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ASPECTS OF ENDOGENOUS REGULATION
OF PLANT GROWTH

The article is devoted to the aspects of the use of hormonal
preparations in agricultural crop production. Plant growth processes are
largely determined by internal factors among which hormonal regulation
occupies the main place. The study of plant growth patterns is of great
importance for the development of methods of modeling, programming
and forecasting the yield of agricultural plants. Growth regulators of
hormonal nature have shown their effectiveness in solving many problems:
in cultivation of various agricultural and technical crops, for example, to
increase plant resistance to stress factors of different nature, induction
of plant defenses, sexualization, flowering, acceleration of fruit ripening,
increase of valuable substances content, induction of root formation,
increase of mechanical strength of tissues and most importantly increase the
yield characteristics of cultivated crops. However, there is still no developed
theory of directed synthesis of growth regulators of hormonal nature. The
deciphering of the mechanisms of action of endogenous growth regulators
is the most important task of biotechnological science. Its solution will
significantly expand the opportunities for controlling plant ontogenesis
and the formation of their qualitative and productive indicators, which is
necessary for increasing the efficiency of agricultural production.

Keywords: hormonal preparations, growth regulators, ontogenesis,
mechanisms of action, efficiency.

Introduction

Plant growth processes are largely determined by internal factors among
which genetic and hormonal regulation occupies the main place. The action of two
types of regulation on the plant growth is carried out both separately and jointly
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causing numerous growth effects and switchings which form the basis of temporal
and structural transformation of morphogenesis. In this regard, deciphering the
mechanisms of action of endogenous regulators is now the most important task of
the entire biological science. It provides powerful opportunities to control plant
ontogenesis and crop yield formation by crops [1].

Materials and methods

Close to the first, basic, genetic level of regulation of plant ontogenesis,
growth and development, there is a second, hormonal level, which is largely
controlled by the first one. Formation of phytohormones, their dynamics and
ratio, inactivation and degradation in plant organism have a great influence on the
indicators of their growth and development processes: intensity, scale, orientation,
localization as well as on the structure and quality of all morphogenetic effects
[2]. Natural plant growth regulators — phytohormones (auxins, gibberellins,
cytokinins, ethylene and abscisic acid) — have not been economically significant.
Their production and application at the current stage of science and production
development proved to be ineffective.

However, the idea of using these compounds as endogenous regulators
eventually led to the mass search, synthesis and application of synthetic drugs
of similar action [3]. The most famous are the so-called retardants — drugs that
block the synthesis of gibberellins and inhibit plant growth. Most of them belong
to the group of ethylene producers and are widely used to increase the resistance
of wheat, rye and other crops to lodging. Natural and synthetic regulators of plant
growth and development are also used to enhance or weaken the expression of the
main properties of plants in ontogenesis, to accelerate or slow down the growth
and development of plants, to ensure a uniform maturation of the crop, to improve
its marketable qualities and, most importantly, to increase the resistance of plants
to environmental stress factors [4].

The effect of synthetic regulators is realized by changing the endogenous
level of natural phytohormones, which makes it possible to shift the growth and
development of plants in the desired direction and to the desired extent [5].

From the practical point of view, L. J. Nickell’s definition of plant growth
regulators as natural or synthetic chemicals used to treat plants in order to change
their vital processes or structure to improve their quality, increase the yield or
facilitate harvesting should be considered the most accurate [6]. To this we should
add the most important property of growth regulators — to cause the corresponding
effects in extremely small doses, which is of great ecological importance, as well
as the ability of some of them to protect plants and crops from environmental
stresses and pathogens.
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L. J. Nickell objectively notes that at present the attitude to the use of
plant growth regulators varies in many countries from stubborn conservatism to
unrestrained enthusiasm. The scale of their production and application today is
inferior to that of herbicides. However, in the coming years investment in this
branch of agronomic chemistry will increase rapidly, it will become the most
intensively developed.

About 5 thousand compounds of chemical, microbial and plant origin
possessing regulatory effect have already been created and studied to a greater or
lesser extent. However, only about 50 preparations are used in the world practice
so far, and in our country even less [2].

Lack of well-developed theory of directed synthesis of biologically active
compounds and especially plant growth regulators leads to huge non-productive
losses in their creation. According to generalized data, one out of 5-10 thousand
preparations (less frequently more) turns out to be biologically, ecologically and
economically efficient. The search and synthesis of new regulators of plant growth
and development in our country is particularly lagging behind. The scale of this
important work is dozens of times inferior to the foreign ones. In the conditions
of increasing tension all over the world between the necessity of mass use of
chemically active substances in agriculture, including plant growth regulators,
and increasing danger of the consequences of their use for human health and
ecological purity of the environment it is very important to deploy the search for
nontoxic highly effective preparations and, first of all, for anti-stress action [7].

