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HALINA BUCKA

Fitoplankton stawow doswiadczalnych w Golyszu —
Phytoplankton of the experimental ponds in Golysz

Mémoire présenté le 2 mai 1960 dans la séance de la Commission Biologique
de I’Académie Polonaise des Sciences, Cracovie

The aim ol the investigations on phytoplankton carried out in the
ponds at Gotysz (district Cieszyn) in the years 1956 and 1957 was the
characterization of the whole group from the aspect of floristics and an
attempt at classifying the investigated ponds on this basis as a definite
trophic type. These ponds are part of the Experimental Pond Farm of
the Laboratory of Water Biology of the Polish Academy of Sciences.

Limnologic , literature commonly distinguishes three basic types of
trophism of waters; oligo-, eu-, and dystrophy. However, this classification
is often not sufficient where ponds are concerned, and for this reason
certain other terms are introduced such as i. e. heterotrophy and
hypertrophy. The idea of characterization of the trophism of these ponds
by means of the physico-chemical spectra presented by Naumann
(1927, 1932), seemingly logical and simple, was not found useful in
practice. Essential difficulties lay in doubts as to what limits should be
accepted for individual food spectra. It is known that what is determined
in water by chemical methods represents only the remaining food
substances not used by the organisms. Their amounts would then undergo
constant fluctuations under the influence of the dynamics of development
of phytoplankton. This led to the determining of the trophism of ponds
and lakes also by means of the character of the plankton group.

Thus Weimann (1938), investigating plankton of the ponds in
Lower Silesia, both fertilized and not fertilized, could, when using the
quantity method, catch seasonal changes in the ‘phyto- and zooplankton.
On the basis of plankton development he divided the ponds into four
types: ponds with clear water, ponds with slightly greenish to
yellow-brownish water, ponds with intensively green water, and ponds
with Aphanizomenon. According to the auther it is difficult to define
the degree of trophism of the first two types — they may be considered
as oligotrophic with temporary weak eutrophisation. The third type,
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weakly lrophic, is the easiest to determine (Anabaena, protococcous algae):
the fourth one, the most fertile, is connected with the development of
Aphanizomenon.

Thunmark (1945) used a quotient representing the relation
M%. The wvalues from : 0—I1 according to him indicate
Desmidieae ; !

oligotrophy, 1-—5 weak eufrophy, and 5—15 strong eutrophy. 4

Following this line, Nygaard (1949) used quotients calculated from
~ the number of species oi individual hlgher systematic groups of algae
differentiating:

1. the myxophycean quotient: %y@@gggqe
Desmidieae
2. the chlorophycean quotient: | Honoron e
i 3 Desmidieae
‘3. the diatom quotient: —(.jfﬁvt—m»l—gi
; Pennales
: Euglenineae

4. the euglenine quotient: ;
: Myaxophyceae - Chlorococcales

5. the compoun it oticnt, Myxoph -~ Chlorococc. {—Centr - Eug?

Desmidieae

He also divided algae into groups typical for eutrophic or oligotrophic
waters. He ‘1ecognlbed as’ characteristic for the former Euglenineae,
Myxophyceae and a great number of Chlorococcales and Centmles; for
the latter Desmidieae. He states that if the value of the compound quotient
is smaller than 1, the water is'probafbly oligotrophic; larger than 1 points.
to its eutrophy. Values from 1 to 2.5 denote weak eutrophy, 3 —5
medium, 5— 20 stress the fact that the lakes or ponds are distinctly
eutrophied and slightly polluted, and 20 — 43 point to hlgh eutrophy of
the water, strongly polluted with organic matter.

Klotter (1953) when defining the degree of trophism of the lakes
of the Black Forest (Schwarzwald) used the Nygaard compound
‘guotient supplementing. it by the introduction -of the relation of
alkaliphilic to acidophilic {orms taking into consideration the indifferents:

e Quo‘ alkahphlhc forms -+ indifferent forms

acidophilic forms + indifferent forms

'He assumed that a value of the given quotient lower than 1 points
to the presence in these waters of acidophilic forms, whose' average
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values of pH lie in the acid range; from a value 1 it results that the pH
of the waters lies in the neutral point; values over 1 denote more or less
alkaline waters. As not all species are attached to one type of water and
are encountered in waters with varying degrees of trophism, the species
which appear were listed in three groups, i. e. acidophilic, alkaliphilic
and indifferent; some species Klotter could not characterize.

