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ABSTRACT

Purpose. Adding new distribution and microphotographs of a rare taxon of the genus Cosmarium found in a small
pond in Chernihiv Polesie. Review of the history of this taxon study in Ukraine and its taxonomy, infraspecific taxa
characters are compared discussed.

Methodology. The new locality of C. taxichondriforme is situated at the border of the landscape reserve of national
significance "Zamglai" that is one of the largest eutrophic swamps in the Chernihiv Polesie.

During the field research of the Zamglai bog complex, algal samples were collected from a small pond (2000 m?2)
situated along the road to Hrybova Rudnia village from route E95, at the distance of 1,8 km village and 0.8 km from the
route. The samples were fixed with 4 % formalin for further study in laboratory conditions; pH and electrical conductivity
of water were measured with a portable pH and conductivity meter. Microscopic examination of the samples was carried
out using a light microscope equipped with a camera for taking microphotos. Identification manuals and monographs of
the leading Ukrainian (Palamar-Mordvintseva, 1986, 2005) and European desmidiologists (Lenzenweger, 1999) were
used for species identification. The iconotype provided in the original description of the newly recorded taxon (Eichler
&Gutwinski, 1895) was used.

Scientific novelty. The fourth record in the Ukrainian desmidioflora and a new locality in Chernihiv Polesie of a
rare taxon from the genus Cosmarium is documented. Previously it was discovered 26 years ago (Palamar-Mordvitseva
& Shindanovina, 1998) in Soseske bog nearby Olyshivka village Chernihiv rayon and oblast. This is the first publication
of Ukrainian cells microphotographs.

Conclusions. All records of this taxon in Ukraine are in Chernihiv Polesie. We hope this publication will provide
good illustrative and informative basis for further findings of C. taxichondriforme in other regions of Ukraine. Sampling
small water bodies should not be neglected.

Keywords: Desmidiaceae, Chernihiv Polesie, small water bodies

AHOTALIA

MeTa po6oTu. Pinkicuuii TakcoH pony Cosmarium, 3HalileHUN B MaJieHbKill Bogoimi YepHiriBcbkoro [osices.
Orzsp icTopii BUBYEHHS LIbOTO TaKCOHY B YKpaiHi Ta MOro CUCTeMaTHKH, PO3IJ/IAHYTa NMOPiBHAJbHA XapaKTepUCTHKaA
BHYTpIIIHbOBUA0BUX TaKCOHIB. [IpeacTaBsieHi MikpodoTorpadii Ta HOBUH JloKaNiTET HOTO PO3MOBCIOPKEHHS.

MeToposorisa. HoBui snokasitet C. taxichondriforme, po3TamioBaHUN Ha KOPJOHI JlaHAMAPTHOrO 3aKa3HUKA
3araJibHO/Iep>KaBHOTO 3HAUYEeHHs «3aMrJiaii», 0 € OAHUM 3 Halbinbnx Ha YepHiriBcekomy [louticci eBTpodpHUX GOJTIT.

B xoAi npoBeieHHS eKClIeAULiHHUX J0CiIKeHb 60JI0THOT'0 KOMIIJIEKTY «3aMrJiaii» 6y/iy BifjiopaHi anbroJsoriyui
3pa3ku B MasieHbKil BogoimMi (2000 M2), mo po3TamoBaHa B3/0BXK A0pory, o 3’eHye Tpacy E95 3 cesom 'pubosa
PynHsa. 3pasku 6yJiu 3adikcoBaHi 4 %-HuUM GopMasiHOM JiJIs1 TOAAJbIIOrO JOC/IX)KeHHS Y JJabopaTOpHUX yMoBax. pH
Ta eJIEKTPONPOBiAHICTH BOAY BU3HAYAIM MOPTATUBHUM IPUJIaIoM. MiKpocKomiuHe AoC/i/pKeHHS TPo6 3/iHCHIOBAIOCh
3a JI0TIOMOTOI0 CBIiTJIOBOTO MiKpocKomy, o6JiafiHaHoTo ¢oTokaMepow aas Mikpodorodikcanii. BusHayHuku Tta
MoHorpadii mnpoBignux ykpaiHcbkux (Ilamamap-MopaBinneBa, 1986, 2005) Ta eBpomeicbKuUx AecMifiosioriB
(Lenzenweger, 1999) BUKOPHUCTOBYBaJMCh [JIsI BU3HAUYeHHsI BU/IiB. BUKOpHUCTOBYBa/M iKOHOTHI BUAY 3 MEPBICHOTO
Moro ony6JsikyBaHHs (Eichler &Gutwinski, 1895).
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HaykoBa HoBu3Ha. YeTBepTa 3Haxifjka B YKpaiHi pigkicHoro takcoHy pony Cosmarium, oCTaHHs Iy6JiiKanis
6ysia 26 pokiB Tomy Hasaj (Palamar-Mordvitseva & Shindanovina, 1998) pns 6osiota CoceHcbke, mO6GIM3Y cesa
OsinmiBka YepHiriBcbkoro paiony, YepHiriBcbkoi o6Jacti. Lle mepumia my6Jikaris MikpodoTorpadiil ykpaiHCbKHUX

