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Abstract. Article highlights the results of research of the effect of pre-sowing seed
treatment with polyfunctional chelate fertilizers on growth and development of winter wheat.

The research was conducted in the research field of separated department “Agronomic
research station” of National university of life and environmental sciences of Ukraine. Field
and laboratory experiments were conducted due to approved methods.

Maximum grain yield was formed in variant of fertilization “Base (P90K120) + N30
(BBCH 25-26)+N30(BBCH 31-32)+N30 (BBCH 68-69) and pre-sowing seed treatment with
mix of Avatar-1 and Jodis-concentrate. There are 7.37 t/ha in cultivar Samurai and 7.16 t/
ha in cv. Bohemia of grain yield formed in average in 2018-2020. Significant effect on grain
yield was observed under application of nitrogen fertilizers on BBCH 25-26, BBCH 31-32
and BBCH 68-69. Pre-sowing seed treatment with mix of Avatar-1 and Jodis-concentrate
increased yield from 11-13 % on variants without nitrogen fertilizers till 15-20 % under
combine application of fertilizers. Seed treatment by Avatar-1 increase yield on 8-10 %, but
effect of Jodis-concentrate is slight lesser (2-4%).
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Introduction.

Nano dispersive powders and colloidal
solutions of biologically active metals are
uses to increase resistance to abiotic and
biotic environmental factors. Anti-stress
preparations based on easily digestible
forms of metals increase resistance to abi-
otic factors without increasing crop tran-
spiration. They improve winter resistance
of winter wheat, increase activity of root
system, decrease infection of fungi diseas-
es (Chhipa, 2017; Elmer & White, 2018).
Nanoparticles of metals cause adaptive
changes in the expression of the genome
of seed cells in the early stages of germina-
tion, which are then transmitted epigeneti-
cally during cell division to all plant cells
(Elsakhawy et al., 2018). When nanoparti-
cles are introduced into water, it becomes
an environment with certain features, which
increases adaptability to the environment,
there is a self-organization of structures that
ensures optimal plant development in these
specific conditions (Lopat'ko et al., 2011).

Plants are vulnerable to many stresses,
which can significantly decrease in their
productivity. Such adverse effects include
low and high temperatures, lack of mois-
ture and drought, exposure to phytopatho-
gens, ultraviolet radiation, etc (Polishchuk
et al, 2015). Application of chemicals
causes stress in the plant body at the cellu-
lar level of the organization (Worrall et al.,
2018). Preventive adaptation of plants to
negative factors by accumulation of pro-
tectors allows them to prepare for extreme
situations before the moment of collision
with them (Frantijchuk, et al., 2012).

Analysis of recent research
and publications.

Current trends in world agricultural
production are aimed at greening the
technology of crop production. There is

an urgent need to reorient the agricul-
ture of our country to the standards of
the European Union, the comprehensive
development and implementation of the
paradigm of biologization of intensifi-
cation processes in crop production is
underway (Honchar & Shen, 2016).

Interest in the formation of ecologi-
cally balanced agrocenoses and increas-
ing the adaptive potential of crops in ex-
isting systems of agricultural production
has grown significantly in recent years.
According to the global theory of organ-
ic farming, the created agroecosystems
should be not only highly productive, but
also ecologically steady, possess ability
to reprogram ontogenetic processes of
plants according to sharp fluctuations of
weather conditions and action of anthro-
pogenic factors for production of ecolog-
ically pure products (Pruntseva, 2018).
Systematic researches the responds of
plants under conditions of changing cli-
matic factors, transformation with the
prevalence of degradation of soil and
water systems, their pollution by various
pollutants, indicate the feasibility of us-
ing nanoelements to optimize adaptive
strategies of crops and ensure their sus-
tainability (Honchar, 2016).

