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Background information:  

Maintaining biodiversity is one of the most important problems of our time and forests are particularly 

affected by human activities because they are used for timber production. At the same time, wood is a 

microhabitat that is home for numerous organisms called saproxylics. The availability, quality and 

quantity of deadwood in many forests are severely limited what forces many species to live only in some 

remnants of natural forests. Other saproxylic organisms benefit from forest management and some of 

them might even be detrimental to forestry, especially during outbreaks. For proper protection of rare 

and threatened taxa, and for effective management of eruptive species (called ‘pests’), it is necessary to 

understand what determines the viability and structure of their populations. Thanks to the development 

of modern DNA sequencing and genotyping techniques, it is now possible to study genetic 

polymorphism in detail to understand the factors and microevolutionary processes that shape population 

structure. The addition of environmental features to genetic data (via landscape genetics) makes it 

possible to find answers to the question of which features of the environment (e.g., availability and 

connectivity of old-growth forests, quantity and quality of deadwood, etc.) determine the genetic 

polymorphism of saproxylic beetle populations. 

 

The main question to be addressed in the project:  
In this project saproxylic beetle species will be examined, both relicts of primeval forests and common 

taxa (including those with eruptive populations), with different species-specific traits (such as 

phylogenetic and trophic relationships, habitat and food specialization) to find answers to the following 

questions: 

1) how genetic polymorphism of saproxylic beetles varies in forests with different habitat quality and 

microhabitat quantity?  

2) how the duration of protection preserves the high genetic variability of saproxylic beetle’s 

populations? 

3) how the spatial distribution of suitable patches determines the dynamics of meta-populations of 

saproxylic beetles? 

4) how distance to refuges in old-growth forests reduces genetic polymorphism of saproxylic beetles? 

5) how population genetics of saproxylic beetles are influenced by traits such as specialization, 

abundance, and phylogeny? 

 

Information on the methods/description of work:  
Selected saproxylic beetle species will be sampled from multiple sites in old-growth, protected and 

managed forests. Sampling will focus on Polish forests, as there are still primeval forests in this country 

known to be hot-spots for relict for deadwood beetle species. The sampled beetles will be genotyped 

using next-generation sequencing technology and modern bioinformatics, which will allow the 

description of molecular polymorphism. Next, we will combine the genetic data with information on the 

environmental conditions of the sampled sites and species-specific traits.  

The PhD student will be involved mostly in laboratory (nucleid acids isolation, DNA barcoding, 

genomic library preparation, sequencing), bioinformatics and statistics. Sample collection and habitat 

measurements in the field will be done in cooperation with specialists.  

 

Additional information (e.g., special requirements from the student):   

The candidates need to have:  

- an M.Sc. degree in biology, biotechnology or related fields;  

- strong interest in use of molecular data in ecological and evolutionary studies (experience in next 

generation sequencing, SNP genotyping and bioinformatic analyses are welcome); 



- good English language; 

- at least basic familiarity with R environment; 

- no contraindications for fieldwork. 
 

Place/name of potential collaborator:  

dr hab. Anna Oczkowicz (National Research Institute for Animal Production) 

Dr hab. Marcin Kadej, dr hab. Adrian Smolis (University of Wrocław) 

dr hab. Tomasz Jaworski, dr hab. Radosław Plewa (Forest Research Institute) 
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