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THE EFFECTIVENESS OF BIOLOGICALS IN SOYBEAN CROPS UNDER
THE CONDITIONS OF THE RIGHT-BANK FOREST-STEPPE OF UKRAINE

O. S. Vlasiuk, L. S. Kvasnitska, H. P. Voitova
Khmelnytskyi State Agricultural Research Station of the Institute of Feed Research and Agriculture of Podillia of NAAS,
1 Samchyky St., Samchyky village, Khmelnytskyi district, Khmelnytskyi region, 31182, Ukraine

Topicality. There is a global trend towards biologisation of agriculture, driven not only by environ-
mental and social issues, but also by economic ones. Therefore, the search for and implementation of effec-
tive energy-saving and environmentally friendly elements of crop cultivation technologies, including the use
of biologicals with fungicidal and stimulating properties, as well as biodestructors of plant residues, is of
high relevance. The effectiveness of biologicals is unstable and depends on many environmental factors, so
they need to be studied and adapted to the soil and climatic conditions of a particular ecological and geo-
graphical zone. Purpose. Evaluation of the impact of seed and crop treatments with biologicals and intro-
duction of a plant residue biodestructor on soybean productivity and disease infection. Methods. The field
method was used to study the impact of the interaction of the studied factors on soybean productivity and
disease infection; the quantitative and weighing method was used to determine soybean yield; and the math-
ematical and statistical method was used to analyse and establish the reliability of the results. Results. The
influence of soybean seed treatment with the Vympel-K stimulant (0.5 I/t), MycoHelp biofungicide (3 I/t) and
treatment of seeds and crops with Organic-Balance biological product of systemic action (1.5 I/t and
0.5 I/ha) on the background of introduction of Organic-Balance (1.5 I/ha) as a biodestructor into the soil on
productivity and disease infection was investigated. It was found that pre-sowing treatment of seeds with en-
vironmentally friendly formulations increases soybean yield by 3.9-14.4 %, depending on the use of Orga-
nic-Balance for spraying crops and introducing it into the soil as a biodestructor. Spraying the crops with
Organic-Balance increased soybean yields by 7.1-15.3 %, the introduction of Organic-Balance biodestruc-
tor into the soil increased yields by 5.0-9.6 %. The most effective variant was the seed treatment with Myco-
Help biofungicide in combination with Organic-Balance for introduction into the soil and spraying of crops,
where the yield increase was 31% or 0.71 t/ha compared to the control without biologicals. Also, seed
treatment and introducing biodestructor reduced the spread of root rot to 5.0-8.1 %, compared to 14.0 % in
the control. The spraying of the crops with Organic-Balance restrained the spread of Septoria leaf spot to
41-45 %, compared to 70-72 % in the control. Conclusions. The use of biologically friendly formulations
(Organic-Balance, Vympel-K, and MycoHelp) leads to a significant increase in yield (by 3.9-15.3 %) and a
decrease in soybean disease infection. Seed treatment formulations show a higher percentage efficiency in
increasing yields in variants without the destructor introduction and without spraying crops (by 7.6-14.4 %)
compared to the background with these treatments (by 3.9-8.0 %). These elements of agricultural technology
can be used to improve environmentally friendly technologies of soybean cultivation in agricultural for-
mations of the Right-Bank Forest-Steppe of Ukraine.

