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Abstract

Background. The article is devoted to the search for effective ways of a rea-
sonable approach to the chemicalization of agriculture, which will increase crop
yields without increasing the doses of applied mineral fertilizers and pesticides. The
materials of the analysis and generalization of the results of long-term studies of
bionutrients safe for humans and animals synthesized using the triethanolammoni-
um salt of orthocresoxyacetic acid and 1-chloromethylsilatran are presented. The
conducted studies have shown that it is possible to achieve high yields of industrial
crops that do not depend on the constantly increasing values of mineral fertilizers
and pesticides introduced into the soil. An increase in sugar beet yield of up to 20%
is recorded when processing seeds and fruiting plants with bionutrients. This is due
to an increase in germination energy, and, as a result, seed germination improves. At
the same time, the sugar content in plants increases by 0.7 ...1% without the use of
additional doses of mineral fertilizers. A similar effect was obtained on sunflower:
the yield increase was 18...20%. the weight of seeds from one basket and the weight
of 1000 seeds and their oil content increased. Bionutrients restrained the spread of
fungal diseases, which makes it possible to reduce or eliminate the use of pesticides.
Thus, silatrans and other organosilicon compounds can become important compo-
nents of agricultural technologies that do not harm the ecosystem, but can improve
metabolic processes in plant organisms, increase the efficiency of using nutrients
from mineral fertilizers and reducedependence on pesticides used in agriculture.

Purpose. Purpose of the present study is to increase the yield of industrial crops
using bionutrients.

Materials and methods. Let’s consider the effectiveness of the use of 1-chloro-
methylsilatran and triethanolammonium salt of orthocresoxyacetic acid with auxin
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activity as independent bionutrients and in combination with each other. The re-
search methodology is based on the analysis and generalization of materials from
field experiments conducted in different regions of the Russian Federation on in-
dustrial crops (sugar beet and sunflower). Bionutrients were used in the form of
solutions for the treatment of seeds and vegetative plants, both individually and in
combination.

Further, to simplify, we denote the bionutrient 1-chloromethylsilatran with the
letter C, the triethanolammonium salt of orthocresoxyacetic acid with the letter T,
and their combinations.

Results. An economic assessment using the example of wheat has shown that
the use of bionutrients to increase yields instead of increasing the applied doses of
mineral fertilizers can reduce the cost of production and increase business profit-
ability. And this is already an effective incentive for the revision of traditional crop
production technologies and the transition to the reasonable use of agrochemistry,
reducing the cost of fertilizers that are not involved in the formation of an econom-
ically useful part of the crop.

Conclusion. The results of the assessment of the possibility of a reasonable
approach to the chemicalization of agriculture while increasing crop yields due
to bionutrients safe for humans and animals based on organosilicon compounds
1-chloromethylsilatran and a substance with auxin activity — triethanolammonium
salt of orthocresoxyacetic acid, showed a real prospect of minimizing doses of min-
eral fertilizers and pesticides. In particular, it was found that beet yields increased
by 14...18%, and sugar content — by 0.7... 1% without the use of additional doses
of mineral fertilizers.

A similar effect was obtained on sunflower: the yield increase was 18...20%. the
weight of seeds from one basket and the weight of 1000 seeds and their oil content
increased. Bionutrients restrained the spread of fungal diseases.

Thus, silatrans and other organosilicon compounds can become important
components of agricultural technologies that do not harm the ecosystem, but can
improve metabolic processes in plant organisms, increase the efficiency of using
nutrients from mineral fertilizers and reduce dependence on pesticides used in
agriculture.

Keywords: bionutrients; chloromethylsilatran; mineral fertilizers; minimiza-
tion; sugar beet; sunflower
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Hayunas cratbst