kiituH C. taxichondreforme.

BucHoBKM. Bci ony6./1ikoBaHi 3HaxiJIK1 faHOTO TakcoHa B YKpaiHi B JIiBo6epexxHomy [losicci. Maemo Hazito, 1110
JaHa ny6Jiikallis, 110 MiCTUTb JO6pUH iMtocTpaTUBHUK Ta iHGOPMATHBHUM MaTepiajd HAJACTb MOMXJIMBICTb JJis
noJaJbIINX 3Haxifok C. taxichondriforme B iHIIUX perioHax Ykpainu. MasieHbKi BOLOMMU He MOXKHA OMHUHATH yBaromw.

Kiro4oBi ciioBa: Desmidiaceae, manenbki Bogoiimuy, YepHiriscoke Iosices

Introduction

Cosmarium taxichondriforme Eichler &
Gutwinski was first introduced by two Polish
authors Bogumir Eichler and Roman Gutwinski
(Eichler & Gutwinski, 1894) under the name
Cosmarium pseudotaxichondrum Eichler &
Gutwinski 1884: 240, no fig. Later authors
apparently realized existence of C. pseudo-
taxichondrum Nordstedt 1878: 20, pl. 2: fig 5,
and in (Eichler & Gutwinski, 1895) changed
name to C. taxichondriforme Eichler & Gutwinski
1895: 169, pl. 1V: fig. 23. This taxon was found at
the environs of Miedzyrzec town (now
Miedzyrzec Podlaski town in Poland, in Bielsko-
Biala County, Lublin Voivodeship). This region
belongs to Polesie and is situated in its western
part. This town is situated at the distance of 70
km from the border of Ukraine.

In Ukraine this taxon was first recorded by
Rayevska in 1950 in Rybne Lake situated in the
environs of Kyiv city in the North-Eastern part.
There are no drawings of this taxon but the
author indicated the dimensions of the Ukrainian
material: length 36-40 pm, width 36-40 um,
isthmus 10-11.5 um, thickness 22-24 um.

Next record dates back to 1953 by the
same author and about the same locality
(Frolova-Raevskaya, 1953). It is in fact the
summary of the Rybne Lake algoflora study: in
total 318 species and 48 infraspecific taxa of
algae were found in this lake, from them
89 species and 12 infraspecific taxa of desmids
were recorded.

This publication does not provide any
drawings or cells description as well.

In 1981 G.M. Palamar-Mordintseva introdu-
ced a new genus Pachyphorium Palamar-
Mordvintseva (1981:223) and the next
publication on this taxon in Ukraine (Palamar-
Mordvintseva, 1982) was under the name of
Pachyphorium taxichondriforme (Eichler &
Gutwinski) Palamar-Mordvintseva. In this
publication the author provides diagnosis of this
taxon and the dimensions: length 31-41.5 pm,
width 31-47 pum, isthmus 10-15 um, thickness
17-22 pm. There are also two drawings: one
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after West & West, 1905, plate LVI, fig. 8 and
another is original (Palamar-Mordvintseva,
1982, p. 502, plate 133, fig. 6). New exact locality
in Ukraine is not specified, only noted: small
bogs, Ukraine, Kyiv region (also in Leningrad
and Pskov regions of Russian Federation, and
Latvia). In (Palamar-Mordvintseva, 1986) the
same information on this species was published
with indication of distribution in Ukraine in
Left-Bank Polesie (Kiev region).

