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The generic name Steinedesmus was established by KOFOID ( 1911) instead of Steiniella 
BERN. 1908, which is the latter homonymum of Steiniella SCHUTT 1895 (Gonyaula
caceae, Dinophyceae). The genus Steiniella BERNARD 1908 (Scenedesmaceae, Chlorel
lales) was described as a monotypical taxon with the type species Steiniella graeve-
11 itzii . H is similar to the genus Scenedesmus by the form of the coenobia, but differs 
from it by the occasional formation of syn coenobia (coenobia are connected by the 
remnants of mother cell walls). Because the facultative formation of syncoenobia was 
also found in several other Scenedesmus-species, the genus Steiniella ( = Steinedesmus) 
was consider.ed as superfluous. However, the tendency to form syncoenobia is con
nected with another important feature in Steinedesmus, i.e., the daughter coenobia are 
r eleased through the apical openings from the mother cells, not through lateral fissures 
'LS is the case of Scenedesmus. The genus Steinedesmus is therefore acceptable and 
··haracterised by the following features: (i) linear coenobia with clearly alternating 
cells, (ii) apical openings of the mother cells, (iii) tendency to form syncoenobia, and 
(iv) smooth cell walls without sculptures. A similar genus is Rayssiella EDELST. et 
P RESC. 1964, in which the cells are connected by the processi on the proximal cell 
ends . With ."eferonce to the above mentioned diacritical features the genus Steinedesmus 
KOFOID contains 6 species : St. ovalternus (CHOD.) comb. nova, St. arcuatus (LEMM.) 
comb. nova, St. ralfsii (PLAYF.) comb. nova, St. graevenitzii (BERN.) KOFOID (type
species), St. indicus (HoRTOB.) comb. nova, and St . capitatus (G. M. SMITH) comb. 
nova. 

1) Cuban Academy of Sciences, Institute of Botany, Botanical Garden, P epito Tey, 
Cienfuegos, Cuba; 2) Czechoslovak Academy of Sciences, Botanical I nstitute, D epartment 
of Hydrobotnny, Dukelska 145, 37982 11febon, Czechoslovakia. 

~NTROIJUC'J' JON" 

BERNARD (1908) described from Indonesia (Java) the genus Steiniella with 
the type species Steiniella graevenitzii (Fig. la). The alga forms flat 4-8-celled 
coenobia with serially arranged and alternating cells like Scenedesmus, but 
the coenobia are connected spatially in syncoenobia by the remnants of the 
mother cell walls. The name Steiniella is incorrect because it was already 
used by SCHUTT (1895) for one genus of Gonyaulacaceae (Dinophyceae); 
KOFOID (1911), therefore, changed the generic name Steiniella BERN. 1908 
into Steinedesmus (cited according to FARR & al. 1979). It was found later 
that the d&iughter coenobia sometimes remained attached to the remnants 
of the mother cell walls also in several other species of Scenedesmus; the 
genus Steiniella ( = Steinedesmus) was therefore considered as superfluous 
(ClIODAT 1926, LUND 1960, UB:ERKOVIClI 1966, etc.). 

The type species, Steinedesmus graevenitzii, is characterised by yet another 
feature that supports the formation of syncoenobia. It is the release of the 
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daughter coenobia from the mother cells through the apical or subapical 
openjng, not through lateral fissure as known in Scenedesmus (Figs. 2, 3). 
Because this feature is stable according to our investigation, and reflects 
a certain polarity of cells, we consider it to be important from the biological 
and evolutionary points of view and accept the genus Steinedesmus. 

The genus Scenedesmus comprises several other taxa the morphology of 
which is similar to that of Steinedesmus graevenitzii. The following review 
discusses the generic features of the taxa in question, and the conspectus of 
the revised genus Steinedesmus is given. 

RE SU LT, AN D D ISCUSS I ON 

1. Steinedesmus graevenitzii 

The type species of the genus Steinedesmus KOFOID 1911 ( syn.: Steiniello. 
BERN. 1908) is St. graevenitzii (BERN.) KOFOID (Fig. 1). The genus is charac 
terised by ± ellipsoidal or slightly ovoid symmetrical cells connectec 
alternately in linear coenobia. The coenobia possess the tendency to become 
joined together in colonies (syncoenobia) by the remnants of the mother cell 
walls. The daughter coenobia liberate from the mother cells through the 
apical openings of the cell walls (Figs. la, 2, 3). This feature is not described 
accurately in the diagnosis, but it is in coincidence with both the iconotype 
and our material from Cuba, which corresponds with the original description 
in all the other features (Figs. la, 4b ). 

