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ew PhD Positions !!

starting from 2018/2019
applications open till April 30th, 2018 (https://is.muni.cz/prihlaska/)

Nanopesticides in the environment - understanding their fate,
bioavailability, effects and risks in soil and water
Nanopesticidy v Zivotnim prostfedi — porozuméni jejich osudu, biodostupnosti, ucinkim a rizikim v plidé a vodé

Supervisor: assoc. prof. Jakub Hofman (hofman@recetox.muni.cz)

Consultants: dr. habil. Melanie Kah, dr. Jana Vasickova, dr. Lucie Bielska
max 2 positions

Intensive pesticide use in agriculture can
pose a serious danger to the ecosystem
and human health. Novel pesticide
formulations, nanopesticides, have been
developed recently as a possible solution
(pesticide dosage reduction, higher and
more specific efficacy for pests, lower
risks, etc.). Will this nano-approach solve
the problems with pesticides or will it add
a new risk related to nanoparticles? To
reply, fundamental knowledge
concerning the environmental fate and
effects of nanopesticides is needed, but still lacking. The nanocharacter also brings methodological
challenges: analytical procedures, bioavailability tools, toxicity bioassays and other methods must
be adapted to distinguish solute vs particle chemistry, bound vs free pesticides, and loaded vs free
nanocarriers. The project aims to study the behaviour of selected organic-carrier-based
nanopesticides in aquatic and soil matrices. Detailed mechanisms on their fate and bioavailability
will be elucidated. Changes in pesticide toxicity caused by nanoformulation will be investigated on
non-target organisms. Goals: 1) to optimize methods for research of nanopesticides' environmental
fate, bioavailability and toxicity; 2) to increase understanding of factors and mechanisms of
nanopesticides' behaviour and bioavailability in soil and water; 3) to evaluate impacts of
nanoformulations on pesticide toxicity and risks.

Intenzivni pouZivani pesticidl v zemédélstvi mizZe predstavovat vainé hrozby pro ekosystémy a lidské zdravi. Jako
mozné feSeni (snizeni davek pesticid(, vyssi a specificka ucinnost na Sktdce, niZsi rizika ...) byly nedavno navrieny nové
formulace pesticidii — nanopesticidy. Re&i problém nebo pridavaji nové riziko spojené s nano&asticemi? Pro odpovéd je
potifeba zndt jejich osud a uclinky v Zivotnim prostredi, ale tato znalost zatim chybi. Nanocharakter také pfinasi
metodologické vyzvy: analytické postupy, ndstroje pro biodostupnost, toxikologické biotesty a dal$i metody musi byt
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adaptovany, aby rozliSily chemii roztoku vs. ¢astic, vazany vs. volny pesticid, nanonosic s vs. bez pesticidu. Cilem prace
bude spolu s optimalizaci metod studovat chovani nékolika nanopesticidi zaloZzenych na organickém nosici ve vodnich
a pldnich matricich. Budou objasnény detailni mechanismy jejich osudu a biodostupnosti. Bude téz zkoumana zména
toxicity pesticidl zpUsobena jejich nanoformulaci na necilové organismy. Cile: 1) optimalizovat metody pro studium
environmentdlniho osudu, biodostupnosti a toxicity nanopesticidl; 2) Iépe porozumét faktorim a mechanismim
chovéni a biodostupnosti nanopesticidd v ptidé a vodé; 3) zhodnotit vliv nanoformulace na toxicitu a rizika pesticidd.