Szklarczyk (1956), when characterizing trophism of the dam
reserveir in Kozlowa Gora, states that the usage of the Thunmark
chlorophycean ' quotient, especially in waters rich in blue-green algae,
is unreliable; the usage of Ny g a ard quotients, especially the compound
one, is much more efficient in these cases.

Teiling (1955) investigated the phytoplankton of about 700 lakes
in Sweden and taking into consideration their topography and geology
he differentiated systems of species connected fairly distinctly with
trophism.

Oligotrophic Mesotrophic ' Eutrophic
Desmidieta
Dactylococcopsis |
ellipsoideus
Tabellaria
pelagica
Staurodesmus Chlorococcaleta
sellatus . Kirchneriella
St. crassus Tetraedron
Staurastrum Pediastrum
: § Diatometa
Fragilaria
crotonensis
. Attheya
Melosira
granulate
Myxophyceta
Microcystis
aeruginosa
M. viridis
Lyngbya
contorta
Pediastrum
Kawraiskyi

Among the desmids, diatoms, chlorococcous green algae and blue-green
algae found he differentiated eurotrophic forms, met both in oligotrophic

N
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and eutrophic lakes. Such species as Dactylococcopsis ellipsoideus and
Tabellaria flocculosa var. pelagica indicate quite distinctly the oligotrophic
character of the lake. With the decrease of oligotrophy plankton,
Chlorococcales and especially Kirchneriella lunaris begin to appear. The
gradual appearance of three diatoms: Fragilaria crotonensis, Attheya
Zachariasii and Melosira granulata indicate the eutrophisation of the lake.
According to Teiling diatoms are a good sign of the boundary where
oligotrophy passes into eutrophy. In the more eutrophic lakes there
appear blue-green algae such as Aphanizomenon, Anabaena flos aquae
and A. circinalis forming water blooms in summer. With the increase of
eutrophy there appear stenotrophic Microcystis aeruginosa and M. viridis.
Teiling gives examples of small lakes with qualitatively oligotrophic
plankton but with higher production than that in the lakes with species
showing eutrophy.

Material and method

Material was collected from 8 ponds: Wyszni I, Wyszni II, Wyszni IV,
Wyszni VI, Wyszni VII, Wyszni VIII, Baginiec II, and Lipowy from
19th April to 5th October 1956, and from 9th May to 26th September
1957 every iwo weeks, with the exception of the ponds Wyszni I,
Wyszni VIII, Baginiec II and Lipowy where material was gathered in
the year 1957 only every month. In 1956 104 samples were taken and
in the next year 76. 'To extract the plankton a plankton bucket van Oy e
type 10 1 capacity and silk gauze No. 20 plankion net were used; 50 1 of
water taken in 5 different places in the pond was strained, and the
residue was fixed in 5% formaline. Simultaneously with the taking of
the sample the water temperature was measured.

: Tab. I
Monthly averages of air temperature in °C
mon ¢
e I 1I ! 11 l v \Y [ VI | VII VIII( IX I X ‘ XI XII’
year | | | l
1956 0,2 |—12,9/ 0,7 ’ 6,8 ‘ 12,7 155 17,6 | 16,6 | 13,9 | 8,5 ‘——0,4 0,5
1957 —0,6 3,2| 4,2 1 8,1 10,3! 18,0 | 18,7 | 16,0 12,4] 8,8 ' 5,0 ‘—0,1