MOBBIIIEHUE YPOXKAMHOCTU TEXHUYECKHX
KVYJIBTYP 3A CYHET BUOHYTPUEHTOB

10.A. Hlupoxos, M.B. Aopamos, /I.H. /lenucos

Annomauusn

OGocHoBanue. CtaTbs MOCBsIIEHA NOUCKY d(Q(PEKTUBHBIX MyTeH pa3yMHOTO
MOAX0a K XMMHU3ALUH CEITLCKOTO XO03SHCTBA, TIO3BOJISAIOMINX TTOBBICHTD YPOXKai-
HOCTb CEJIbCKOXO3AUCTBEHHBIX KYyJIBTYp 0€3 YBEIIMUEHUSI 103 BHOCUMBIX MUHEPAJIb-
HBIX yI00peHuii 1 necTuuaA0B. [IpecTaBieHbl MaTepralibl aHaIn3a U 0000IeHHS
Pe3yabTaTOB MHOTOJIETHUX NCCIIEIOBAHUH O€30aCHBIX JIs YeJIOBEKA H JKUBOTHBIX
OMOHYTPHEHTOB, CHHTE3UPOBAHHBIX C HCIIOJIB30BaHHEM TPHITAHOIAMMOHHUEBO
COJIU OPTOKPE30KCUYKCYCHOM KHUCJIOTHI U 1-XIopMeTmiicuiarpasa. IIpoBeeHHble
HCCIIeJOBaHMS TTOKa3aal BO3MOXKHOCTD TTOMYYEHHUs] BEICOKHX yPO)KAeB TEXHHUE-
CKHX KYJBTYP, HE 3aBUCSIIHX OT IIOCTOSHHO BO3PACTAIONINX 3HAYSHUH BHOCHMBIX
B [104YBY MUHEPAJIbHBIX yo0peHuil u nectunuaos. [Ipu o6paboTke ceMsH U II010-
BBIX PACTCHUI OMOHYTPHEHTAMHU OTMEUYACTCS YBEIMUCHUE YPOXKAHHOCTH CaxapHOM
cBekIbI 710 20 %. DTO CBSA3aHO C yBEIWYEHHEM YHEPTHHU IPOPACTAHUS U, KaK Clie]l-
CTBUE, YIIyUIIIEHHEM BCXOXKECTU ceMsIH. IIpu 3ToM cofeprkaHue caxapa B paCTEHUsX
yBenuuuBaercs Ha 0,7...1 % 0e3 npuMeHeHHs TOTTOTHUTENbHBIX J103 MHHEPaIbHBIX
ynoOpeHuil. AHAOTHYHBIH 3(DPEKT MOTyUCH Ha IOJCOTHEUHUKE: TPUOaBKa ypoxKas
coctasuia 18...20 %, yBenuuuiuch Macca ceMsH U3 0AHOU Kop3uHku U Macca 1000
CEeMsiH, COJIepKaHHe Macia B HUX. BUOHYTPUEHTBI CAEPKUBAIOT PaclipOCTPAHEHUE
IpUOKOBBIX 3200JI€BaHUH, UTO JaeT BO3MOXKHOCTH COKPATUTh MITH BOBCE OTKa3aThCs
OT IIPUMEHEHHs IeCTHIUI0B. TakuM 00pa3oM, CHIIaTpaHBbl U IpyrHe KpeMHuiopra-
HUYCCKHUC COCIUHCHHUSA MOI'YT CTAaTh Ba&XKHBIMU KOMIIOHCHTaAMHU CEIBLCKOXO03SMCTBEH-
HBIX TEXHOJIOTHI, KOTOPBIE HE HAHOCAT BPe/ia 9KOCUCTEME, HO CIIOCOOHBI yITyUIIHTh
OOMEHHBIE TIPOIIECCH B PACTUTENILHBIX OPraHU3MaXx, MOBBICHTH 3()(EKTHBHOCTH HC-
10J1b30BaHMs TUTATEIbHBIX BEIIECTB U3 MUHEPAJILHBIX YIOOPEHUHN U CHU3UTD 3a-
BHUCHMOCTb OT IECTHIUJIOB, TPUMEHIEMBIX B CEIILCKOM XO3SIHCTBE.

Hean. Lems nccnenoBanust — HOBBICHTh YPOXKAWHOCTh TEXHHUYECKHUX KYJIBTYD
C IIOMOIIbI0 OMOHYTPHEHTOB.

Marepuaiibl 1 MeToAbI. PaccMoTpuM 3 QEeKTUBHOCT MTPUMEHEHHUS 1-XJI0p-
METWICHIIaTpaHa M TPUITAHOIAMMOHUEBOH COIM OPTOKPE30KCHYKCYCHON KHCIIO-
Thl C AayKCUHOBOU aKTUBHOCTBIO B KAUECTBE CAMOCTOATENbHBIX OMOyn00peHuil 1 B
COUETAaHUHU JPYT C APYroM. MeTOmOIOTHs UCCIIEN0BaHUH OCHOBAHA Ha aHAJIU3E U
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0000IIeHIH MaTePUAIIOB MOJEBBIX OIBITOB, IIPOBECHHBIX B PA3IMYHBIX PETHOHAX
Poccuiickoil denepanuy Ha TEXHUYECKUX KyIbTypax (CaXxapHOH CBEKJIE U MOACOI-
HeyHHKe). broynoOpeHus pUMEHSUTUCH B BUJIE PACTBOPOB JIsl 00paOOTKU CEMSH U
BETeTUPYIOLINX PACTEHUH, KaK 110 OTAEIBHOCTH, TaK i B COYETAHUH JIPYT C IPYTOM.

