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separation of species from one another is also as dimcult as the delimiti l t ion of the
genus itself" - "The source of the difficulty is to be found in that features to be
regarded as characteristic of one species appear also as stadiums of other ones and
jn this way numerous transitions in form occur" -). According to Grtrlrn and Hu-
BER-PEsrALozzI Microcystis aeruginosa is probably identical with M. flos-aquae.
Husrn-PrshlozzI does even disbelieve the existence of Microc;stis scripta, M.
ochrqcea and M. pseudof lamentosa (Gttrltn 1925, Huarr PEsrAlozzl 1938). ln
the form group of Microc)'stis aerugiroJa STARMACH separated the f. aeruginosa
(f. typica) Er-sNxtN and f .fos-aquse (WrrrR.) ELENKTN (STARMACH 1966). FELFoLDY
(1972) claims thal Microc)'stis aeruginosa and M. fos-oquae are independent species.

Our objective cannot be to negate the existence ofthe genus Microc.)rJ/t.t, neverthe-
less it should also be emphasized that in this regard examinations on the formation
and further fate ofplanococcus cells seem to be of key importance. In the judgement
of the morphological characteristics of thc single species ecological physiological
methods should also be considered and the use of genetical methods is also urgent.
Further experiments must be performed to elucidate as to which environmental
conditions are necessary for the planococcus cells developing from trichomes to pro-
duce new trichomes. Namely, this hasnotbeen observed yet either under natural con-
ditions or in laboratory cultures. In spite of that it is l ikely that every planococcus
cell is able to produce a new trichome. ln the following the planococcus formation
of Anabaena spiroides Kleb. observed in the backwater of the Tisza river at town
Csongr6d wil l be reported.

Materials and Methods

The breaking up of the lrichomes of Anabaena spitoides into planococcus cells took placc
in f iost cases in periods of last ing mass production. Such a mass production had been obs€rved
before in sodaic lakes (e.g. Feher lake at Szeged) and in four backwaters of the Tisza river (Csong-
r6d, Cibakh{za, Rakamaz, Tiszaluc). Here the examinations performed in Csongrad backwater
wil f  be presented, since the algal f lora of this water body was studied atso in the pertod 1976 79,
and this phenomenon could be observed there on several occasions. The lransitory transforrnation
of the water inlo alkal ine (sodaic) one is l ikely to have also played a role in lhe breaking up of
tr ichomes into planococcus cel ls, since in this t ime this phenomenon was general ly observable
in waters of 8 8.5 pH. The cause of alkalinization is due to the circumstance that the zone of
sodaic soils between the Danube and the Tisza extends as far as here. Mass production of.'lr4-
baena spitoideslasted here for several months during summer 1978, and the surface ofthe blueish-
green water layer of some cm thickness was covered by floating sausage-shaped algal clots. These
were I 2 cm in length and 0.5-l  cm in thickness, and in their inside parts the tr ichomes were
tightly pressed together- Due to the unfavourable conditions of life, large-scale br€aking up of
trichomes into planococcus cells was observable.