F ig . 1. - , teinedesmus graevenitzii (CHOD.) K OFOID ; a iconotype from B ERXARD 1908 from 
Indonesia, b after ::\fARGALEF 1956 from f)pai n , c· a fter UHERKOYTCH 198 1 from B rasil. 
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St. graevenitzii was later synonymised with Scenedesmus (mostly with Sc. 
ovalternus) but its features (syncoenobia, apical openings of mother cells) can 
be used as diacritical characters of the separate genus and species. 

2. Scenedesmus obtusus, Sc. alternans, Sc. platydiscus and Sc. ovalternus 

MEYEN (1829) described Scenedesmus obtusus documented by two draw
ings (his figs. 30, 31) which probably represent two different species (comp. 

A B c 

Fig. :!. - Disintegration patterns of the mother cell walls(in Steinedesmus - A , Rayssfrlla - U, 
and .'i'ce11edesmus (subg. Scenedesmus) - C (Orig.) 

F igs. 5a and 6a). The name Sc . obtusus was used mainly in the sense of 
MEYEN's fig. 30 (our Fig. 5a; e.g., in G. M. SMITH 1916, COMPERE 1976, Ko
MAREK & FoTT 1983), but the other usage (i.e. , the identification with 
MEYEN's fig. 31 , our Fig. 6a) also occurs (HEGEWALD & SCHNEPF 1979, our 
Fig. 6e). 

We studied several natural populations of the alga in question and several 
similar species, with the following results: 
(a) The first type (Fig. 5a) corresponding with MEYEN's fig. 30, has 4-8-
celled coenobia with oval, slightly irregularly arranged cells. The cells of the 
8-celled coenobia are situated in two rows. The neighbouring cells either 
touch each other with their side walls or there are narrow spaces between 
them. Both cell ends are broadly rounded with the cell walls not thickened. 
The outer cells have mostly convex sides. Between the rounded proximal 
ends ("bases") of the cells there occur small, ± triangular and irregular 
spaces. The daughter coenobia liberate through the apical opening. Because 
the name "Sc. obtusus" is in this concept no men confusum and no men 
ambiguum, it must be rejected a ccording to Code, Art. 69, and a new correct 
name has to be selected. 

Because CHODAT 's ( 1926) iconotype of Sc. ovalternus (Fig. 5b) corresponds 
well to this alga, this name can serve as basionym for our alga within 
S einedesmus. The correct name of this alga is, therefore, Steinedesmus 
ovalternus (C:aon.) comb. nova . At least, this alga is similar to Steinedesmus 
graevenitzii and the variation limits between these two species must be 
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revised in the future. Similar alga was pictured as Sc. bijugatus var. irregu
laris sensu PlIILIPOSE 1967 from India (Fig. 5c). 

(b) MEYEN's other alga (his fig. 31) has a cell morphology similar to Steine
desmus graevenitzii (Fig. 6a) but the syncoenobia have never been found. 
Other morphologically similar algae are published under the names Sc. alter-
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Fig. 3. - Comparison of the reproduction stages in Steinedesmus (2 species}, Rayssiella (3 species), 
and Scenedesmus (3 species) . (From. different authors.) 

nans REINSCR 1867 p.p. (Fig. 6b , second picture), Sc. bijugatus sensu SKUJA 
1956 from Sweden (Fig. 6d) , Sc. bijugatus var. graevenitzii sensu PHILIPOSE 
1967 from India (Fig. 6g), and Sc. obtusus sensu HEGEWALD & SCRNEPF 
1979 from Hungary (Fig. 6e). In Cuba (Fig. 6h) a morphologically similar 
population was found, in which the daughter coenobia liberate exclusively 
by the apical openings (COMAS in litt.). Because in this alga the daughter 
coenobia liberate through the apical openings in the mother cells they must 
be classified as one separate species of Steinedesmus. 

