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Title: Toxicity of a mixture of pesticides to fish – morphological and physiological aspect 

Pesticide pollution poses a significant threat to aquatic ecosystems worldwide. These chemical 

substances, which are widely used in agriculture, often enter freshwater and marine 

environments through runoff, spray drift and atmospheric deposition. Once in the water, 

pesticides can disrupt the aquatic food web, harm non-target organisms such as fish, 

amphibians and invertebrates, and affect the overall health of the ecosystem. Chronic exposure, 

even at low concentrations, can lead to bioaccumulation, reproductive problems and behavioural 

changes in aquatic species. Understanding the pathways, persistence and ecological effects of 

pesticide pollution is essential for the development of sustainable management practises and the 

mitigation of environmental risks. 

The PhD project will focus on the mechanism of toxicity of pesticide mixtures and their effects on 

the microscopic anatomy, physiology and molecular biology of farmed fish. At the Centre of 

Fishery and Applied Hydrobiology (CEFAH, http://cefah.agrif.bg.ac.rs) we are conducting 

exposure assays on two species of major importance for aquaculture and human consumption: 

common carp (Cyprinus carpio) and rainbow trout (Oncorhynchus mykiss). A PhD student will be 

trained and later be responsible for organising and conducting experiments in which the fish will 

be exposed to a mixture of the most commonly used pesticides at their environmentally relevant 

concentrations. In the experiments, the fish will be exposed to the mixture of pesticides in a 

series of acute (4 days) and subchronic tests (28 days). The adverse effects of the pesticides on 

the fish will be evaluated using various laboratory methods, including histo(patho)logical 

analyses, blood biochemistry, gene expression, histochemistry and, for refinement, methods of 

immunohistochemistry, oxidative stress enzymes, scanning electron microscopy, transmission 

electron microscopy and Raman microscopy. Target tissues will be the gills, liver and kidney, but 

other tissues may also be analysed, if required. This battery of laboratory assays will provide a 

deep insight into the toxicity of pesticide mixtures and provide answers to the mechanisms of 

toxicity. We hypothesise that undesirable synergistic mixture effects between different substance 

classes can irreparably damage fish in the environment. 

Supervisors: 

Supervisor 1: Prof. Božidar Rašković, PhD; e-mail: raskovic@agrif.bg.ac.rs 

Supervisor 2: Prof. Dragica Brkić, PhD; e-mail: dragica.brkic@agrif.bg.ac.rs 

Entry requirements: educational background (both bachelor’s and master’s degree) in biology, 

pharmacy, veterinary medicine or plant protection. Applicants must meet the minimum English 

language requirements. Ideally, candidate should have experience in laboratory assays with fish.  

All potential applicants should send a CV highlighting educational background. In parallel, 

applicants may send a short research proposal (up to 3,000 words including references) to both 

supervisors. Upon selection of potential candidates, they will be contacted by the supervisors for 

an online interview, prior to selecting one PhD candidate.  
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