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PREFACE

The 30™ international conference Ecological Truth & Environmental Research — EcoTER 23
kept three areas in focus: ecology, environmental protection and sustainable development.
The conference will be held on Mt Stara Planina in hotel Stara Planina, Serbia, 20-23 June
2023. The monograph is published on the occasion of the 30th anniversary of the conference.
On behalf of the scientific and organizing committee, it is a great honor and pleasure to wish
all the participants a warm welcome to the conference.

The monograph is published on the occasion of the 30™ anniversary of the conference.

We hope to convey the message of the conference, which is that a transformation of attitudes
and behavior would bring the necessary changes. This is also an opportunity for the
participants who are experts in this field to exchange their experiences, expertise and ideas,
and also to consider the possibilities for their collaborative research.

The 30" international conference Ecological Truth & Environmental Research — EcoTER 23
Is organized by the University of Belgrade, Technical Faculty in Bor, and co-organized by the
University of Banja Luka, Faculty of Technology, the University of Montenegro, Faculty of
Metallurgy and Technology — Podgorica, the University of Zagreb, Faculty of Metallurgy —
Sisak, the University of Pristina, Faculty of Technical Sciences — Kosovska Mitrovica and the
Association of Young Researchers, Bor.

These Proceedings 103 papers from the authors coming from the universities, research
institutes and industries in 11 countries: Australia, USA, Brazil, Spain, Portugal, Libya, Italy,
Bulgaria, Bosnia and Herzegovina, North Macedonia, and Serbia.

As a part of this year's conference, the 5™ Student Session — EcoTERS 23 is being held. We
appreciate the contribution of the students and their mentors who have also participated in
the conference.

The support of the Gold donor and their willingness and ability to cooperate has been of
great importance for the success of the EcoTER’23. The organizing committee would like to
extend their appreciation and gratitude to the Gold donor of the conference for their donation
and support.

We appreciate the effort of all the authors who have contributed to these Proceedings. We
would also like to express our gratitude to the members of the scientific and organizing
committees, reviewers, speakers, chairpersons and all the conference participants for their
support to the EcoTER 23. Sincere thanks go to all the people who have contributed to the
successful organization of the EcoTER '23.

Prof. Snezana Serbula,

President of the scientific and organizing committee
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Abstract

Benthic diatoms of the Ribnica River situated in Valjevo karst area were not studied so far. The
objective of this paper is to provide base data on diatom community of the Ribnica River, through
diversity, abundance, diatom ecological guilds, and to estimate its preliminary ecological status
according to national regulations. Phytobenthos sampling and laboratory work was done by national
standards. Analysis of diatom community was based on identification, enumeration, and classification
into ecological guilds. Indicative ecological status was assessed according to IPS and CEE diatom
indices. At the Ribnica River in total 52 diatom taxa were recorded, and also high taxa richness at
each locality. The most frequent and numerous were diatoms Achnanthidium minutissimum, A.
pyrenaicum and Encyonopsis subminuta. Low profile ecological guild, typical for fast flowing streams
with lower nutrient concentrations was dominant in the Ribnica River. Diatom indices IPS and CEE
reviled excellent ecological status.

Keywords: epilithic diatoms, ecological guilds, hilly-mountain river, ecological status.

INTRODUCTION

The Ribnica River is located in the western Serbia, and belongs to the Kolubara River
basin. It originates at altitude of 300m in the village Brezde, and after 22 km flows into the
Kolubara River, near Mionica. The Ribnica River is an allogeneic watercourse of the Valjevo
karst zone. Its river valley consists of canyons and gorges, with erosive widenings occurring
[1]. It is positioned in the area where mountainous shifts to hilly region.