At the same time Mrs M. Szumiec took the measurements on the
territory of, the farm i. e. temperature, air and rainfall (Tab. I, ID).
Hydrochemical analyses were made by Dr M. Bomba for the ponds
Baginiec II, Wyszni I, Wyszni VIII in 1956 and 1957 and Dr S. Wrobel
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Tab. Ii
Monthly rainfall in mm of water column
: month j ‘ ’ ’ | | ! ! ,‘ } ‘
7 s I 11 f T & e R T { 'VII | VIII | IX i X D AEL L
year s | 1, | | | ; j , ! |
| \ !
1956 130’344'221 696 770!1926 9091035 47,51 77,6 | 55‘3!406‘
v-‘_A‘ \ {
‘ , 1957 23,0 49, 8‘ 197 4| 91 o, 14,9 | 432|

for .the ponds Wyszni II, Wyszni IV, Wyszni VI, Wyszni VII in 1957
(Wrébel1959). On the basis of these data a graph of systems (spectra)
of chemical factors was made according to the formula given by Stan-
genberg (1936, 1938). :

The amount of plankton was dei’med by evaluation on the basis of
the 5 degree scale of Starmach (1954). During quantity evaluation
5 samples were always examined, each time one drop of sample condensed
to constant volume being taken. Diatoms and filamentous green algae
- were generally defined for genus.

Characteristic of parﬁcular ponds

Data on the area of ponds, their depth, vegetation cover and applied
fertilization are given on Table III, the composition of the phytoplankton
on Table IV and the chemical data and plankton quotiens on Figure 1.

The macroflora of the ponds at Golysz was studied by L. Krzeczkow-
ska.

Wyszni L In 1956 it was fertilized with superphosphate, 35 kg/ha
Py0;5, in 1957 it was not fertilized. This was a pond with a through
‘stream supplying water to other pond situated on a lower level. !

The chemical spectra (Fig. 1) show in 1956 the average Oz, NO, and
K.O state and a particularly high state of pH. In 1957 they show average
~“NO; and pH states and rather high K,O.

- In the phytoplankton of the described pond were deLermm@d 54

species. In this pond plankton was poor in general both in 1956 and 1957.
The greatest quantity was reached by Asterionella formosa but only once
in the sample taken on 26th July 1956. In the next year of investigation
' Volvox aureus was predominant, forming a water bloom at the beginning
of June. , ; ;

Among species encountered in at least 30% of samples were in the
year 1956: Pinnularia Debesi — a new species for Poland, described
separately (Sieminska, Bucka 1959), and Ankistrodesmus falcatus.
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‘In 1957 appeared: Fragilaria crotonensis, Synedra acus, Pinnularia Debesz,
Pediastrum Boryanum, P. duplex. ;

The compound quotient calculated according to Ny gaard’s formula

shows a weak eutrophy of this pond, which agrees with the chemical
-spectra. The chlbrophycean quotient (Thunmark’s scale) gives a
similar indication but other quotients do not give distinct values. The
species composition, with a preponderance of diatoms and a small number
of desmids, confirms the average state of trophism of the water. From
characteristic species for the mesotrophic phase given in Teiling’s
spectrum (1955) in the plankton of this pond were .observed Melosira
granulata sporadically, Pediastrum sp. div. in small quantities and
especially numerous Fragilaria crotoneznsis.

Wyszni IL In 1956 fertilized with superphosphate in quantities
of 35 kg/ha P20Os5, in 1957 also with superphosphate in the same quantities
and ammonium' sulphate of 30 kg/ha N; this pond gets water from the
Wyszni I pond.

Chemical components in this pond were small in quantily except
CaCG;, K»,O and pH which appeared in avuage ‘amounts in 1956, and

- POy Wthh appeared ‘in large amounts in 1957

Altogether 78 species were determined. The most - numerous -were
green algae, especially Volvox aureus, appearing in a mass at the beginning
of September 1956 and June 1957, and Volvox globator in the first part of
July 1957. Numerically important and noted in nearly all samples in both
years was Eudorina elegans; however Ankistrodesmus falcatus, which was
more rare, caused a water bloom on 31st July 1957. An epiphytic species,
Characium gracilipes, which appeared on  Diaphanosoma brachyurum in
the same year should also be mentioned. The next most numerous group
were blue-green algae among which Nostoc sp. appeared in great
quantities in the first decade of August 1956, and Aphanothece clathrata
in large quantities in the middle of June 1957. The analysis of samples
showed that phytoplankton was poorer both'as to quantity and quality
in'the first year of investigation when compared with the following year.
In 1956 Dinobryon divergens, Eudorina elegans, Volvox aureus, Pedwastrum
Boryanum P. duplex, Ceratium hzrundvnella Mccmste'rws amemccma were
classified as characteristic speues

In spite of fertilization® the compound quotient shows weak eutrophy
which is in accordance with the chemical spectra.