Samples of mass production taken from various places were examined in living and fixed
condition. For the fixation of samples 2-3 % formaldehyde in water proded to be the best pre-
servative. Experiments of culturing were performed in lhe laboratory both with clumped and
Donclumped parts of the l iving malerial.  The nonclumped sample of mass production was f i l -
tered to remove the planococcus cel ls from among the tr ichomes. This could ve accomplished only
in part. The further fate of the sausage-shaped living bioseston clumps was studied so that one
part of them was left unchanged in clumps of different sizes, the other portion was separated to
consti tuent parts as much as possible and in the course of lhat care was taken to produce as l i l t le
pressure as possible on the clumps. Live preparations were made from this material and the break-
ing up of tr ichom€s into ptanococcus cel ls was examined at inlervals. The forms of the l iving
preparations were the fol lowing: l  A€robic Frepalat ions in Petr i  dishes,2. Herm€tical ly seal€d
material in glass tubes, 3. Preparai ions on exca\atcd sl ide with air bubble (a greater or smaller
air bubble was left over the malerial placed inlo tbe excavaled slide before the sealjng of its
cover with wax),4. Ana€robic preparation on nonexcavated sl ide without air bubble and sealed
with wax.
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3. Spherical bodies l-2 pm in diameter, produced by the disintegration of
cells into granules always occurred in the clumps consisting of planococcus cells,
particularly in the spaces encircled by the entangled masses of clumped trichomes.
The arrow in the upper left side of the colony of micrograph 4 points to such a
disintegration. It is visible that the small granules are located in a group inside the
mucilaginous envelope, showing that they are the products of the disintegration of a
single cell. These cells are some 1 pm in diameter. Lower another arrow points to
two small bodies which are in the process of releasing from the mucilaginous sheath.
Their diameters are somewhat greater than those of the former ones: 1.5-2 pm.
It was generally observed that this disintegration into granules in the trichomes
or in the planococcus cells intensified witb the increase of gas vacuoles in cells. The
disintegration ofthis uniform cell structure seemed to be enhanced by strong vacuoli-
zation. The tigher the clustering of hormogoniums and planococcus cells, the more
intensive wil l be the gaseous vacuolization and granule formation.

Experimental examinations

The objective of these examinations was to obtain more information.about the
ecological conditions of planococcus formation. The results of these cxperiments
will be presented according to the four groups mentioned in Materials and Methods.

L Anqbqcnq trichomes collected from open water plankton and kept in Petri
dishes under aerobic conditions seemed to remain undamaged for a longer period.
E.g. micrograph 3 in Table I was taken ofa material kept in a Pctri dish for 3 months.
The only change in that case was that the width ofthc convolutions ofthe sedimenting
spiral trichomes decreased, the trichom€s wcre nearly pressed in length into the same
plain. Under such aerobic conditions the entangled masses of trichomes were less
damaged, their hormogonium production and their breaking up into planococcus
cells wcre also less intensive, and their disinregration into granules was also insigni-
Ilcant.

2. In glass tubes sealed air-t igbt, the braking up of trichomes into hormogo-
niums and planococcus cells was surprisingly frequent. Even the solitary trichomes

P i a t e  I

l. Type form of Anabaena .r/rlrorTes Krto.eu,r from the bioscsk)n of op€n waler algal bloom.

2. A. spiroides vat. conlracta KLEB^E|J from open water mass produclion, 900: I
3. Undamaged trichomc of ,4. spiroides trom 3-month-old aerobic culture, 700:1
4. Formation of a spiral planococcus 

Til:"fi";:1iTl,U'"'sions 
of ,r. spi,,.L'r cells in clotted

5., 10. Some cells of A. .\?lroldes broke up into snrall granules without the clustering of plano-
coccus cells in sealed anaerobic 

"t,"* "id:-l;;3:lared 
slide within three weeks. 5.:1000:1.

6. Trichome of ,r. spiroides \ar. contracta from clotted bioseston at the beginning of its breaking
uP into Planococcus cells. 600:1

7. An older planococcus cluster from the trichome of A. spitoides var..orlr.r./4. The cells in the
cluster had divided more than once. 200:1

8. Trichomes of A. spiroides btoke up into planococcus clusters jn two nonths in a culture with
air bubble on excavaled slide and sealed, 300:1

9. The trichomc .l,ass of A. spiroides ciosed into a glass tube broke up into planococcus clusters
within a few weeks in anaerobic environment. Disintegration of planococcus cells into granules

in also visible, J00:1
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clustered closely together within a short t ime, and the single trjchome spirals often
piled transversally one upon the other were entangled in a netl ike fashion, In such
cases planococcus formation took place very soon. Such a case is shown in micro-
graph 9, Table I. It is seen that the breaking up of the single cells into granules has
begun. If tr ichome masses formerly clumped together got under similar conditions,
this phenomenon took place faster.

