, represent the traditional
Neglectella morphology, with numerous radial
chloroplasts, clearly bigger cell size, and broadly
ellipsoid cell shape (Schagerl, 1993). The second type
only includes Neglectella solitaria with relatively
smaller cell size and diﬀerent chloroplast organization
and number (Štenclová et al., 2017). Compared to the
two types mentioned, the third type represented by
our new species shows diﬀerent colony morphology.
Currently, three representative species of the three
types in Neglectella have been sequenced. Based on
the molecular phylogenetic analyses, Neglectella
glomerata is resolved as sister to Neglectella peisonis
(Fig.3). However, the new species shows a more
similar cell morphology with Neglectella solitaria,
especially obvious on the smaller cell size and not
broad round cell poles. The chloroplast, with more or
less radially arrangement which resembles the ﬁrst
type and the lower number which resembles the
second type, may further imply the Neglectella
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glomerata is in intermediate taxonomic position
between the other two morphology types. The diverse
morphology types in genus Neglectella may also
imply more hidden species that have not been
discovered yet. More species collections and
sequencing will be needed in the future for this genus.
Taxonomic assessment
Neglectella glomerata LIU, ZHANG et XIE sp.
nov. (Fig.1a–i)
Diagnosis: Dozens or hundreds of cells were
embedded in the mucilage colony, sometimes it was
the scattered colony with 2–4 cells or solitary cells
observed. The cells in the colony connected via the
mucilage and organized more or less via dendroid or
amorphous. The cell mucilage envelopment was
irregular and not thick. The cell was elongated
elliptical, with the ends thickening when old, at
18.46–30.24-μm long and 10.71–18.58-μm wide.
Four-multiple chloroplasts extended more or less
peripherally and radially from the center of the cell,
each with 1–3 pyrenoids. Assimilate particles and oil
droplets were numerous. Propagation occurred via
2–4–8 autospores. The mother cell wall tightly
enclosed the daughter cells initially, then released the
latter at one pole. This species diﬀered from other
members of the Neglectella genus due to its unique
mucilage colony with a large number of cells, multiple
pyrenoids in one chloroplast, smaller cell size, more
elongated cell shape and the nucleotide sequence for
18S rDNA and rbcL cpDNA.
Type: Luoping County, Yunnan Province, China:
sample collected in a pond, 24°51′53″N, 104°18′25″E,
18/4/2019, Xudong LIU, (Holotype SXU-ZR83!).
Population partially illustrated here in light
microscopy (Fig.1).
Reference strain: the cultured strain was deposited
as No. FACHB-2424 in Freshwater Algae Culture
Collection at the Institute of Hydrobiology, Wuhan,
China (FACHB).
Habitat: pond; planktonic; altitude 1 475.3 m;
water temperature=18.6 ℃; pH=8.05.
Etymology: the species was named for a mucilage
colony with numerous embedded cells.

5 CONCLUSION
A new freshwater green algal species, Neglectella
glomerata sp. nov., is erected here based on
morphological and ultrastructure comparison and
molecular phylogenetic analysis. It is morphologically
characterized by the diﬀerence in unique mucilage
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colony with a large number of cells, multiple
pyrenoids in one chloroplast, smaller cell size and
more elongated cell shape. Further morphology
analysis is completed including all the species in
genus Neglectella and three types are summarized.
Our new species may represent a new transitional
morphology type and taxonomic position between the
other two types.
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are available on reasonable request from the
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