Key words: biologicals, plant growth stimulators, soybean, yield, destructor of plant residues, soybean
diseases

Introduction. The primary objective of mo-
dern global agriculture is ensuring environment-
tally friendly, highly productive and low-cost
agricultural production. Thus, agrarians' focus
on reproductive and environmentally balanced
agriculture is driven by the loss of soil fertility,
excessive energy intensity of mineral fertiliser

Author information:

production and the high cost of chemical plant
protection. In addition, there is the problem of
meeting the growing needs of the world's popu-
lation and livestock with protein, in which an
important place is given to expanding the area
under crops and increasing the productivity of
soybeans (Glycine hispida (Moench) Max) [1, 2].
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With climate warming, warm-season crops
(maize, soybeans, sunflower) have become domi-
nant in the structure of the western region's
acreage, but the intensity of plant infection by
most diseases has increased and the range of
pests and heat-loving weeds has expanded,
which has necessitated the improvement of
protection systems [3, 4]. In the context of
climate change, the introduction of legumes into
crop rotations reduces nitrogen fertiliser appli-
cation, reduces production costs and contributes
to the production of environmentally friendly
products. In addition, as the climate becomes
more arid, biologically-based farming systems
also contribute to the sustainability of crop
production [5-7].

Today, the soil quality is deteriorating in
all soil and climatic zones, i.e. the humus con-
tent is decreasing (over the past decade, the hu-
mus fund of Ukraine has decreased by 10-
14 %), nitrogen is lacking in the soil, the content
of mobile forms of phosphorus and potassium in
the topsoil is decreasing, and the area of acidi-
fied and saline soils is increasing. As a result of
chemicalisation, the biological activity of soils
is significantly depressed, as the diversity and
quantity of microflora has decreased, which has,
in particular, worsened the decomposition of
plant residues [4, 8, 9].

So, to solve these problems, biodestruc-
tors and microbial preparations with multifunc-
tional action should be used, as they have a
number of advantages. For example, the destruc-
tor application improves mineral nutrition of
plants, accumulates biological nitrogen in the
soil, improves soil structure and composition,
reduces moisture evaporation, suppresses many
diseases and reduces the number of some pests
that are localised on plant residues [4, 10, 11].
The beneficial soil microorganisms introduced
into agrocenoses, having colonised the root areas,
block plant infection by pathogenic bacteria and
micromycetes for a long time. Scientists have
found that in epiphytic years for certain diseases,
pre-sowing seed inoculation with certain biologi-
cals helped to delay the development of diseases
by 2-3 weeks (which significantly affected crop
yields), and seeds produced by bacterised plants
are less infected by pathogens, thus significantly
increasing grain storage [12, 13].

Analysis of modern scientific develop-
ments also indicates that the introduction of bio-
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logicals into agricultural production provides a
15-30 % increase in yield with a significant im-
provement in product quality. Biologicals help
to reduce the application of pesticides and
thereby improve the environmental conditions
in agrophytocenoses. Improving plant resistance
to diseases is associated with the antibiotic
properties of bacteria, improved nitrogen nutri-
tion, competition between pathogens and sym-
bionts for nutrients, and changes in the immuni-
ty of host plants [14-15].

In addition, microorganisms contribute to
the formation of physiologically active com-
pounds in the rhizosphere, including phytohor-
mones, which are natural regulators of plant
growth and development. Such microorganisms
are often used to produce microbial preparations
used in crop production to stimulate seed ger-
mination, accelerate root formation, and the
growth and development of crops [16-18].

Biologicals can increase crop yields, re-
duce the chemical load on the environment and
reduce crop cultivation costs, but according to
statistics, the probability of a positive effect of
microbial preparations was only 65—70 % [19, 20].
Therefore, biologicals of comprehensive action
were developed, which contain physiologically
active compounds of biological origin in addi-
tion to the bacterial component. Under favoura-
ble conditions, the components of such biologi-
cals have a synergistic effect on the plant, while
under unfavourable conditions (when the effect
of the bacterial component is levelled), the pro-
duction process of the crop is affected by the
physiologically active component [12, 21, 22].

The study of biologically based crop pro-
duction is very relevant for modern crop pro-
duction. However, the instability of the effects
of the application of biologicals requires further
study of their impact on crop productivity and
infection, in particular in the Right-Bank Forest-
Steppe of Ukraine.

The research was aimed at studying the
effect of seeds and crops treatment with biologi-
cals with the introduction of plant residues bio-
destructor into the soil on soybean productivity
and disease infection.