The nanoscale state of matter is char-
acterized by a significant change and the
appearance of new properties that are
not inherent in the material in a compact
state. The specificity of the nanostruc-
tured state of matter is reflected in par-
ticular in thermodynamic characteristics,
when with decreasing size the difference
between the solid phase model adopted
in classical thermodynamics and the real
nanoparticle increases significantly, and
the division into bulk and surface com-
ponents becomes conditional. Increasing
in the free Gibbs energy of nanoparticles
occurs due to a significant increase in the
surface area, or the phase distribution sur-
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face in the nanostructured material under
conditions of constant temperature and
pressure. Due to the large surface area, all
nanomaterials have a significant surface
energy - increased by at least three orders
of magnitude relative to the compact ma-
terial, thus being in an unstable or meta-
stable state and prone to the formation of
agglomerates (Lopat'ko et al, 2011).

None of the known methods and
methods of obtaining nanomaterials is
universal, but only allows to solve cer-
tain technical problems. The develop-
ment of new and improvement of exist-
ing methods and methods of obtaining
nanomaterials remains relevant, espe-
cially when it comes to their application
in biotechnology. Biological effects of
nanomaterials, their toxicity or ability
to positively affect metabolic processes
and the physiological state of the body
as a whole, remains key in fundamental
studies of the interaction of nanoparticles
with the biological environment (Babaei
etal., 2017).

The implementation of pre-sowing
treatment of seeds with various factors
has a positive effect on the processes of
its germination, plant vegetation, and
as a result improves the formation of
ears, fruits, increases yields. There are
a number of technologies for pre-sow-
ing treatment of seed material, which
include chemical, biological, physical
factors influencing the condition of the
seed in order to stimulate the physiolog-
ical processes of germination and devel-
opment (Singh et al., 2015).

Nanometallic solutions are used for
pre-sowing treatment of crop seeds,
which causes to increase yields by
up to 20-35%. There is an increase in
plant adaptation to stressors during the
growing season and improve the quali-
ty of agricultural products in additional
(Gonchar & Tschubenko, 2013).

Nanometals affect biological ob-
jects at the cellular level, increase the
efficiency of processes in plants and
participate in the formation of micro-
nutrient balance, namely, are bioactive.
The study of important properties of
nanometals is carried out simultaneous-
ly with the detection of negative effects
and prevention of risks from their use
(Polishchuk et al. 2015).

Aim of our research was to establish
the influence of multifunctional chelat-
ed fertilizers on the growth and devel-
opment of winter wheat plants, espe-
cially yield.

Materials and methods
of research.

Field experiments were conducted
in stationary research field of Depart-
ment of Plant Science in separated de-
partment “Agronomic research station”
of National university of life and envi-
ronmental sciences of Ukraine in 2018-
2020. Soil of research field is cherno-
zem typical low-humic. Previous crop is
peas. Each variant has four replications.
The research scheme provided for dif-
ferent options for seed treatment with
polyfunctional chelate fertilizers and
different variants of fertilization. Po-
ly-factorial field experiment includes:
factor A — cultivar: Samurai, Bohe-
mia; factor B — fertilization: 1. P, K |
(base); 2. base + N +N

30(BBCH 25-26)
3132y 3+ base + N

30(BBCH

30(BBCH 25-26) 30(BBCH 31-
32)Jr | factor C — pre-sow-

ing seed treatment with liquid chelate
nanofertilizers: 1. control (water 10
L/t); Avatar-1 (600 mL/t); Jodis-con-
centrate (600 mL/t); mix Avatar-1 and
Jodis-concentrate (300 + 300 mL/t).
Avatar-1 is a multicomponent mi-
croelement preparation that improve
nitrogen-phosphorus nutrition, increase
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stress resistance and productivity. Ava-
tar-1 contains the necessary micro and
ultra-micronutrients, chelated natural
organic acids - citric, succinic, malic,
tartaric and mixtures thereof. Jodis-con-
centrate is an immunomodulatory prepa-
ration that has pronounced antiviral, an-
tifungal and antibacterial properties and
is now widely used in animal husbandry
and crop production.

