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Together with the class of the Schizomycetes (bacteria) the Cyanophy-
ceae belong to the division of the Schizophyta which division differs

from all other plant divisions by lacking a nucleus. However, the

central part of their cells is a nuclear equivalent (Procaryota). This

nucleoplasm or centroplasm or central body in the Cyanophycean cell

has been studied profoundly these last fifteen years (Beck, Bowen,

Gassel, Fuhs, Giesy, Herbst, Hutchinson, Jensen, Jost, Pankratz,

Rabinovich, Sun and others) by means of the electron microscope.
The resulting papers are mostly beautifully illustrated by electron

micrographs. Pure cultures ofChroococcales ( Gloeocapsa ,
Gloeothece, Pleuro-

capsa) as well as Hormogonales ( Anabaena
, Nostoc, Microcoleus, Oscillatoria,

Phormidium, Symploca) have served for these investigations. The general
results of these studies have provided us with a detailed picture of

the nucleoplasm. The uncoloured nucleoplasm often has a fine

reticulate-fibrillar texture, the anastomosing fibrils are intertwined by
cytoplasm. In the nucleoplasm have been found to occur: vacuoles,

opaque globular granules and polygonous bodies, which have a con-

nectionwith the reticulate structure. Though the nucleoplasm contains

nuclear material, the general conclusion is that there are no chro-

mosomes and that no mitosis occurs. Only Funs (1958), who discovered

Feulgen-positive linear filiform or bar-shaped structures in the cen-

troplasm, about0.2 n in diameter, compared these with chromosomes,
for their length is more or less constant and they split longitudinally
into two diverging parts. He did not see any spindle-shape, however,

inherent to mitosis. Gassel and Hutchinson (1954) doubt the pos-

sibility of a comparison with chromosomes since the resembling
structures vary in shape and size in various cells.

Several former investigators were positive about the existence of

a true nucleus and chromosomes in the cell ofCyanophyceae. Kohl (1903)
wrote a book about: “Organisation und Physiologic der Cyanophy-
ceenzelle und die mitotische Teilung ihres Kernes”, in which numerous

coloured figures show the mitosis and the chromosomes, observed

with a light microscope. Tolypothrix lanata was used for these studies.

Kohl did not see a nuclear membrane. To-day, investigators who

have made electron-microscopic studies are convinced that no such

a membrane between nucleoplasm and chromoplasm exists. They,

however, do not at all confirm those bold conclusions concerning
chromosomes and mitosis. Cell-division starts with an annular con-

striction of the protoplast.
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The wall of the Cyanophycean cell consists of two, three or four

layers. In the Hormogonales are found to occur fine connections through
the cell-wall between the protoplast of two neighbouring cells. Inside

the cell-wall is the coloured part of the cytoplasm, the chromo- or

chromatoplasm, having lamellar structures to which chlorophyll and

photo-synthesis are inherent. Also vacuoles and cyanophycine-gra-
nules occur in the chromoplasm.

The Cyanophyceae differ from the bacteria according to Fott, 1950

(pp. 27, 40) by never having moving flagellate cells and often having
hormogonal, but never simple trichomes and by in many cases

showing hormogonal movements. Consequently, like others, this au-

thor considers Beggiatoa and Thiothrix to belong to the Cyanophyceae,
for these organisms have hormogonal trichomes and Beggiatoa shows

Oscillatoria-like movements, Thiothrix forms hormogones. In Fott’s

opinion, the lack of photosynthetic pigments in such apochlorotic
genera, as are Beggiatoa and Thiothrix, is an unreliable character,
since many Cyanophyceae are only faintly coloured or nearly colourless

and bacteria can be green or purple coloured. Soriano and Lewin

(1965) are of an opposite opinion. They deem the occurrence of the

sulphur granules in the Beggiatoa cells, though rarely lacking, to be

an important character and do not think it appropriate to place that

genus in the Oscillatoriaceae nor in the Beggiatoaceae in the Hormogonales.
They consider Beggiatoa to belong to the Flexibacteria. These authors

indicate that there are numerous one- or more-celled apochlorotic
gliding organisms without flagella, related to the Cyanophyceae but

having no photosynthetic pigments, living in marine as well in fresh-

water habitats. Many of these organisms have been described origi-
nally as Oscillatoria species. There are gradual transitions from the

above mentioned organisms to Myxobacteria. Soriano and Lewin con-

clude that there is no natural limit between the Cyanophyceae and the

bacteria. Physiologally, as they indicate, there is some difference,
since the Cyanophyceae possess chlorophyll a and evolve oxygen, whereas

the bacteria generally are not photosynthetic and if so, do not evolve

oxygen. After considering the above mentioned arguments, we may

agree that no natural limit exists between the Cyanophyceae and the

bacteria. In a recent paper Echlin and Morris (1965), after thorough
considerations, came to the suggestion that “bacteria and blue-green
algae should be isolated in a group distinct from all other organisms.”

