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Pre-sowing treatment of seeds with biological products is now one of the promising agricultural techniques in
the technology of growing crops. Most seeds are treated before or just before sowing. The use of biological products,
in the first place, increases the resistance of seedlings and plants against adverse environmental influences, diseases
and pests, activation of plant growth and development, which in turn should lead to increased yields and product
quality. Evaluation of the effect of the studied biological products on field germination showed that the biological
products Flavobacterin and Mizorin, as in laboratory studies, had a more stimulating effect on the germination of
sunflower seeds. As a result of pre-sowing treatment of sunflower seeds with these biological products, the field
similarity over the years of research (2019-2021) was 92.0 and 93.7 %, respectively, for biological products, with
87 % under control. Pre-sowing treatment of seeds with other studied biological products also contributed to the
increase of field germination against control: Albite — 89.2 %, Extrasol — 91.0 %. A slight effect on the effect on
sunflower yield was in the version with the biological product Flafobacterin on all three methods of application.
Thus, when using this biological product, the yield compared to the control increased by the methods of application
of 0.03—0.23 t/ha. In addition, for each biological product, you can find the most effective way to use it, as a result of
which it is possible to obtain the largest collection of oil per unit area. Thus, the biological product Albit worked
most effectively with double treatment (pre-sowing seed treatment + spraying on vegetative plants), in this case the
yield was 2.9 t/ha. The active substance of Albit is polybetahydroxybutyric acid from soil bacteria, the substance is
more resistant to environmental factors than the living microorganisms. Therefore, there is also the effect of
spraying vegetative plants, in contrast to biological products containing live microorganisms.

Keywords: sunflower, pre-sowing treatment, biological preparations, seed treatment methods, sowing
properties.

OCOBJIMBOCTI POCTY TA PO3BUTKY COHSIIHUKA 3AJIE2KHO BIJl BIOITPEITAPATIB

C. M. lllakaniu, C. O. IOpuenxo, A. B. bacan, B. B. Illeguenxo, A. O. 3apoza
[TonraBchKkwmii Mep>KaBHAM arpapHuil yHiBepcHuTeT, M. [lonTaBa, Ykpaina

Ilepeonociena o0bpobxka HACIHHA OIONOCIYHUMU NPENnapamamu € HUHI OOHUM I3 NEPCHEeKMUBHUX
A2POMEXHIYHUX NPULOMIE Yy MEXHONO0SH SUPOUIYBAHHS CLIbCLKO2OCNOOAPCHKUX KyIbmyp. B ocnosnomy
HAciHHA  0b6pobislomsb  3a30aneziob abo 0be3nocepedHbo neped nocigom. 3acmocyeants 0i0I02TYHUX
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npenapamis, 8 nepuiy uepay, 8NIUBAE HA NIOBUWEHHA CIITIKOCII NPOPOCMKIB | POCIUH NPOMU He2aAMUBHUX
BNIIUBIE 306HIUHBO2O CEPEOOBUIYA, VPAICEHHS X8OPOOAMU MA WKIOHUKAMU, AKMUBAYII0 NPoyecig pocmy
ma po3eUmMKY pPOCIUH, WO 6 pe3yIbmami Mac npuszsecmu 00 NiOGUUWEHHS BPOICAUHOCII MA AKOCMI
npooykyii. Oyinka enaugy 6ionpenapamis, wo BUBYAIOMbCA, HA NOJNLOBY CXOJCICMb NOKA3AAd, WO
bionpenapamu Dnasodaxmepin i Mizopin, ax i 6 Jaabopamopuux OO0CHIONCEHHAX, Malu Olibl
cmumynoyy il npu NPOPOCMAHHI HACIHHSA COHAWHUKA. Buacniook nepeonocienoi obpoOKu HAciHHA
COHAWHUKY OQHUMU Oionpenapamamu nojbo8d CXONXCICMb y CepeOHbOMY 3d poKu 0ocaiodxcers (2019—
2021 pp.) cknana 92,0 ma 93,7 % 6ionosiono 3a bionpenapamamu, npu 87 % na konmponi. Ilepednociena
00poOKa HACIHHA THUWUMU OOCTIONCYBAHUMU DIONPEnapamamu maxkoxic CHpusiia Ni08UWEHHIO NOIbOBOT
cxoorcocmi npomu Koumpoao: Anwoim — 89,2 %, Excmpacon — 91,0 %. Hesnaunuii eghekm wo0o enugy
Ha epodcaliHicms coHAwHuka 0ye y eapianmi 3 6ionpenapamom @nagobakmepun Ha 6Cix MpPvLOX
cnocobax 3acmocysanns. Tak, npu 3acmocy8anui 0aHo20 Oionpenapamy GpPOICAUHICMb NOPIGHAHO 3
KoHmpoaem 3pocmana 3a cnocobamu 3acmocysanus 0,03—0,23 m/ea. Kpim mozo, 0as KONCHO2O
Oionpenapamy MOXNCHA UAGUMU HAUOLIbW OI€8ULl CNOCIO 11020 3ACMOCYBAHHA, 8 pe3yabmami K020
MOJHCAUBO ompumamu Haubitvwul 360ip onii 3 oounuyi naowi. Tax, 6ionpenapam Anvbim HatiOinLW
ehexmusHo cnpayrosas npu 08opa3osii 0opodbyi (nepednociéna obpodxa HacinHua + 0ONPUCKYBAHHA NO
POCIUHAX, WO 6e2emylomb), HA OAHOMY 8apianmi eépodcaunicme cknara 2,9 m/ea. [[irouow pewosunow
Anvbima € nonibemaziopoKCUMAciAHA KUCIOMA 3 TPYHMOGUX Oaxkmepil, peuoguHa Oinbli CMilika 00
haxmopie 306HIWHLOCO cepedosuwya, Hide cami dcusi mikpoopeauizmu. Tomy mym cnocmepicaemuvcs
maxooic eghexm 8i0 OONPUCKYBAHHS POCIUH, WO 6e2emyiomb, Ha GIOMIHY 6I0 bionpenapamis, wjo Micmsamo
JHCUBT MIKPOOP2AHIZMU.