The question of correct name of this alga remains. REINSCR's "Scenedesmus 
alternans" is in the same situation as with MEYEN's Sc. obtusus. The iconotype 
consists of two pictures belonging to two different types (the first one possibly 
to Dimorphococcus; our Fig. 6b). The name "Sc. alternans" is therefore nomen 
confusum, in spite of its being used later only for different Scenedesmus 
species. The very similar alga is also Sc. ralfsii PLAYF. 1923 (Fig. 6c) which 
can be used for the typification of the species in question. The correct name 
in this case is Steinedesmus ralfsii (PLAYF.) comb. nova. 

The relations of St. ralfsii to Sf.. graevenitzii and St. ovalternus are yet 
unclear. If the wider variation will be proved in these types and the taxonomic 
identity of all three taxa discussed, the correct name must be "St. obtusus 
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(MEYEN)" because both of MEYEN's algae belong in this case to one and the 
same species. 

(c) Habitually similar alga is Scenedesmus platydiscus (G. M. SMITH) CHoD. 

Fig. 4. - Steinedesmus graevenitzii (CHOD .) KOFOID, Cuban populations: a detail of a 4-celled 
coenobium, b-d colonies, e-h free coenobia, i solitary cell, j -k reproduction stages. (Orig. 
COMAS.) 
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1926 (Fig. 7). The coenobia are composed mainly of 2 rows of oval cells 
touching one another at their sides, without apical thickenings, broadly 
rounded at both ends. The outer cells have mostly slightly concave external 
sides. The daughter coenobia liberate through the lateral fissure, but syn
coenobia were never observed. We studied the different populations of this 
alga from Czechoslovakia. It belongs to the genus Scenedesmus and the 
correct name is Sc. platydiscus. 

3. Scenedesmus arcuatus, Sc . disciformis and Rayssiella hemisphaerica 

Scenedesmus arcuatus (LEMM.) LEMM. 1899 (Fig. 8) has coenobia similar 
to Sc. platydiscus, but it differs from it by the longer and slightly narrowed 
cell ends, commonly arcuated coenobia and, mainly, by the apical openings 
of the mother cells during the reproduction. The ability to form small syn
coenobia was also observed. In our opinion, this species must be transferred to 
the genus Steinedesmus as a separate species, Steinedesmus arcuatus (LEMM.) 
comb. nova. 

Another similar species, Scenedesmus disciformis (CHoD.) FoTT et KoM. 
1960, has the neighbouring cells completely attached to each other, no spaces 
(or with very small and regular triangular openings) between their proximal 
" bases" and walls, and with slightly concave sides of the outer cells (Fig. 3). 
The daughter coenobia are released through the lateral fissure in the mother 
cell walls (comp. KOMAREK 1983). In our opinion, this species is well defined 
and belongs to the genus Scenedesmus. 

a 
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Fig. 5. - Steinedesmus ovalternus (CHOD.) comb. nova: a iconotype of Sc. obtusus JlEYEX 1829 
p.p. (fig. 30), b iconotype of Sc. ovalternus CHoD. 1926, c Sc. bijugatus (TuRP.) K UTZ. var. irregu
laris WILLE sensu PHILIPOSE 1967 from India. 
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Similar to Steinedesmus arcuatus is Rayssiella hemisphaerica EDELST. et 
PREsc. 1964. It follows from the iconotype of this alga (reproduction stages) 
that the proximal parts of the cells are connected by processi, which can 
define the separate genus (Fig. 3, arrows) . 
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Fig. 6. - a Iconotype of Sc. obtusus MEYEN 1829 p.p. (fig. 31); b iconotype of Sc. alternans 
REINSCH 1866. - Steinedesmus ralfsii (PLAYF.) comb. nova: c iconotype of Sc. ralfsii PLAYF. 1923, 
d Sc. bijugatus (TURP.) K u TZ. after SKUJA 1956 from Sweden, e Sc. obtusus MEYEN after HEGE
WALD et SCHNEPF 1979 from Hungary, f Sc. ovalternus CHOD. after Krss 1939 from Hungary, 
!I Sc. bijugatus (TURP.) K u Tz. var. graevenitzii (BERN.) PHILIP. after PHILIPOSE 1967 from India, 
lt Orig. COMAS from Cuba. 
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Scenedesmus arcuatus var. capitatus G. M. SMITH 1918 (Fig. 9) is a well 
described taxon, also with apical openings of the mother cell walls. We 
classify it, therefore, as a special species of the genus Steinedesmus, namely 
St. capitatus (G. M. SMITH) comb. nova. 

