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Innovation consists in the introduction of modern, sometimes not well-known 

elements with a positive effect on qualitative and quantitative parameters. When 

obtaining environmentally safe aquaculture products, it is promising to use an energy-

saving system (alternative energy sources, including solar panels, wind generators, 

algae-based biogas plants, etc.) [1,2,3]. According to modern scientific research, which 

is available to the general public, it is possible to note the growing demand of the 

population for high-quality products enriched with useful elements, high protein 

content and minimal cholesterol concentration against the background of the use of 

innovative elements in production [4, 5, 6]. In this aspect, aquaculture products satisfy 

all consumer needs. And if we take into account that ecologically safe, organic 

products, the transformation of abiotic and biotic factors are trending today, then the 

issue considered in this paper acquires scientific relevance and practical importance [7, 

8]. The European experience of available research demonstrates modern trends in the 

organic cultivation of hydrobionts and separates them into a special position on the 

market levels of "eco-production", "bioproduction" [1]. 

Scientific and experimental research was based on generally accepted methods 

of setting up research and selection of control and experimental groups, analysis of 

physiological parameters of hydrobionts. During the implementation of the experiment 

comparing the effectiveness of the use of technological elements, the general rules in 

fish farming were followed. The functional status of the fish organism was evaluated 



 

according to the leading parameters of biological material: biochemical analysis in the 

laboratory conditions of the Department of Aquatic Bioresources and Aquaculture of 

the Kherson State Agrarian and Economic University (KSAEU), Ukraine. Morpho-

functional parameters of blood (total number of erythrocytes, leukocytes, hemoglobin 

content, corpuscular parameters of blood) were analyzed by standard methods using 

test sets, by counting method. Against the background of the outlined parameters, the 

ethology of hydrobionts was observed throughout the day. Tilapia (Florida red) was 

selected as the object of research. All manipulations with the objects of the experiment 

corresponded "European Convention for the Protection of Vertebrate Animals Used 

for Experimental and Other Scientific Purposes" (Strasbourg, 1986). Figure 1 shows 

the technological aspects of the implementation of the experimental part of the work 

using a model installation based on the principle of water recirculation (RAS).  

 

Fig. 1. A fragment of the experimental part of the work using the RAS 

model system (experiment 1 without a solar panel, experiment 2 with a solar 

panel and different conditions of feeding and filtration) 

 

Experimental group 1 received supplementary feeding in the form of a formed 

forage layer with substitute ingredients (%): spirulina (55) + humic substances (20) + 

iron nanoparticles (15) + lavender (oil) (10). 



 

Experimental group 2 received (%): spirulina (70) + humic substances (10) + 

iron nanoparticles (15) + lavender (oil) (5), but in addition, aquaponics plants and a 

solar panel were used. At the beginning of the study, the general functional state of the 

tilapia organism was monitored, and development parameters were studied. The fodder 

factor and the implementation of the filtration aspect were the factors that were studied 

during the implementation of the experimental part of the study. Such factors are 

technological, they adjust the main parameters important for the production of 

aquaculture products. Filtration aspects were provided not only by a biological and 

mechanical filter, but also by plants from aquaponics (Experimental group 2). Over the 

course of 3 months, tilapia was weighed and the above parameters were monitored. All 

obtained values were recorded in the work log. After comparing all indicators, 

conclusions were formed that were substantiated. 

An example of studying the combined cultivation of hydrobionts and 

cultivation of plants is presented in Fig. 2 and 3. A model system of the recirculation 

type is presented, which was installed at the Department of Aquatic Bioresources and 

Aquaculture (Ukraine) using the experience gained in France. 

 

 

Fig. 2. Integrated technologies of aquaculture (France), photo taken 

during a professional internship, archive of the author of the article 

 



 

The day before, scientific substantiation by specialists and a tasting event of 

certain products in special laboratories were mandatory. Organic products obtained as 

a result of cultivation in a recirculation system and feeding with natural components 

had twice the sales price policy and taste qualities. 

 

 

Fig. 3. The modular system is integrated into the process of cultivating 

hydrobionts, Department of Aquatic Bioresources and Aquaculture (Ukraine) 

 

A comparison of the growth rate and redistribution of body weight in tilapia 

before the beginning of the main period of the experimental experiment showed similar 

indicators. After the start of the experiment, tilapia in the control group had the lowest 

growth rates for 3 months. At the same time, fish in experimental groups 1 and 2 better 

accumulated body weight. In experiment 2, the rate of development was higher than 

experimental group 1 by 35% and the control group by 42%. The only functional 

system in the organism of hydrobionts is aimed at regulating and ensuring the 

constancy of vital parameters, increasing adaptive capabilities, and in some cases, the 

ability to globally rebuild the link of adaptive - compensatory mechanisms in order to 



 

stabilize vital functions. Therefore, it is important to emphasize the functional status in 

the process of studying the influence of factors of different nature on the efficiency of 

fish farming. 

 Because such an assessment will help to objectively study metabolic processes, 

correlation of parameters of mass accumulation, blood composition, etc. Against this 

background, the monitoring of RAS basins demonstrated the optimal hydrochemical 

regime for fish. Under the conditions of stressful situations, which may be caused by 

the inconsistency of neuro-humoral regulation under the influence of abiotic and biotic 

factors, the functional status of the fish organism will have a decrease in resistance to 

negative effects, low parameters of development, deterioration of the reproductive 

capacity of hydrobionts. As the results of the research showed, the physiological and 

biochemical parameters of the tilapia organism in the research group, where the 

juveniles were raised due to the use of several technological factors (improved 

filtration, optimization of feeding conditions), were noted as the highest indicators in 

comparison with the parameters of the control group. The results of the study of the 

leading morpho-functional parameters of blood in fish during ontogenesis provided an 

opportunity to more fully reveal the adaptive capabilities of their organism, to assess 

its functional status under the conditions of the use of technological factors. 

In accordance with the obtained results, analyzing the general picture of the 

leading parameters of homeostatic balance in the body of fish, we note that there was 

full correspondence with the physiologically acceptable actual values of blood 

parameters studied for fish (Dehtiarov, 2001). The activity of the studied enzymes is 

widely used in the analysis of the functional status of the organism as a whole, as a 

physiological-biochemical indicator of resistance to stress factors of various origins, 

which means the adaptation capabilities of the fish organism. Summarizing, we note 

that there is a stimulating effect of tilapia development processes under the conditions 

of using top-up feeding at the early stages of ontogenesis. Improvement of the 

parameters of the morphometric composition of the blood contributes to the increase 

in the growth rate. The modular system allows you to rationally use resources and 

obtain high-quality products. 
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