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collecting, the water was slightly alkaline, with 7.6-7.8 pH values. ln the southern
sec t ion  8 .0  pH uas  measured on ly  on  two occas ions .

The algal flora and its vegetation forms were analyzed for 3 years. The samples
were taken seasonally on the following days : May 30, July 4, October 3, 1976, May
22, August 1 1, October 26, 1977, May 2 | , August 4, September 8, 1978. In the table
the seasons were marked with letters: a:spring, b:summer, c:autumn. In the
allocation of the sampling places the different environmental conditions were also
taken into consideration. The constant sampling places were the following ones:
I . The open water at the strand of the vil lage. 2. The open water at the great winding
south of the vil lage. 3. The water at the landing stage between the great winding and
the vil lage. 4. The open water at the bank opposite to the vil lage. 5. The relatively
shallow part of the channel north of the vil lage. Occasionally samples were taken
from other places as well. At sampling place 2 the greatest depth of water was approx
4 m. In the section of the channel north of the vil lage, depth of water varied between
0 . 5 m  t r n d  1 m  o n l y .

Materials and Methods

The algae were identi f ied in l iv ing condil ion and for the examination ofth€ quanti tat ive relat i_
onships of p-hytoplankton f ixed material was used. In these examinations the drop method applied
also earlieiwis used. The course of this procedure was the following: From the sedimented seston
ofeach l i ter f ixed material a concentrate of l0ml was made After vehement shaking one drop
was taken from this concentrate with a standard pipette for wet preparation the volume of which
was 50 mm3 on the average. The quantilative values ofeach water sample were determined on the
basis of lO wet preparations with 5 grades. The grades | 5 t igure in the seasonal columns (a' b, c)
of Table I and thei;  meaning is the fol lowing: 1 :  organism of rare occurrence in the water sample
(only l-5 specimens occurring in the lO preparations).2- sporadic occurrence ( in 10 pr€para-
r ioni only 6 10 individuals were visible),3. ' frequenl occurrence (there were a few individuals
'n each preparation),4:very frequent occurrence ( in one preparation numerous' at least l5 20
individuals were found). 5 =water bloom with mass production (the water was stained. mostly
stained green due to the great number of organisms) This method is st i l l  of est imatory value'
nevertheless it makes a rather good approximation possible. The first lwogrades can be expressed
with approximating l imits in terms of l i ter. Because the volume of the drop resp. wet preparation
is known, concrete counting beyond the former grades can also be performed by reckoning over
into liter. This is, however, very lengthy. ln the case of filamentous algae the case is more diffi_
cult ,  since we are compelled to have recourse to appraisal.  Estimation is made on the basis of the
number of the olaces of occurrence, the area of extension of the part icular populat ion, the exten-
sion of the f i lamcnts towards depth, and the densjty of thc f i laments.

Results and discussion

During the investigations in the backwater at Cibakhriza 215 species resp their
taxa (variations. forms) were identif ied. Their distribution according to phyla was the
following: Cyanophyta 50, Euglenophyta 27, Chrysophyta 49, Pyrrophyta 8, Chloro-
phyta 81. The dominance of phylum Chlorophyta in regard of taxons was evident
also here as in the majority of backwaters. lt was followed by Cyanophyta and
Chrysophyta with almost identical taxon numbers. In the latter phylum, Bacil lario-
ptryieae had a prime role- In most cases, this proved to be also characteristic of our
sutface waters.

In the first survey of numerical data. the contribution of Euglenophyta and
Pyrrophyta to the phytoplakkton of the brckwater seems negligible. We can, howe-
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bited the growth of other species. The phenomenon of "accumulation" .in time is a
characteristic feature of algal mass productions. This accumulation in time means
that the numerical increase of algae or the invasion of the increased algal mass takes
place in almost the same time. Suitable nutrients and stimulatory substances as the
edaphic factors in the water are also likely to be involved in such increases. Of the
seasonal factors the favourable atmospheric conditions, in the first approximation
mostly the cyclonic-depressed, praefrontal weather may come into consideration.
However, their atmospheric physical content is for the most part unknown. The
surprising phenomenon of the accumulation of algal mass productions is rlell-
known, and the herdsman in the puszta must have used it in the past for the prog-
nosing of the weather. It also happens even today that we hear a brief, concise po-
pular weather-forecast : "... the water is gree4ing, rain is approaching". This old
experience was the starting point of these studies some 50 years ago. It appears
that besides the aforementioned seasonal and edaphic factors certain biotic ones
are also involved in these mass productions. These factors increase vitality, whereby
the algae can take adyantage in a greater degree of the conditions of l i fe. In 1925
Rapaics claimed that the phenomenon of water blooms is similar to the increase of
bacteria during epidemics (RApArcs 1925). lncrease of vitality may play a role here,
too, and in the case of pathogenic bacteria may be perhaps ranged into the category
of virulence. I also used the term "virulence" for the designation of the factor group
increasing algal vitality in a figurative sense and without its detailed explication
(KISs l95l, 1952). The six blooms observed at Cibakhdza were the following:

a) In the l ittoral of the landing stage a massive algal bloom of Aphanizomenon
flos-aquae was observed on July 4, 1976 which caused the grayish-blueish-green
discoloration of the water in a section of about 200 m length and 20-25 m width.
In the trichomes of Aphanizomenon the cells were mostly considerably constricted
at the cross-walls. This may have becn an ecotype (1. in Plate l). Associated species
of water blooms were also green algae: Aphanizomenon lssatschenkoi (6. in Plate I),
Anabaena ffinis (2. in Plate I), Osdllatorie tenuis (4. in Pli\te l), Oscillatoria sqnda
(5. in Plate l\, Trachelomonas granulosa, Trachelomonas rcltocina, On October 3,
1976 this water bloom sti l l  persisted, extending over areas of even greater extent,
but showing signs of disorganization in certain places.

b) The grass green water bloom of Eudorina elegans which discolorated the
water in an area of 20-25 mr on July 4, 1976. was enclosed by this enormous bloom
<>f Aphanizomanon. Associated species were: Oscillqtoria planctonita (3. in Plate l).
Lyngbya limnctica, Trachelomonos hispitla, Cyntopleur.t solea, Pediastum Borya-
num, and sporadically Pteromon.ls angulosa. lt was visible at the boundary line of
the two mass productions, that the bloom of Eudorinq had been of greuter extension
before, and that at the time of sampling its replacement by the invading Aphanizo-
menon had started. There wls no sign of the bloom of Eudorine on October 3.

c) On July 4, 1976, at the margin of the vil lage strand in the nearly cut-off

P l a t e  I

l .  Aphonizomenon f los aquse (L.)  RALFS900: l
2. Anabaena afinis LEMM. 1000: I
3. Oscillatoria plan(torr'ra Wolosz. 1000: I
4. Osdllatoria Ierr.d.r AGARDH 1000: I
5. Os.illatoriu sanda (Kilrz.) Go[r. 700: I
6.  Aphanizonenon Issatschcnkoi  (Ussacztw) PRoscr{KI \A-LAwRENKo 400: I
7. Phormldium rrr.i..r/d HusER-PasrAlozzr et NAUMAN\ 500: I
8. Coelosphaerium Kenlzihtianun NAaELt 500:l



r***

I't
rl ,r

i:i ll :l

.,?. {i '

, tl.
|1

i;l

I et€ld



shallow water, the bloom of Chldm|domonqs multitaeniata produced a spotted, light
grass green discoloration of water. The bioseston sedimented on the substrate previ-
ously was just in the state of swarming. Associated species were: Coelotphaerium
Kuetzingianum (8. in Plate l), Cl.clotello Meneghiniana, Asterionalla Jbrmosa, Pan-
dorina t:harkowiensis. Pandorinq morum, Salenastrum Bibrqiqnum, Pediqsl rum Bor.t -
anun1,

d) In the same period, the l ittoral of the backwater opposite to the vil lage as
well as the open water there in a section of 70-80 m length and 1 5 20 m width
possessed a grass-green colour. The water bloom was produced by Euglena poly
morpha. Here the littoral must have been polluted earlier with organic fertilizing
substances. Associated species were: Tra(helomonas D.tbovskii, Trachelomonos his-
pida, Trachelomonas scqbrq.

(e) During summer, 1978, Euglena poll.'morpha produced a mass production in
thc former place. On August 4, only the l ittoral became green in colour. Here, too,
organic ferti l izing substances must haye got into the water. Associated species were
the following: Tra(helomon.ts ;;cubrat, Trqchelomonas tolt:otina, Cymcttopleura solea,
T?t ftrcdron proteiforme, Scenedesmus a(unlinatus, Pediqst rum bircdiatum.

(f) On August 4, 1978, the I ight green mass production of Kirchneriella contorta
var. lunaris was observed in a shallow dip of the l ittoral opposite to the vil lage. The
cells smaller than normal were often broken up into particles of l-2 pm diameter.
Associated species were the following: C.rmbella affinis, Ooctsti,s (ingulatus, Scenc-
desnus ecornis.