Previous data on diatoms of the Ribnica River refer to cave biofilms. Being part of karst
relief, the Ribnica River has 12 caves, of diverse sizes and located at different altitudes [1].
Diatom taxa Nitzschia Hassall spp. and aerophilous Hantzschia amphyoxis (Ehrenberg)
Grunow were found only on the entrance of Ribnica Cave floor, in accumulated soil and mud
[2], as well as Humidophila contemnata (E. Reichardt) Lowe, Kociolek, Johansen, Van de
Vijver, Lange-Bertalot & Kopalova and H. paracontenta (Lange-Bertalot & Werum) Lowe,
Kociolek, Johansen, Van de Vijver, Lange-Bertalot & Kopalova [3].

The objective of this paper is to provide starting point on benthic diatom community of the
Ribnica River, through diversity, abundance, diatom ecological guilds, and to estimate its
preliminary ecological status according to national regulations.
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MATERIALS AND METHODS

Epilitic phytobenthos samples at the Ribnica River were collected from the four localities
(Figure 1) [4]. Samples were cleaned in the laboratory using a hot acid method; afterwards
permanent slides were prepared [4]. Diatom taxa on slides were observed and photographed
using light microscope Zeiss Axio Labl with Axiocam ERc 5s camera and ZEN software.
Identification was done according to standard taxonomy literature and relative abundance by
counting 400 diatom valves at each slide [5]. Identified diatoms were grouped in ecological
guilds [6,7]. Indices Shannon diversity index [8], IPS diatom index [9] and CEE diatom index
[10] were calculated in OMNIDIA software [11]. Ecological status classes based on IPS and
CEE were determined by the guidance of national laws [12,13,14].

RESULTS AND DISCUSSION

During phytobenthos survey at the Ribnica River, 52 diatom taxa were recorded. The
greatest number of taxa was identified among genera Cymbella (11) and Nitzschia (9).

A Mionica

@ Locality
- waterways

7 Cocrete barrier

(U Ribnica Monastery

() Struganik
.S Salitrena Cave

1 0 1 2 km

Figure 1 Phytobenthos sampling sites at the Ribnica River

Biological integrity status of the Ribnica River was assessed by taxa richness and Shannon
diversity index. The highest taxa richness was recorded at the localities Concrete barrier (41)
and Struganik (38), with highest values of Shannon diversity index (4.04 and 3.94,
respectively). High taxa richness was also noted at locality Salitrena Cave (35) and Ribnica
Monastery (31), nevertheless values of Snannon diversity index were lower (2.82 and 3.06,
respectively), due to the uneven distribution of taxa — dominance of two or three species
which together attributed with abundance of nearly 70% (Figure 2).
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The most frequent diatom taxa, recorded in all samples collected from the Ribnica River
were Achnanthidium minutissimum (Kitzing) Czarnecki, A. pyrenaicum (Hustedt)
H.Kobayasi, Cocconeis euglypta Ehrenberg, Cymbella compacta Oestrup, C. neolanceolata
W. Silva, Diatoma moniliformis (Kutzing) D.M.Williams, Encyonema auerswaldii
Rabenhorst, Encyonopsis subminuta Krammer & E.Reichardt, Gomphonema parvulum
(Kltzing) Kutzing, Navicula capitatoradiata Germain, Navicula cryptotenella Lange-
Bertalot, Navicula tripunctata (O.F.Miller) Bory, Nitzschia dissipata (Kitzing) Grunow, N.
lacuum Lange-Bertalot and Ulnaria acus (Kiitzing) Aboal. The most abundant species during
investigation at the Ribnica River were Achnanthidium minutissimum and A. pyrenaicum
(Figure 2). A. minutissimum is generally one of the most frequent diatoms, with very wide
ecological amplitude. A. pyrenaicum can be found in high numbers in hilly-mountain,
calcium-bicarbonate rich, ologotrophic and mesotrophic rivers [15]. Species Encyonopsis
subminuta and E. minuta Krammer & Reichardt, with ecological preferences similar as
A. pyrenaicum, were also very abundant in the Ribnica River during sampling in 2022 (Figure
2). Cymbella affinis Kutzing, was the most abundant at the locality Ribnica Monastery
(Figure 2). It is common epiphytic species in hilly-mountain, usually mesotrophic
watercourses.