Hanee a1 ynpouenust 0003Ha4uM OHO3IEMEHT 1-XJI0pMETUIICUIATPaH OyKBOM
C, TpUITaHOJIAMMOHHEBYIO COJIb OPTOKPE30KCUYKCYCHOM KHCIOTEI — OykBoi T, a
UX COYeTaHUs — OyKBaMH.

Pe3ysibrarbl. DKOHOMHYECKAS OLIEHKA Ha IPUMEpe IMIIEHUIBI [10Ka3ala, 4To
HCIIOJIb30BaHUE OMOHYTPUECHTOB JUIs IOBBIIEHUS yPOXKaHHOCTH BMECTO yBEIHUE-
HUSI BHOCHMBIX J103 MUHEPAJIBbHBIX YI0OPEHHI TO3BOJISIET CHU3UTH CE0eCTOMMOCTD
MIPOIYKIMHU U TIOBBICUTH PEHTA0CIBHOCTE OU3Heca. A 3T0 yxke d(PEeKTHBHBIN CTH-
MyJl JUI IIEPECMOTpa TPAJAULMOHHBIX TEXHOIOTUH PaCTEHUEBOACTBA U MEpexona
K pa3yMHOMY HCIIOJIb30BaHHIO arPOXUMHUH, CHIDKEHHIO 3aTpaT Ha yIOOpeHusl, KO-
TOpbIE HE YYaCTBYIOT B ()OPMHPOBAHUH YIKOHOMHUYECKH TIOJIE3HON YaCTH YPOxKasl.

3akurouenue. Pe3yibTarhl OLEHKU BO3MOXHOCTH Pa3yMHOI'0 IOJX0/a K XUMH3a-
LN CETBCKOTO XO3SIMCTBA MPY MOBBIEHUN YPOXKAHHOCTH 32 cUeT O€30MacHbIX s
YeJIOBEKa U JKMBOTHBIX OMOHYTPHUEHTOB Ha OCHOBE KPEMHHHOPTaHIMIECKHUX COCIIHE-
HUI 1-XJI0pMeTUIICUIIaTpaHa U BEIECTBA ¢ AyKCUHOBOM aKTHBHOCTbIO — TPUITAHOIAM-
MOHHEBOH COJIN OPTOKPE30KCHYKCYCHON KUCTIOTBI, OKA3aJIH PEAIbHYIO IIePCIIEKTUBY
MHHHMU3ALMH 103 MUHEPAITBHBIX YIOOPEHUI M IeCTHIHAOB. B yactHOCTH, OBLIO YCTa-
HOBJIEHO, UTO YPOXKalHOCTb CBEKIIBI yBenuumnach Ha 14...18 %, a caxapucrocts — Ha
0,7... 1% 6e3 nmpuMeHeH!s OMOIHUTEIbHBIX 103 MUHEPAIBHBIX YA0OPEHNUH.

AmnayornuHbii 3(QGEKT MoTy4eH Ha MOJCOIHEUHHUKE: PHOaBKa yporxKasi CocTa-
Buna 18...20 %, yBenmuumincy Macca ceMsiH ¢ OHOM Kop3uHku 1 Macca 1000 ce-
MSIH, COJepKaHHe Macia B HUX. BUOHANOIHUTEIN CASP)KUBAIM PACIPOCTPAHEHUE
TpUOKOBBIX 3a00JICBAaHHH.

Takum 00pa3om, CUIIaTpaHbl M IPyTue KpeMHHHOPTraHUIeCKHE COSTHHEHUS MO-
I'YT CTaTh BayKHBIMU KOMIIOHEHTaMU arpOTEXHOJIOTHi, KOTOPbIE HE HAHOCST Bpesia
9KOCHCTEME, HO CIIOCOOHBI YIyULIUTh OOMEHHBIC MIPOLECCH B PACTUTEIBHBIX OP-
raHu3Max, MOBBICUTH d(PPEKTUBHOCTH HUCIIOIH30BAHMUS MTUTATENBHBIX BEIIESCTB U3
MUHEpaJIbHBIX y10OpEHUIl U CHU3UTh 3aBUCUMOCTb OT IIECTULIIOB, IPUMEHAEMbIX
B CEJILCKOM XO3sliicTBe.