Materials and Methods. The research was
conducted on the fields of the Khmelnytskyi
State Agricultural Research Station of the Insti-
tute of Feed Research and Agriculture of Podillia
of the National Academy of Agrarian Sciences of
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Ukraine using soybean (Glycine hispida (Moench)
Max) of Siverka variety during 2021-2023.

The main research method was field trial
(studying the interaction of the studied factors
on productivity and disease infection of soy-
beans). Also we used the quantitative weight
method (determining the yield) and the mathe-
matical and statistical method (analysing and
establishing the reliability of the results).

The soil of the experimental plot is a
slightly podzolised medium loamy, medium-
heavy low-humus chernozem on loess loam of
brownish-pale colour. Variants are systematical-
ly placed. The registration area of the plot is
32 m? the total area is 40 m% The experiment
was repeated three times. The cultivation tech-
nology is generally accepted in the Khmelnyts-
kyi region, however chemical protection con-
sisted of only one herbicide treatment in the
spring.

Agrochemical characteristics of the soil
were as follows: humus content (according to
Tyurin) — 2.8-2.9 %; pH — 5.8-6.2; hydrolytic
acidity — 1.9-2.3 mg/eq. per 100 g; total nitro-
gen reserves 0.153-0.163 %; phosphorus con-
tent 0.136-0.149 %,; easily hydrolysed nitrogen —
17-19.3 mg; mobile forms of phosphorus and
potassium (according to Chirikov) — 20.8-22.6
and 8-12 mg per 100 g of soil, respectively.

Registrations and observations were car-
ried out in accordance with generally accepted
methods of research in agriculture [23-25]. Re-
cording of soybean diseases was carried out in
accordance with the guidelines edited by
V. P. Omeliuta [26].

Biologicals were applied to soybeans ac-
cording to the experimental design: Factor A
(introduction of a plant residue destructor into
the soil): 1) no destructor; 2) Organic-Balance
biodestructor (1.5 I/ha). Factor B (seed treat-
ment): 1) water treatment; 2) Vympel-K (0.5 I/t);
3) Organic-Balance (1.5 I/t); 4) MycoHelp (3.0 I/t).
Factor C (spraying of crops): 1) no spraying;
2) Organic-Balance (0.5 I/ha).

The biodestructor was applied to the soil
and plant residues in the autumn after harvesting
the predecessor crop immediately before soil
disking. Seed treatment with biologicals was car-
ried out at the date of sowing, considering the
methodology edited by V. V. Volkohon [12].
Soybean crops were sprayed twice — at the 1-2
pairs of true leaves stage and flower bud for-
mation stage.
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Results and Discussion. According to the
results of the research, it was found that pre-
sowing seed treatments with the growth stimula-
tor of natural origin Vympel-K and microbio-
logicals Organic-Balance and MycoHelp, as
well as foliar treatment with Organic-Balance
have a positive effect on the growth and deve-
lopment of soybean plants.

It was confirmed that the seed vyield level
of soybean was significantly dependent on the
studied factors (Tablel).

Over the three years of research, the ave-
rage yield of soybean seeds of the Siverka varie-
ty was 2.29-3.00 t/ha, depending on the intro-
duction of a destructor and pre-sowing treat-
ment of seeds and crops with biologically safe
preparations. We found that the application of
these formulations led to an increase in the seed
yield of soybean by an average of 3.9-15.3 %.

According to the results of the data analy-
sis, seed treatment with biologicals contributes
to growth of soybean grain yield by 3.9-14.4 %,
introduction of biodestructor into the soil — by
5.0-9.6 %, while spraying with Organic-
Balance biologicals — by 7.1-15.3 %. The most
productive variant among these is seed treat-
ment with MycoHelp biofungicide in combina-
tion with the introduction of a biodestructor into
the soil and spraying of the crop with Organic-
Balance, which resulted in a yield increase of 31 %
or 0.71 t/ha compared to the control (without the
application of biologicals).

