
Is DNA barcoding a feasible tool for biodiversity assessment in the 

protected areas of Canton Sarajevo? 
Dalila Destanović1,2, Lejla Ušanović1,2, Jasna Hanjalić1,2, Lejla Lasić1,2, Adnan Ĉuĉuković2, Semir Dorić2, Jasmina Šubara-Ćehić2, Belma Kalamujić Stroil1,2 

1University of Sarajevo-Institute for Genetic Engineering and Biotechnology, Sarajevo, Bosnia and Herzegovina 
2Society for Genetic Conservation of Bosnia and Herzegovina’s Endemic and Autochthonous Resources – GENOFOND, Sarajevo, Bosnia and Herzegovina 

Introduction 
There are five protected areas in Canton Sarajevo (Bentbaša, Bijambare, Skakavac, The 

Spring of Bosna River and Trebević), and each includes a form of a freshwater body.  

Therefore, special attention should be paid to the preservation of freshwater species. The 

traditional approach in species identification of benthic macroinvertebrates can be 

challenging for many reasons and requires efforts of several narrowly specialized 

taxonomists.  

Consequently, DNA barcoding has been widely applied as an auxiliary method in assessing 

and biomonitoring plankton, benthos and nekton. 

Material and Methods 
The total macrozoobenthic community was sampled at the Natural monument “Skakavac” at 

four sub-localities. Caddisflies, the most researched group of benthic macroinvertebrates in 

Bosnia and Herzegovina, were sampled at all five protected areas. Sampling was done according 

to the AQEM methodology.  

Genomic DNA from specimens was isolated by a modified salting-out protocol. Both Folmer 

(Folmer et al., 1994) and JJ-primers (Astrin et Stüben, 2008) were used to amplify the 

standardized DNA barcoding region of cytochrome c oxidase subunit I (COI) (Hebert et al., 

2003). 

Results 
A subset of representative specimens was DNA barcoded and determined to the lowest taxonomic level 
possible. Results were as shown in Table 1 and Graphs 1-5. 

 

Conclusions 
At the current state of research and present records of species of Bosnia and Herzegovina in the BOLD 

database, DNA barcoding cannot be used as a sole tool in biomonitoring of protected areas in Canton Sarajevo. 

Further research in these areas, coupled with morphological species identification in collaboration with 

specialized taxonomists and genetic characterization, is what academic institutions and non-governmental 

organizations should strive for. 

Group 
Number of 
specimens 

Identified to 
family level 

Identified to 
genus level 

Identified to 
species level Results of identification 

Ephemeroptera 14 0 0 14 
Ecdyonurus sp. (most likely two species), Rhithrogena 

sp., Baetis sp. 

Trichoptera 37 0 17 20 

Stenophylax sequax, S. nycterobius, Drusus bosnicus 
group, Chaetopteryx villosa group, Chaetopteryx sp. 

(most likely two species), Potamophylax sp., Psilopteryx 
sp., Rhyacophila sp., Rhyacophila fasciata, 

Plectrocnemia conspersa, Hydropsyche incognita, 
Synagapetus sp. (most likely two species), Silo sp. 

Plecoptera 15 0 5 10 
Isoperla tripartita, Perlodes intricatus, Leuctra sp., 

Isoperla sp., Protonemura sp. 

Diptera 6 1 5 0 
Stratiomyidae, Macropelopia sp., Pseudodiamesa sp., 

Diamesa sp. 
Annelida 2 0 2 0 Dina sp. 

Table 1: Results of species determination to the lowest possible taxonomic level based on DNA barcoding 

Graphs 1-5: Trichoptera- 54.05% to 
species level, 45.95% to genus level; 
Ephemeroptera-100% to genus level; 
Plecoptera-66.66% to species level, 

33.33% to genus level; Diptera-83.33% to 
genus level, 16.66% to family level; 

Annelida-100% to genus level 
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