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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].
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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
— CgoHyFn, 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
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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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[IBuaKe 3pocTaHHs MOXKJIMBOCTEH TreoiHGopMaIliiHUX TEXHOJIOT1M B 00acTi
00poOKM Ta aHaji3y MPOCTOPOBUX AAHUX IPHU3BEIO JIO ICTOTHOT'O 3POCTAaHHS POJIi
reoiHpOpMaIIfHIX CUCTEM B PI3HUX OOJACTSIX JIOJCHKOI AISUTBHOCTI, 30KpeMa st
BU3HAYEHHS CTaHYy IOCIBIB CUIbCHKOTOCIIOAAPCHKUX KYJbTyp. s BCTaHOBIIEHHS
(GyHKIIOHATBPHUX 3aB’S3KIB MK BETETAIIMHUMHU XapaKTEPUCTHKAMU POCIHH, IO
nepedyBarOTh Yy CTPECOBUX YMOBAaX, 1 CIMEKTPAJIbHUMHU TMapaMeTpaMu ITUX POCIUH
JOITIJTLHO BXKMBATH TaK 3BaHl CIIEKTPaJibHI BEreTallliH1 1HACKCH.

NDVI (Normalized Difference Vegetation Index) abo HopwmanizoBanuit
1HIEKC PI3HMII POCIUHHOCTI — 1€ MPOCTUN MOKa3HUK KUIBKOCTI (DOTOCUHTETUYHOI
aKTUBHOI OlOMAacH, SIKU BUKOPUCTOBYBABCS BIPOJOBXK OCTaHHIX 40 pOKIB, SK
OCHOBHUM METOJI OIIIHKH 370pOB’sl pociuH. Po3paxoBano monan 150 BapiaHTiB
BEreTalllifHUX 1HJEKCIB, B OCHOBI SIKMX BIJJOMI OCOOJIMBOCTI €KCIEPUMEHTAIHHUX
KPUBHX CIIEKTPAJIbHOI BIIOMBHOI 3IaTHOCTI POCIMHHOCTI 1 IpyHTIB. Ha uepBony
30Hy criektpy (0,62—0, 75 mxm) mpunagae MaKCUMyM TIOTJIMHAHHS COHSYHOT pajiarii
xjopodinom, a Ha OmmwkHIO 1HGpadepBoHy 30HY (0,75—1,30 mxm)MakcuMalibHE