Enantioselectivity of current chiral conazole fungicides
Enantioselectivita soucasnych chiralnich conazolovych fungicid(

Supervisor: dr. Lucie Bielska (bielska@recetox.muni.cz)

Consultants: assoc. prof. Jakub Hofman, msc. Natalia Neuwirthova, dr. Lucia Skulcova
max 2 positions

The topic of the present thesis is related
to a 3-year junior GACR project. The
student will be involved in the project
activities and as a young scientist
cooperate with experienced scientists. As
a valuable team member, she/he will
contribute to project implementation.
The project is conceptualized to provide
data for assessing the enantioselectivity
in fate and effects of broadly used chiral
conazole fungicides (CCFs) as well as basis
for advancing our understanding of
environmental implications of chiral contaminants in general. The results will be useful for
regulators in making better regulatory decisions for chiral pesticides in the future and also for the
agrochemical industry in their future R&D efforts in developing chiral products. Our specific aims
are to: 1) develop separation and identification methods for the analysis of CCFs, 2) to identify
enantioselectivity and its sources in sorption processes, 3) to identify enantioselectivity in
biodegradation and reveal environmental factors that control the direction and rate of selectivity,
4) to characterize enantioselectivity of CCFs in toxicity and biouptake, and 5) to predict the
significance of enantioselectivity in the overall ecotoxicological risk of chiral CCFs by coupling
enantioselectivity in sorption, biodegradation, biouptake and toxicity.

Téma disertaéni prace souvisi s 3-letym projektem GACR junior. Student, pfihlaseny k tomuto tématu, bude dileZitou
soucasti projektového tymu a podilet se ve skupiné zkusenych védci na jeho realizaci. Cilem projektu je ziskat komplexni
data o roli enantioselektivity v chovani a efektech Siroce pouzivanych chiralnich konazolovych fungicid (CKF) a doplnit
poznatky o dopadu enantioselektivity na Zivotni prostfedi obecné. Vystupy disertacni prace/projektu budou uZite¢né
pro regulacni orgdny pfti vytvareni lepsich regulacnich opatreni pro chirdlni pesticidy v budoucnu i pro agrochemicky
pramysl v budoucim smérovani oblasti vyzkumu a vyvoje chiralnich produktl. Specifické cile zahrnuji 1) vytvoreni
metody pro analyzu CKF, 2) identifikace enantioselektivity v abiotickych procesech (sorpce) a jejich pfriciny, 3)
identifikace enantioselektivity v biologické degradaci CKF a faktor(i zodpovédné za smér a pficiny preferen¢ni degradace
jednoho z enantiomer(, 4) charakterizace enantioselektivity v toxicité a biologickém pfijmu, 5) predikce vyznamnosti
enantioselektivity v procesech Zivotniho prostfedi sparovanim dat ze sorpcnich,akumulaénich a toxikologickych
experiment(.
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Effect of biochar application on fate and bioavailability of conazole
fungicides in soil
Vliv aplikace biouhlu na osud a biodostupnost konazolové fungicid(i v padé

Supervisor: assoc. prof. Jakub Hofman (hofman@recetox.muni.cz)

Consultant: dr. Lucie Bielska
max 2 positions

Pesticides are an indispensable part of
modern agriculture and help to keep
suffic ient food quantity and quality.
Desirable and undesirable effects of
pesticides are driven by their complex
fate in the soil environment (leaching,
degrad ation, sequestration, uptake by
soil biota, etc.), which is largely
determined by soil properties. Biochar is
a produc t of thermal decomposition of
biomass under conditions of oxygen deficiency with high potential for use in agriculture and
environmental management. Its application to agricultural soil improves its quality and fertility, in
particular by increasing the availability of carbon and other nutrients, promoting microbial life,
improving the water regime, and binding potentially toxic contaminants. An interesting question
and knowledge gap therefore arise on whether and how biochar applied to agricultural soils
interacts with soil-applied pesticides. Will biochar reduce pesticide bioavailability and efficiency
against pests? Will biochar bind pesticides” residues and reduce their potential non-target
ecotoxicity? Will biochar change the fate and bioavailability of pesticides in agricultural soils? As
model pesticides for this research, conazole fungicides have been selected as they present a
potentially risky group of pesticides due to their wide use, persistence, bioaccumulation, and
toxicity. The main objective of the project is to find out how the fate, behavior, bioavailability and
bioaccumulation of conazole fungicides change following biochar application to agricultural soils. A
broad set of soils and biochars will be investigated and therefore the influence of different soils” and
biochars” properties on the above mentioned processes will be revealed. The issue will be studied
at different levels spanning from the molecular interactions (partitioning, sorption) between
pesticides, soils and biochars to the interactions on the level of a microcosms where the fate and
bioavailability of pesticides for plants and soil animals will be investigated. Specific goals are: 1) to
identify the physico-chemical properties of biochars and soils that influence the sorption and
desorption of conazole fungicides; 2) to quantify changes in the fate, behavior and bioavailability of
conazole fungicides in soils treated with biochars. The research results will help to better adjust the
biochar applications on soil to bring maximum positives and minimal negatives.

