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Abstract — No great differences were found in the structure of algal commu-
nities developing at control stations, and those affected by the run-off from experi-
mentally fertilized fields. Cells of Fragilaria pinnata, Nitzschia palea, Achnanthes lan-
ceolata with varieties, and Cocconeis placentula var. euglypta were most frequently
observed: the biomass index of diatoms reached maximum values in the summer-autumn
period and minimum ones in winter. At the station below a fertilized field the number
of Navicula pupula, Nitzschia kutzingiana, and green algae increased in the summer-

-autumn period.
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1. Introduction

Contrary to point pollution (domestic and industrial sewage) whose
effects are distinctly manifested, surface run-off from the arable land,
though difficult to record, also contributes to the eutrophication of surface
waters. In recent years the effect of pastoral and agricultural economy
on water biocenoses was investigated by numerous workers (Bombo-
wna 1982, Dumnicka 1982, Grabacka 1982, Kawecka 1982,

* The work was carried out within Project No MR.II.17.
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Kownacki 1982a, 1982b, Kurek, Pawlik-Dobrowolski 1982,
Niesiotowski 1982, Reczynska-Dutka 1982, Starmach
1982, Starzecka, Trela 1982, Klapwijk et al. 1983).

The aim of the present work was to study the development of
communities of sessile algae in the River Nida, which flowed through
experimentally fertilized areas. The paper is a part of a complex investiga-
tion on microbiological processes occurring in the area of experimentally
fertilized bankside soils, and on the effect of this fertilization on river
biocenoses (Bednarz unpubl., Bombdwna unpubl.,, Grabacka

unpubl., Starzecka unpubl., Starzecka, Mazurkiewicz
1987, Zygmuntowa unpubl.).

2. Study area

The River Nida, 179 km in length, is a left-side tributary of the upper
Vistula. It flows out at an altitude of 269 m, originating from the con-
fluence of the Rivers Bala and Czarna Nida which drain the Swietokrzy-
skie Mts (with a maximum absolute altitude of 612 m). In its upper course
the river has a natural character while in the middle and lower course
it flows through towns which pollute it to a great degree. The town of

Fig. 1. Map of the River Nida (after Starzecka, Mazurkiewicz 1987).
1, 1A, 2, 3 — stations
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Pinczow is particularly important in this respect. The investigation was
carried out in the locality of Chroberz in the lower river course (fig. 1).
The river, flowing in meanders, has a typically lowland character here.
It is 20—40 m wide and 10—150 cm deep. The bottom is sandy with mud
at the banks. The waters of the river are of calcium-hydrocarbonate type
and markedly eutrophicated in the whole length of the investigated
section, this above all being manifested by a large content of phosphates
(Bombdwna unpubl.).

The investigation was carried out in the region of a 0.6 — kilometre
section of the river, where 4 stations, — 1, 1A, 2, and 3 — were establish-
ed (fig. 1, 2). Owing to habitat differences between the control Station !
and Stations 2 and 3, an additional control Station 1A was appointed.
Both control Stations lay above the fertilized field but while Station !
lay near a flat bank on a sand shoal with shallow water, Station 1A was
situated near a high bank. Station 2 was by the end of the field and
Station 3 below the fertilized area. They were both situated near a high
steep bank in deep water. The bankside field of ! ha was fertilized 3 times
a year (in April, July, and September) with 80 kg ha-1 of ammonium
nitrate. The fertilized field reached right to the edge of the riverbed. In
the section of river affected by the applied doses of fertilizers the content
of biogenes slightly increased (fig. 2).

3. Material and method

The investigation was carried out throughout 1984. In winter months
(January and February) sampling was prevented by a thick layer of ice
at Stations 1A and 2. Algae were sampled from the bottom in the zone
of the river near the bank at the side of the fertilized field. The material
was preserved in a 4°/o solution of formalin. Preparation of diatoms and
the quantitative elaboration of the material were carried out according
to methods described in detail by the author (Kawecka 1980).

4. Results

Diatoms prevailed in the communities of algae (144 taxa, this
constituting 93.5°/0 of all species and varieties recorded).

In general, the structure of algal communities was similar at all sta-
tions. The numbers of taxa and biomass indices of diatoms were main-
tained at an average level (fig. 2). Species of the genera Fragilaria
(chiefly F. pinnata with varieties), Nitzschia palea, Achnanthes lanceola-
ta with varieties, Cocconeis placentula var. euglypta accompanied by
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Fig. 2. Communities of sessile algae in the River Nida, dominating diatom species and
algae forming macroscopic aggregations. * — Euglena geniculata, E. viridis, E. fusca,
E. intermedia; ** — Cladophora sp., Oedogonium sp., Spirogyra sp., Vaucheria sp.
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C. pediculus, and species of the genus Gomphonema developed abun-
dantly at all stations.