We found that the highest efficiency of
biologicals for seed treatment of soybean was
observed on the background without the intro-
duction of a destructor and, especially, without
spraying the crops with a biologicals.

Thus, in the variant with a single seed
treatment, the yield increase was 7.9-14.4 %,
while in the variant with the introduction of a
biodestructor into the soil and spraying of the
crop — 3.9-6.4 %.

However, the highest increase in crop
productivity was achieved with the combined
action of all three factors. Thus, treatment of
soybean seeds with MycoHelp biofungicide in-
creased the yield by 0.33 t/ha on average, while
in combination with biodestructor and spraying
with Organic-Balance — by 0.71 t/ha (Table 1).

Our research has also shown that the ap-
plication of a plant residue biodestructor and
seed treatment with biologicals limit the spread
of soybean root rot (Table 2).
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Table 1. Soybean yields depending on the introduction of a biodestructor into the soil
and treatment of seeds and crops with biologicals, t/ha, 2021-2023

Deviation of yields by:

Seed treatment Yield, t/ha seed treatment introduction of spraying

(factor B) biodestructor of crops
2021 | 2022 [ 2023 |average| tha | % tha | % tha | %

The first background - No treatment of crops with biologicals (factor C)
Without biodestructor (factor A)

Control 2.57 2.12 2.17 2.29 C - C - C -
Vympel-K (0.5 I/t) | 2.89 2.27 2.26 2.47 0.18 7.9 C - C -
Orga(”l'%?/";‘)'ame 289 | 230 | 234 | 251 | 022 | 96 | C . C .
MycoHelp (3.0 I/t) | 3.06 2.38 2.42 2.62 0.33 14.4 C - C -

Organic-Balance biodestructor (1.5 I/ha) (factor A)

Control 278 | 242 | 233 | 251 C - 0.22 9.6 C -
Vympel-K (0.51/t) | 314 | 256 | 241 | 2.70 | 0.19 76 | 023 | 9.3 C -
Orga&"’;‘/‘{‘)'a”ce 311 | 260 | 248 | 273 | 022 | 88 | 022 | 88 C -
MycoHelp (3.0 I/t) | 3.18 2.68 2.54 2.80 0.29 11.6 0.18 6.9 C -

The second bac

kground - Spray

ing of crops with

Organic-Balance biologicals (0.5 |

/ha) (factor C)

Without biodestructor (factor A)