KaioueBble ciioBa: OMOyI00peHUs; XJIOPMETHICHIATPAH; MUHEPAIBHBIE YI0-
OpeHust; MUHUMU3alMsl; caxapHasl CBEKJIa; MOICOIHEYHUK

Jas uutupoBanus. [lupokos, FO0. A., A6pamos, M. B., & Jlenucos, /1. H.
(2025). TToBsllIeHUE YPOKANHOCTH TEXHHUECKUX KYJIBTYp 3a CUeT OMOHYTpHCH-
ToB. Siberian Journal of Life Sciences and Agriculture, 17(6-2), 133-148. https://
doi.org/10.12731/2658-6649-2025-17-6-2-1539
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Introduction

In recent years, we have seen significant progress in the development of
agriculture, which not only successfully solves the problem of food security
in our country, but also makes a significant contribution to providing food to
many countries around the world. At the same time, the potential of Russian
agriculture is far from being exhausted [1].

The genetic potential of the varieties, photosynthetically active radiation
and soil moisture supply are mainly used by 30-60%. For example, grain yields
in the last record year amounted to just over 3.0 t/ha, and the genetic potential
of varieties significantly exceeds 12.0 t/ha. The same applies to other cultures.
However, it is known that with the traditional approach to increasing yields, an
increasing dose of mineral fertilizers and pesticides is required for each subse-
quent hundredweight achieived [2-5].

Using well-known yield forecasting formulas, it is not difficult to calcu-
late how much NPK needs to be applied to increase wheat yields from 10 to
60 c/ha. For example, to increase wheat yield from 30 to 10 c/ha, you need:
25...35 kg of nitrogen, 11... 13 kg of phosphorus, 20... 27 kg of potassium.
And this can produce a total of more than 45 million tons of grain, increasing
the export potential by more than 100%. A similar situation is observed with
other cultures (Fig.1).
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Fig. 1. The growth of the use of mineral fertilizers
(formulated by the authors on the basis of statistical data)
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The increase in the use of mineral fertilizers (formulated by the authors on the
basis of statistical data) As a result, Russia can become the absolute breadwinner of
the world (if we also take care of logistics and storage of such an increase in grain
reserves in advance). However, traditional chemicalization of crop production leads
to chemicalization of food products, disruption of the ecological balance and, as a
result, to a serious deterioration in public health, which will not contribute to the
preservation of national nature or the solution of demographic problems [6-11].

At the same time, intensive chemicalization of agriculture does not have
the expected effect. With an increase in the volume of fertilizers applied in the
USSR from 1960 to 1980 by almost 10 times (from 13.9 million tons to 135
million tons) (Fig. 1), grain yields increased by no more than 2 times (from 1.3
t/ha to 1.8 t/ha). The increase in the use of mineral fertilizers (formulated by
the authors on the basis of statistical data) is no secret that the chemicalization
of crop production leads to the chemicalization of food products, disruption
of the ecological balance and, as a result, to a serious deterioration in public
health, destruction of ecological imbalance, decreased reproductive functions
and the birth of children with various developmental disorders [12-14]. (Fig. 2).
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Fig. 2. The dynamics of the increase in the birth of children with abnormalities

Agrotechnologies should be considered not only from the point of view of
increasing yields and profitability, but also ensuring the safety of agriculture for
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the population of our country with a full understanding of food security in the in-
terpretation of the FAO. The search for effective ways of a reasonable approach
to the chemicalization of agriculture has been going on for many decades [15-19].

The greatest attention is paid to the issues of accurate transfer of nutrients
in various forms to the root system of plants of the desired species during a
given growing season and increasing the efficiency of their assimilation [13;
17-19]. Much attention is paid to the introduction of drugs into plant cultiva-
tion technology that promote the better use of nutrients from mineral fertilizers,
which allows either reducing fertilizer doses without compromising yields, or
increasing yields without increasing fertilizer doses [1; 13; 20]. For example,
these can be well-known chemical compounds such as Ce-Ce, Epin, etc. Of
great interest are natural products such as humates of various origins or silatrans
and other variants of organoelement compounds or bionutrients - products that
do not create a burden on the ecosystem, but can improve metabolic processes
in plant organisms, increase the efficiency of the use of nutrients from mineral
fertilizers and reduce the need for pesticides [1].