Yield per hectare was calculated to
14% moisture. Assess the influence of
factors on the yield used ANOVA at the
level of significance of 5%. Difference
between the options within the factor was
established by the post-hoc Tukey's HSD
test, the Fisher’s LSD test was auxiliary.

Results.

Winter wheat yield is the amount
of grain obtained from one hectare as a
result of the interaction with the plant,
which includes the absorption of nutri-
ents and water from the soil and the syn-
thesis of organic matter under the action
of solar energy.

Complex seed treatment with Ava-
tar-1 and Jodis-concentrate allowed to
form the highest level of yield in culti-
vars Samurai and Bohemia on each vari-
ant of the fertilizer system (table 1-2).

High grain yields of winter wheat
can be achieved only by creating opti-
mal conditions for plant growth and de-
velopment, grain formation and filling,
it is possible to achieve by providing
plants with all the elements of miner-
al nutrition. Significant impact on the
yield of winter wheat was observed un-
der fertilization with nitrogen fertilizers.
The most effective variant is application
of nitrogen fertilizers at BBCH 25-26,
BBCH 31-32 and BBCH 68-69. Maxi-
mum grain yield was formed in variant

of fertilization “Base (P, K ) + N,

(BBCH 25-26)+N30(BBCH 31 -32)+N30 (BBCH 68-69) and
pre-sowing seed treatment with mix of
Avatar-1 and Jodis-concentrate in both
cultivars. There are 7.37 t/ha in cultivar
Samurai (table 2) and 7.16 t/ha in cv.
Bohemia (table 1) of grain yield formed
in average in 2018-2020.

Average yield of winter wheat was
5.70 t/ha in the variety Bohemia and
5.93 t/ha in cv. Samurai in the control
variants of fertilization. Seed treatment
with Avatar-1 contributed to an increase
in wheat yield by 0.52 t/ha in cv. Bohe-
mia and by 0.55 t/ha in cv. Samurai on
this variant of fertilization.

Carrying out two nitrogen fertiliza-
tions cause to increase the yield, but
the seed treatment with Avatar-1 in-
creased in yield by 9.6% compared to
the control. The maximum yields were
achieved during the third nitrogen fertil-
ization and pre-sowing seed treatment,
which increased the yield by 0.82 t/ha.

It was found that the use for pre-sow-
ing seed treatment with Avatar-1 in-
creased the productivity of winter wheat
in both cultivars, and it should be noted
that the use of this preparation increased
plant resistance to stress factors, which
in turn affected plant survival and their
number per hectare. Pre-sowing seed
treatment with Jodis-concentrate insig-
nificantly increased the productivity on
the studied cultivars (2-4%), this is due
to the peculiarity of the preparation (de-
contamination of seed, non-regulatory
function). However, the use of Avatar-1
and Jodis-concentrate in the complex was
achieved in their highest efficiency, as ev-
idenced by the obtained research data.

The highest yield was formed in cul-
tivar Samurai (7.4 t/ha) under option of
fertilization “Base (P, K,,)) + Ny nnoy
25-26)+N30(BBCH 31-32)+N30 (BBCH 68-69) and
complex pre-sowing treatment with Av-
atar-1 and Jodis-concentrate.
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1. Grain yield of winter wheat cv. Bohemia depends on fertilization