At all stations the pattern of development of algal communities
throughout the year was similar. In winter the development of algae was
poor and the index of biomass of diatoms showed low values. In spring
diatoms and in May also euglenoids developed. In summer and autumn
the abundant development of diatoms was manifested by the maximum
values of their biomass index.

At the control stations, which differed in habitat conditions since one
lay at the low bank (Station 1) and the other at a high one (Station 1A),
there appeared differences in the number of taxa and abundance of
species. At Station | the development of diatoms was more intense and
the species in the community were more varied. Nitzschia palea formed
larger populations here and in autumn Navicula pupula developed pro-
fusely. The biomass index of diatoms reached higher values, not only
exceeding the level noted at Station 1A but also that at the experimen-
tally fertilized Stations 2 and 3.

At Stations 2 and 3 affected by the experimentally fertilized the
number of taxa was slightly larger than that at the control Station 1A
but smaller than at Station 1. In spring Nitzschia acicularis and Navicula
gregaria and in summer N. hungarica var. capitata appeared in the group
of dominants. In the summer-autumn period the development of Navicu-
la pupula, Nitzschia kitzingiana, and of green algae, chiefly with Clado-
phora sp., became more intensive. The biomass index of diatoms reached
a level similar to that noted at the control Station 1A but lower than

that at Station ! (fig. 2).

5. Discussion

In the entire studied section the waters of the River Nida were
eutrophicated to a fairly high degree and the organisms developing there
were adapted to these living conditions. Therefore, an insignificant in-
crease in the fertility of the water in the experimentally fertilized area
did not significantly change the structure of algal communities. Along
the whole length of the investigated stretch of the river there occurred
large numbers of the following species: Nitzschia palea, a species cha-
racteristic for strongly eutrophicated waters, an obligatory nitrogen
heterotroph (Cholnoky 1968), living in the pH range 42—9 (Lowe
1968); Fragilaria pinnata, an organism determined as mesotrophic, 3-me-

(at Station 3 in April only Vaucheria sp. and Spirogyra sp.); *** — Fragilaria construens
var. binodis, F. construens var. subsalina (chemical data according to Bombéwna
unpubl.)
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sosaprobic, or oligosaprobic, living in the pH range 5.7—9 (Lowe 1974);
Achnanthes lanceolata encountered in the natural environment of high-
-mountain streams but also in those polluted by domestic sewage, at
pH 6.3—8.5 (Kawecka 1981); Cocconeis placentula var. euglypta,
which lives both in oligotrophic and mesotrophic waters at pH 6.2—8.5
(Kawecka 1981), resistant to pollution (Wehrle 1942).

The following species occurred in smaller numbers; Nitzschia stagno-
rum, an organism of mesotrophic waters, living within the pH range
6.6—7.7 (Lowe 1974); Gomphonema angustatum and G. olivaceum
determined as oligosaprobic organisms and also living in eutrophicated
waters at pH 6.4—9 (G. olivaceum) and 6—9 (G. angustatum) (Lowe
1974); Amphora ovalis var. pediculus, an organism of mesosaprobic to
oligosaprobic waters, found at pH 45—9 (Lowe 1974), and Synedra
ulna which lives both in oligotrophic and eutrophic waters (Kawecka
1981) at pH 5.7—9 (Lowe 1974). In May euglenoids occurred abun-
dantly at all stations, chiefly E. geniculata, an organism very well tolerat-
ing pollution (Sladecek, Perman 1978).

In the part of the river neighbouring upon the experimentally fertiliz-
ed field there appeared in the group of dominants small numbers of Nietz-
schia acicularis, a species of strongly eutrophicated waters (Cho I noky
1968), and Navicula hungarica var. capitata, a halophilous diatom which
occurs in polluted waters at a content of N—NH¢{ in the range 0.31—1.15
mg dm-3 and pH 6.4—7.6 (Turoboyski 1979) and is frequently found
in the polluted waters of Upper Silesia (Bucka 1985).

