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The analysis of literary sources showed that the priority direction of the 

agricultural production development aimed to growing ecologically clean food 

products is the use of growth regulators of a new generation obtained by the method 

of bio- and nanotechnology and used in concentrations that give significant increases 

in the yield of cereals and other agricultural crops. That provides a significant 

reduction of the pesticide load by activating the plant’s own protective forces [1, 2]. 

A significant number of scientific publications and patents testify to the great 

interest and practical significance of biologically active preparations based on plant 

growth regulators, their production and use both as independent preparations and 

together with traditional organic-mineral fertilizers (in the form of bio-additives for 

plant growth). They determine the nature and development of plants, the formation 

of new organs, resistance to high and low temperatures, the transition to rest, etc. [3]. 



38 
 

In recent years, there has been great interest in the study of the bioprotective 

function of humic substances, which means, on the one hand, the physiological 

stimulation of biota under stress conditions, and on the other hand, the 

immobilization and inactivation of a number of xenobiotics. When constantly being 

introduced into agrocenoses, growth regulators become components of the 

environment, which act not only as a passive component in varietal populations of 

cultivated plants, but also due to their active influence on the functions of the nucleus, 

they can become factors that make changes in the genome of plants. 

To enhance the bactericidal properties of the new growth-stimulating 

preparation based on humic acids, we have conducted a study of hydrated fullerenes 

– C60HyFn, which are complexes of highly stable water structures created and 

supported by the presence of special structures of pure carbon. 

The biological activity of hydrated fullerenes has been proven on many 

models, so their influence on seed germination has been studied and positive 

dynamics has been obtained [4]. 

As it is known, growth regulators, both of natural and synthetic origin, are used 

to treat plants in order to change the processes of their vital activity or structure, in 

order to improve their quality, increase yield, or facilitate harvesting. 

Currently, many new natural and chemical compounds with growth-regulating 

activity which are subjected to increased requirements have been obtained. They 

should not contain toxic metabolites and mutagenic properties, harmful effects on 

soil microflora and reservoir inhabitants, and should not create an environmental 

burden on the environment. 

A study of the effect of the preparation containing, in addition to humic 

substances, hydrated fullerene, a new nano-raw material, and microbiological 

carotene, showed a significant increase in the productivity of the main field crops. 

This study was carried out on the experimental fields of V. Dokuchaev Kharkiv 

National Agrarian University in 2018-2019. 

The stimulating effect of the developed preparation is based on accelerating 

the processes of respiration and metabolism in the plant, the growth and development 

of the root system and aerial parts, activating the synthesis of carbohydrates and 

proteins, increasing the resistance of plants to adverse environmental factors, 

including excess mineral salts in the soil, nitrates and nitrites. At the same time, the 

components of the preparation facilitate the supply and movement of nutrients in the 

plant. Pre-sowing treatment of grain seeds with a new preparation using the method 

of semi-dry dressing increases the yield by an average of 15-20%. 

It has been determined that the direct stimulating effect of the new preparation 

was associated with the influence of humic acids and carotene on the permeability of 

cell membranes, increased activity of respiratory enzymes, synthesis of proteins and 

carbohydrates, activation of metabolic processes and increased penetration of 

nutrients (including minerals) through the pores of plants, which resulted in their 

better digestibility, while hydrated fullerenes provided the bactericidal properties of 

the preparation. The presence of hydrated fullerenes in solutions made it possible to 



39 
 

develop a preparation that did not undergo separation during storage due to the 

binding properties of fullerenes and provided bactericidal effect. 
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Швидке зростання можливостей геоінформаційних технологій в області 

обробки та аналізу просторових даних призвело до істотного зростання ролі 

геоінформаційних систем в різних областях людської діяльності, зокрема для 

визначення стану посівів сільськогосподарських культур. Для встановлення 

функціональних зав’язків між вегетаційними характеристиками рослин, що 

перебувають у стресових умовах, і спектральними параметрами цих рослин 

доцільно вживати так звані спектральні вегетаційні індекси. 

NDVI (Normalized Difference Vegetation Index) або Нормалізований 

індекс різниці рослинності – це простий показник кількості фотосинтетичної 

активної біомаси, який використовувався впродовж останніх 40 років, як 

основний метод оцінки здоров’я рослин. Розраховано понад 150 варіантів 

вегетаційних індексів, в основі яких відомі особливості експериментальних 

кривих спектральної відбивної здатності рослинності і ґрунтів. На червону 

зону спектру (0,62–0,75 мкм) припадає максимум поглинання сонячної радіації 

хлорофілом, а на ближню інфрачервону зону (0,75–1,30 мкм)максимальне 