and pre-sowing seed treatment

Pre-sowin d Vield. tha .Increase in
Fertilization (A) tr(;atmen% (sg;: ’ yield to control
2018 | 2019 | 2020 | p tha | %
Control(water) 577 | 6.13 | 520 | 5.70 - -
PK. Avatar-1 648 | 654 | 563 | 622 | 0.52 | 9.06
(Base) Jodis-concentrate  5.89 | 6.28 | 531 | 5.83 | 0.13 | 2.22
Avatar-1 Hlodis- ¢ 40 | 695 | 588 | 641 | 071 | 1246
concentrate
Control(water) 6.12 | 6.64 | 546 | 6.07 - -
Base + Avatar-1 6.73 | 7.11 | 5.84 | 6.56 | 049 | 8.01
N,jeacnosag T Nsow. | Jodis-concentrate  6.34 | 6.84 | 5.66 | 628 | 021 | 3.40
e Avatar-1 tlodis- ¢ o5 | 753 | 606 | 681 | 074 | 12.18
concentrate
Control(water) 6.55 | 6.71 | 579 | 6.35 - -
gase + N Avatar-1 721 | 725 | 630 | 692 | 0.57 | 8.98
31;‘23““ 3207 0B podis-concentrate 6.68 | 6.98 | 590 | 6.52 | 0.17 | 2.68
30BBCH 6569 Avféirc';nga‘;gis' 734 | 761 | 653 | 7.16 | 081 | 1276
LSD,, A, tha - 025 | 024 | 022 | 013 | - -
LSD,, B, t/ha - 029 | 028 | 025 | 0.15 | - -
LSD,, AB, t/ha - 050 | 048 | 044 | 027 | - -

All studied factors had their influence
(table 3) on the formation of yield, but
their interaction did not have a signifi-
cant impact on yield, except for “fertil-
ization— year”. The greatest influence on
yield had weather conditions (year) with
a share of 54.6%, much lower was fer-
tilization (21.0 %) and pre-sowing seed
treatment (15.0 %), and the smallest was
the influence of cultivar (8.1 %). p >
0.001 indicates a high reliability of the
influence of individual factors on yield.

According to post-hoc analysis
Tukey's HSD noted the difference be-
tween all variants within each factor
(Fig. 1).

In particular, cv. Samurai (fig. 1a)
was more productive and formed 6.65
t/ha on average in 2018-2020, while cv.
Bohemia forms lesser — 6.40 t/ha. In-

fluence of weather conditions (year) dif-
fered significantly (fig. 1b): grain yield
was 6.68 t/ha in 2018, 6.98 t/ha in 2019
and it was 5.90 t/ha under adverse con-
ditions in 2020. Impact of fertilization
was characterized by an almost linear
increase in yield with increasing the
norm of nitrogen fertilizers, but the ap-
plied fertilizer rate did not give the ex-
pected increase (fig. 1c). However, the
difference between options of fertiliza-
tion was significant. Response to fertil-
ization with nitrogen fertilizers, may be
lower than expected in some cultivars,
especially in the late BBCH-stages (Ma-
zurg;li(o etal., 2020).

e use of pre-sowing seed treatment
with nanomaterial solutions showed
a significant increase in yield (fig. 1d)
compared to the control in general in
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2. Grain yield of winter wheat cv. Samurai depends on fertilization and pre-
sowing seed treatment

Pre-sowin d Yield. t/ha Increase in
Fertilization (A) treatmemg (Sg’? ’ yield to control
2018 | 2019 | 2020 n t/ha %
Control(water) 6.00 | 643 | 535 | 593 - -
P K Avatar-1 6.79 | 693 | 572 | 648 | 0.55 | 9.34
(Base) Jodis-concentrate | 6.13 | 6.55 | 5.46 | 6.05 | 0.12 | 2.02
Avatar-1 +lodis- | 604 | 714 | 594 | 664 | 071 | 12.04
concentrate
Control(water) 6.36 | 6.78 | 5.64 | 6.26 - -
Base + Avatar-1 7.08 | 734 | 6.16 | 6.86 | 0.60 | 9.58
30(BBCH 25-26) + Jodis-concentrate | 6.49 7.06 5.88 6.48 0.22 3.46
e Avatar-1 Hodis- | 755 | 741 | 636 | 701 | 075 | 1193
concentrate
Control(water) 6.81 | 6.86 | 598 | 6.55 - -
I%ase * N Avatar-1 759 | 743 | 650 | 7.17 | 0.62 | 9.52
Sl;f)BBC“ #2000 Jodis-concentrate | 6.95 | 7.10 | 6.11 | 6.72 | 0.17 | 2.60
30BBCH 6569 Avatar-1 Hlodis- | 753 | 753 | 684 | 737 | 0.82 | 1247
concentrate
LSD,, A, t/ha - 026 | 0.50 | 0.23 | 0.14 - -
LSD,, B, t/ha - 0.30 | 0.29 | 0.26 | 0.16 - -
LSD,, AB, t/ha - 0.52 | 0.50 | 0.46 | 0.28 - -
the experiment. In the control variant, Cultivar  sensitivity (fig. 2) to