17.55
23.01
35.36 323
10.84
6.42
SALITRENA CAVE STRUGANIK RIBNICA MONASTERY CONCRETE BARRIER
m Achnanthidium minutissimum m Achnanthidium pyrenaicum Achnanthidium catenatum
Achnanthidium cf. gracilimum  m Amphora pediculus m Cymbella affinis
m Cymbella affinis var. neoprocera M Encyonopsis minuta ® Encyonopsis subminuta

Taxa < 5%

Figure 2 Relative abundance (%) of diatoms recorded in more than 5%
at surveyed localities of the Ribnica River

Trait-based approaches are useful tool for complementing ecological studies [16], as they
provide valuable information on changes in aquatic environment [17]. One of the metrics are
ecological guilds — groups of diatom taxa that live in the same habitat, nonetheless they adapt
in different ways to predominant abiotic conditions [6,7,17]. In the Ribnica River, the
dominant ecological guild was low profile (Figure 3), represented by genera Achnanthidium,
Amphora, Cocconeis, Encyonopsis, Reimeria, Rhoicosphenia, smaller Cymbella species and
Encyonema procerum Krammer. This guild includes taxa of short stature, adhering to the
substrate with entire valve surface, apically attached parallel or perpendicular to the substrate,
as well as slow moving taxa, adapted to high current velocities, and low nutrients
concentrations [6,7]. High profile guild comprises large stalked species, or species that form
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colonies. These taxa are susceptible to water turbulence, and prefer increase of nutrients
concentrations. At the Ribnica River high profile guild is represented by genera Amphipleura,
Diatoma, Encyonema, Gomphonella, Gomphonema, Fragillaria, Ulnaria, large Cymbella
species, and Achnanthidium catenatum (Bily & Marvan) Lange-Bertalot. Motile guild
consists of fast moving species, which are adapted to finer substrate granulation and higher
nutrient concentrations [6]. Motile diatoms in the samples from the Ribnica River were
Fallacia sp., and species belonging to genera Navicula and Nitzschia. Increased percentage
share of high profile and motile guild in diatom community was recorded at locality Concrete
barrier (Figure 3). Sample was taken from the part of the watercourse above the barrier, which
caused slower current velocity and partly blocked transport of fine fraction substrate, resulting
in ecological conditions favorable to diatoms belonging to high and motile guild.

100%

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Salitrena Cave Struganik Ribnica Monastery Concrete barrier

m low profile m high profile motile

Figure 3 Percentage share of diatom ecological guilds at surveyed localities of the Ribnica River

According to national typology [13,14], the Ribnica River belongs to type 3 watercourse,
thus ecological status classes are determined by IPS and CEE indices. Both indices values
were higher than boundary values set between first and second ecological status classes
(Figure 4), and revealed excellent preliminary ecological status at all investigated localities,
based on benthic diatom community.

20
18 ®
16
14

12

o N B OO

Salitrena Cave Struganik Ribnica Monastery Concrete barrier

®IPS ®CEE

Figure 4 Values of diatom indices IPS and CEE at surveyed localities of the Ribnica River (dots).
Lines represent boundary values between first and second ecological status class [14],
for IPS (blue line), and CEE (orange line)
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CONCLUSION

Conducted study mainly included localities in the middle stretch of the Ribnica River.
Composition of the benthic diatom community indicated high taxa richness. Classification of
diatom ecological guilds clearly described existing ecological conditions. Dominance of low
profile guild is typical for fast flowing streams with lower nutrients concentrations. In the part
of the flow immediately upstream barrier, rise in the species share belonging to high and
motile guild was noted, due to slower water velocity, presence of smaller substrate fractions,
and slight increase in nutrient concentrations. Diatom indices IPS and CEE reviled excellent
preliminary ecological status.
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