3. A similar process could be observed in preparations on excavated slides
with air bubbles under the sealed cover slide. Trichomes nearer to the bubble broke
up more slowly into planococcus cells and those remote from it faster. Micrograph
8 ofTable I was taken of a clump more remote from the bubble, in the second month
following setting in. Here the separation into smaller cell clumps is already visible.
In the greater clump on the right, the clustering of trichomes took place also trans-
versally, causing a very unequal grouping of planococcus cells. The arrow points
to two light spots. These were heterocysts, which fell a l i tt le below the optical plane
ofthe micrograph. One ofthem must have belonged to a transversal trichome. If clum-
ped trichomes were placed into excavated slide, not only planococcus formation but
also disintegration of cells into granules occurred.

4. In preparations on nonexcavated slides sealed without air bubble the tricho-
mes of Anabaenq were in the most unfavourable conditions. Here was planococcus
lormation and the disintcgration into granules the most intensive and observed
firstly. The spirals of solitary trichomcs flattened, i.e. became laterally compressed
and longitudinally elongated, the lead of the spirals increased, and their damages
assumed extreme dimensions. Micrographs 5, l0 of Table I taken in the same time
of solitary trichomes of the open water bioseston originated from preparations set in
in the same time. Micrograph was taken of f i l tered material, micrograph 10 of an
unfiltered, planococcus-containing material. The picture is the same in both cases:
The disintegration of trichomes into small granules had begun before their breaking
up, though 3 weeks before the setting in of preparations the trichomes were generally
undamaged. Most trichomes exhibited the same picture. It is visible that the single
cells resp. sections of trichomes were not the same in regard of their physiological
conditions. It is l ikely that a so-called inequal division was also involved in that. The
genetical inheritance of cells was obviously the same, but the hormonal divided-
ness between the young cells, the small local differences in the environmental factors
produced differenccs also in the vitality of the single cells resp. cell groups.

Later the spiral planococcus clumps of Anabaena spiroicle5 broke up into smaller
colonies, or remained entagled in greater net-like, so-called "open-work" groups
and having vegetated for a longer time became deceptively reminiscent of the genus
M icrocr)stis.

Discussion

The interpretation of the surprising morphological phenomena described in the
foregoing may raise several questions. Of them two are waiting for an answer:
l. Are the clumps produced by the breaking up oftrichomes viable?, 2. What induced
the trichomes to break up into planococcus cells?

The first question is adressed to the future, since today we can only state both
from the aspect of morphology and taxonomy that the cell clumps with mucilaginous
envelopc are similar to Microcystis colonies, and in a favourable medium remain
undamaged for several months. The main point in this question is whether viability
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Az Ambaena Microcystis-j€llegii planococcus Allapota
a Tisza foly6 idiink6nti alkalizdl6d6 holtdgdban

l .  Krss

Tiszakutat6 Munkacsoport Szeged

Kivonat

Az Anabdefia spiro,der tiimegprodukci6jeban f6k6nt a leveg6tlensdges az anyagcseretermekek
halmoz6dasara a trichomek un. planococcus sejtekre estek sz6t. Ezek halmazai nagyon hasonli-
tottak a Microcystis k016niakra. A lr ichomek szetes6s6t kiserletekben is el6 lehet iddzni. I lyen
vizsg{lalokat szerz6 kotiLbbar a Spirulina p/da?nr|J eseldben is vdgzett, de ilyen jelens€geket ritkan
az Aphanizomenon 6s az Oscillatoria kdr€ben is dszlelt. E jelensegek a taxon6mia es a fiziologia
lerdn ielentdsek lehetnek.

Anabaena Microcystis-u slidno planococcus-no stanje
u lDvremeno alkalnim mrtyajama reke Tise

Ktss I.

Radna grupa za istraZivanje reke Tise, Szeged, Hungaria

Abstrakt

Pri masovnoj prodrkciji Anabaena spiroides, lqlayAofi usled anaerobnosti i nagomolavanja
produkata etabolizma, trihome se raspadaju na tz. planococcus 6elije. Njihove su grupacije
veoma sl idne Microcystis koloni jama. Raspadanje tr ihoma moguie je izvesti  i  eksperimentalnim
putem. Autor je ranije vrlio ovakve opite u sludaju Spirulina platensis, ̂  slitne pojave je redje
pfifietto i na Aphanizomenon-u i Oscillatorfu-n\a. Ove pojave mogu biti od znadaja za taxonomiju
i oblasti fiziologije.
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