a 

b 

C®000 ~ 0 0 0 0 
0 0 

d 

Fig. 7. - Scenedesmus platydiscus (G. M. SMITH) CHOD.: a iconotype of G. M. SMITH 1916, b S c 
arcuatus (LEMM.) LEMM. sensu UHERKOVICH 1961 sec. 1966 from Hungary, c Sc. alternans 
REINSCH var. platydiscus G. M. SMITH sensu FoTT et KoM. 1960 from Czechoslovakia, d Sc. 
arcuatus (LEMM.) LEMM. sensu PHILIPOSE 1967 from India. 

4. Scenedesmus apiculatus and Sc. apiculatus var. indicus 

Another similar alga is Scenedesmus apiculatus W. et G. S. WEST forma in 
UB:ERKOVICH 1959 (see UHE'.RKOVICll 1966, fig. 253), and Sc. apiculatus var. 
indicus HoRTOB. 1969 (Figs. lOb, c). The features of these algae are as 
follows: 4-8-celled coenobia with strongly alternating cells, and spaces 
occurring between the cells. Cells elongated, irregularly spindle-like or 
elongated oviform, sometimes slightly asymmetrical and curved, with 
wart-like thickenings at the distal ends. Reproduction (according to our 
material from Cuba) through the apical openings. 

This alga evidently represents a separate taxon similar to St. ralfsii, from 
which it differs mainly by the more elongated cells and by the dentiform 
thickenings of the cell wall. As the reproduction process is similar to that in 
Steinedesmus graevenitzii, this alga must be re-classified in the genus Steine
desmus. 

This taxon was described from the tropical region, but its findings from 
the temperate zone are not rare (Hungarian localities). The epitheton can not 
be "apiculatus" because in WEsT's iconotype of Sc. apiculatus (Fig. lOa) the 
cells are clearly oval with distinct terminal teeth, while they are irregularly 
oviform in the described material and the apical wart-like thickenings of the 
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cell walls (not teeth) are present. The correct name for this alga within Steine
desmu s should be St. indicus (HORTOB.) comb. nova. 

5. Rayssiella curvata and R. marvanii 

Rayssiella curvata (originally Scenedesmus curvatus BoRL. 1897) and R. 
marvanii (Fig. 3) were reclassified into the genus Rayssiella by KOMAREK 
(1974) because of the alternating cells in coenobia, lateral connections of the 
distinct processi at the proximal ends of the cells, slightly arcuated coenobia, 
and liberation of daughter coenobia from the mother cells through the apical 
or subapical openings (corresponding with the iconotype of Rayssiella hemi
sphaerica). 

The genus Rayssiella is surely very close to Steinedesmus; the morphology 
of cell connections can, however, distinguish the two genera. The morphology 
of the connecting processi is documented by the iconotypes of R. curvata 
and R. marvanii; in the type species, R. hemisphaerica, it follows from the 
pictured reproduction stages (see also the iconotype). 

6. Rev~ew of the genus Steinedesmus KOFOID 1911 and similar Scenedesm'll s 
species 

Steinedesmus KOFOID Univ. Calif. Puhl. Zool. 8: 199, 1911. 

Syn.: S teiniella BERN . Protoc. D esm. d'eau douce a Java, p. 189-190, 1908; non Steiniella 
SCHUTT 1895. 

Coenobia linear with 2 rows of clearly alternating cells, touching only at 
their bases, with (2)-4-8 cells; spaces occur between the cells in one row. 
Coenobia connected occasionally in syncoenobia by the remnants of mother 
cell walls. Cells oval, ellipsoidal or ovoid, sometimes slightly asymmetrical 
(particularly the marginal ones), sometimes narrowed at the distal ends, and 
with thickened walls. Cell walls smooth, without sculptures. Chloroplast 
parietal, with one pyrenoid having a starch sheath. Reproduction by daughter 
coenobia, liberating through the terminal opening from the mother cell. -
Type species: Steiniella graevenitzii BERN. 1908 = Steinedesmus graevenitzii 
(BERN.) KOFOID 1911. 

