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EDUCATION AND PROFESSIONAL CAREER

M.Sc. degree in study programme General Ecology
Ph.D. (in external form) of study programme Ecology, on the Faculty of E 3/

Sciences, Technical University Zvolen

2001- 2013 work position as laboratory diagnostics specialist (public health monitoring of water, indoor
and outdoor air quality) in The Regional Authority of Public Health (RAPH) in BB, Department of Medical
Microbiology: (in 2006 the specialization in study programme

Investigation methods in Microbiology and Biology of the Environment, Slovak Medical University in
Bratislava

2014 —till now: Assistant Professor, Faculty of Science, Matthias Belius University, Banska Bystrica

Department of Environment, but closely cooperated with Department of Biology and Ecology



| was participate in the teaching in the previous study programs Environmental safety
and Environmental management, Ecology and ecosystem protection till 2020/2021

of subjects such as

Health and Environment

Environmental Epidemiology

The Global Environmental Problems
Bioindications in the Environment
Biological and Chemical Terrorism Safety
Introduction to the study of Environmental Sciences

Monitoring of Environmental Compartment
Environmental Loads and Brownfields
Remediation of Environmental Loads



Faculty of Natural Sciences, MBU in B. Bystrica obtained accreditation in field

Ecological and Environmental Sciences

new Study program (2021/2022): Environmental Biology (bachelor, master, doctoral degree)

Characteristics of the study program:

,From molecules to ecosystems” - to know the basic organizational levels of life (genes, cells,
organisms and ecosystems and their relationships with the environment),

to learn about the processes that shaped nature in the past and affect it today,
find out what and how life-threatening systems on Earth threaten

you will understand how to solve the environmental problems of water, soil, air, even with
the effective help of living organisms - bioindication



ENVIRONMENTAL BIOLOGY
SUBJECTS THAT | LEAD

= Environmental Health
= Epidemiology

= Molecular Ecology

= Microbiology

= Global Problems of Environment

= Abiotic components of the Environment part Il. (Water and Air)




practice exercises, excursions and internships
presentation skills (Student scientific conference, Researchers night, Open day of
Faculty NS, etc.)

Our students will use the acquired knowledge and skills
in research, nature protection, the environment and other professions
Cooperation with, government organizations, institutions, and the third sector







SEMESTRAL GROUP WORK
CONNECTING THEORY WITH PRACTICE & HIVIU) SLOVAK HYDROMETEOROLOGICAL INSTITUTE

learning, practical training and cooperation with businesses (contracting authority Nestlé,
Veolia - local waterworks company), institutions (SHMU Slovak hydrometeorological
institute), and the third sector (Ekopolis foundation)

The idea of our team was to proposed artificial pond supplied with rainwater drained from
the roof of an industrial building in Sewage treatment plants area using climatic, pedological,
biotic technical-material and economy calculation data

National competition of student teams - theme ,,For water” (we won 2. place)
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PROJECT IDEA AND GOALS

BIODIVERSITY INCREASING — to creat conditions for increasing the natural biodiversity of the
environment




WORKFLOW

1. introduction of project goals, working meeting with contracting

2. work schedule, division of partial project tasks into groups of students

3. soil sampling, laboratory analyzes, collection and interpretation of data, project promotion

4. second working meeting - summarization of documents and data to create a technical proposal
project of the pond

5. risk processing of project, preparing information panels design and content

6. project finalization, and presentation




DESIGN OF TECHNICAL PROJECT OF THE POND

FIG. 3 Scheme of implementation of the pond, legend: 1. roof as a source of rainwater, 2. mechanical pre-treatment, 3.
wetland - filter part of the pond, 4. pond, 5. overflow, 6. wet meadow



PROJECT COSTS CALCULATION

Work / material

Technical work (excavation of the pit, modification of the pond) 800 €
Material (pond foil, geotextile, river gravel, sewer pipe, roof drainage catcher) 1884.20 €
Bacteria Starter 20 €
Plants 625 €
Information panels 400 €

Sum 3729.20 €
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http://www.humanisti.sk/view.php?nazevclanku=studenti-univerzity-mateja-bela-v-banskej-bystrici-budu-h%beadat-riesenie-pre-cistiare%f2-odpadovych-v%f4d-v-rakytovciach&cisloclanku=2017110031

WHAT NEXT?

| will introduce you with the topic of paleoecology, | will explain the

basic concepts and its application,

| will tell you how | connect research activities with the teaching and

assignment of final theses and the involvement of students in research.