- Wyszni IV. In 1956 not fertilized, in the mnext year fertilized with
superphosphate at 35 kg/ha P,O; (1 dose) and ammonium sulphate at
30 kg/ha N (10 equal doses every 10 days)j it gets water from Wyszni VI.
The chemical spectra show an average state of pH, PO4, Fe, and K.O
oxydability and a low state of other components.
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In the pond Wyszni IV 90 species were determined. With regard to
quality green algae took the first place; and the most numerous species
were from the genus Pediastrum. However Voivox globator appeared in
large quantities in the second half of July 1957. Other green algae such
as Volvox aureus and Eudorina elegans appeared fairly numerously in
.some samples from both investigated years. Dinobryon divergens of'
Chrysophyceae appeared in large quantities at the beginning of September,
1956, and near the end of this month the next year it formed a water
bloom. Fairly numerous were Ceratium hirundinella and Gloeotlrichia
echinulata at certain times. In general the phytoplankton of this pond
was much richer in 1957. Among characteristic species i. e. observed in -
more than 50% of samples, were in 1956: Pediastrum duplex, Scenedesmus
quddricouda; in 1957: Eudorina elegans, Pediastrum duplex, Scr’nedesmue
quadricauda, Ceratium hirundinella, Staurastrum tetracerum.

The compound quotient shows weak eutrophy, in agreement with the
chemical spectra. : ol ,

Wyszni VI. Not fertilized in. e1ther year, it gets water from the.
Wyszni VII pond, which was fertilized.

Chemical data for this pond show an average state of such components
as pH, CaCOs;, K20 and a low state of the remaining ones. ,

In this pond 90 species were determined. In the first year of

investigation only Asterionella formgsa and Volvox aureus were more ' .

numerous. But in the riext year water blooms were observed more often
here than in the other ponds. Thus Anabaena flos aquae formed a water
bloom near the end of July; at the beginning off August it was still
observed in large quantities, but later decreased in quantity. Dinobryon
divergens caused a water bloom in the first half of August; in the next
samples it was low but at the end of September again appeared in large.:
quantities. Ceratium hirundinella caused only a ‘short 'lasting water
bloom at the end of August. Characteristic species in 1956 were Dinobryon
divergens, Pediastrum duplex, and in 1957 Merismopedia punctata, Eudo-
rina elegans, Pediastrum Boryanum, P. duplex and Ceratium hirundinella.

The compound quotient shows weak eutrophy which is in accordance
with the chemical spectra. Although Anabaena appeared in'this pond in
mass in 1957, nevertheless a numerous appearance of other species
' characteristic for poor waters in later samples was marked in the weak
‘eutrophy of this pond both in 'the first and second year of investigation,

Wyszni VIL In both years fertilized with supempho"sphate at 35 kg/ha
P,05; it gets water directly from the mill stream:.
2l Ty ithis pond practically all components appeared in small amounts:
with the exception of pH, CaCQy, NO3, K,O0.

Phytoplankion from May and June was poor except Serogym sp. and
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Dinobryon divergens which appeared numerously in the first year of
investigation, and Spirogyra sp. and Zygnema sp. in the next. 79 species
were determined. In July an increase in quality and quantity of plankton
was observed when in 1957 near the end of this month there appeared
a water bloom of Anabaena flos aquae, remaining till the beginning of
August, with fairly large quantities of Microcystis aeruginosa and smaller
quantities of Merismopedia punctata and M. major which were observed