Pesticidy jsou neoddélitelnou soucasti moderniho zemédélského hospodafeni a pomahaji zabezpecit dostate¢nou
kvantitu a kvalitu potravin. PoZzadované a nezadouci ucinky pesticidl jsou podminény jejich komplexnim osudem
v padnim prostfedi (prlsak, rozklad, sekvestrace, ptijem pldni biotou apod.), ktery je do velké miry determinovan
vlastnostmi pld. Biouhel je produkt tepelného rozkladu biomasy v podminkdach nedostatku kysliku s vysokym
potencidlem vyuZiti v zemédélstvi a environmentdlnim managementu. Jeho aplikace na zemédélskou pddu zvysuje jeji
kvalitu a urodnost, zejména diky zvyseni dostupnosti uhliku a dalSich Zivin, podporou mikrobialniho oziveni, zlepsenim
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vodniho reZimu a navazanim potencidlné toxickych kontaminantd. Zajimavou otazkou je, jakd bude interakce biouhlu
aplikovaného do zemédélské pldy a pesticidi. Bude biouhel sniZovat jejich biodostupnost a uc¢innost vaci skidctm?
Bude vazat jejich rezidua a sniZovat potencialni ekotoxicitu? Bude viibec néjak ménit osud a biodostupnost pesticidl pri
realnych ddvkdch 1-5% na zemédélské plidé? Jako modelové pesticidy pro tento vyzkum jsou vybrany konazolové
fungicidy, velice problematicka skupina pesticidd (perzistence, bioakumulace, toxicita ...). Hlavnim cilem vyzkumu je
zjistit, jak se jejich osud, chovani, biodostupnost a bioakumulace zméni pfi aplikaci biouhlu. Budou zkoumany kombinace
mnoha pldd a mnoha biouhld a tim padem i vliv réznych vlastnosti na jmenované procesy. Problematika bude zkoumana
od urovné molekulérnich interakci (rozdélovani, sorpce) pesticidd, pid a biouhl(, aZz po Uroven jejich manifestace jako
zména osudu a biodostupnosti pro rostliny a ptdni Zivocichy v mikrokosmech. Dil¢i cile jsou: 1) identifikovat fyzikalné-
chemické vlastnosti biouhlu a pud, které predikuji sorpci a desorpci konazolovych fungicidl; 2) kvantifikovat zmény
v osudu, chovani a biodostupnosti konazolovych fungicidl v plidach osetfenych biouhlem. Vysledky vyzkumu pomohou
Iépe nastavit zplsoby aplikace biouhlu do pudy, aby pfinasela maximalni pozitiva a minimalni negativa.