To confirm the possibility of intensifying crop production with the reason-
able use of agrochemicals, we will additionally consider the effectiveness of
the introduction of silatrans into agricultural technology. It was found that the
biological activity of silatrans is due to their unique molecular structure, the
presence of a silicon atom and a specific electronic configuration. A wide range
of their biological effects as a new type of biostimulants of metabolic processes
allows them to be successfully used in the cultivation of industrial crops [1].
It is important to understand the practical applicability of silatrans to improve
metabolic processes and increase the yield of industrial crops without increas-
ing the doses of mineral fertilizers.

The purpose of the study is to summarize and analyze experiments conduct-
ed to assess the possibility of increasing the yield of industrial crops without
increasing the doses of mineral fertilizers due to bionutrients based on organo-
silicon compounds that are safe for humans and animals.

Purpose
The main objective of the present study is to increase the yield of industrial
crops using bionutrients.

Materials and methods
Let’s consider the effectiveness of the use of 1-chloromethylsilatran and
triethanolammonium salt of orthocresoxyacetic acid with auxin activity as in-
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dependent bionutrients and in combination with each other. The research meth-
odology is based on the analysis and generalization of materials from field
experiments conducted in different regions of the Russian Federation on in-
dustrial crops (sugar beet and sunflower). Bionutrients were used in the form
of solutions for the treatment of seeds and vegetative plants, both individually
and in combination.

Further, to simplify, we denote the bionutrient 1-chloromethylsilatran with
the letter C, the triethanolammonium salt of orthocresoxyacetic acid with the
letter T, and their combinations with.

Results

Vegetative and field studies of the bionutrient CT and its components — C
and T were carried out at the Russian State Agricultural Academy named after
K.A. Timiryazev, NPO Sugar Beet, agro-industrial Complex Kuban for many
years. The results of studies with soaking sugar beet seeds before sowing are
shown in Table 1.

In all cases, it was noted that in addition to increasing the yield of sugar beet,
an increase in the sugar content by 0.3...0.7% is observed during seed treatment
with the bionutrient CT, which is most important for this crop.

Vegetative experiments with sugar beet of the Yaltushkovskaya single-seeded
variety were carried out on dark gray forest sandy-loamy soil with the following
agrochemical indicators: humus content of 1.3%, pH value — 5.1 NG — 4.2 mg-
eq./ 100 g of soil.

Table 1.
The effect of processing sugar beet seeds with bionutrients
on the productivity and quality of root crops
Option Dose, | Yield of root | Sugar collection, t/ha | Sugar

(soaking the seeds mg/l | crops, kg/ha | common | the increase | content,

for 40... 60 min.) %
Control, water - 67700 9,07 - 13,4
7,0,02...0,05% 5,0 69000 9,82 0,75 13,7
C, 0,02...0,05% 50,0 | 71000 9,88 0,81 13,5
CT,0,02...0,05% 50,0 |72500 10,15 1,08 14,1

The seeds were soaked in 0.02 ...0.05% solution of CT and C. The effect
of growth regulators was studied on two backgrounds — a control one (pure,
without herbicides) and an experimental one (with the addition of the herbicide
Eptam). Data on seed germination are given in Table 2.
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Table 2.
Effect of sugar beet seed treatment on germination
Option Germination, %
Control, without herbicide Eptam, 12 mg/vessel
Control, water 80,4 £3.,5 67,8 £1,3
C, 0,02% 39,0+ 1,7 37,6 +3,1
C, 0,05% 72,0+59 71,4+£22
CT, 0,02% 82,0+2,6 80,8 £2,1
CT, 0,05% 79,6 + 3,6 80,6 £2.3

In continuation of the research on the same soil and with the same variety,
field experiments were conducted on the basis of an experimental farm of the
IGF. Agrotechnics in field experiments are generally accepted for this soil and
climatic zone. The research objectives included studying the effect of pre-sow-
ing treatment of sugar beet seeds with silicon-containing bionutrients on seed
germination, yield and accumulation of sugars in sugar beet root crops (Table 3).