- till the end of the investigation. In later samples in the first year only

~ two species of green algae appeared in large quantities i. e. Volvox aureus
(6. September) ‘and Eudorina elegans (6 October) and in the mnext year
 Dinobryon divergens (12 Augusi) In this pond blue-green algae were the
‘most numerous, then green algae, among which Pediastrum duplex
appeared in all the cdmples As characleristic species i. e. appearing in
more than 50% samples in 1956, were observed Pediastrum Boryanum,
P. duplex, Scenedesmus quadricauda, Staurastrum tetracerum, and in
1957: Volvox aureus, Pedmetm'm Boryanum, P. duplex, Scenedesmus
quuadricauda, Merismopedia major, Ophiocytium capitatum. ;
 Independently of the most numerous appearance . of blue-green algae
- in 1957 compared with other groups the values of the quotients for this *
‘pond in both vears are similar and prove its weak eutrophy in the
- mixotrophic phase in accordance with the chemical spectra.

Wyszni. VIIL Not fertilized either year it gets water directly from
the mill stream. i

, Chemical components show average quantltles of NOj;, O,, K,O for
both years and an average state of pH in 1958, high in the next year.
: In 1956 in the pond Wyszni VIII' phytoplankton was represented by
cnly a few forms, mostly of diatoms and green algae till the middle of
June. Only towards the end of June Dmobryon dwerqens appeared  in
mass which was again formed in small quantities towards the end of July

continuing numerously till almost the end of the season. The following ’ '

_vear, the phyloplankton was similar in quality composition. Throughout
the whole period of investigation a greater appearance of plankton species
" was not observed; lonly Dinobryon divergens was fairly numerous at the
G beeginning of July and Pediastrum duplex at the beginning of Augu'st“

‘when the development of other species from the green algae group also -
occurs. Altogether 74 species were determined. Among the characteristic
~species for this pond i. e. observed in more than 50% of samples, were
' in 1956: Pediasirum duplex, Ceratium. hirundinelle, Spirogyra sp., and
in 1957 Asterionella formosa, Cymbella sp., Navicula sp., Surirella  sp.,
Pe'dias‘trum duplex, Scenedesmus quadricauda, Ceratium hirundinella.

The compound quotient in 1956 was 8.66, i. e. it was within the limits
' of eutrophy; in 1957 it had a value of 3.22; thus showing moderate
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eutrophy. This quotient is not in accordance with the chemical data. It
can be explained by greater development of algae of the order - of

Chlorococcales — probably under the influence of the -constant supply
of nitrates by the mill stream feeding the pond.

Baginiec II. In 1956 fertilized with superphosphate at 35 kg/ha P2Os;
in 1957 not fertilized, it gets water from the pond Wyszni 1.

Chemical data for this pond in 1956 show average values of pH, NOs,
KO, oxydisability and a iarge K,O.

: This pond in comparison with others showed a great variety of species.
1t should be noted that besides green algae (chiefly Conjugatae) euglenines
played an impertant part. 98 species were determined. In both years
a distinct increase in the quality composition of species was observed
chiefly in August. Species appearing in fairly large quantities periodically
in 1956 were Anabaena flos aquae, Volvox aureus and Dinobryon
divergens, and in the next year Volvox aureus and Dinobryon divergens
forming a water bloom of short duration (3 June) with accompanying

"Dinobryon ' bavaricum. Characteristic species in 1956 were: Phacus
longicauda, Trachelomonas volvocina, Euglena spirogyra, E. acus, Eudorina
elegans, Volvox aureus, Padiastrum Boryanum, P. biradiatum, P. duplex,
P. tetras, Peridinium cinctum, Synura uvella, Euastrum verrucosum var.
alatum, Cosmarium protractum, C. subcrenatum, C. tetraophtalmum,
Closterium venus, Cl. parvulum, Staurastrum polymorphum.

Low compound quotient in both years (1.35 and 1.62) show weak
eutrophy which is in accordance with the chemical spectra. The low values
of the quotienis in both years were the result of the wealth of species
of the group of desmids with a strong development of euglenines and
chrysophytes. The authors quoted consider them, beside other groups, as
typical for poor water. :

Lipowy. For many years not fertilized, fed with water from the pond
Wyszni V.

