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TRANSFORMATION OF THE CLIMATIC FACTOR INFLUENCE ON THE 

PARAMETERS OF THE FISH ORGANISM IN ONTOGENESIS 

 
Honcharova Olena, 

candidate of Agricultural Sciences, Associate Professor 

Korzhov Yevhen, 

Candidate of Geographic Sciences, Senior Lecturer 

Kherson State Agrarian and Economic University 

Kherson, Ukraine 

 
Introductions. The trend of increasing the average annual temperature of the 

surface layer of the atmosphere today is given attention with an emphasis on global 

warming and the consequences of its impact. Warming, which exceeds the global 

average, is observed in many regions at different times of the year, including, 

according to estimates, it was found that in the winter-spring period, air temperature 

in Ukraine increased by 1.1 ‒ 1.7°, and for the southern region ‒ by 1.2° reduction of 

winter periods, winters became less cold and less snowy [5, 13, 14, 16]. The analysis 

shows a negative impact of the reduction of winter temperatures on the functional 

state of fish that overwinter in the ponds of southern Ukraine [3, 4, 8, 9, 12, 15]. 

Under these conditions, the fish is in the optimal wintering temperatures of adaptive 

compensatory mechanisms for only one month. 

In the range of winter temperatures above the optimum, the planting material 

of carp fish species actively consumes nutrients at the same time as weight loss and 

general depletion, which has a negative impact on the body. Modern climatic 

conditions in the south of Ukraine, which were formed under the influence of global 

warming, have a significant impact on the existence of aquatic organisms, especially 

in the period of early embryogenesis. Traditional technology of growing fish planting 

material in the ponds of the south of Ukraine requires appropriate changes adapted to 

climate change [1, 2, 10]. 

Therefore, there is relevance, practical value of research topics. The analysis 

was conducted with the study of the following parameters: the temperature of winter 

ponds, before and after wintering fish. Abiotic and biotic factors influence the body 
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of fish. In addition, the technological aspects of the core require qualitative and 

quantitative parameters [6, 7, 11]. 

Materials and methods.The practical base was used by the Kherson 

Production and Experimental Plant for Fish Breeding. Object of study Cyprinus 

carpio and Hybrid of silver carp and Ctenopharyngodon idella. The main fishery 

indicators of fish, indicators of physiology, monitoring of air and water temperature 

in dynamics were analyzed. Used the weather station Ambient Weather AW007. 

Results and discussion. The dynamics of changes in air and water 

temperatures against the background of other meteorological parameters provides an 

opportunity to more comprehensively assess the impact of global warming on 

wintering carp fish in the ponds of southern Ukraine. The water temperature of ponds 

during the winter of carp fish was in the range of 4.48 - 5.69 °С. Throughout the 

period, the minimum values of water temperature were recorded in January, and the 

maximum in October. Against the background of air temperature in October and the 

minimum in February (Fig. 1). 

 

Fig. 1. Monitoring of air and water temperature during carp fish farming in 

ponds in climatic conditions of the southern region of Ukraine 

Water temperature is more stable and resistant to air temperature. The period 

when the fish was in the optimal winter temperatures of adaptive-compensatory 

mechanisms was only one month. When the range of wintering temperatures above 

the optimal values increases the need for fish nutrition. At the same time during the 

whole period against the background of the practical lack of food, begins the 

activation, mobility of fish, active consumption of nutrients, weight loss. Therefore, 
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the study of the main parameters that inform the development of fish is important. 

The analysis showed that the percentage of fish survival had differences between the 

beginning of wintering of fish and the end of the period. (Fig. 2). 
 

 

Fig. 2. Analysis of the survival of fish depending on the influence of the 

seasonality factor, % 

Research in fish farming of the parameter body condition index is an 

informative and important indicator (Fig. 3). 

The study of blood analysis in fish helps to draw complex conclusions. 

Differences were also established as a result of the study of blood. It has been 

established that the adaptability of the organism to the fish has a small difference in 

plasticity and a tendency to an increase, or a change in the same parameters in the 

blood. 

Fig. 3. Analysis of the parameter body condition index 

 
 

Increasing the number of erythrocytes in ribs before wintering. The intensity of 
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hematopoiesis was the most important parameter in the blood of single fish in all 

species of ribs in the average by 22.3% of the cultivars. With this, the erythrocytic 

blood warehouse of the fish was coralized with an average body mass. Studies of the 

body of fish before and after wintering supplemented the results of the study of 

hemoglobin. After wintering in the blood of fish increased by an average of 5.19%, 

which indicates the activation of the mechanism of acid-base balance. 

In fish during the winter, the content of total protein before winter at the level 

of 15.25 - 24.36 g / l, seasonality and all related factors contributed to a greater extent 

to reduce this figure after winter, by an average of 5.55%. Analyzing the trend of 

protein metabolism parameters, it is possible to supplement the results on the 

processes of synthesis, rate of development, accumulation of body weight of fish 

during the winter and exit from this biologically complex process. 

 
Conclusion. The nature of changes in air temperature during winter has been 

studied, the dynamics of temperature and oxygen regime of winter ponds and its 

influence on fish farming indicators have been determined. The impact on the main 

fisheries indicators is determined. 

Wintering fish stocks according to standard fisheries recommendations against 

the background of modern climate change, leads to excessive quantitative losses of 

fish after wintering by an average of 15%, accompanied by loss of average individual 

weight and energy reserves of fish, deteriorating fishery quality farm costs. Against 

the background of increasing vegetation period, the winter period has decreased, and 

the winters themselves have become less cold, which in turn affects the efficiency of 

wintering fish stocking material and requires certain technological changes. 
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