the average yield was 6.17 t / ha. Grain
yield was 6.31 t/ha in the variants with
Jodis-concentrate treatment, and the
largest yield was in the variants with
treatment by Avatar-1 with independent
and compatible with Jodis-concentrate
(6.70 and 6.90 t/ha, respectively).

pre-sowing treatment differed signifi-
cantly compared with the general ex-
periment on Tukey's HSD test.

There was no significant difference
in yield between seed treatment with Jo-
dis-concentrate and the control variant in
both cultivars, but when using the Fisher's

3. Analysis of variance of yield in cv. Bohemia and Samurai

Effect df MS p Participance, %
Cultivar (A) 1 3.353 >0.001 8.1
Fertilization (B) 2 8.722 >0.001 21.0
Pre-sowing seed treatment (C) 3 6.201 >0.001 15.0
Year (Y) 2 | 22.607 >0.001 54.6
BxY 0.232 0.029 0.6
Other interactions, summary 0.325 (no si<g0ﬁ?f§cant) 0.7
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*FS1 - P90K120 (Base); FS2 —Base + N30(BBCH 25-26)+N30(BBCH25-26);
FS3 —Base + NSO(BBCH 25-26)+N30(BBCH 31-32) + 30(BBCH 68-69)"

** C(w) — control(water); A-1 — Avatar-1; JC — Jodis-concentrate; A-1 + JC — mix
Figure 1. Grain yield (t/ha) of winter wheat depends on different factors:

LSD test (as an auxiliary) this difference was
in the cultivar Bohemia. A similar situation
was in the variants with treatment of Ava-
tar-1 and its combine use with Jodis-concen-

£ 6,8 cd

JC

Bohemia

Cwy* A1

A-1+JC  C(w)

trate. According to Tukey’s HSD test, there
was no significant difference between these
options, but there was according to Fisher’s
LSD test in grain yield.

A-1 JC A-1+JC

Samurai

* C(w) — control(water); A-1 — Avatar-1; JC — Jodis-concentrate; A-1 + JC — mix
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Conclusions and future
perspectives.

Pre-sowing seed treatment with mix
of Avatar-1 and Jodis-concentrate in-
creased grain yield to 11-13 % in winter
wheat, but its effect increases to 15-20
% under combine application of fertiliz-
ers. Seed treatment by Avatar-1 increase
yield on 8-10 %, but effect of Jodis-con-
centrate treatment has a lesser effect on
grain yield of wheat (2-4%).

According to a detailed analysis,
pre-sowing seed treatment with Avatar-1
significantly increases the yield of win-
ter wheat, regardless of variety. Effect of
Jodis-concentrate on yields is controver-
sial, as the significance of yield increases
differs from one post-hoc test to another.
Pre-sowing seed treatment with Jodis-con-
centrate according to Fisher’s LSD, gives
a significant increase compared to the con-
trol(water), and when used in mix with Av-
atar-1 compared to the variant “Avatar-1.
However, , this difference in yield in these
variants was insignificant according to
the Tukey's HSD. Further research of the
effect of pre-sowing seed treatments with
nanomaterials and their solution are need-
ed, especially to determine the mechanism
of influence on production processes.

References

1. Babaei, K., Seyed Sharifi, R., Pirzad, A., &
Khalilzadeh, R. (2017). Effects of bio fertil-
izer and nano Zn-Fe oxide on physiological
traits, antioxidant enzymes activity and
yield of wheat (Triticum aestivum L.) under
salinity stress. Journal of Plant Interactions,
12(1), 381-389. https://doi.org/10.1080/1
7429145.2017.1371798

2. Chhipa, H.(2017). Nanofertilizers and nano-
pesticides for agriculture. Environmental
Chemistry Letters, 15(1), 15-22. https://
doi.org/10.1007/s10311-016-0600-4

10.