Similarly 1o Baginiec II it had a great variety of green algae especially
Conjugatae. Quantity was poor till the end of July: in the later period
in 1956 there was a definite increase in certain species only (Synura
uvella, Dinobryon divergens, Spirogyra sp.). In 1957 Dinobryon divergens
appeared very numerously in this pond. 92 species were determined.
Among them the following characteristic species were observed i. e. found
in ' more than 50% of samples, in 1956: Pediastrum Boryanum, P. duplex,
Spirogyra ~sp.; in 1957 — Dinobryon divergens, Eudoring elegans,
Pediastrum Boryanum, P. duplex, Scenedesmus quadricauda, S. acumina-
tus, Xanthidium antilopaeum, Cosmarium granatum, C. subtumidum.

' The degree of trophism of this pond is the nearest to that described
~ for the pond Baginiec II. Because of the large amount of the desmids
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species the values of quotient are low and in two cases close to

acidotrophy.

General characteristic of the phytoplankton

The composition of the phytoplankton of the investigated ponds is
given on Table IV. Altogether 134 forms were determined, that is 112 for
species and 22 for genus. Among them were 41 species appearing regularly
in particular ponds in two years. These species should be considered as
characteristic for the given group of ponds. Of them only one, Pediastrum
duplex, maintained continuity of appearance in all the ponds except one,
Wyszni I in 1956, when it was observed as fairly numerous but not in
all samples. Taking into consideration the appearance of particular species
in the samples we can distinguish the following groups:

1. species characteristic for ponds, observed in 50 — 100% of samples
— there were 41.

2. species observed in less than 50% of samples — there were 93.

Species found in all the ponds are the following: Ceratium hirundi-
neila, Dinobryon divergens, Asterionella formosa, Eudorina elegans, Vol~
vox aureus, Pediastrum Boryanum, P. duplex, Scenedesmus quadricauda.
Baginiec Il and Lipowy are among ponds exceptionally rich in species
(up to 100); Wyszni IV, VI and VII are very rich (75 — 90), Wyszni I and

~ VIII are average rich (50 — 75).

In general we may say that the phytoplankton of the investigated
ponds was characterized by the special development of three groups of
algae — Chlorophyta, Chrysophyta and Cyanophyta. The first were
represented by the most numerous species; among them were determined
76 species and 8 genera. The following appeared most numerously and
most frequently: Volvox aureus, Ankistrodesmus falcatus, Eudorina ele-
gans, Pediastrum duplex, P. Boryanum, Scenedesmus quadricauda, the
two first causing water blooms in the ponds Wyszni I and II. This group
appeared most numerously in the pond Wyszni VIII (chiefly chlorococcous
algae) and in the ponds Baginiec II and Lipowy with a preponderance
of Desmidiaceae with such species as Staurastrum tetracerum, Euastrum
verrucosum var. alatum, Cosmarium protractum . and Conjugatae (Spiro-
gyra sp.). The next group in order of number of species were Chryso-
phyta. Among them Bacillaricphyceae appeared most numerously in
Wyszni I; there were determined 7 species and 9 genera. The most
numerous were Asterionella formosa, Fragilaria crotonensis, Tabellaria
flocculosa, the first one causing a water bloom in the pond Wyszni- VI
in 1957.: Chrysophyceae, of which only 6 forms were determined, were
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most numerous’ in the ponds Wyszni IV, Wyszni VI, Wyszni VIII and
?'Baciniec II. Another important component of the phytoplankton of the
investigated ponds were Cyanophyta (10 species, 2 genera) appearing most
numerously in the ponds Wyszni VII and IL Such species as Anabaena
flos aquae, Microcystis aeruginosa,” Merismopedia punctata, Aphamzome—'
non flos aquae should also be mentioned, the first of which caused water
blooms in the ponds Wyszni VI and VII in 1957. The remaining groups
(Euglenophyceae, Dinophyceae) took a secondary ' place. The former
appeared more numerously in the ponds Baginiec II and Wyszni IV,
~chiefly Euglena acus. The latter were numerously represenied by the
species Ceratium hirundinella, found in all the pohds.

