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Summary: A large taxonomic diversification of saprobes caudificulties in practical use of saprobic system
for biomonitoring purpose. In such a case taxonoleiels higher than species level became more popul
Methods based on biocenotic structure can be aed in bioindication. It is known that applicatiof the
Shannon-Wiener biodiversity index based not onlynambers and abundances of species but also onemsmb
and abundances of easily identified morphologioakfional groups gives the same information as okegpr
measurements. Moreover, the other structural isdiogether with the Shannon-Wiener index can bel tse
obtain more complete characteristics of saprobe nwamities. It enables more precise interpretation of
biomonitoring results based on dominance struabfi@ganism groups settled an examined object.dbiained
results of the quantity nature can be compared fréth accuracy, however they are difficult to becpaved. The
aim of the present work is calculating a similaofydominance structures characterizing saprobemamities as
well as presenting modified method for visualisatid these structure changes.
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Urban sewer systems are settled by saprobe comigmmihich form biofilm on the
walls of the sewers and backbones alike to activatieidge. These organisms cause
decrease in pollutant load in sewage before thagir@a wastewater treatment plant [1-4].
Species structure of mentioned communities is aimd activated sludge or biofilm in the
bioreactor of sewage treatment plant. It is alsmilar to the structure of organism
communities of saprobic zones specified for watattiés. The sewage parameters can be
established, based on the presence of microorgarepmesentatives from the saprobic
system living in the sewerage and using sewagesasrae of nourishment [5-7].

A large taxonomic diversification of saprobes caudéficulties in practical use of
saprobic system. Thus, taxonomic levels higher Hpaties level became more popular for
biomonitoring purposes. Methods based on biocensttiacture (organism distribution
among species) can be also used in bioindicatipritfBas been shown that application of
the Shannon-Wiener biodiversity index gives the eainformation as saprobe
measurements. It is known that this information banobtained using index calculation
based not only on numbers and abundances of sgadi@tso on numbers and abundances
of easily identified morphological-functional graufb, 9].

Besides the Shannon-Wiener index, other structudites as: species richneas;,
maximum value of the Shannon-Wiener indexHevenness index V, MacArthur’s index
E and proportionality index P can be used for mation purposes. These indices give
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more complete characteristics of saprobe commaunitie so doing they permit for more
precise interpretation of biomonitoring results dth®n dominance structure of organism
groups settled an examined object. The obtainadtsesf quantity nature can be compared
with free accuracy, however they are difficult te perceived. The graphical methods for
comparison of the dominance structure for saproiencunities have been presented in our
previous publications as suitable visualisations¢d@, 9]. However, these methods have
some inconveniences which implicate the necessitlyggr modifications. Thus, the aim of
the paper is calculating a similarity of dominansguctures characterizing saprobe
communities as well as presenting modified methad visualisation of these structure
changes.

Material and methods

The material used for our previous and presentystc@me from Klimowicz's
elaboration [10]. The author presented species ositipn and individual abundances for
communities of activated sludge in specified wastew classes (characterized by
biological oxygen demand ranges: 0+10, 11+20, 21a3@ > 30 g @m ™). On the basis of
the Klimowicz's data set relative abundances ofimtisiished morphological-functional
groups were calculatedI{). The relative abundances mentioned above werépiicated
by 100 to obtain percent fractions. The percenttivas were used in calculations of
Renkonen’s similarity coefficients for the compammunities of activated sludge [11].
The obtained values of Renkonen’s coefficients vgemted using Czekanowski's diagram
[12]. Both Czekanowski's and Renkonen’s methods wsed in phytosociology to sort
results of the floral inventory and to specify glassociations.

The percent fractions of morphological-functionabups were graphically visualized
using “radar” plots also called “AMOEBAs” since thablication of the Ten Brink’s paper
[13]. During preparation of “AMOEBASs” plots origihafractions and their natural
logarithms were marked.