The new locality of C. taxichondriforme in
Ukraine was added in 1998 (Palamar-Mordvint-
seva & Shindanovina, 1998) in Sosenske bog
within Sosenskyj hydrological reserve in
Chernihiv region. The authors did not provide
neither dimension nor drawing of this taxon.

So far in Ukraine there were published
three localities and one drawing of this species
with face and apical views with no reference to
a locality (see Fig.3 for the first drawings of this
taxon in Poland and Ukraine).

According to the modern taxonomy and
nomenclature of the Conjugatophyceae, genus
Pachyphorium Palamar-Mordvintseva is not
accepted taxonomically (Guiry 2013) and we
still consider this alga within the genus
Cosmarium Corda.

In this paper the authors report on a new
geographical record for this scarce desmid
species.

Materials and methods

Locality:

The new locality of C. taxichondriforme is
situated at the border of the landscape reserve
of national significance “Zamglai” that is one of
the largest eutrophic swamps in the Chernihiv
Polesie. A small pond (2000 m2) situated along
the road to Hrybova Rudnia village from route
E95, at the distance of 1,8 km village and 0,8 km
from the route (Chernihiv district, Ripky region,
Ukraine, 51°56'12.6"N, 31°03'01.7"E).

The algal samples were collected in August
2018, at water temperature of 21.5°C, pH 7.5,
conductivity 33-35 puS/cm. Figure 1 shows the
location of the pond.
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Small pond — Locality of
C. taxichondriforme
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Hrybova Rudnia
village

Fig.1. Google Maps view of the location of the sampling site

Ecological variables were measured with
EZODO 8200M pocket multimeter (EZODO,
Taiwan). Identification was done based on
R. Lenzenweger’s Desmidiaceenflora von Oster-
reich (1999), and Palamar-Mordvintseva (1986).

Microphotographs were made with a
Canon EOS 1000D digital camera.

Results and discussion

This taxon was not very frequent in
samples. It can be easily identified by the basal
angular wall thickening and its deep undulated
sinus that is closed for 1/3 of its length nearby
isthmus and further slightly open for the rest its

length. The basal angles are thickened. This
taxon has a central chloroplast with one
pyrenoid. The dimensions of our observed cell
(1 cell was measured) are bigger than those of
Eichler & Gutwinski (1895) but within the
dimensions indicated by Rayevska (1950) and
Palamar-Mordvintseva (1982, 1986). C. taxi-
chondriforme dimensions measured by different
authors presented in Table 1.

The general outline of the cells with face,
side and apical views and a face view of the live
cell are presented in microphotographs at Fig. 2.

Table 1
Dimensions of Cosmarium taxichondriforme Eichler & Gutwinski 1894
cells as measured by different authors
Dimensional Ouro(;illlr?:::l 4 Eichler & Rayevska Palamar-
P . Gutwinski (1895), (1950), Rybne Mordvintseva
features Hrybova Rudnia,
- pm Lake, pm (1982, 1986), pwm
Length 41.7 31-32-29-34-35 36-40 31-41.5
Breadth 38.9 31-34-31-0-34 36-40 31-47
Thickness 23.6 17-18-17-20-20 22-24 17-22
Isthmus 14.0 11-10-11-0-11 10-11.5 10-15
Length /
breadth ratio 1.07 0.94-1.04 1.0 0.88-1.0
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Fig. 3. Microphotographs of Cosmarium taxichondriforme Eichler & Gutwinski 1895. Front)
view (A), lateral view (B), apical view (C), live cell outline (D)

Generally, 5 infraspecifix taxa (varieties)
of C. taxichondriforme including type one are
known to date (Eichler & Gutwinski 1895;
Gronblad 1960; Krieger & Gerloff 1962; Coesel
1979, 1991). Morphologically our cell is different
from var. depressum Eichler & Gutwinski in size
(last one is much smaller - 20-26 pm long,
23-24 ym wide, isthmus 6-7 um, thickness
15-17 um) and in shape (its semicells viewed
from the front and from the side are dorsally
truncated and therefore quite depressed).

