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Summary. The article is devoted to the issue of determining the methodological 

foundations of the development of bioengineering complexes for obtaining 

ecologically clean agricultural products, which is directly related to the production and 

use of biological plant protection agents. Research methods are systemic, 

interdisciplinary and synergistic approaches. An analysis of scientific works related to 

the chosen research direction was carried out, the concept of "agricultural 

bioengineering complex" was summarized. The properties of agricultural 

bioengineering complexes and the main regularities of their functioning are defined.  

Criteria for evaluating bioengineering complexes have been determined. 
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Introduction. One of the main directions of the use of biotechnology in 

the agro-industrial complex (plant breeding) is the development of biological 

means of protection and biostimulation of plants and the production of 

biofertilizers [1]. Modern biological methods of protecting agricultural crops 

from pests include the use of entomophages and preparations based on the vital 

products of micro- and macro-organisms [2].  

At the same time, the production and use of biological plant protection 

products is associated with agricultural bioengineering complexes containing 

biological (insects, microorganisms), technical (equipment for cultivating and 

storing biological means, intelligent information systems, etc.) and 

agrobioengineering components. 

The purpose of the research was to determine the methodological 

foundations of the development of bioengineering complexes for obtaining 

ecologically clean agricultural products. 
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Materials and methods. At present, known studies on the development 

of bioengineering complexes relate to: 

– improvement of the methods of a system approach to the development 

of bioengineering complexes and equipment for their operation in adaptive 

technologies for growing entomocultures [3]; 

– development of laboratory climatic complexes for experiments with 

biological objects [4]; 

– development of technological complexes for mass production of 

entomophages [5, 6]; 

– development of structural and intellectual methods of designing 

bioengineering complexes for the production of entomocultures [7]; 

– development of artificial food for arthropod entomophagous [8]; 

– additional biological control, based on multiple introduction of mass-

produced biological control agents as predators or parasitoids for the purpose of 

temporary control or even destruction of pest populations [9]; 

– development of an intelligent decision support system in entomophages 

production [10]; 

– development and application of soft computing (artificial neural 

networks, fuzzy logic, genetic algorithms) in agricultural and biological 

engineering [11]; 

– using an artificial neural network to predict crop yields using various 

crop performance factors [12]; 

– development of a neural network to solve the task of classifying the 

quality of entomological products in the production of entomophages [13]; 

– optimization of the production of biological preparations in the 

direction of increasing its energy efficiency [14];  

– determination of the methodological foundations of designing adaptive 

agrobioengineering systems [15]. 

Research methods are systemic, interdisciplinary and synergistic 

approaches. 

 

Results and discussion. The concept of "agricultural bioengineering 

complex" is summarized, which includes (figure): 

– bioengineering complexes for the production of entomocultures [3-10, 

13]; 

– bioengineering complexes for the production of biological preparations 

[14]; 
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– adaptive agrobioengineering system or agrotechnocenosis [15], which 

contains soil, agriculture, technical means, biological agents, operators; 
computer systems of information collection, analysis, forecasting and 

management of technological processes [16]; 

– agrolandscapes as systems for obtaining the maximum amount of 

agricultural products [17], one of the levers of management of nature use [18]. 

For example, there are known studies on the complex interaction between 

several pests, natural enemies and landscape composition [19]. 

Figure 1. The structure of the agricultural bioengineering complex 

 
 

The properties of agricultural bioengineering complexes are complexity, 

functioning in conditions of disturbances, the presence of a biological 

component, the use of humans in decision-making processes, an 

interdisciplinary component (biological, technical, mathematical, technological, 

agrobioengineering). 

The main regularities of the functioning of bioengineering complexes are 

defined: 

– the need for fundamental knowledge regarding the peculiarities of the 

processes of production and application of entomocultures and biological 

preparations; the peculiarities of the cultivation of agricultural crops; 

– application of specialists from various fields (agrobioengineers, 

biologists, agronomists, technologists, specialists in computer sciences); 

– having experience in the use of technical means and biological agents in 

techno- and agrocenoses; 
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– implementation of information and communication technologies for 

analysis, processing, generalization of information on the number of pests, 

norms of use of biological preparations, type of agricultural landscape, etc., 

support for decision-making in conditions of uncertainty.   

Criteria for evaluating bioengineering complexes have been determined. 

So, it is advisable to evaluate bioengineering complexes according to: 

– the productivity of agrotechnology; 

– level of quality of entomological products; 

– quality of microbiological preparations; 

– the level of automation of entomological and microbiological 

production; 

– the level of labor and energy costs in the production of a unit of 

ecologically clean agricultural products;  

– degree of biologization of plant protection [16].  

It is appropriate to assess the quality level of entomological products by 

the coefficient of stability of homeostasis, which characterizes the constancy of 

entomophages with changes in the parameters of the technocenosis and is 

calculated as the ratio of the number of indicators corresponding to normative 

values to the number of investigated indicators [20].  

To ensure high effectiveness of microbiological preparations, it is 

necessary to evaluate the quality (determination of the titer) - the content of the 

amount of the active agent (spores, cells, metabolites) in a unit of mass or 

volume [21].  

The degree of biologicalization of plant protection is determined by the 

share of the use of entomological and microbiological preparations in relation to 

the total volume of technological operations for plant protection [16].  

 

Conclusions. Research results can be useful in the processes of organic 

production of agricultural products; at the same time, a synergistic approach to 

the management of elements of agricultural technologies, technical means and 

biological agents is a significant factor in increasing its effectiveness.  
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