Control 3.04 | 250 | 239 | 2.64 C - C - 0.35 15.3
Vympel-K (0.51/t) | 3.16 | 2.62 | 248 | 275 | 0.11 4.2 C - 0.28 11.3
Orga&"’;‘/‘{‘)'a”ce 322 | 267 | 255 | 281 | 017 | 6.4 C - 030 | 11.9
MycoHelp (3.01/t) | 3.22 | 271 | 262 | 285 | 0.21 8.0 C - 0.23 8.8
Organic-Balance biodestructor (1.5 I/ha) (factor A)
Control 3.20 | 272 | 255 | 2.82 C - 0.18 6.8 0.31 12.3
Vympel-K (0.51/t) | 3.33 | 2.84 | 2,63 | 293 | 0.11 3.9 0.18 6.5 0.23 8.5
Orga&'gﬁ‘/‘;‘)'a”ce 333 | 285 | 268 | 295 | 013 | 46 | 014 | 50 | 022 | 81
MycoHelp (3.01/t) | 3.37 | 290 | 2.73 | 3.00 | 0.18 6.4 0.15 5.3 0.20 7.1
LSDye factor A 0.258 | 0.207 | 0.119
t/ha,1 factor B 0.185 | 0.140 | 0.056
factor C 0.129 | 0.017 | 0.042
Note. C — control by deviations
Table 2. Effect of introduction of biodestructor and seed treatment with biologicals
on the root rot infection of soybean, %, 2021-2023
Seed treatment Root rot infection of soybeans, %
(factor B) 2021 | 2022 | 2023 average
Without biodestructor (factor A)
Control 22.7 12.0 7.2 14.0
Vympel-K (0.5 1/t) 11.0 8.3 4.5 7.9
Organic-Balance (1.5 I/t) 11.8 8.0 3.6 7.8
MycoHelp (3.0 I/t) 9.4 5.8 2.8 6.0
Organic-Balance biodestructor (1.5 I/ha) (factor A)
Control 17.1 9.2 6.7 11.0
Vympel-K (0.5 1/t) 9.7 6.2 4.1 6.6
Organic-Balance (1.5 I/t) 7.6 5.5 3.0 5.4
MycoHelp (3.0 I/t) 8.9 4.4 1.6 5.0
LSDgys, | factor A 0.72 0.48 0.31
% factor B 0.42 0.30 0.19
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In 2021, the spread of soybean root rot
(caused by fungi of the genus Fusarium spp.) was
significant due to a sharp transition from moisture
deficit to heavy showers in May, however, even
during this period, the development of the disease
did not exceed 1 point of infection for all years of
research. It was found that the spread of the dis-
ease in areas without the application of biologi-
cals was 14.0 % on average over three years,
with the application of only a biodestructor —
11.0 %, while in plots with seed treatment with
biologicals — 6.0-7.9 % and 5.0-6.6 %, respec-

tively. Seed treatment with MycoHelp biofungi-
cide was slightly more effective, which reduced
the spread of root rot to an average of 5.0—
6.0 %. Seed treatment with Vympel-K stimulant
inhibited the spread of root rot, indicating the
ability of the formulation to enhance plant re-
sistance to the disease.

It was also found that spraying the crops
with Organic-Balance in the 2-3 pairs of true
leaves and flowering stages helped to limit the
spread of Septoria leaf spot in soybeans (Table 3).

Thus, soybean infection with Septoria glyci-

Table 3. Effect of seed treatment and spraying crops with biologicals on
Septoria leaf spot infection in soybean, %, 2021-2023

Seed treatment

Septoria leaf spot infection of soybeans, %

(factor B)
2021 2022 | 2023 | average
The first background — No treatment of crops with biologicals (factor C)
Without biodestructor (factor A)
Control 81 93 44 72.7
Vympel-K (0.5 /t) 80 92 42 71.3
Organic-Balance (1.5 I/t) 77 90 44 70.3
MycoHelp (3.0 I/t) 76 92 41 69.7
Organic-Balance biodestructor (1.5 I/ha) (factor A)
Control 78 90 43 70.3
Vympel-K (0.5 1/t) 79 91 43 71.0
Organic-Balance (1.5 I/t) 80 93 44 72.3
MycoHelp (3.0 I/t) 78 90 42 70.0

The second background — Spraying of crops with Organic-Balance biologicals (0.5 I/ha) (factor C)

Without biodestructor (factor A)

Control 56 47 31 447
Vympel-K (0.5 1/t) 51 47 30 42.7
Organic-Balance (1.5 I/t) 50 46 32 42.7
MycoHelp (3.0 1/t) 52 44 29 41.7
Organic-Balance biodestructor (1.5 I/ha) (factor A)
Control 40 47 30 39.0
Vympel-K (0.5 1/t) 49 47 30 41.7
Organic-Balance (1.5 I/t) 46 45 29 40.0
MycoHelp (3.0 I/t) 43 42 28 37.7
factor A 2.61 2.20 1.21
LSDgs, % factor B 1.22 1.15 1.06
factor C 1.12 1.03 1.04

nes T. Hemmi was reduced by spraying the crop
with Organic-Balance to 38-45 %, compared to
70-73 % in variants without this measure, on ave-
rage over three years of research. The introducti-
on of biodestructor and seed treatment with biolo-
gicals had no effect on the spread of spot diseases.
Thus, biologicals for seed treatment such
as Vympel-K, Organic-Balance and MycoHelp,
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as well as the biodestructor Organic-Balance
have a positive effect on limiting the spread of
root rot in soybeans, and spraying crops with the
biological product Organic-Balance — of Septo-
ria leaf spot.