TERMINOLOGY /GLOSSARY

= Palynology is the "study of dust" (from Greek paluno, "strew, sprinkle"and -logy) or "particles

that are strewn"

= A classic palynologist analyses particulate samples collected from the air, from water, or from

deposits including sediments of any age

= The condition and identification of those particles, organic and anorganic, give the palynologist

clues to the life, environment, and energetic conditions that produced them

= Palynology is an interdisciplinary science and is a branch of earth science (geology or

geological science) and biological science (biology), particularly botany

= Stratigraphical palynology is a branch of micropalaeontology and paleobotany, which studies

fossil palynomorphs from the Precambrian to the Holocene (to the Anthropocene @ )


https://en.wikipedia.org/wiki/Ancient_Greek
https://en.wikipedia.org/wiki/-logy

APPLICATIONS

* Biostratigraphy and geochronology. Geologists use palynological studies in biostratigraphy to correlate
strata and determine the relative age of a given bed, horizon, formation or stratigraphical sequence

* Palaeoecology and climate change - palynology can be used to reconstruct past vegetation (land plants)
and marine and freshwater phytoplankton communities, and so infer past environmental
(palaeoenvironmental) and palaeoclimatic conditions

= Palynology also allows scientists to infer the climatic conditions from the vegetation present in an area
thousands or millions of years ago. This is a fundamental part of research into climate change

* Organic palynofacies studies, which examine the preservation of the particulate organic matter and
palynomorphs provides information on the depositional environment of sediments and depositional
palaeoenvironments of sedimentary rocks

: Limnolog?/ studies. Freshwater palynomorphs and animal and plant fragments, including the (green
algae, pollen, chironomids head capsules, diatoms, cladocera, ostracods) can be used to study past lake
levels and long term climate change

= Allergy studies. Studies of the geographic distribution and seasonal production of pollen, can help
sufferers of allergies such as hay fever

= Archaeological palynology examines human uses of plants in the past. This can help determine
seasonality of site occupation, presence or absence of agricultural practices or products, and
'plant-related activity areas' within an archaeological context

= Melissopalynology: the study of pollen and spores found in honey



WHAT ARE WE GOING TO TALK ABOUT?

= Palynology (Aerobiology) use at present — ,,Pollen information service in
Slovakia“

analysis of recent pollen grain

= Pollen analysis — reconstruction of past environmental conditions — ,, Tracking
Environmental Change Using Lake Sediments”
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TERMINOLOGY

= Aerobiology (from Greek anp, aér, "air"; Biog, bios, "life"; and -Aoviq, -logia) is a branch of

biology that studies organic particles, such as bacteria, fungal spores, very small insects, pollen

grains and viruses, which are passively transported by the air

= Aerobiologists have traditionally been involved in the measurement and reporting of airborne
pollen and fungal spores as a service to allergy sufferers (Hayfever affects 1 in 5 people with

symptoms like: itching mouth and throat, swelling of mouth, tongue and lips, hoarseness,

numbness, swelling of eyelids, digestion problems)



https://en.wikipedia.org/wiki/Ancient_Greek
https://en.wiktionary.org/wiki/%E1%BC%80%CE%AE%CF%81
https://en.wikipedia.org/wiki/Air
https://en.wiktionary.org/wiki/%CE%B2%CE%AF%CE%BF%CF%82
https://en.wikipedia.org/wiki/Life
https://en.wiktionary.org/wiki/-%CE%BB%CE%BF%CE%B3%CE%AF%CE%B1
https://en.wiktionary.org/wiki/-logia

POLLEN INFORMATION SERVICE IN SLOVAKIA

= The negative trend of an increase of allergic diseases, especially pollen allergy, has been an
incentive for physicians, botanists and aerobiologists to initiate building of a network of
PIS monitoring stations in Slovakia working since 2006 on public health authorities
responsibility

= Based on laboratory analyzes of t
pollen of the allergenic relevant ge
reports are processed

= Pollen reports are publish for both, g -
and a forecast for the next week %
national electronic and print media)

© RAPH Regional Authority of Public Health

©  Comenius University Bratislava




POLLINATION SPECIES OR ALLERGENIC RELEVANT
SPECIES

A six basic groups of plants producing pollen allergens, to which the majority of polinotic are
sensitive, have been identified in Europe:

= birch (Betula) + related species alder, hazel, hornbeam (Alnus, Corylus, Carpinus) beech (Fagus),
chestnut(Castanea) a oak (Quercus)

= grasses (Poaceae) + wheat (Gramineae)

= Oleaceae + ash (Fraxinus), olive (Olea) + maple (Acer), walnut (Juglandaceae) and
(Platanaceae)

= weed plants (Artemisia) + (Ambrosia), (Asteraceae), Chenopodiaceae, Plantaginaceae)

= (Parietaria officinalis) + nettle (Urtica dioica)

= (Cupressaceae) + related species (Taxaceae) + Cryptomeria japonica




POLLEN PERIODS IN CENTRAL EUROPE

In Central Europe to split the season into:

e spring season - dominated by a pollen of trees, especially birch (Betula) and
hazel (Corylus)

e summer season - the dominant allergens are grasses

e and autumn - with the dominance of high-bred weeds, especially Artemisia,
and in recent years also Ambrosia, even though their considerable production
of pollen is still in the late summer




POLLEN PERIODS IN MEDITERRANEAN AREA

In the Mediterranean area there are three pollen seasons:

= A low winter pollen season (December - March) with pollens from trees such as Cypress
and Juniper, Hazel, Mimosa and Birch

= A high spring-summer pollen season (April - July), dominated by the pollination of
Grasses, some members of the nettle family and olive trees. Between March and May,
Platanus pollen (such as the American sycamore) may effect some people in
Mediterranean areas

= A summer- autumn season (August - October) involves a second flowering of the nettle
family and pollination of herbaceous plants, such as mugwort Artemisia and plants such
as beet, sugar beet, and chard, and wild spinach Chenopodiaceae)




POLLEN MONITORING METHODS - METHODOLOGY OF AEROBIOLOGY

= Volumetric method - standard monitoring method of PIS - allows to express the
concentration of biological particles in volume units of air (an important value for
expressing the possible patient load) Measurements of the pollen content in the air are
the fundament of every pollen forecast

= Pollen traps (pollen sampler) are used in aerobiology for this purpose and answer the
guestion of what was and is in the air

= continuous and volumetric (Hirst type, e.g. Burkard, Lanzoni) & 4
flow rate of 10 L/min X Q‘ e
sampling height between 15-20 m above ground

location distant from high buildings or other obstacles,
trees and other local pollen sources

a description of the surrounding (urban/rural area,
valley/hill side, vegetation) should be available




POLLEN TRAP BURKARD s e

Wind
Vane

Rain
Shield

Locking
Arm

Intake
Orifice

Pin

Adhesive tapes as capturing surfaces in Burkard
sampling

Pump

Adhesives: vaseline and silicon oil are
recommended depending on the climatic conditions



SAMPLES PREPARING

Green line 1s at the
beginning of day one

End of the week




SAMPLES PREPARING

Tapes is cutting - each sample is divided in days and bi-hourly sections
Imbedding medium: most often gelvatol or glycerine jelly are used
Staining: mostly basic fuchsin or saffranine

cover slip




POLLEN COUNTING

= Pollen is determined and counted on the slide by the light microscope compound light
microscope magnification 400 x resolution (numerical aperture of the objective) not below
0.65

= Counting method: In the qualitative and quantitative analysis of the daily sample, the
method of horizontal strips of touching fields is used at least 10% of the sample has to be
analyzed (this means 4 longitudinal bands, 12 transverse (vertical) bands (a conversion
factor has to be applied depending on the microscope and the method used to receive
daily averages ad daily concentration (pollen per m3 air) corresponding to the average daily
content of pollen grains and spores

= Those values are used for the pollen forecast, the graphs, models and many more services




And so | learned to know the pollen spectrum ... 7 years practice with pollen monitoring &
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POLLEN REPORTS AND FORECAST

https://www.polleninfo.org/country-choose.html

= situation and medium-term [ Alergia * Alergia dychac X =

é _> O ‘ alergia.sk/index.php?page=aktuality&id=314 [LL] ﬂ{ l
B oo ocke Pel'ova situacia za 17 tyzden 2017 !
Svet alergie 03.05.2017
Pel'ova situacia v SR za 17.tyZden 2017
Alergény
Aktualne druhy najvyznamnejsie z alergologického hl'adiska:
Liecba alergie Breza, jasen travy z celade lipnicovité, cyprusovité-tisovité, javor , dub, buk, platan, orech,

borovicovité

3 iu?
Mam ales spory hib - Cladosporium, Alterndria, Epicoccum, Stemphylium, Helminthosporium