Table 3.
The effect of bionutrients CT and C on the yield of sugar beet Yaltushkovskaya
(seed soaking)
Option Control, without herbicide | Eptam,3 kg/ha Eptam,S kg/ha

t/ha sugar, % t/ha | sugar,% | t/ha | sugar, %
Control, water |47,9 16,8 47,5 |16,5 41,0 | 16,7
C, 0,02% 43,0 16,5 46,0 |16,5 39,8 |16,6
C0,05% 47,8 16,9 49,0 |16,7 48,5 116,8
CT, 0,02% 48,9 16,9 50,5 |16,7 49,0 16,5
CT, 0,05% 50,0 16,9 51,0 |16,9 49,2 16,8

The results of the experiment show that CT and C neutralize the phytotox-
ic effect of the herbicide eptam, which is often used in the cultivation of sugar
beet using standard technologies. CT neutralizes the phytotoxic effect of the
herbicide on sugar beet. The increase in yield, depending on the dose of eptam,
ranges from 7 to 20% compared with the control.

In production tests of modern technologies (2003-2021, Orel region) with
the variety of sugar beet Barres (joint French-Russian breeding), the research
results were confirmed.

Field tests of the CT preparation on sugar beet of the North Caucasian 42
variety (SKO-42) were carried out on slightly leached Western pre-Caucasian
chernozem, pH - 7...8, the content in 100 g of soil P205 is average, K20 is
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high. The predecessor is winter wheat. The results of the research are shown
in Table 4.

Table 4.
The effect of bionutrients on the productivity of sugar beet of the SKO-42 variety

. . Sugar is obtained

Option | Yield, tha | Sugar content, % Average yield, t/ha | +/- to control, t/ha
Processing in the phase of 3-4 pairs of real leaves
Control 677,0 13,4 9,07 -
T,40 mg/1|725,0 14,3 10,15 1,08
(15 g/ha) [736,0 13,4 9,86 0,79
C, 40 mg/l |756,0 14,5 10,46 1,39
Processing in the closing phase of the leaves
Control 685,0 13,5 92,5 -
T,40 mg/1|740,0 13,4 104,3 1,18
(15 g/ha) [756,0 14,0 105,8 1,33
C, 40 mg/l |764,0 14,2 107,4 1,49

The treatment of plants with solutions of bionutrients was carried out during
the initial growth period in the phase 3...4 pairs of real leaves and during the
mass formation of the root crop before the row spacing closed. The working
solution was prepared at the rate of 40 mg of the drug per 1 liter, the consump-
tion of the tank mixture was 400 1 / ha, the consumption rate of the drug was
20 g/ ha.

The treatment of plants with bionutrients contributed to an increase in yield
by 12%, which, with such a high yield level at the control (677...685 c/ha), in
absolute terms amounts to 79 c/ha. It is important to note that an increase in the
sugar content in root crops to 1% was found, which made it possible to increase
the sugar harvest from 1 ha by 13.9 ... 14.9 c/ha in the variant with bionutrient
CT treatment, at a consumption of 10... 15 g/ha.

Production tests in the southern beet-growing regions (Belgorod and Vo-
ronezh regions) confirm the results of field experiments.

The most uniform shoots and the formation of a powerful root system are
noted during the germination of seeds treated with CT. The control group for
these indicators has the lowest values. Control measurements in the first decade
of August, i.e. the season of the most intensive growth showed an increase in the
weight of root crops from 200 to 1000 g (in the control group it did not exceed
200 g), the formation of elastic leaves with thickened petioles in plants in the
amount of 18 to 24 pieces (in control samples — no more than 19 pieces), and
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the defeat of shoots as a result of the disease was noted up to 1 point (control
group — up to 3 points).

The sugar content in the root crops under control was 13.2%, in the experi-
ment with CT — 15.2%. The use of CT increased yields by an average of 30...40
c/ha with an average yield of 200 c/ha, which is 15...20%.

Research on sunflower. Field studies were conducted to study the effect of
the bio nutrient CT on the yield and quality of sunflower oil seeds, the sredner-
anniy — Saratovsky 87 variety (super elite seeds). The soil of the experimental
site is light chestnut, slightly loamy, slightly saline. The thickness of the humus
horizon is 27 cm. The water regime is not of the flushing type, the maximum
soaking is 100...130 cm.

The scheme of the experience:

- control, without processing;

- seed treatment with a Ta solution — consumption of 15 ...20 g/t per 10 li-
ters of water;

- seed treatment with Agate solution-25 To 10 ml/t;

- seed treatment with CT solution — consumption of 20 g/ t per 10 liters of
water.