Conclusions. The application of biologi-
cally safe formulations (Organic-Balance bio-
destructor, Vympel-K, Organic-Balance, and
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MycoHelp) contributes to a significant increase
in yield (by 3.9-15.3 %) and a decrease in the
infection of soybean diseases (root rots and Sep-
toria leaf spot). Seed treatment formulations are
more effective in increasing soybean yields on
plots without the use of destructors and without
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Bnaciok O. C., Keacniyvka JI. C., Boitmosa I. I1. E¢hexmuenicmo dionpenapamie na nocisax coi 3a ymos
Ilpasobepesicrozo Jlicocmeny Ykpainu. 3epnosi kynomypu. 2024. 8 (2). 276-282.

Xmenvruyvka OepawcasHa cintbcbKo2ocnodapcvka 0ociiona cmanyis Incmumymy Kopmie ma ciibCbko2o 20Cnooapcmed
Hooinna HAAH, syn. Camuuku, 1, c. Camyuxu, Xmenvrnuyvkuil pation, XmeavHuyvka ooaacms, 31182, Vkpaina

AKTyalIbHicTB. Y CBITI Ha3pina motpeba Oiomorizarii 3emiuepoOcTBa, 3yMOBIIEHA HE TIJIBKH €KOJIO-
TIYHAMHU Ta COLIAJIbHUMH, a # €KOHOMIYHMMH MpoOieMaMu. ToMy akTyalbHHM € TIOIIYK 1 BITPOBaKEHHS
e(eKTUBHUX EHEeProOMaIHAX Ta EKOJOTIYHO Oe3MEeYHHX EJIEMEHTIB TEXHOJIOTii BHPOIIYBaHHS KYyIBTYD,
30KpeMa, 3aCTOCyBaHHsS OlompenapariB i3 (QYHTIMMIHUMH 1 CTUMYJIIOIOYHUMH BJIACTUBOCTSIMH, a TaKOXK
OiogecTpyKTOpiB pocnuHHUX 3anumikiB. EdexkTtuBHICTH il OiompemapaTiB HecTaOlnbHA 1 3aJEKUTh Bif
0arathox (aKTOpiB HABKOJHITHHOIO CEPENOBHINA, TOMY BOHH NOTPEOYIOTh BHBYCHHS Ta ajamTarlii a0
IPYHTOBO-KJIIMATHYHUX YMOB KOHKPETHOI ekojoro-reorpadiunoi 3ouu. Mera pociaimkennsi. Ouinka
BIUTUBY OOpOOKM HACiHHS Ta TIOCIBIB OiompenapaTtaMd INpPU BHECEHHI y TIPYHT O10JeCTPYKTOpa Ha
NPOIYKTHBHICTh Ta ypakeHHs xBopoOamu coi. Metoau. IlonmboBuii MeTon — Ui BUBYEHHS B3a€MOZIl
JOCHIPKYBAHUX YMHHHUKIB Ha MPOAYKTHBHICTH Ta ypaskeHHS COi XBOPOOAaMH; KiIbKiCHO-BaroBHA METOJ —
BU3HAYEHHsI BPOXKaWHOCTi; MATEMaTHYHO-CTATUCTUYHUHN — aHaNi3 1 BCTAHOBJICHHSI JOCTOBIPHOCTI OTPUMaHHUX
pesynbraTiB. PesyabraTm. IlpencraBneni pe3yiabTaTd AOCHIIKEHb BIUIMBY OOpPOOKM HaciHHA COi