Discussion of results

* The classification of ponds with regard to trophism was based above
all on the Nygaard compound quotient besides the chemical spectra
carried out according to the formula of Stangenberg Chemical
analyses showed in general an average ctate of trophism of the water
in the investigated ponds. The k'compound quotient generally coincided .
with the chemical - spectra with the exception of the pond Wyszni VIII
which had a comparahvely high quollent and low chemical spectra. Good :
results were also obtamed from the Thunm,ark cnloxophycean
quotient. :

During the investigation the mineral fertilization 'of ponds did not
affect particularly the character of the plankton or the  indicators of
{rophism (the N-ygaard compound quotient and the Thunmark

©.chlorophycean quotient). Thus for instance the pond Wyszni VIII, which

was not fertilized, showed eutrophy in the mixotrophic phase (mesotrophy)

: * ‘when the pond Wyszni VI, Wthh was used for control, similarly as the

fertilized ponds (Wyszni I, II, IV and VII) showed weak cutrophy in the
~ mixotrophic phase. Baginiec II (fertilized) and Lipowy (not fertilized)
were the poorest of the investigated ponds and with a tendency rather
towards oligotrophy. It should be stressed that blue-green algae appeared
~more numerously in the ponds with a lower degree of trophism (pond = |
Wyszni VII) than the most fertile pond (Wyszni VIII) which would be

. contrary to 'the observation of . Wunder (1935) reckonmg blue-green - e
" algae- (Anabaena Aphanizomenon) -as typical for the most . eutrophic

~ waters. A larger or smaller appearance of species from the group of
desmids had a decisive effect on the values of some Ny g aar d quotients.

The question should be abked as to what degree the N ygaard
~quotients may be useful in the determination of the trophism of water.

v
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It seems that above all the compound and chlorophycean quotients
may be successfully used for this purpose as they give the values
most in accordance with the chemical spectra. Thus in spite of
considerable variability in the species composition of the phytoplankton
of ponds, it may be used for at least orientation characterization of the
trophism of water. A closer sociological analysis of the plankton
communities will certainly enlarge the data on their connection with the
fertility of the water of ponds.

The author would like to express her thanks to Professor K. Star-
m ach for entrusting her with this theme and for valuable advice during
the work, to Docent J. Sieminska for constant help during the
investigation and to her Colleagues Dr M. Bomba, Miss L. Krzecz-
kowska, Mrs M. Szumiecand Dr S. Wrobel for making accessible
materials necessary for the work. Thanks are also due to Mr J. Broda,
the Manager of the Experimental Pond Farm at Golysz for the efficient
organization ‘of field work and to the workers of the Farm for their help
in carrying it out. :

STRESZCZENIE

Praca dotyczy badan fitoplanktonu, prowadzonych w latach 1956 1 1957 w 8 sta-
wach Doswiadczalnego Gospodarstwa Stawowego Zakladu Biologii Wéd PAN w Go-
lyszu (powiat Cieszyn) oraz oceny stanu troficznosci tego zbiorowiska w oparciu
o0 jego wiasciwosci biocenotyczne i chemiczne,

- Zbierane zazwyczaj co dwa tygodnie proby opraccwano pod wzgledem ]akosmo
wym i iloSciowym, stosujgc metode szacunkowg (Starmach 1954). Ogélem ozna-
- czono 112 gatunkow i 22 rodzajow (Tab. IV). W rozwoju fitoplanktonu wyodrebniono
szczegoblnie 3 grupy: Chlorophyta, Chrysophyta i Cyanophyia. Pierwsza byta repre-
zentowana najliczniej w stawie Wyszni VIII, zwlaszcza glony. chlorococcowe (Pedia-
strum sp. div.,i Scenedesmus sp. div.) oraz w Bagidcu II i Lipowym giéwnie Con-

" jugatae (Stourastrum tetracerum, Euastrum verrucosum var. alatum, Cosmarium

protractum, Spirogyra sp., Zygnema sp.). Z Chrysophyta, Bacillariophyceae najobti-
ciéj wystapily w stawie Wyszni I (Asterionella formosa, Fragilaria crotonensis) za$
Chrysophyceae w Wyszni IV i Wyszni VI (Dinobryon divergens, Synura uvella).
Cyanophyta najliczniej byly notowane w stawach Wyszni VII i Wysznj II, wsréod
nich glownie Anabaena flos aquae, Microcystis aeruginosa, Aphanizomenon flos
' aquae. / :