Pel'ové spravodajstvo Uplynulé dva tyZdne vplyvom vyrazného ochladenia, nocnych mrazov a v zavere uplynulého tyZdfia aj
vydatnej zrazkovej cinnosti sa na celom Slovensku niesli s nizSimi dennymi koncentraciami pelu

v ovzdusi. V ovzdusi dominoval pel’ ihli¢nanov z éel'ade borovicovitych a duba. Pel'ova sezéna brezy kondi

a denné koncentracie jej pelu v ovzdusi nedosahovali alergologicky vyznamné koncentracie. Najvyssie

( denné koncentracie pelu v ovzdusi v uplynulom tyzdni boli namerané v stredu v Banskej Bystrici

[/ a Bratislave. NajkritickejSia pelova situacia bola dna 26.4.2017 Banskej Bystrici, ked' celkova denna

koncentracia pel'u v ovzdu$i dosiahla 948 pelovych zfn v m> vzduchu, pri¢om dominoval pel’ duba — a?

330 pelovych zfn v m’vzduchu a borovicovitych 220 pelovych zfn v m?’vzduchu. Pribudol pel
prhlavovitych a vacsina monitorovacich stanic zachytila prvy tohorocny pel’ trav z celade lipnicovité,
ktory sa stane najvyznamnejsim alergénom pre najblizsie mesiace. Okrem pel'u uz uvedenych druhov, sa
v ovzdusi vyskytoval aj pel' buka, javora, platanu, jasena a orecha. Spéry hub (plesni) boli zastipené

dooodov najma rodom Cladospdrium.
aby sa dnes

astma neprihlasila Prognoza pelovej situacie v SR - 18. tyZden 2017

N3

’ Pel'ova sezdna brezy definitivne skoncila. Vplyvom chladného pocasia a zrazok predpokladame celkovo
S:ésobuje :’s':'l‘“;‘gce :;::";““"’ ety nizSie denné hladiny pelu v ovzdusi. Dominovat’ bude pel ihlicnanov z cefade borovicovitych, ktorého
astmu astmy ' velké pel'ové zrna nevyvolavaju alergické prejavy, skor mozu sposobit’ mechanické podrazdenie sliznic
a hlavne upUtaju nasu pozornost’ ako vyrazné zIté povlaky na okraji mlak. Pomaly zacina pel'ova sezdna

vy

trav. Pokles dennych hladin pelu bude ovplyviiovany najmé nizsimi teplotami a zrazkovou cinnost'ou.

m aa RNDr. Janka Lafférsova

kazdy z nas nadychne a vydychne Regionalny Urad verejného zdravotnictva so sidlom v Banskej Bystrici
nrihilidn~ ETFTTEE



https://www.polleninfo.org/country-choose.html

POLLEN INFORMATION SERVICE IN EU

= Pollen Information Service - monitoring of biological allergens in the air

In Europe, peer monitoring is provided through interconnected national networks of PIS
stations

= European Aeroallergen Network initiative in building of

A central European pollen database with European Aeroallergen network Server (EANS) started
activity in 1988, Vienna

So, the isolated pollen services of each member of European countries have been linked to a
pan-European network

At present, around 300 pollen stations from around this area are contributing to the European
pollen database

https://www.polleninfo.org/country-choose.html



https://www.polleninfo.org/country-choose.html

PALYNOLOGY AND ITS USE FOR RECONSTRUCTION OF
PAST ENVIRONMENTAL CONDITIONS

Paleolimnological research presented through our national projects focused to climatic
evolution of the Central Europe in post glacial period.