Use of Hermetia illucens for waste processing
Vyuziti larev Hermetia illucens na zpracovani odpadu

Supervisor: dr. Jana Vasickova (vasickova@recetox.muni.cz)

Consultant: assoc. prof. Jakub Hofman
max 2 positions

Bioprocessing of waste by the black
soldier fly (BSF), Hermetia illucens L.
(Diptera: Stratiomyidae) offer promising
alternative methods for the conversion of
biodegradable waste and its nutrition
recovery. Many organic waste sources .
have a high nutritional potential and thus o WV
make an excellent feed substrate for BSF /
larvae. Given the right circumstances, the Lipids Meal

larvae are able to reduce the material by

50-80% and they convert up to 20% into larval biomass on a total solids basis within 14 days. From
a waste management perspectives, the greatest advantage of BSF fly larvae waste bioprocessing is
the generation of valuable products, i) grown larvae make an excellent protein source in animal feed
and ii) the feeding activity of the larvae substantially reduces the dry mass of the treated material
that can be used as organic fertiliser. The key parameters to ensure optimal biomass yield of larvae
as well as the safety of protein from BSF are the quality of the substrate (contamination and
nutrition nutrient composition) and biotic and abiotic conditions (e.g. temperature, humidity, larval
crowding). The knowledge of above mentioned key parameters on the on the BSF larvae
performance is still missing and requires further assessment. The thesis combines fundamental and
applied research to reach the main goal of this project - to develop and optimize economically
feasible technologies used for the high-volume, fully automated processing of decomposable waste.
The application part of the thesis is facilitated by established cooperation with industrial partners.
Specific tasks of this project are to i) assess the effects of different organic wastes on the life cycle
determinants (prepupal weight, development time, sex ratio, fat and protein content); ii) evaluates
effect of contaminants on BSF larvae performance and study potential bioaccumulation and

Soil nutrients
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degradation products in BSF larvae tissue. The research results will directly influence the
development and applicability of this perspective technology in waste management and industry.

Biokonverze odpad( pomoci larev branénky black soldier fly (BSF), Hermetia illucens L. (Diptera: Stratiomyidae) nabizi
slibnou alternativni metodu pro pfeménu biologicky rozloZitelného odpadu. Mnoho zdroji organického odpadu ma
vysoky vyZivovy potencial a proto miZze slouZit jako vyborny substrat pro larvy BSF. Pfi nastaveni optimalnich podminek
jsou larvy schopné sniZit objem zpracovaného materidlu o 50-80% a zabudovat az 20% do biomasy larev v rozmezi
priblizné 14 — 21 dni. Z pohledu odpadového hospodarstvi je nejvétsi vyhodou biologického zpracovani odpadli pomoci
larev BSF generovani cennych produktl: i) dospélé larvy jsou vynikajicim zdrojem bilkovin v krmivech pro zvitata a ii)
larvy pozirajici odpad podstatné redukuji jeho objem a zaroven zbytky mohou byt dale pouzity jako organické hnojivo.
Klicovymi parametry pro zajisténi optimalniho vynosu biomasy larev a bezpecnosti bilkovin z BSF jsou kvalita substratu
(kontaminace a nutri¢ni sloZenf) a biotické a abiotické podminky (napf. teplota, vihkost a hustota larev). Nicméné znalost
o vlivu vyse zminénych klicovych parametrd na vykonnost larev BSF stale chybi a proto vyZaduje dalsi zhodnoceni.
V rdmci této prace bude kombinovan zakladni a aplikovany vyzkum pro dosazeni hlavniho cile tohoto projektu - vyvinout
a optimalizovat ekonomicky vyhodnou technologii vyuZivajici branénku pro velkoobjemové a plné automatizované
zpracovani rozlozitelného odpadu. Aplikovana cast prace bude provadéna ve spolupraci s primyslovymi partnery.
Specifickymi Ukoly tohoto projektu je: i) posoudit vliv rdznych organickych odpadl na parametry Zivotniho cyklu
branének (hmotnost, doba vyvoje, pomér pohlavi, obsah tuku a bilkovin v jejich télech); ii) zhodnotit Ucinek
kontaminant( na vykon larev BSF a studium bioakumulace a téchto latek a jejich degradacnich produktl v tkanich larev.
Vysledky vyzkumu budou pfimo vyuZity pro vyvoj a zavedeni této perspektivni technologie v odpadovém hospodarstvi
a primyslu.