Knrouoei cnosa: consiwinuk, nepeonocisna obpooka, bionociuni npenapamu, cnocoou 0OpoodKu HACIHHS,
NOCI6HI 61ACMUEOCTI.

Introduction

The formation of the crop and its quality is considered as a process that occurs on the basis of the plant's
phenological phases and stages of growth and development. Phases of growth and development and stages of
organogenesis are characterized by different requirements for environmental conditions. High yields of
sunflower can be obtained with significant reserves of moisture in the soil, which are formed mainly due to
autumn-winter precipitation in the root layer of the soil [1].

In recent decades, a fairly common measure in both intensive and adaptive technologies for growing
crops is the use of microfertilizers and biologics, which increase the use of soil resources by plants, increase
yields [2]. However, the development of such technologies requires research as close as possible to the
conditions of production to determine the effectiveness of both individual drugs and their integrated use, to
establish the characteristics of the reaction of varieties to each of the drugs. In the conditions of the left-bank
Forest-Steppe of Ukraine such researches on sunflower culture were not carried out that testifies to their
urgency [3-5].

The formation of the sunflower crop is a process determined, on the one hand, by the characteristics of
plants, and on the other - a number of external factors, including those that are regulated to varying degrees
by man [6]. Among the biological features the most important are the ability of hybrids to create a coenosis
with a certain height and weight of plants, to form an area of leaves that would not limit the intensity of
photosynthesis, to be resistant to adverse growing conditions due to different vegetation periods and
individual interphase periods. nutrition and use them to form a crop of a certain quality [4, 7].

Sunflower is one of the most profitable field crops.

Obtaining low yields of this crop is largely due to the negative impact of diseases, pests and weeds. On
the other hand, the growth and development of sunflower plants is influenced not only by biotic factors [8].

The work of many scientists has shown the great influence of physiologically active substances of
synthetic or natural origin on metabolism in the plant, resulting in changes in the growth and development of
the whole organism or its organs and increases resistance to stressors [9—11].

Growth regulators do not replace fertilizers, but supplement them in the system of crop nutrition, increase
the utilization of nutrients from soil and fertilizers [12]. These drugs are usually used for seed treatment
before sowing and in the phase of 3-5 pairs of sunflower leaves [13]. At the same time, the yield can increase
by 0.22—0.31 t/ha, and the fat content by 0.3—-0.5 % [14].

It was also effective to spray plants with solutions of these drugs in the phase of 4 pairs of leaves (yield
increased by 0.42 t/ha, oil content — by 1.5-2.6 %) [15].
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Climatic conditions play an exceptional role in this process, as they largely determine the nature of the
relationship between all components of the agrocenosis. Therefore, an important problem is not only the
fight against diseases and pests, but also with the full range of other environmental stressors [16].

In the current ecological situation, the use of highly effective plant growth regulators, safe for humans
and the environment, is of great scientific and practical importance in the formation of high-yielding
sunflower agrocenoses, as in a relatively short time a significant number of domestic microbial drugs were
created. [17].

Proper use of biological products ensures high agronomic and economic results. In addition, they
significantly improve the environmental and sanitary environment. Their use allows more efficient use of
material and energy resources and to solve many issues caused by environmental pollution by agrochemicals
and pesticides [18].

The aim of the research was to determine the impact of different variants of biological products and
methods of their application on the growth, development and formation of elements of sunflower
productivity in different weather conditions of the growing season.

Determining the best options for the use and implementation of biological products in the cultivation of
sunflower will reduce the chemical load on soils and produce more environmentally friendly products,
increase plant productivity and provide the processing complex with high quality raw materials.

Materials and methods of research

The research was conducted during 2019-2021 in the fields of Olimp - Agro LTD LLC, which is located in
the village of Kruty Bereg, Lubny district, Poltava region, according to the generally accepted method. The soil
of the research area is sod-podzolic chernozem, slightly humus. The content of humus in the arable layer is 2.4—
2.8 %, mobile phosphorus (according to Chirikov) — 11.6 mg, potassium — 9.1 mg per 100 g of soil.