3. The appearance of Phormidium mucitola in the communitics rvas novel. Its
trichomes were imbedded into the cntlngled mass of 3-celled hormogoniums of
Aphani:omenort fo.s-oquae. Tr:re great mass seen in photo 7 of Table I consists of at
least 5 6 hormogonium masses and at the peripheries oflhe hormogonium mlsses
the trichomes of Phormitl ium extending in the form of thin fi laments are seen. At the
right side margin of the picture one short hormogonium of Aphuni:omcnon is visible.
This associations was particularly frequenl in the bloom of Aphanizom,'non insummer
and autumn 1976. The water was covered in places by a thick syrup-like mass antl
the surface of that formed gradualJy a thin fi lm as a consequence of evaporation.
It could be observed in samples taken from that f i lm that the clustered hormogo-
niunrs surrounded the small tr ichomes of Phornidium, This mechanism may be
explained by the coagulation of the colloidal mucilaginous sheath. In the presence
of iron (Fe+++.; cations coagulation can take place very quickly, particularly in
dry weather.

4. Frorn edaphic aspect, the two blooms of Euglena polymorphct in the back-
water of Cibakh6za were signs suggesting that pollution with ferti l izing organic
materials plays an important role in eutrophication. Since the thirteens it has been
often observed that in waters polluted with ferti l izing organ ic materitrls or decompos-
ing organic substances, enormous blooms of species belonging to Euglenophyta can
occur (Ktss 1939, 1951, 1952, 1910. 1976). ln the sea at the point of inflow of the
sewer of the Finnish metropolis and in the brackish water under the ice cover of the
sea VALIKANGAS (1922) observed the great mass production of Euglena a-rrir1ri. It is
essential from the point of view of biotic factors that the associated spccies of the
water blooms in the backwater at Cibakhiza exhibited a rather great tolerance and
the algae occurring concurrently in great numbers in the same place call our atten-
tion tothe possibil i t ies of synergism. Aphanizomenon flos-qquae,lhe bloom of which
inhibited and later stopped the mass production of Eudoina clegans was an example
of open antagonism. The antagonism between these two species was observed also
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E. oxJuris var. ni,or DEFLANDRE
E. p{sciformis KLEB'
E. polymorpha Daxcel.r.o
E. proxima DANCjE^RD
E. thrnophila SKura
Lepocinclis fusiformis (CARTER) LEMM.
L. oDum (EHR.) LEMM.
a. terer (ScEMrrz) FRANcf
Z. te.rta (DUJARDTN) LEMMERMANN
P hacus acuminatus SToKEs
Ph. caudatus HuBNEP.
Trac he lofionas crebea KELLTCoTT
Tt. D y bo tr s k i i DP'EzEpoLsKr
Tr. granulosa PLAyFAI!.
fr'. ,ispild (PERry) SrErN
Tr, hispida yat. crenulatocollis f. rccta DEFL.
Tr. in ter rnedta D ANaEAFD
Tr. Lefertre i DEF L ANDP'E
Tr. oblohga'rat. ttuncata LEMM.
Tr. scabra PLAfFAtF.
7/. ,o/roarr4 EHRENBERG
Tl, toh)ocina vat. derephora Cottxao
Strombomonas Deflandrei (RoLL) DEFL
Slr, oerrucosa var. zmiewika DEFL.

P h y l u m :  C h r y s o p h y t a
C l a s s i s :  X a n  t h o p h  y c e a e

C h a I aci o p s i s mi fi o r P ascP-Er.
Ce ntr it rcc I us be lonoprorur LEMMERMANN
C. dubius Pxlxrz
O phiocy ti um capit at um W 'LLE
Tribonema monochloro, PASCHER et G!.tILDR
Tribohema spec.

C l a s s i s :  C h r y s o p h y c e a e

C h r ! so c o c c us o r n al u s P ascIdEF.
Chrysoglena Derrucosa WI,sL.
B i c o e c a p lanc lo n i ca KrssELEw
Dinobryon diaerye s IMHcF

C l a s s i s :  B a c i  l l a r i o p  h  y c e a e

Me losira grafiulat a \ar. muzzane nsis
(MErsrrR) BETHE

M, oarians C. A. Ac.
Cyclotella compta (EHR.) Kijrz.
C. Meneg hihiana KiiTzrNo
Diatoma uulgare BoRy
Frc g i I ar i a ca p u cih a DEsMAzTER€s
A s t e r io ne I I a for mo s a H ^ss aLL
Slnedra acus (KiiTz.) HusrEDT
Eunotia praerupta rat. infata G!.uNoy
Cocconeis placentula var. euglypta (EF.r..) CLE\E
Caloneis amphisbaena (BoRy) CLEVE
Naoicula cincta (EllR,) Kiirz.
N. cr ypto cephala Ki)rzrNG
N. cryptocepahala var, benala (Kij'rz.) GFVN-
lV. gregarra DoNKTN
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1977
No

Species
(taxon)