Despite the sharp delimitation of the Cyanophyceae from the other

classes of algae, they are readily, also in the latest works on classi-

fication (Fott, 1959; Christensen, 1964) placed among the Algae.
In fact, the shape of the cells and of the colonies of several Cyanophy-
cean species show a great resemblance to those of Chlorophycean
species. Difficulties are met with in delimitation of the genera and the

species of the Cyanophyceae. The morphological variability, as well as

the differences caused by various environmental conditions and the

different stages in growth, all suggest different species thus causing
these difficulties. For this reason it is advisable, not to describe a new

Cyanophycean species just because the material concerned is not
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identical with the species to which certain keys for identification lead

or with descriptions in flora’s, however good these may be. Finding
in Pankow and Jahnke (1965, p. 332): ”Oscillatoria lutescens nova

spec. Fine am 27 Oktober 1963 aus einem Dorfteich in Dummerstorf

(bei Rostock) entnommene Wasserprobe enthielt reichlich farblos-

gelblichgriine Trichome einer Oscillatoria-Art,
_ ,

die sich mit Hilfe der

gebräuchliche Bestimmungsschlüssel (Geitler, 1932; Desikachary,
1959) nicht bestimmen liess”, or in Welsh (1964, p. 258) concerning

Oscillatoria Chutteri n. sp. “It will be seen from this diagnosis and the

iconographs that this alga has certain features reminiscent of Oscil-
latoria Martini Fremy, O. janthiphora (Fior.-Mazz.) Gomont, O. leate-
virens (Crouan) Gomont, O. acuminata Gomont, O. brevis (Kutz.)
Gomont, and O. Boryana Bory ex Gomont, and ofPhormidium favosum
(Bory) Gomont, Ph. subfuscum Kutz. ex Gomont, Ph. uncinatum Gomont,
and Ph. autumnale (Ag.) Gomont, but none of these ten species pos-
sesses all the features and measurements of the present one” we

hardly feel convinced that these species are new species. For, to

discover whether a species is really a new one a thorough study is

required not only of the genus concerned but also of the related ones

to obtain an understanding of their variability. This must be done
both by studying the literature and also by studying a good quantity
ofmaterial. Nowthat cultures of Cyanophyceae with hardly any bacterial
contamination can be obtained by using ultraviolet radiation, they
certainly are very useful to complete such a study of dried specimens
and material preserved in liquid, as long as abnormal forms which

sometimes appear in cultures are duly recognized.
To make the publication of a new Cyanophycean species valid the

nomenclatural type should be dried material and not a mere figure.
Dried material of Cyanophyceae can, in most cases, be satisfactorily
studied after being soaked in dilute detergent.

Variability in the Cyanophyceae, not only in morphology but also

occurring in different circumstances and in different stages of the

species has been demonstrated already by Crow (1923, 1924) by
means of experiments. Yet, he did not go as far as changing the

existing concept ofthe species of the Cyanophyceae with this knowledge.
For, in his study of Microcystis (1923) in spite of his statement; “when-

ever abundant material occurs the precise limits of the different

species become impossible to define” and discovering intermediate
forms between the species in one and the same environment, he gives
a key for 17 species, which he himself judges to be artificial.

Variability in Cyanophyceae was also demonstrated by Jaag’s (1945)
experiments with a not definitively identified Scytonema. The light
intensity appeared not only to influence the colour and the habit of
the colony, but also the false branching which could be single, double

or wanting, as well as the occurrence of heterocysts which could be

more or less abundant or wanting. The number and occurrence of
the false branches, as well as the occurrence of the heterocysts are

important characters to distinguish genera and families in the Cyano-
phyceae. A similar result was obtained by Stein (1963) from her cultures
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of a Tolypothrix species, finding forms with single and forms with

double false branches.

In nature, Jaag (1943) discovered the great variability in the

sheath and the false branching of Scytonema myochrous, with status

crustaceum in extreme dry places, status myochrous in moist habitats

and status petalonema in very wet places. Up to that time the three

states were considered to be three species: Scytonema crustaceum, Scytonema

myochrous and Petalonema alatum, but Jaag discovered intermediate

forms. The present author recently collected the same species on a

moist east-exposed rock-wall with rare, very short, nearly all single
false branches.

Sghwabe (1964) in one of his last papers, carefully avoided a

definitive delineationof Oscillatoria acutissima Kuff. feeling that a better

knowledge of the variability is required.
Unbranched filaments are characteristic for the genus Lyngbya, but

in Lyngbya aestuarii occasionally false branching occurs (Gomont, 1892,

p. 149; Koster, 1960, p. 359, fig. 44).
Crow’s (1924, p. 407) remark: “The old idea that the naturally

occurring forms of Cyanophyceae are numerous polymorphs of a few

main types, receives no support from modern systematists” could not

be written in these days, since Drouet and Daily’s (1956) and Fan’s

(1956) revisions of Cyanophycean genera and Drouet’s papers on

polymorphous Cyanophycean species (1962, 1963, 1964) appeared.
For the time being, the changes of more or less well known names of

generaand species or placing them into the synonymy ofother species,
which appeared to be necessary from these revisions, cause certain

difficulties and annoyance for many phycologists, such as ecologists,

cytologists, physiologists. It is natural that only gradually will the

change of names as indicated in the revisions find their way into the

phycological papers. Confusing, however, are motiveless alterations of

descriptions of species such as in the interesting paper of Giesy (1962,

p. 122), where Oscillatoria limosa Agardh is indicated to have trichomes

which are 2-6 /i in diameter. O. limosa Ag. ex Com., a characteristic

species, is described by Gomont (1892, p. 211) as having trichomes

which are 11-20 (usually 13-16) fi in diameter.

In extremely variable species it may be of interest to distinguish

infraspecific entities, sometimes for convenience’ sake rather than of

taxonomic value, such as varieties, formae, formae speciales, ecophenes
and status indicating minor differences, like in Lyngbya aesturarii

(Mertens) Liebm. ex Com. (Gomont, p. 149, 150) and in Mastigo-
cladus laminosus Cohn ex Kirch, (syn. Hapalosiphon laminosus Hansgirg
ex Born, et Flah.) as described by several authors and recently by

Anagnostidis (1961, p. 109, p. 279-281).

This paper was written in honour of Dr. J. Lanjouw who has been teaching
general plant taxonomy at the Rijksuniversteit of Utrecht for about 35 years.

May he find some interest in these remarks about one of the oldest groups ofplants,

being recorded already from Precambrian, Cambrian, Silurean and Devonian

formations.
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