C. taxichondriforme var. planipes Gronblad
characterized by linear median constriction and
well distinguished in this feature from our
specimen. The vertical view of those two algae
is similar (Gronblad 1960: figs. 56, 57).

C. taxichondriforme var. skujae Krieger &
Gerloff was described by Krieger & Gerloff
(1962) based on Skuja (1928) and Allorge &
Lefevre (1925) descriptions and drawings. It is
slightly similar to our specimen in dimensions
(42-52 ym long, 40-47 pm wide, thickness
25-30 um, isthmus 14-18 um, but distinctly
different from our algae in having longer cells,
slightly rounded protracted basal angles,
heavily convex and slightly truncated apex
(Krieger & Gerloff, 1962: 33, plate 10, fig. 2 a-b).
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C. taxichondriforme var. nudum (Turner)
Coesel 1991: 58 (basionym: C. taxichondrum
Lundell var. nudum Turner 1892: 60, pl.8: fig.
64; synonym: C. taxichondriforme var. nudum
(Turner) Coesel, nom. inval. 1979: 392, nomen)
also similar to our specimen in general shape of
the cell but very significant distinguishing
features of this variety include two pyrenoids
per semicell instead of one in our specimen.

All previous comparisons with descriptions
of C. taxichondriforme infraspecific taxa known
to date give us clear confidence what our speci-
men belongs to the type variety of Cosmarium
taxichondriforme Eichler & Gutwinski. Main
morphological characteristics of this taxon are:
quite large cell dimensions, undulated sinus,
one pyrenoid in each semicell, and charach-
teristic outline of the semicell. Eichler &
Gutwinski (1895: 169) in protologue of this
species indicated shape of the cell as “in aspect
frontali, habitu Cosmarii taxichondri Lund. var.
nudi Turner”, which is almost circular in outline
(Turner 1893: 60, pl. VIII, fig. 64). The same,
almost circular or semicircular (to trapeziform),
slightly depressed shape of the cells mentioned
in Coesel (1991) and depicted in Krieger &
Gerloff (1962: pl. 10, fig. 1a).



Biota. Human. Technology. 2024. No 2

Electronic edition

In Palamar-Mordvintseva (1982, 1986)
original drawings of this species shows very
strong trapeziform cell outline with practically
flat or even truncate apex (Fig. 3 A). Such shape
of the cells is different from the shape shown by
drawings of Eichler & Gutwinski (1895) (Fig. 3
B). As known (Palamar-Mordvintseva, 2005: 5),
main systematic characteristics which plays
significant role in identification of desmids are:

shape of the cells, sinus structure, cell wall
patterns and chloroplast shape and architecture.
Based on this axiom, we can assume what
Cosmarium taxichondriforme Eichler & Gutwinski
sensu Palamar-Mordvintseva may be a new, not
yet described variety of this species. Detailed
studies of the cell morphology of intraspecific
taxa of this species are important to confirm this
assumption.
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Fig. 3. Original drawings of Cosmarium taxichondriforme Eichler & Gutwinski 1895:

by Palamar-Mordvintseva, 1986, p. 260, plate 59,
fig 6 (A) and by Eichler & Gutwinski, 1895, plate IV, fig.23 (B)

Conclusions

Our publication is the fourth documenta-
tion of Cosmarium taxichondriforme Eichler &
Gutwinski 1895 in Ukraine. All these four
records refer to the Left-bank Polesie (part of
the Ukrainian Polesie situated on the left bank
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of Dnipro river). Our publication provides the
first light microscope images as well as updated
dimensions of Ukrainian population of this
interesting species. We also hope that future
findings of this taxon will bring light to better
understanding of Cosmarium taxichondriforme
and its infraspecific taxa.
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