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The territory of the Desnyansko-Starogutskyi National Nature 

Park is located within the Seredino-Budsky district of the Sumy 

region. As a result of the invasion of the Russian invaders, it 

became the territory of military operations. 

Until that time, the natural complexes of this protected area 

were among the best preserved in Ukraine. By the decision of 

the 21st session of the International Coordinating Council for 

the UNESCO "Man and the Biosphere" program, Desnyansko-

Starogutskyi National Nature Park was granted the status of 

Desnyansk Biosphere Reserve with its inclusion in the World 

Network of UNESCO Biosphere Reserves. 

One of the unique objects in the Prydesnian territory of the park 

is the Desenka River - a second-order tributary of the Desna 

River. The floodplain of the river is represented by numerous 

old trees, floodplain lakes with developed coastal aquatic 

vegetation, peat bogs and meadows, and small areas of 

floodplain forests. 

The long-term data of our research show that the Desenka 

River could be taken as a reference water ecosystem when 

monitoring the rivers of the Polissia zone of Ukraine. Such a 

benchmark is necessary for regional assessments of the 

ecological well-being of rivers, when there is a need to compare 

disturbed water ecosystems with their natural state. At the same 

time, both the quality of surface waters and the physiological 

characteristics of hydrobionts are taken into account. 

 

 

 

 

 

 

 

 

 

 

 

Our research continued during 2015-2019 in the section of the 

Desenka River (Fig. 1). Every year, in the summer, water 

samples were taken according to standard methods (DSTU ISO 

5667-6:2009, 2011). Water samples were fixed and delivered to 

the laboratory for chemical-analytical control of hydrochemical 

parameters. 

Every year after the spawning period of fish, control catches 

were carried out with the permission of the park administration 

and in the presence of representatives of its scientific sector. 

The indicators of fish homeostasis were evaluated in order to 

get an idea of the favorability of the water environment for 

living organisms.  

 

Morphological homeostasis was studied by the levels of 

fluctuating asymmetry of meristic bilateral features of fish 

(Almeida et all, 2008). The following types of fish were 

studied: common roach (Rutilus rutilus Linnaeus, 1758), 

common bleak (Alburnus alburnus Linnaeus, 1758), common 

rudd (Scardinius erythrophthalmus Linnaeus, 1758), silver 

crucian carp (Carassius gibelio Bloch, 1782), common bream 

(Abramis brama Linnaeus, 1758), european perch (Perca 

fluviatilis Linnaeus, 1758). These species are the most 

widespread representatives of the ichthyofauna in the rivers of 

the Polissia zone of Ukraine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

On average, for all fish species, there was a series of decreasing 

asymmetry of traits:  

V > sp.br. = jj.sk. > jj > sgu2 > P > sgu1 > f.br. > sgu.pl. 

The integral indicator of the frequency of asymmetric 

manifestation for samples of all analyzed fish species was 0.07. 

This corresponded to the first point of the stability of the 

development of fish organisms. It assessed the quality of the 

water environment as "conditionally normal". 

Levels of nuclear disturbances of the studied fish species of the 

Desenka River within the Desnyansko-Starogutskyi National 

Nature Park was evaluated for fish aged one to four years. The 

highest values of average frequencies of nuclear violations were 

in common roach (2.89±0.42‰). The next largest violations were 

in common bleak (1.93±0.29‰), common bream (1.81±0.21‰), 

european perch (1.69±0.29‰), silver crucian carp (1.16±0.18‰) 

and common rudd (0.92±0.11‰). Therefore, for all species of 

fish, the average values of the frequency of nuclear disorders 

were within the limits of spontaneous mutagenesis (less than 

4‰). 
 

Here it is worth saying that among the maximum values of the 

frequency of nuclear disorders, such levels were recorded that are 

equal to or exceed spontaneous mutagenesis. For example, 

among individuals of such a species as common roach nuclear 

violations were noted in 4.0‰. And for such a species as 

common bleak in some cases, the levels of nuclear violations 

were 5.0‰. However, this fact cannot be considered as a 

pathology of the cytogenetic homeostasis of fish. However, this 

fact cannot be considered as a pathology of the cytogenetic 

homeostasis of fish. After all, we are talking about individual 

cases of violations. 

Thus, the analysis of the morphological and cytogenetic 

homeostasis of representatives of the ichthyofauna of the 

Desenka River allows us to conclude that their condition was 

intact. In other words, the response of fish to the ecological 

conditions of the aquatic environment was not manifested. This 

indicates the health of the water ecosystem. 