Key to the determination of the species: 
la Cells clearly ovoid (widest in 1/5 or 1/3, rarely in 1/2 of the cell length), without thickened 

cell walls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
lb Cells ellipsoidal os irregular ovoid (widest in 1/3 or 1/2 of the cell length) and elongated, 

obligatory or facultatively with polar cell wall thickenings (sometimes indistinct) or with 
wart-like thickenings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

2a Cells shortly ovoid to oval, mainly 10-14 x 4 - 8 µm, speces between the cells lack or narrow 
(rarely wider than the width of cells); coenobia sometimes with irregularly arranged cells ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. St. ovalternu.s 

2b Cells elongated, ovoid, mainly 8 - 20 X 4-9 µm, spaces between the cells narrow and regular 
(less than 1/2 width of cells); coenobia regular, mainly arcuated ............ 2. St. arcuatus 

3a Cells ± ellipsoidal or ellipsoidal-ovoid (especially the inner ones), facultatively with cell 
wall thickenings at one or both poles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

3b Cells in outline ± ellipsoidal (sometimes with slightly elongated distal ends), obligatory 
with apical wart-like thickenings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

4a Coenobia regular, mainly solitary, without forming syncoenobia ........... 3. St. ralfsi i 
4b Coenobia often irregular, sometimes arcuated, with the tendency to form syncoenobia 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. St. graevenitzii 
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5a Inner cells narrow, ovoid, 10 - 17 X 3 - 8 µm, outer cells ± ellipsoidal, sornetimes slightly 
asymmetrical ....................... . ........... .. ................... 5. St. indicus 

5b All cells widely ovoid to a lmost oval, 9 - 23 x 8- 11 µm, symmetrical .... . . 6. St. capitatus 

l. Steinedesmus ovalternus (Cnon.) comb. nova 

Syn.: Scenedesmus obtusus MEYEN Nova Acta Phys. Med. Acad. Caes. Leop. Carol. Nat. Curr. 
14(2) : 775, 1829, p.p. (fig. 30); nomen ambiguum. 

Scenedesmus ovalternus CHOD . Scenedesmus, p. 164, fig. 51, 1926; basionym. 
Scenedesmus bijugatus (TURP.) KUTZ. var. irregularis \YILLE sensu PHILIPOSE Chlorococ

cales, New Delhi, p. 253, 1967. 

Coenobia (4) - 8-celled, sometimes irregular, easily disintegrating; cells 
oval or widely ovoid, widely rounded at the ends, without thickened cell 
walls; the spaces between the cells lacking or narrow, rarely ± as wide as is 
the cell width. Coenobia mainly solitary, rarely joined together. Cells 
(?4)-8-18 x 3-12 µm. - Probably more frequent in tropical and rare in 
temperate regions. - Fig. 5. 

Notes: The variation range of this alga probably also comprises other described taxa such as 
Sc. ovalternus var. radiatus (REINSCH) HANSG., Sc. bijuga ,·ar. alternans forma sensu BORGE, 
Sc. bijuga var. alternans f. parvus G. l\'I. SMITH, Sc. bijuga f. minutissimilS KuFFER., Sc . alternans 
, ·a r. irregularis (Kiss) KIRJ., and others. 

2. Steinedesmus arcuatus (LEMM.} comb. nova 
f;~·n.: Scenedesmus bijugatus (TURP.) KUTZ. Yar. arcw1tus LE:\DL Bot. Zentralbl. 76: 159, 1898; 

basionym. 

d 

Fig. 8. Steinedesmus arcuatus {LEMM.) co1nb. nova: a iconotype of Sc. arcuatus (LEMM.) LEMM. 
after LEMMERMANN 1899, b Sc. arcuatus (LEMM.) LEMM. after G. M. SMITH 1916, c Sc. arcuatus 
{LEMM.) LEMM. after SKUJA 1956 from Sweden, d Sc. arcuatus {LEMM.) LEMM. after G. M. SMITH 
1920 from USA, e Sc. alternans REINSCH var. prescottii FoTT et KoM. after FoTT et KoM. 1960 
from Czechoslovakia. 