Why can we use pollen in research?
Bioindicators

Pollen grains preserved in sediments are very resistant to environmental influences,
which allows them to remain preserved and intact for a long period of time. The ability
of long inertia is enabled by their outer shell called exina (for pollen grains) and
exospores (for spores) (Moore et al., 1991). The chemical compound that allows the
exine of pollen grains to withstand mechanical, physical and chemical influences is
called polenin. In spores, this compound is referred to as sporenine



OUR PALEOLIMNOLOGY RESEARCH

latest ongoing project named

= TAMARA - acronym (Reading in natural archives: ThousAnds of years of environmental
history and cliMAte change Recorded in Alpine lakes of the Ukrainian Carpathians)

The project aims to provide a detailed reconstruction of climate and environmental changes
during the Holocene in this mountain region

Specifically, the research will be focusing on the following topics:
1. Reconstruction of the mean July air temperature trends over the Holocene

2. ldentification of the timing and range of long-term human-induced effects on the lakes and
alpine landscape

3. Defining the timing and intensity of stressors affecting the lakes during last century
(acidification, eutrophication)



OUR PALEOLIMNOLOGY RESEARCH

= A 250 year history of human impacts on a landscape of the Banska Stiavnica mining

territory: a palaeolimnological reconstruction using biotic and abiotic indicators from
lake sediments”

The aim: (mining, multi-proxy approach, catchment vegetation changes, reservoir
ontogeny, heavy metals, Anthropocene)

= ,Deglaciation and postglacial climatic development of the High Tatras recorded in the
lake sediments”

The aim: climatic evolution of the Central Europe in post glacial period

Pollen analysis is very valuable paleoclimate proxy and it was used for paleoenvironmental reconstructions of
the High Tatras landscape, in this project, pollen analysis were used as a proxy to identify changes in plant
communities at the transition from clay (glacial) and to organic (post-glacial) sedimentation

http://www.geo.sav.sk/en/depovyt-apvv-15-0292/



http://www.geo.sav.sk/en/depovyt-apvv-15-0292/




e e | MINNING RESHAPED THE RELIEF
: w8 | Hundreds of years of the ore mining reshaped the relief andha
s left a legacy of abandoned surface mines,
subsidence pits, mine adits, abandoned heap of metallurgical s
lag, dumps, and reservoirs and rests of the canal system
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These structures became an integral part of the landscape and persist until
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the present day

» | Existence of the unique, man-modified geomorphology has been one of the reasons
& to establish the Protected Landscape Area Stiavnické vrchy in 1979

In 1993, Banska Stiavnica together with the remains of the hydro-energetic system were inscribed
& in the World Cultural and Natural Heritage List of UNESCO




RESERVOIRS AND RESTS OF THE CANAL SYSTEM

- Because the fundamental and extensive changes in the Banska Stiavnica region have occurred
back in the past before scientific observation was possible, palaeolimnological methods have to
be employed to study the timing, severity and extent of human impacts

= At the present time, 30 reservoirs of the former hydro-energetic system are preserved and serve
mostly for recreation and angling. They potentially contain deposits that represent an important
and unique archive of reservoir and watershed dynamics

= To get an overview of the natural and anthropogenic events recorded in the sediments we have
to look back into the past by disentangling the changes in sub-fossil organisms and sediment
characteristics (i.e. ‘proxy’ data)




SCIENTIFIC GOALS

1) To reconstruct changes in vegetation cover in the reservoir watersheds as a response to intensity
of human impacts: from heavy mining practices to natural and managed reforestation

2) To determine the anthropogenic impacts on past sediment delivery from the deforested
watersheds during the mining period and to identify changes in sediment transfer related to with the
development of vegetation

3) To figure out (based on the chemical composition of the sediments) the impact of mine wastes,
especially heavy metals, on the environment over time, and in connection with the findings to assess
the potentially toxic risk for humans e.g. via food chain (drinking water, fish)

4) To find a stratigraphic marker from which the beginning of Anthropocene in the northern part of
the Austro-Hungarian Monarchy could be identified

5) To reconstruct changes of lake ecosystems over time: how aquatic organisms responded to
extreme conditions prevailing in the period of the biggest boom of mining (water-level fluctuation,
extensive influx of allochthonous material, toxic effects of pollutants) and how the succession
advanced after mining activities ended?

We will track the development trajectories of two model reservoirs under different management
conditions over the past ~ 100 years



SEDIMENT EXTRACTION

= Year 2015 and 2016 steel coreworker working on a hydraulic
principle

= Sonar survey - selecting the site with the largest sediment
thickness

= Length of sedimentation cores (V. Richnava 184 cm, VindSachta
120 cm, Rozgrund 420 cm)



LABORATORY ANALYSIS

Determination skills, evaluation and interpretation of results,
to train presentation skills on Student research conference -
competitions - winner of scholarship
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