Ootfst is  dngulatus HoRroB. et  NfMrl l
O. Mararorii LEMMERMANN
O- natans (LEMM.) LEIi,l'.
C hodate I Ia maxima HoFroB.
Coe nocJsl i s pl anc tonira KoRsIKov
Lager he i mia G fifi t h si i Fo'r'r
Fr anceia Droescher { i ILEMM.) KoRs-
C hodate I lops is e lt i pt ica KoRslKov
N ephroch I amys al lanl ho ide a KoRsrKov
N ephrcqtium Agadhianum NLa.
N. l imnet icuu (G. M. SM.)  SKU,A
N. rarlnm HoRToB.
Kirchncr ie l la contor t , r  (S( HMIDI I  I  BoHl
K, cotllorta \/ar. /rnariJ RIcH,
( .  l r rar i r  (KIRCHN.) Mo8.
Se lenasl r u m Bibr aiant,t? RElNscH
An k i st rcdes mu s ang url,rr BERN.
,4. dr.ratrs KoRslKov
,-1. /(r/.a/ll.r (CoRDA) RALFs
A. pse u.lo mirabi lis KoRstKoY
Coeno(lstit reniJbr ir KoRsIKov
Mi.ra(ti ium pusiIIuht FRE'EN
M. quudrisetum \L!MM. G. M. SM.
D i4 to sph aer iu m pu I che I I u m \U ooo
Di dy mo(ysl i s birel/a/dris (CHoDAT) KoMAREK
D. i ermis (Forr) FoTr
Coe I ast r u m mi croporr./t, NAcELI
C. pse domictopo|un KoRslKov
C. sphaeti.um NA3ELT
S ( e ne des mus utu minal!.t (LAcERH.) CHoDAT
St. acumlnatus var. bernardii (G. M. Sw )
DEDUss.

,Sc. dcrttrs MEYEN
Sc- aulus f. rorlrldrri (CHoD ) UHDRKov.
S(. alliculatus (W. et G. S. WEsr) CHoD^T
Sc. bl.dadatas (HaNsc.) CEoDAT
Sc. hrcDispina (G. M. SMIrH) CHoD.
S(. denticulatus LAcIRHEIM
Sc. d,spdr BREB.
Sc.  drorrB (RALFS) CHoDAT
Sc. ecornis var. dis.ilotmis CH)D^'r
S.. regrldns SWIR.
Sc. quad cauda (TuRP.) BRLB.
Cru.ige nia a picu lata (LEMM-) ScHMIDLE
Cr. rectangularis (NAGELT, CaY
Cr. tetrapedia (KrRcHN.) W. et C. S wEsr
Cr. truncata G. M. SM.
Te tr astr um staurogeniaelortte (ScHRoD.) LEMM.
T. stawogeniaeforme l. exahatum HorjroB.
Actinastrum Hantzschii var. fluxialitis ScHRoD.
Ped iast ru m bir adiat um MEYEN
P. Boryanum ('[vnP,) MEMEGII.
P. Bo r yanu m rar. lottgiao,te REINSCH
P. simplet f. duodenarium (B^rLEv\ LEMI,.

O r d o :  U l o t h r i c h a l e s ,  S i p h o n o c l a d a l e s

G emine I la in ter r u pta (TuRP.) LAcERs.
G. odinata (W. u. G. S. WEsr) HEERTNG
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IIpIl o6pa3oBaFl,ts coo6UecrB Bo,qopoo'ref 3a(Jlut6lBaet1ct Ea ocEoBaEir o6pa3yrouD(cr BeIU@TB
B Oprarr'3Me BoAopoc,'Ietr, a 6goTl{q€cxl{e (DaxTophl 3axJIa.uEEaIoTct lm <Tep[ellxtr,> Il <(xeJIaItuD),
a Taxxe IIa crseprBMe r aETarouq3M€. IIp{ oopMf,poBarflr rpergEnr Do.qH, r*rf,6orr@ peEaro-
rqrM rBJrreTcr 3arpt3EeE € Bo.qhr oprattrsecxf,ME yao6pesE i]o{, {ro roBoptT o ToM, qTo caflpo-
ollTrt3M lI Tpoorrf,3M 3alqcf,M6l Ee ro.IIExo or MxEepa.,Ill3auBB opraEtr{ecxxx BeulecrB, llo r,t o
TOMr qTO AOIOpOCJIIi nyT€M CUIeXTIiEEED( O6OCO6neEIIOgretr f,CnOJG3yrOT Il OpraEr{rt@Kle COeIl,lIIe-
Hrr. 3To, B ocEoDIroM, xacaercs sonpocoB f,EUfRaTopoB Bo.[opocJrefi, qro tBJlrercr oqeE6 Bax-
IIDIM MOMeXTOM C TOqXt{ 3pelll'r OXpaHfi dprpoAEl.
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