At the station below the fertilized field the numbers of Navicula pu-
pula and Nitzschia kitzingiana increased. These two species live in
eutrophicated waters, the latter being classified among obligatory nitro-
gen heterotrophs (Cholnoky 1968). Navicula pupula is neutral with
regard to pH while Nitzschia kitzingiana appears in the pH range 6.4—8.4
(Lowe 1974). Navicula gregaria, an organism of brackish waters and
a facultative nitrogen heterotroph (Cholnoky 1968), also appeared
here but its numbers were small. Besides, green algae, chiefly Clado-
phora sp., developed at this station. In general, the species mentioned
above found suitable development also at the stations above the expe-
rimentally fertilized field. For example, in September fairly large popula-
tions of Navicula pupula were observed at the control station as well
(fig. 2). Therefore, the quantitative growth of algal communities in the
discussed area cannot be associated with the fertilization of the bankside
field alone. This may be the result of fertilization but local factors not
connected with the experiment might have played some role here.

Differences in the communities of algae at the control Stations ! and
1A were most probably associated with the micro-habitat conditions. At
Station 1, which was a sandy shoal, the zone of water near the bank was
shallow, hence the light and thermal conditions were much better, this
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stimulating the development of algae. Ths algal community here was
richer in species and ths biomass index of diatoms reached higher values
than those at Station 1A which lay near a high and steep bank. It is
worth noting that at Station ! also the biomass index of diatoms was
higher than that at Stations 2 and 3, which were affected by experimen-
tal fertilization but were situated near a high bank similarly as Station
1A (fig. 2). This suggests that the habitat conditions play an important
role in the development of algae and should be taken into consideration
in evaluating water productivity.

Acknowledgements — The author wishes to thank Dr Halina Bucka
for identifying the species of euglenoids.

6. Polish summary

Glony osiadte rzeki Nidy (Polska Potudniowa) na obszarze eksperymentalnie
uzyznianych przybrzeznych gleb

Badania prowadzono w 1984 r. na okoto 0,6 km odcinku rzeki Nidy, w miejscowosci
Chroberz (ryc. 1). tan eksperymentalny o powierzchni | ha byt nawozony trzy razy
w roku (IV, VII, IX) saletra amonowa o #gcznej ilosci 240 kg ha-3 Wyznaczono cztery
stanowiska (ryc. 2): kontrolne, usytuowane powyzej uzyznianego tanu (1, 1A), przy
koncu uzyznianego tanu (2) oraz ponizej niego (3). Stanowisko 1A wyznaczono dodat-
kowo ze wzgledu na réznice siedliskowe; stanowisko | usytuowane byto przy brzegu
ptaskim na piaszczystej tawicy, woda byta tu ptytka i w zwigzku z tym panowaty
duzo lepsze warunki Swietlne i termiczne w stosunku do stanowiska 1A, potozonego
podobnie jak stanowiska 2 i 3, przy wysokim brzegu, stromo opadajacym i wodzie
glebokiej. Rzeka na badanym odcinku posiadata charakter wodoro-weglanowo-wapnio-
wy i byla znacznie zeutrofizowana.

Zbadano glony osiadte w przybrzeznej strefie rzeki (ryc. 2). Stwierdzono duze
znaczenie warunkéw siedliskowych dla rozwoju glonéw, na stanowisku bowiem kon-
trolnym 1| rozwdj okrzemek byt intensywniejszy niz na stanowisku 1A, przewyzszat
nawet ich rozwdéj na stanowiskach eksperymentalnie uzyznionych. Oddania nie wyka-
zaty wiekszych réznic w strukturze dominacji na stanowiskach kontrolnych i nawozo-
nych. W ciggu roku najczesciej spotykano Nitzschia palea, gatunki z rodzaju Fragilaria
(gtownie F. pinnata z odmianami), Achnanthes lanceolata z odmianami, Cocconeis
placentula var. euglypta, Przebieg rozwoju zbiorowisk glonéw byt w ciggu roku po-
dobny na wszystkich stanowiskach. W zimie rozwéj byt staby, na wiosne nastapit
wzrost ilosciowy okrzemek, a takze euglen. Najlepszy rozwéj glonéw notowano w okre-
sie letnio-jesiennym. W tym czasie na stanowisku 3, potozonym ponizej uzyZnianego
pola, do$¢ znacznie wzrosta liczebno$¢ Navicula pupula, Nitzschia kitzingiana oraz
zielenic (gtéwnie Cladophora sp.). Organizmy te, czeste w wodach eutroficznych, w za-
sadzie posiadaty dogodne warunki rozwoju takze i na stanowiskach kontrolnych, dla-
tego trudno powiedzie¢ co wptyneto na ich rozwéj: sptyw z terenéw uzyznianych czy
tez inne czynniki nic zwigzano z prowadzonym eksperymentem.
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