Elmer, W., & White, J. C. (2018). The fu-
ture of nanotechnology in plant pathol-
ogy. Annual review of phytopathology,
56, 111-133. https://doi.org/10.1146/an-
nurev-phyto-080417-050108

Elsakhawy, T., Omara, A. E. D., Alshaal, T,
& El-Ramady, H. (2018). Nanomaterials
and plant abiotic stress in agroecosys-
tems. Environment, Biodiversity and Soil
Security, 2(2018), 73-94. https://dx.doi.
org/10.21608/jenvbs.2018.3897.1030
Franti‘jchuk, V. V., Kovalenko, M. S., Gon-
char, L. M., Baczmanova, L. M., & Taran,
N. Yu. (2012). Vpliv nei’onnogo koloyidno-
go rozchinu nanochastok metali'v na ri'st
i* rozvitok ozimoyi psheniczi'.[ Influence
of colloidal non-ionic solution of metals
nanoparticles on growth and development
of winter wheat]. Scientific papers of Insti-
tute of Bioenergy Crops and Sugar Beet,
(14), 119-123. [in Ukrainian]

Gonchar, L. M. (2016). Action of colloidal
solution of copper and zinc on seed ger-
mination of oats. Bulletin of Poltava State
Agrarian Academy, (4), 45-48. https://doi.
org/10.31210/visnyk2016.04.08

Gonchar, L., & Tschubenko, A. (2013). Pro-
ductivity of winter wheat depending of
type of fertilizers and growth regulators.
Modern scientific research and their prac-
tical application, 21309, 185-192.

Hafeez, A., Razzag, A.,, Mahmood, T, &
Jhanzab, H. M. (2015). Potential of copper
nanoparticles to increase growth and yield
of wheat. Journal of Nanoscience with Ad-
vanced Technology, 1(1), 6-11. https://doi.
org/10.24218/jnat.2015.02

Honchar, L. M., & Shen, O. S. (2016). The im-
pact of the colloidal solution of zinc and cop-
per in the process of seed germination of oats.
Naukovij vi'snik Naczi‘onal’nogo uni'versitetu
bi*oresursi'v i* prirodokoristuvannya Ukrayini.
Seri'ya: Agronomi'ya, (235), 58-63

Lopat'ko, K. G., Aftandi‘lyancz, Ye. G., & Zaz-
imko, O. (2011). Zastosuvannya nanochast-
inok metali'v—ekologi‘chno bezpechna

12| ISSN 2706-7688

POCJIMHHWLTBO TA TPYHTO3HABCTBO

Vol. 11, Ne4, 2020



PocauHHUYMeB0 ma KOpMOBU,DO6HUL{m60

tekhnologi'ya viroshhuvannya psheniczi®  13. Pruntseva G. O. (2018). Nanotekhnologi'yi