Based on the objectives of the Seville Strategy, our research 

confirmed the possibility of using the obtained results on the state 

of the water ecosystem as a reference state for other rivers within 

the region. Also, according to the Water Framework Directive of 

the European Union (European Communites WFD CIS, 2003), 

when analyzing the ecological state of rivers, it is necessary to 

have reference water ecosystems for comparison, in accordance 

with the specifics of the tasks.  

First of all, the reference conditions should represent truly 

undisturbed areas of the same type of water bodies with natural 

biological conditions in the historical past and in the future. 

However, due to the fact that active hostilities took place in this 

area, in the near future the state of the river and its water 

ecosystem will be in a qualitatively new state.  

These results remain a description of the state of the river in 

which it was before the impact of military operations. After the 

cessation of hostilities, it will be possible to conduct new 

research. It will be possible to compare their results with the 

previous ones and assess how much the water ecosystem has 

changed. And the future multi-year monitoring data will allow to 

establish in what period the Desenka River will return to its 

unchanged state. 

A total of 9 signs were used: the number of bony spines in the 

pectoral and pelvic fins (P); the number of gill rakers onthe first 

gill arch (V); the number of petals in gill membranes (sp.br.); 

number of scales in the lateral line (f.br.); number of scales 

with sensory tubules (jj.sk); number of scale rows above (sgu1) 

and below the lateral line (sgu2); the number of scales on the 

side of the tail fin (sgu.pl) (Zakharov et all., 2000). 

 

 

 

 

 

 

 

 

As indicators of asymmetry of individuals, the indicator of the 

average frequency of asymmetric manifestation of traits was 

used, and for interspecies comparison, the indicator of the 

frequency of asymmetric manifestation per species was used. 

The deviation of the stability of fish development from the 

conditionally normal state was assessed using a scale frequency 

of asymmetric manifestation: less than 0.3 - the quality of the 

environment is conditionally normal (I point); 0.3-0.34 - the 

quality of the environment shows initial, minor deviations from 

the norm (II points); 0.35-0.39 - the quality of the environment 

has an average level of deviations from the norm (III points); 

0.40-0.44 - substantial (significant) deviations from the norm 

(IV points); 0.45 and more - critical condition (V points). 

 

 

 

 

 

 

 

 
 

Cytogenetic homeostasis of fish was evaluated by the 

micronucleus test of erythrocytes of fish blood. Preparations 

were made from the selected blood samples, which were 

stained according to Romanovsky-Giemza (Al-Sabti and 

Metcalfe, 1995). Micronuclei were examined at 10×100 

magnification under immersion microscopy. All kinds of 

calculation. From 1000 to 2500 cells of each individual were 

analysed. The results were expressed in per mille notation (‰). 

The research considered that 4‰ shall be the level of 

spontaneous mutagenesis, which is also substantiated by a 

number of authors. 

The results of the quality control of the surface water of the 

river according to hydrochemical indicators revealed non-

compliance with the requirements of the standards for the 

content of total iron - 2.33 mg/dm3 at the norm of 0.3 mg/dm3 

and for the content of suspended substances - 4.0 mg/dm3 at 

the norm of 0.75 mg/dm3. The rest of the parameters 

corresponded to the norms, in particular: the pH of the water 

was 7.5±0.01; content of oxygen dissolved in water 11.2±0.14 

mgO2/dm3; chlorides 10.0±0.21 mg/dm3; sulfates 15.1±0.36 

mg/dm3; total mineralization 250.0±32.43 mg/dm3; 

ammonium nitrogen 0.32±0.05 mg/dm3; nitrite nitrogen 

0.05±2.1·10-3 mg/dm3; nitrogen nitrate 0.01±3.2·10-5 

mg/dm3; phosphorus phosphates 0.02±1.4·10-5; copper 

0.02±2.3·10-6. 

The results of the assessment of the stability of fish 

development based on a complex of bilateral meristic traits 

indicate that the common roach had the highest levels of 

asymmetry. In this species of fish, the frequency of asymmetric 

manifestation of meristic features averaged 0.14±0.05. The 

frequency of asymmetric manifestation for the common rudd 

species was lower and amounted to 0.08±0.05. Common bleak 

had the same values. Such species as european perch, silver 

crucian carp, common bream had lower frequency values of 

asymmetric manifestation, respectively 0.05±0.04, 0.02±0.01, 

0.02±0.01.  

 

 

 

 

 

 

1 - common roach  

(Rutilus rutilus) 
 

2 - common bleak  

(Alburnus alburnus) 
 

3 - common rudd  

(Scardinius erythrophthalmus) 
 

4 - silver crucian carp  

(Carassius gibelio)  
 

5 - common bream  

(Abramis brama) 
 

6 - european perch  

(Perca fluviatilis) 