106 



Scenedesmus arcuatus (LE.:\fM.) LEJHM Forschungsber. Biol. Stat. Plon 7 : 112 fig. 1, : 2-4, 
1899. 
Scenedesmus bijuga var. alternans sensu G. M. SMITH 1920 and PRESCOTT 1951. 
Scenedesmus curvatus B OHL. sensu auct. post . 
Scenedesmus nlterncms R EIKSCH var . arcuatus (LE:1DL) FoTT et KoM. P reslia 32 : 126 - 127 

fig. 8 : 10, 1!)60. 
,'-.'ce11edes nius alternans REINSCH var. prescottii FoTT et KoM. Prcslia 32: 127, fig . 8: 5, 

1960 . 

Coenobia (2) - 4 - 8-celled , regular, mainly arcuated ; cells elongated-ovoid, 
slightly narrowed at the ends and widely rounded , without thickened cell 

a 

F ig . 9. - Steinedesmus capitatus (G. M. SMITH) comb. nova: a iconotyp e of Sc. arcuatus var. 
capitatus G . }I. SMITH 1918 from USA, b a fter G . lVL SMITH 1920, c a fter HoRTOBAGYI 1969 from 
India. 

walls; the spaces between cells narrow, up to 1/2 of the cell width. Coenobia 
mainly solitary, rarely (young stages) are the daughter coenobia joined 
facultatively by the remnants of mother cell walls. Cells 8-20 x 4-9 µ.m. 
- In slightly eutrophic waters, mainly in the temperate zone. - Fig. 8. 

3. Steinedesmus ralfsii (PLAYF.) comb. nova 

Syn.: Scenedesm us raljsii PLAYF. Proc . Linn. Soc. N.S .,¥ . 48 : 22, 1923; basionym. 
? Scenedesmus obtusus MEYEN N ova Act a Phys. Med. A cad. Caes. L eop. Carol. Nat. Curr. 

14(2) : 775, 1829, p.p. (fig. 31); n om en ambiguum . 
? Scenedesmus alternans REINSCH Abh. Sen ck. N a turf. Ges. 6: 135, fig . 20 : D 5, 1867, 

p.p . ; nomen a mbiguum. 
? Scenedesmus p latydiscus (G. l\I . SMITH) Cnon. var. alternans (REINSCH) CHOD . Scenedes 

m us, p. 176, 1926. 
? Scenedesmus obtusus MEYE:-< f . alternans (REINSCH) COMP. Bull. J a rd . b ot. n at. B elg. 

46: 231 , 1976. 
Scenedesmus obtusus MEYEN sen su HEGE"-. et SCHNEPF Schw. Z. Hydrobiol. 40 : 326, 

fig. 6d, 1979. 
Scenedesmus bijugatus (TtJRP.) K UTZ. sen su SKUJA Nova Acta Reg. Soc . Sci. Upsal. 4, 

16(3) : 179, figs . 28 : 29 - 32, 1956. 
Scenedesmus bijugatus (TURP.) K UTZ. v a r. graevenitzii (BERN.) PHILIPOSE Chlorococcales, 

N ew D elhi, p. 254, 1967; sine t ypo. 

Coenobia (2) - 4- 8-celled, mainly regularly situated in two rows; cells 
± oval-ovoid to elongated ovoid or ellipsoidal-ovoid, to the distal end 
± slightly narrowed, rounded and (sometimes?) with slightly thickened cell 
wall; the spaces between the cells of the width of± 1/2 of cells or as broad 
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as the cell width. Cells 13.2-17 x 3-10 µm. - Probably with cosmopolitan 
occurrence, but not co~mon. - Fig. 6. 

4. Steinedesmus graevenitzii (BERN.) KOFOID Univ. Calif. Puhl. Zool. 8 199, 
1911. 

Syn.: SteiniellagraevenitziiBERN. Protoc. Desm. d'eau douce Java, p. 190, fig. 463 -466, 1908. 
Scenedesmus ovalternus CHoD. var. graevenitzii (BERK.) CHOD. Scenedesrnus, p. 165, fig. 52, 

1926. 

a 

Fig. 10. - a Iconotype of Sc. apiculatus (W. et G. S. WEST) CHOD. afterW. et G. S. WEST 1984. -
Steinedesmus indicus (HoRTOB.) comb. nova: b iconotype of Sc. apiculatus var. indicus HoRTOB. 
1969 from India,<' Sc. apiculatus forma sensu UHERKOVICH 1959 sec . 1966 from Hungary. 