W obrebie wystepujgcych gatunkéw wyrodzniono dwie. grupy: gatunki spotykane
w50 — 100% prob iz poszezegolnych stawéw (41 gatunkow) oraz znajdowane w mniej.
niz: 50% proéb (93 gatunkéw). Pierwsze uznano za charakterystyczne dla danego
stawu. Wsrod nich jedynie Pediustrum duplex wystepowal we wszystkich stawach

. przez caly okres dwuletnich badan, z wyjatkiem stawu Wyszni I w 1956 r., w ki6-
rym notowany byl dosyé licznie, jednak nie we wszystkich probach. Niektére ga-
tunki tworzyly w pewnych okresach zakwity: Volvox aureus (w stawie Wyszni 1),
Ankistrodesmus falcatus (Wyszni II), Dinobryon divergens (Wyszni IV, VI, VIII,
Baginiec 1I), Anabaena flos aquae (Wyszni VI, VII). Gatunkami powtarzajacymi sie

i
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~we wszystkich stawach byly: Ceratium hirundinella, Dinobryon divergens, Asterio-
nella formosa, Eudorina elegans, Volvox aureus, Pediastrum Boryanum, P. duplex,
Scenedesmus quadricauda. Sposrod omawianych stawéw Baginiec II i Lipowy od-
znaczaly sie najwiekszg rozmaito$cig gatunkoéw zielenic (zwlaszeza z Conjugatae);
zaliczono je do szczegdlnie bogatych w gatunki (mniej niz 100), zas do bardzo boga-
tych (75— 90) stawy Wyszni I, IV, VI, VII, a do Srednio bogatych {50 — 75) stawy
Wyszni I i VIII.

Ogolnie fitoplankton badanych stawéw byl niejednolity i reprezentujace go
grupy w zaleznosci od swego skladu ilo$ciowego charakteryzowaly niezle troficzno$é.

Stopien troficzno$ci badanych stawéw okreslano gléwnie przy pomocy Wspol-
czynnika zlozonego Ny gaarda (1949) i zielenicowego Thunmarka (1945) oraz
danych chemicznych, zestawionych wedlug wzoru Stangenberga (1936, 1938)
(Fig. 1). Na og6l analizy chemiczne wskazywaly na $redni stan treficznosci i w za-
sadzie pokrywaly sie¢ z wartosciami wspotezynnikow, z wyjatkiem stawu Wyszni VIII,
dla ktorego zanotowano wysokie wspoélczynniki, przy niskich spektrach cherzncz-
nych. Staw ten wykazywal eutrofie w fazie miksotroficznej (mesotrofia). Staw Wy-
szni VI (kontrolny)' podobnie jak stawy nawozone (Wyszni I, II, IV i VII) slabg
eutrofie w fazie miksotroficznej. Baginiec II (nawozony) i Lipowy (nie nawozony)
byly najubozsze ‘i zblizone raczej do oligoirofii. Warto zaznaczy¢, ze na wartosci
wspolczynnika zlozonego wplywal w duzej mierze wiekszy lub mniejszy udzial ga-
tunkow z grupy desmidii, podczas gdy sinice (Anabazna, Aphanizomenon), uwazane
przez niektérych autoréw (Wunder 1935) za typowe dla woéd eutroficznych, noto-
wano liczniej w stawach o nizszym stopniu troficzno$ci; W wyniku badan stwier-
dzono réwniez, ze mineralne nawozenie nie wplynelo wyraznie na charakter plank-
tonu i stan troficznosci. Badania wykazaly, ze dla okreslenia stopnia troficznoéci
. najdogodniejsze jest uzycie wspolczynnika zlozonego Nygaarda i zielenicowego Thun-
- marka; dajg one najbardziej zgodne wartosci ze spektrami chemicznymi, moga wiec
by¢ wyzyskane do przynajmniej orientacyjnej oceny troficznosci wody.
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