Results and discussion

The group of Kazakh preparations, providing increase of barley resistance to
drought and cereals resistance to low temperatures, under the common has been
created and mastered in production. It showed high efficiency. They showed high
efficiency.

The role of plant growth and development regulators has increased sharply
in recent years due to the widespread use of intensive cultivation technologies of
grain and other crops to increase yields and lodging resistance [8]. The retardant
effect of synthetic plant growth regulators on crops of wheat, rye, barley and other
cereals is used practically in all European countries. Many of the world’s largest
companies of various specialization, such as Shell ICI, Horst and others, have
deployed a large-scale search, synthesis, primary screening, testing and marketing
of chemical plant growth regulators due to the expected sharp increase in their
production volumes and expansion of application areas [2].

The economic profitability of the use of plant growth regulators has been
proved worldwide in treating rubber trees (increase in latex yield), sugarcane
(accelerates its ripening), onions and potatoes (accelerates their germination),
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various crop products during storage (their storability is improved), etc. Plant
growth and development regulators are also used for induction of root formation
of flowering, fruit ripening, sexualization, aging of plants, etc [1, 3, 9].

All this puts the problem of natural and synthetic regulators of plant growth
and development in a new way in scientific and practical terms. In Kazakhstan
and other countries, a target complex scientific and technical program «Creation
and widespread use of growth regulators ensuring increase in crop yields and
quality of agricultural products» has been developed and is being implemented.
In many scientific and educational institutions the synthesis of new regulators
of growth and development of plants, their screening studying in laboratory and
field conditions is conducted.

With the increase of ecological danger of the use of chemical means and the
growing concern of the public about it the urgent necessity to organize permanent
monitoring of the use of regulators of growth and development of plants has arisen.

The modern market offers a large number of commercial preparations of
phytohormones called growth regulators. These are also preparations of the
auxin group — plant growth regulators of indole nature. They have been widely
used for a long time to improve the rooting of cuttings of many crops, as well
as to improve their survival during transplantation, including seedlings and
sprouts; in foliar treatments, the preparations stimulate the development of the
plant root system [10]. Among the classical phytoregulators are also preparations
containing gibberellins. This class of phytohormones includes more than 60 organic
compounds, most of which are acids.

The action of gibberellins is based on the stimulation of cell division. Due to
the activation of the synthesis of nucleic acids and proteins under their action, the
growth of the stem is enhanced, flowering is accelerated, and the aging of leaves
and fruits is delayed [11].

These are retardants, the most studied group of growth regulators, which are
widely used on cereals, rapeseed and seed potatoes. The mechanism of action is
based on the ability to cause an antagonistic effect on the metabolism of gibberellin,
which leads to a decrease in the length of the stem, an increase in its diameter
and thickening of the walls. Plants become more resistant to mechanical stress,
to lodging. In the process of metabolism in plant tissues, ethylene is formed, a
natural phytohormone that regulates plant growth processes, activates maturation,
and takes part in the reaction of the plant organism to various stress factors.

These are analogs of the natural phytohormone-brassinosteroid, they are
plant growth and development regulators with a significant adaptogenic and anti-
stress effect. Brassionolides have been found to be related to the activation of the
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synthesis of other phytohormones in the plant — giberellins, cytokinins and auxins,
which are necessary for the growth and development of plants [11].

Conclusions

To understand the advantages and features of these products is not an easy
task, and the selection of a drug for a specific crop and a specific purpose in certain
climatic conditions requires special research and the task of modern science is
to identify all the nuances of using these drugs and provide this information to
agricultural producers.
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OCIMAIK OCYIH DHIAOTEHAI PETTEY ACIHEKTIJIEPI