Scenedesmus graevenitzii (BERN.) lVlARG. Publ. Inst. Biol. apl. 22 : 91, fig. 14d, i, 1956. 
Scenedesmus bijugatus (TURP.) K UTZ. var. graevenitzii (BERN.) PHILIPOSE Chlorococcales, 

New Delhi, p. 254, 1967; pro typo. 
Scenedesmus alternans REIKSCH var. graevenitzii (BERN.) KIRJ. Rod Scenedesmus, Avto

ref., Plovdiv, p. 18, 1977. 
Schroederiella africana WoLosz. "ensu UHERK. Amazoniana 7(2) : 214, fig. 2: 3, 1981. 

Coenobia 4-8-celled, mainly slightly irregular, often joined in syn
coenobia; cells in outline ± ellipsoid-ovoid, slightly narrowed and rounded 
towards both ends, mostly with slightly thickened cell walls at the poles; 
the spaces between cells as wide as the cell width or narrower (up to ± 1/2 of 
the cell width). Cells 10-16,5 x 3-8.5 µm. - Cited from localities all over 
the world, but probably distributed mainly in tropical regions. - Figs. 1, 4. 

5. Steinedesmus indicus (HoRTOB.) comb. nova 

Syn.: Scenedesmus apiculatus vV. et G. s. WEST sensu auct. post. sine typo (incl. fa. in UHERKO
VICH 1959, sec. 1966). 

Scenedesmus apiculatus W. et G. S. WEST var. indicus HoRTOB. Stud. biol. Hung. 8 : 49, 
fig. 307, 1969; iconotype, basionyrn. 

Scenedesmus ovalternus CHOD. var. indicus HoRTOB. J\1icrofl. Budapest waterworks, p. 103, 
fig. 488, 1973. 

Scenedesmus alternans REINSCH var. indicus (HORTOB:) KIRJ. Rod Scenedesmus, Avtoref., 
Plovdiv, p. 19, 1977. 

Coenobia 4-8-(16)-celled; cells narrow, ovoid, sometimes slightly 
arcuated and asymmetrical, narrowed toward the ends, rounded and with 
wart-like thickenings at the poles, marginal cells irregularly spindle-shaped, 
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sometimes slightly arcuated, with thickenings at both ends; spaces between 
cells ± 1/2 as wide as the cell width, or wider. Coenobia solitary. Cells 
10-17 x 3-8 µm. - In tropical regions, rarely in warmer countries of the 
temperate zone. - Fig. 10. 

Notes: The solitary coenobia aro more similar to those of other Scenedesmus species (e.g., S. ti
biscensis ); tlH' reproduction process ancl yariation rangc must be revised. 

6. Steinedesmus capitatus (C. M. SMITH) comb. nova 

Syn.: Scenedesrnus arcuatus (LE:-.ni:.) LEMM. var. cupitatus G . .YI. 8:-.UTH Tran::;. \Vis. Acad. Sci. 
Arts Lett . 19(1): 6:37, pl. 11: 4-5, 1918; basionym. 

Coenobia 4-8-(16)-celled, arcuated, solitary or joined (when young) 
facultatively in small syncoenobia; cells ± widely ellipsoidal or oval, rarely 
slightly ovoid, rounded and with small, wart-like apical thickenings of the 
cell walls; the spaces between the cells are narrow, and neighbouring cells 
are sometimes in contact. Cells 9-23 x 3-11.3 µm. - Several localities from 
different countries, which need revision. - Fig. 9. 

The morphologically similar species with the typical Scenedesmus-like 
reproduction (lateral fissure), discussed in this paper, are as follows: 

Scenedesmus platydiscus (G. ::\1. S:-.nTH) CHOD. 19:?6 [8yn.: Scenedesmus obtusus ::\iEYEN 1829 
p.p. (fig. 30), nomen ambiguum; Sc. arcuatus var. platydiscus G . .M. SMITH 1916; Sc. reniformis 
KrsEL. 1931; Sc. alternans var. platydiscus (G. M. S:mTH) FoTT et KoM. 1960]. 