The experiment was conducted in the conditions of crop rotation, the pre-
decessor of sunflower is oats. Pre-sowing treatment of CT seeds improved ger-
mination and germination energy, the number of seedlings 63.5...66.5 thousand
units/ha is significantly higher than in the control (60.4...63.2 thousand plants
per 1 ha). The results of the experiment are shown in Tables 5 and 6.

Table 5.
Analysis of the pathogen infestation of sunflower plants
. The spread of a harmful object, %
Option —
gray rot dry rot verticillosis

Control 5,5 1,5 1,7
T 1,5 1,0 1,0
Agat 25K 1,5 1,0 1,0
CT 0,5 0,0 0,0

The determination of the infestation of plants with a complex of diseases
was carried out before harvesting. Pre-sowing treatment of seeds with CT sig-
nificantly reduced the incidence to the complete exclusion of fungal diseases.

Growth regulators helped to increase plant productivity and increased the
fat content in seeds.
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Table 6.
Sunflower yield and fat content in oilseeds

Option Diameter of the | Weight | Seed weight | Yield, | Fat content, %, (on
sunflower basket, | 1000 | from 1 root, | t/ha | acompletely dry
cm seeds, g g substance)
Control 10,6 42,1 17,2 1,04 [42,5
T 11,1 43,7 19,7 1,20 43,5
Agat25K | 10,8 42,7 19,0 1,12 43,5
CT 11,7 433 20,1 1,23 433

Tests of the CT preparation on sunflower culture, which showed a noticeable
increase in the main indicators of sunflower yield. There is an increase in seed
germination, vegetative plants have a thick, durable stem. The forming sunflow-
er leaves are larger and more intensely colored with green pigment, their number
is also increasing. The size of the baskets exceeds the control figures, and the
seed content increases. Secondary roots appear 8 days earlier, which leads to
the formation of a more powerful root system. Flowering accelerates, and as a
result, maturation, on average for 10-15 days. There is an increase in the drought
tolerance of a group of treated plants. The effect of CT stimulated an increase
in sunflower yield by 20%, to 24.1 c/ha, in the control group — 20 (Table 7).

Table 7.
Assessment of the effect of bionutrients on sunflower yield
. Weight of seeds Basket . The increase
Option fromg 1 basket, g diameter, cm Yield,t/ha t/ha %
Control 31,4 17,6 2,00 - -
C 32,7 17,9 2,18 0,18 |9,0
CT 35,7 19,1 2,41 0,41 | 20,5

The complex bionutrient (preparation CT), when used in the processing of
sunflower seeds, gives an increase in yield to 19 ¢ /ha, which in its effect is com-
parable to the efficiency of processing C and T. At the same time, the control
group of plants shows a yield at the border of 10.4 ¢/ ha, i.e. there is an increase
in sunflower yield by 18.2%. The tendency to increase is clearly expressed the
fat content in oilseeds when using CT. The fat content in the seeds increases by
0.8...1.0% (from 43.7 to 44.6% for absolutely dry matter).

An economic assessment using the example of wheat has shown that the
use of bionutrients to increase yields instead of increasing the applied doses
of mineral fertilizers can reduce the cost of production and increase business
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profitability. And this is already an effective incentive for the revision of tradi-
tional crop production technologies and the transition to the reasonable use of
agrochemistry, reducing the cost of fertilizers that are not involved in the for-
mation of an economically useful part of the crop [4; 11].

Conclusion

The results of the assessment of the possibility of a reasonable approach to the
chemicalization of agriculture while increasing crop yields due to bionutrients safe
for humans and animals based on organosilicon compounds 1-chloromethylsilatran
and a substance with auxin activity — triethanolammonium salt of orthocresoxy-
acetic acid, showed a real prospect of minimizing doses of mineral fertilizers and
pesticides. In particular, it was found that beet yields increased by 14...18%, and
sugar content - by 0.7... 1% without the use of additional doses of mineral fertilizers.

A similar effect was obtained on sunflower: the yield increase was 18...20%.
the weight of seeds from one basket and the weight of 1000 seeds and their oil
content increased. Bionutrients restrained the spread of fungal diseases.

Thus, silatrans and other organosilicon compounds can become important
components of agricultural technologies that do not harm the ecosystem, but
can improve metabolic processes in plant organisms, increase the efficiency of
using nutrients from mineral fertilizers and reduce dependence on pesticides
used in agriculture.
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