CTUMYJISITOPOM TipupojHoro moxomkeHHs Bumnen-K, (0,5 n/t), 6iodpynrimumom MikoXenn (3 n/t) Ta
00poOKkK HaciHHs i MOciBiB OilompenapaToM KomruiekcHoi aii Opranik-6amanc (1,5 n/t i 0,5 m/ra) mpu
BHECEHHI y IPyHT Oiomectpykropa Opranik-6ananc (1,5 51/ra) Ha MOKa3HUKM MPOIYKTUBHOCTI M ypa)kKeHHS
xBopoOamu. BcTaHOBIeHO, 10 TepennociBHa 00poOKa HACIHHS EKOJIOTIYHO Oe3NMeYHHMH MperapaTraMu
crpusie 30iTbIICHHI0 YpoxkaiHOCTI coi Ha 3,9-14,4 %, 3amexxHo Bij 3actocyBaHHs OpraHik-OanaHCc s
OONPUCKYBaHHS TOCIBIB Ta BHECEHHS y IPYHT sIK OilojecTpykTopa. OONMpHCKYyBaHHS TOCIBY MpenapaToM
Opranik-06ajaHc cOpUsUIO MiABUILEHHIO yposkaiiHocTi coi Ha 7,1-15,3 %, a BHecenHs y rpyHT Oprasik-
Oamanc Oiomectpykropa — Ha 5,0-9,6 %. Haiibinemr edextmBHMM BapiaHTOM Oyna oOpoOka HaciHHS
OiopyHrinuaoM MikoXenn y KOMIUIEKCI 3 BHECEHHsM OiolecTpykTopa Ta OONPUCKYBAaHHSM IMOCIBY
Opranik-6anaHc, 1 ge nmpupict ypoxaitHocti ctanoBus 31 % a6o 0,71 1/ra 1o koHTpOIO0 6€3 GiompenapaTis.
Takoxx 00poOka HaciHHS Ta BHECEHHs 0107eCTPYKTOpa 3HW)KYBAIHM TMOIIUPEHHS KOpeHeBoi THWI 10 5,0—
8,1 %, nopieusHO i3 14,0 % y koHtposi. OOpoOka mociBiB mpemnaparoM OpraHik-0ajlaHC CTpUMYyBalia
MOLIMPEeHHs centopiosy coi o 41-45 %, Big 70-72 % y konrponi. BucHoBku. 3actocyBaHHs 0i0I0TI4YHO-
Oe3neunux npenapatiB (Opranik-Oananc, Bummen-K i MikoXenm) npu3BOIUTh 10 3HAYHOTO 301IbIICHHS
ypoxkaitiocTi (Ha 3,9—15,3 %) Ta 3HMWKEHHS ypaxkeHHs coi xBopoOamu. IIpenaparu st 0OpoOKH HaCiHHS
MOKa3yIOTh BHIY BiJICOTKOBY €(eKTUBHICTh y 30iJbIICHHI ypOXKaiHOCTI y BapiaHTax 0e3 BHECEHHS
JecTpyKkTopa Ta 6e3 00poOku nocisy (Ha 7,6—14,4 %), nopiBHsHO 10 (HOHY, A€ BUKOPUCTOBYIOTHCS Lli 3aX0/11
(ma 3,9-8,0%). OzHaueHi eneMEHTH arpoTEXHIKM MOXYTb OYTHM 3acTOCOBaHI JUIS BJIOCKOHAJICHHS
€KOJIOTTYHO-0€3MeUHUX TEXHOJIOTiM BUpoIlyBaHHS coi B arpodopmyBanHsax IIpaBoGepexnoro Jlicocremy
VYkpainu.

KurouoBi cioBa: Oionpenapamu, cmumynsmopu pocmy i po36UmKy POCIUH, COSl, YPOICAUHICID,
0ecmpyKmop pocIunHUx peumox, X6opoou coi
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