Maxana ayvinuapy ausliiblk 0CIMOIK Wapyaulblibl2blHOa 20PMOHANObL
npenapammapobl Koa0any achekmiiepine apHanean. Ocimoik a23acblHoazvl
ecy npoyecmepi KobiHece iWKi pakxmoprapmer aHbIKMAanaosl, 01apobiH
apacviHoa 20pMoHanObL pemmey dacmvl OpblH anadvl. Ocimoikmepoin
ecy 3aHOLLIBIKMAPbIH 3epmmey aybliuapyaublivlK oCiMOiKmepiHiy
OHIMOINI2IH MoOenbOey, bazdapramanay sxoue 00axcay d0icmepin
Jrcacay ywin Kasicem. I opmonanovl mabuzammsliy ocyin pemmeziuimep
Kenmezen mocenenepoi weutyoe 630epiHiy MUiMOiiciH Kepcemmi: apmypii
AYBLIUADY AULBLIBLE, JHCOHE MEXHUKAIbIK 0aKbLI0apobl ocipy Kesinoe,
MbICAbl, OCIMOIKMEPOTH Opmypai madusammazvl Cmpecc akxmopiapvlHa
me3imoiniecin apmmulpy, o0cimMOikmepOiH Kop2aHblul KdcuemmepiH
UHOYKYUALAY, IHCOIHBICMBIK KAMBIHAC, 2YL0eHY, dHcemicmepoiy NicyiH
me30emy, KyHObl 3ammapOobly KypamblH apmmulpy, mamslpovly naod
001y UHOYKYUACHL, MIHOEPOIH MEXAHUKATBIK OEPIKMIciH apmmulpy HcoHe eH
bacmulcvl MOOeHU OaKbLIOAPObIH OHIMOLIIK CUNAMMAMALAPbIH ADMMBIPY.
CoHvimen Kamap, 2OpMOHALObL madbu2ammely 6cyiH pemme2iuimepoi
bazeimmanean cunmesz0eyoiy 0amvledH Meopusacsl ojii 0e AHCOK.
DHOo2enOi ecy pemmeziuimepiniy ocep emy MexaHuzMOepin aubln Hcasy
OUOMEXHONOUSTILIK 2bLILIMHbLY MAHbLI30bL MIHOemi O01bin maduLIAobL.
Onbl wetty ocimoikmepoiy OHmMo2eHe3iH OACKapy HeoHe 0aapOblH CANAIbIK,
JHCOHE OHIMOI KopcemKiumepin Kaiblnmacmlpy MyMKIHOIKMepiH e0dyip
Kenelimeoi, Oy aybliuapyaiublivlK OHOIPICIHIY MUiMOLIIZIH apmmuelpy
YWiH Kaodicem.

Kinmmi cesoep: eopmonanos npenapammap, ecyoi pemmeziwumep,
OHMO2eHes, acep emy mexanuzmoepi, muimMoLlix.
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ACIIEKTBI SHIOTEHHOM PET'YJIAIIAU POCTA PACTEHUI

Cmamus noceawjena acnekmam uUcnonb308aHUs 20PMOHATLHBIX
npenapamos 6 CelbCKOXO03AUCMBEHHOM pacmenuesoocmee. Pocmogoie
npoyeccul 8 pacmumelbHoM Op2aHUu3Me 6 3HAYUMENbHOU Mepe
0emepMuHUPOBAaAHbL 6HYMPEHHUMU PAKMOpamu, cpeou KOmopbix OCHOBHOE
MeCmo 3aHumMaem 20pMOoHaNbHas pe2yasayus. M3zyyenue 3axonomeprHocmert
pocma pacmenull umeem 6adichoe 3nauenue Os paspabomku Memooux
MOOENUPOBAHUSA, NPOSPAMMUPOBAHUA U NPOSHOZUPOBGAHUS YPOICAS
CenbCKOXO03AUCMBEHHbIX pacmenull. Pe2ynsimopbl pocma 20pMOHANbHOU
nPUpOObL NOKA3AAU CE0I0 IPPHEKMUBHOCIL NPU PEUEHUU MHOUX NPOOIIEM:
npu GbIPAWUBAHUU PASHBIX CENbCKOXO3AUCNEEHHBIX U MEXHUYECKUX
KyIbmyp, Hanpumep, 0.5 ROBbIUEHUS YCHMOUYUBOCIU PACMEHUU K
CMpeccosuiM Pakmopam pasiuyHou npupoobl, UHOYKYUU 3aUjUMHBIX
c80UCME pacmeHull, CeKCyanu3ayuu, yeemenus, YCKOpeHus Co3peeanus
nai0008, NoGblUeHUe COOEePAHCAHUSL YEHHbIX Geuecms, UHOYKYUU
KOpHeoOpaz06anus, nogvlulenue Mexanuueckou npoYHocmu mrKaneu
U enasHoe NOGulUEHUEe YPOICAUHBIX XAPAKMEPUCTIUK B030€1bl8AEMbIX
Kkyabmyp. IIpu smom 0o cux nop omcymcmeayem paspabomannas meopus
HAanpagieHHo2o cunmesa pecyismopos poCma oOPMOHANLHOU NPUPOOb.
Pacwuugposka mexanuzmos oeucmeus IHO0LEHHBIX Pe2yismopos pocma
saensemcs sadxchHeluell 3adaveli OuomexHoroeuieckol Hayku. Pewenue
ee 3HAYUMENbHO PACUWUPUI OZMOICHOCIIU YNPAGIEHUS OHIMO2EHEe30M
pacmenuti U popmuposanuem ux KawecmeeHHblX U npooYKMuUGHbIX
nokaszameietl, 4mo HeoOXo0umo 0. nogviueHus d¢ppexmusnocmu
CeNbCKOXO3ANUCMBEHHO20 NPOUIBOOCTEA.

Kniouegvie cnosa: copmonanvivie npenapamul, pe2yiamopsl pocmd,
OHMO2eHe3, MeXanuzMbvl Oelicmeus, 3hPexmusHoCmb.
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