ozimoyi [Application of nanoparticles of yak faktor pi‘dvishhennya ri‘'vnya vi-
metals in ecology safe cultivation technol- robnicztva si'l's’kogospodars'koyi  pro-
ogy of winter wheat]. Naukovij vi'snik Na- dukczi'yi u konteksti" zabezpechennya
czi'onal’'nogo uni'versitetu bi‘oresursi'v i’ prodovolchoyi bezpeki krayini. [Nanotech-
prirodokoristuvannya Ukrayini. 2011. Vip, nology as a factor in increasing the level of
158, 119-125. [in Ukrainian] agricultural production in the context of
11. Mazurenko, B., Kalenska, S., Honchar, L., ensuring food security of the country] Re-
Novytska, N. (2020). Grain yield response gional Economy, (3), 88-96.
of facultative and winter triticale for late 14. Singh, A., Singh, N. B., Hussain, I., Singh, H.,
autumn sowing in different weather condi- & Singh, S. C. (2015). Plant-nanoparticle in-
tions. Agronomy research, 18(1), 183-193 teraction: an approach to improve agricul-
https://doi.org/10.15159/AR.20.008 tural practices and plant productivity. Inter-
12. Polishchuk, S. D., Nazarova, A. A., Kutskir, M. national Journal of Pharmaceutical Science
V., Churiloy, D. G., Ivanycheva, Y. N., Kiryshin, Invention, 4(8), 25-40.
V. A., & Churiloy, G. I. (2015). Ecologic-biolog- 15. Worrall, E.A., Hamid, A., Mody, K.T., Mitter,
ical effects of cobalt, cuprum, copper oxide N., & Pappu H.R. (2018). Nanotechnology
nano-powders and humic acids on wheat for plant disease management. Agrono-
seeds. Modern Applied Science, 9(6), 354. my. 8(285):1-24 https://doi.org/10.3390/
https://doi.org/10.5539/mas.v9n6p354 agronomy8120285

C.M. KaneHcobKa, n.M. loH4ap, 6.0. Ma3sypeHKo (2020). ®OPMYBAHHA MPO-
AYKTUBHOCTI MNLEHULI O3UMOI 3A BUKOPUCTAHHA MNOJ1I®YHKLIO-
HAJIbHUX XE/IATHUX HAHOZ4OBPUB. PLANT AND SOIL SCIENCE, 11(4): 5-13.
https.//doi.org/10.31548/agr2020.04.005

AHomayisa. Y cmammi guceimseHo pe3yansmamu 00cnioxeHs wo0o 8nausy nepednocisHoi
06pO6KU HACIHHA M0AIhYHKUiIOHAABHUX XenamHux Hado0obpue Ha picm | po38UMOK POCAUH
nuweHuyi o3umoi.

LocnidreHHs nposodunu Ha AocaiOHOMY nosi 8idokpemaeHo20 nidpo3diny «AepoHOMIYHA 0o-
cnioHa cmaHyia» HayioHansHo2o yHisepcumemy bGiopecypcie i npupo0oKopuCmye8aHHA YKpaiHu.
Monbosi ma nabopamopHi 00cidu BUKOHYBAUCA 32i0HO 3 APO6OBAHUMU MeMmOOUKAMU.

MaxcumansHuli ypoxcali 3a 2018 — 2020 pp. 3epHa nuwieHuyi o3umoi 6ys10 ompumaHo 8 copmy
Camypaii 7,37 m/2a y eapiaHmi ®oH + N, (et 25,26 Nsoeacr 31.52 N30 acr 6s.69 MY nepednocigHa 06pob-
Ka HaciHHA Asamap-1+Moduc-koHueHmpam, y copmy bozemia — 7,16 m/za. lcmomHuii ennue Ha
ypoxcaliHicme nuweHuyi 03umoi criocmepieanu 3a nioxcusneHHs a30mHUMU 00bpusamu, Haliegek-
musHiwe sHocumu 3a cmaodiamu pocmy ma po3sumky BBCH 25-26, BBCH 31-32 ma BBCH 68-69.
BcmaroeneHo, nepednocisHa 06pobka HaciHHa Asamap-1+Moduc-KoHueHmpam crpuse ompumar-
HA Binbwoezo ypoxaro Ha 11-13 %, y komnnekci 3 nioxueneHHAm — Ha 15-20 %. O6pobka HaciHHA
Asamapom-1 3 gHeceHHAM 0obpus daroms 3moay 3binewumu spoxcaliHicme Ha 8-10 %, a 06pobKu
HaHodo6pusom Moduc-KoHueHmpam ypoxaliHicms 3pocna nuwe Ha 2-4 %.

Knrouosi cnosa: 06pobka HaciHHa, Aeamap-1, Moduc-koHueHmpam, Bozemis, Camypadl,
ypoxcaliHicme.
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