Sce11edesmits disciformis (CHOD.) FoTT et Kmr. 1960 [Syn.: 8cenedesmus bijiigatus ,·ar. disciformis 
CHOD . 1902; Sc. ecornis var. discifonnis CHOD. 1926; Sc. bijugatus sensu auct. post. (BEHRE 
1939, etc .); 'l'etrachlorella nephrocellularis KoM. 1975]. 
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BERNARD ( 1908) popsal z Indoncs ie (Java) rod zelone cenobialni fasy Steiniella (Scencdcs
maceae, Chlorellales) s jeclinym druhcm Steiniella graevenitzii. Jcho roclovl> jmeno v8ak bylo 
neplatne (pozdni homonymum ke Steiniellct ScHl'TT 1895 , Gonyaulacaceae, Dinophyc:cae), bylo 
proto nahrazeno novym jmenem Steinedesmus KOJwrn 1911. 

Tato rasa je podobna strukturou bunek [1, stad)Oll cenobii roch1 Scenedesmus, ocl nehoz so 
lisi podle puvodni diagnosy pfileZitostnou tvorbou s.vnocnobii (cenobia jsou spojena zbytky 
materskych sten). Protoie fakultativni vznik syncenobii byl pozorovan i u jinych druhu r. Scene
desmus, byl r. Steineclesmus (Steiniella BER~.) pokladan za noopravneny. Na zaklacle bohateho 
priroclniho materialu teto fasy z Kuby v8ak bylo zjisteno, ie tvorba syncenobii u r. Steinedesmus 
je zavisla jesto na clalSim znaku: clccfinna cenobia ,.;(' nem·oli\uji z matefske bunky bocni prask
linou jako je tomu u Scenedesmus, ale apikalnim otvorom a zustavaji pak casto phsoclle na zbyt
cich zoslizovatele steny. Tento znak nebyl zcllimznen ,. puvodni rodove diagnose, ale vyplyva 
z ikonotypu, je stabilni a vyjadfoje ocllifoou polaritu bunek ocl r. 8ceneclesmus. Pokladamo jej za 
dlileiity z biologickelto i vyvojo\·eho hlediska a povafojcme proto i rod Steineclesmus za oprav
neny. 

Rod Steinedesmus lze tedy cleflnovat naslodujicimi cliakritickymi znaky: (i) Linoarni, dvou
fada cenobia typu Sceneclesmus s vyrazne alternujicimi bm'lkami, (ii) uvoh'lovani dcofinnych 
cenobii apikalnim otvorem, (iii) tendence tvofit syncenobia, (iv) hladka bunecna stena bez 
skulptur na sporopoleninove vrstve. Podobnym roclem je Rayssiella EDELST. et PRESC. 1964 
s obdobnou stavbou cenobii a rovnez s apikalnim uvolnovanim clcefinnych cenobii. Bunky jsou 
v::'iak u tohoto rodu spojeny na s\·ych proximalnich koncich bocnimi vyrl'.1stky, ktere zcela chybi 
v r. Steinedesmus. 
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Podle uvedenych znaku by la proveclena revise rodu, do ktereho by lo za:fazeno 6 druhu: 
Steinedesmus ovalternus (CHOD.) comb. nova, St. arcuatus {LEMM.) comb . nova, St. raljsii {PLAYF.) 
comb. nova, St. graevenitzii {BERN.) KOFOID (typ rodu), St . indicus (HoRTOB.) comb. nova a 8t. 
capitatu1:1 (G. :\1. SMITH) comb. nova. Tri druhy (St. raljsii, St . graevenitzii a St. indicus ) byly na
lezeny na Kube, St. arcuatus je znam z mirneho pasma a take z Ceskoslovenska. St. capitatus patH 
do r. Steinedesmus podle originalniho popisu a ikonotypu G. )I. SMITHA. St. ovaltern:us, ktery jc 
morfologicky velice blizky St. graevenitzii, potfebuje dalsi reYisi. 
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