Results

The study results are presented in Figures 1 and @n be seen that changes in
pollution level influence dominance structure ofscibed communities (Fig. 1). The
changes in dominance structure are clearly visedllzy radar plots with original fractions
(grey colour). In the community | (BQDrange: 0+10 g @m™) attached ciliates are
dominants and rotifers are subdominants (Fig. Tdle community Il (BOR range:
11+20 g Qm™) is characterized by attached ciliates as dominantl swimming ciliates as
subdominants (Fig. 1b). In the community Il (BOEange: 21+30 g ©m™) attached
ciliates also play role of dominants and new subidants as flagellates appear (Fig. 1c).
Finally, in the community IV (BOBrange: >30 g ®m™) the dominance of flagellates is
observed and amoebas become subdominants (Fig. Tta). described changes of
dominance structure are not presented so cleanhy usgarithms of fractions. However,
their application enables the extremely low fraesi@f morphological-functional groups to
be observed (Fig. 1a and 1b - black colour).
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Fig. 1. Relative abundances of morphological-for@i groups in specified classes of purified sewage
Explanation: 1 - swimming ciliates, 2 - attacheliatés, 3 - crawling ciliates, 4 - rotifers, 5 adellates,
6 - amoebaes, 7 - nematodes, 8 - oligochaetes,g&strotriches, 10 - arachnids, 11 - tardigrades,
12 - copepods, 13 - cladocers, 14 - turbellarians
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Fig. 2. Coefficients of taxa similarity for speeifi classes of purified sewage
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In studied material two different groups of actadtsludge communities can be

distinguished (Fig. 2a and 2b). They are presentastewater classes with B@bange:
0+20 g @Qm>and > 21 g @m, respectively. Parallely, the community presentlass
with BODs range: 21+30 g ©m™ is similar to those from classes characterized®®s
range: 11+20 and >30 g,®° to the same degree (about 70%).

Conclusions

1.

Changes in wastewater pollution level cause diffees in dominance structure of
saprobe communities.

2. Percent fractions of taxa calculated for biomomitgrpurposes can be also used for
determination of similarity coefficients betweemgmared communities.

3. Czekanowski's diagrams can be used for sortingoafraunities considering their taxa
similarity.

4. Changes in dominance structure are the best oltsemgng radar plots called
“AMOEBASs".

5. Saprobe fractions below 1% are clearly visualizetbgarithm values.
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Streszczenie:Zréznicowanie taksonomiczne systemu saprobéwevst z trudndciami w jego zastosowaniu do
celéw biomonitoringu. Dlatego zavprowadzenie do bioindykacji jednostek taksonomjch wyzszych rang od
gatunku oraz metod opartych na strukturze biocezosj staje s powszechne. Zastosowanie indeksu
bioréznorodndci Shannona-Wienera, bazoggo nie tylko na liczbie i ikziowasci gatunkoéw, lecz réwniena
liczbie i liczebndci tatwo identyfikowalnych grup morfologiczno-furjkoalnych, jest tak samo przydatnym
zrodtem informacji jak pomiary saprobo¥ad. W celu otrzymania petniejszej charakterystyadanego obiektu
obok indeksu Shannona-Wienera stosowartalge inne indeksy struktury biocenotycznejydie tych indeksow
umaliwia bardziej precyzyja interpretaci wynikw biomonitoringu uwzghlniajpcego struktuy dominaciji. Ze
wzgledu na iléciowy charakter danych wyniki magy¢ porownywane z dowoindoktadndcia, jednake s
mato czytelne w odbiorze. Celem prezentowanej prigsy wyznaczenie podolistwa struktury dominacji
zbiorowisk saprobéw i przedstawienie zmodyfikowamejtody wizualizacji zmian badanych struktur.

Stowa kluczowe:system kanalizacji, parametryciekdéw, btona biologiczna, osad czynny, bioindykacj
biomonitoring, zbiorowiska mikroorganizmoéw, biomdezterotroficzna