The absorbing complex is saturated with magnesium and to a lesser extent calcium, such elements as
metabolic sodium and potassium contain a small amount.

The reaction of the aqueous suspension within the first meter is slightly alkaline. The total field moisture
content of the soil, for a meter layer, is 204.6 mm, wilting moisture — 70.2 mm, the range of available
moisture — 134.4 mm.

The use of biological products should be accompanied by numerous studies of their impact on plant
growth and development, the formation of elements of crop yields. All this determined the choice of the
direction of our research.

The research was conducted according to the following scheme:

Factor A. Biologicals:

1. Control (without treatment with biological products).

2. Albite (poly-beta-hydroxybutyric acid) — 0.35 1/t.

3. Extrasol (Bacillus subtilis Ch-13) — 1 I/t.

4. Misorin (Arthrobacter mysorens) — 0.3 kg per hectare of seeds.

5. Flavobacterin (Flavobacterium sp. JT 30) — 0.3 kg per hectare of seeds.

Factor B. Methods of treatment with biological products:

1. Seed treatment before sowing.

2. Spraying crops in the budding phase.

3. Seed treatment before sowing + spraying crops in the budding phase.

In all years of research, the predecessor of the studied crop was spring wheat. The President cultivated the
sunflower variety in experiments. The repetition of field experiments was four times, the location of sites is
systematic. The analysis of plant samples was performed in the grain quality laboratory of the Department of
Plant Breeding of PSAU.

The following records, observations and laboratory analyzes were performed to evaluate the obtained
results:

1. Laboratory experiments were conducted to establish the effectiveness of biological products before the
field experiments with biological products on sunflower. Laboratory studies have identified indicators such
as germination energy, laboratory seed germination, root and sprout length, and seedling weight.

When taking into account the germination energy, only seeds that germinated normally and clearly rotted
were counted and removed, and when germination was taken into account, normally germinated, swollen, hard,
rotten and abnormally germinated seeds were counted separately. Measurements of linear indicators of
seedlings (length of sprout and root, mass of seedlings) were performed after 5 days of supply for germination.
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2. To assess the impact of biological products on plant development, phenological observations were
conducted, which consisted in the registration of phases of sunflower development. The individual phases
differ in appearance of plants.

The beginning of the phase was considered the period when it entered 10—15 % of plants, if it entered 70—
75 % of plants, the phase was considered complete. Phenophases were determined visually, simultaneously
throughout the experiment.

3. Biometric observations and records were performed on 25 fixed plants and in the same sequence of
rows as in phenological observations.

Research results and their discussion

Evaluation of the effect of the studied biological products on field germination showed that the biological
products Flavobacterin and Mizorin, as in laboratory studies, had a more stimulating effect on the
germination of sunflower seeds [19-21].

As a result of pre-sowing treatment of sunflower seeds with these biological products, the field similarity
over the years of research (2019-2021) was 92.0 and 93.7 %, respectively, for biological products, with 87 %
under control. Pre-sowing treatment of seeds with other studied biological products also contributed to the
increase of field germination against control: Albite — 89.2 %; Extrasol — 91.0 %.

Increased field germination with biological products is associated with the positive effects of Arthrobacter
mysorens, strain 7 and Flavobacterium sp. (strain JT 30) which are part of the drugs Misorin and Flavobacterin.

The positive effect of pre-sowing seed treatment does not end with an increase in field germination, it
lasts throughout the growing season, which can be seen in the analysis of the preservation of plants before
harvest.

Under the preservation of plants is the number of preserved plants before the harvest from the number of
seedlings.

According to the years of research, the preservation of sunflower plants before the time of harvest in the
control version was 89 % (42.6 thousand plants per hectare).

The results obtained on the preservation of sunflower plants on the options of experience, with the use in
the preparation of seeds and spraying of vegetative plants with Extrasol and Misorin indicates their positive
effect on this indicator in all study areas compared to control. Thus, seed treatment increased plant safety
with Misorin to 93.4 %, and double treatment with Extrasol to 92.9 %. There was a slight decrease in plant
safety with the use of biological products Albit and Flavobacterin, which is associated with the loss of plants
during the growing season.

In this case, for both biological products, the greatest loss of plants was during seed treatment before
sowing. Treatment of seeds and plants with biological products contributed to the increase of biometric
indicators. In our studies, the most significant indicators were for the use of biologicals Extrasol and Misorin.
In the case of double treatment with these biological products (treatment of seeds and vegetative plants), the
height of plants on average over the years of research was 169.0 and 166.4 cm, respectively, for biological
products, while in the control — 160.0 cm (Tabl. 1).

1. Field germination and preservation of sunflower plants before harvest (2019-2021)

Number of Number of
plants on the Field plants before .
. . Preservation
Factor A Factor B stairs, germination, harvest, of plants¥%
thousand % thousand pieces p ’
pcs/ha / ha
Control without processing 47,85 87,0 42.6 89,0
seed treatment before sowing 48,95 89,0 42.8 87,4
Albit spraying in the budding phase 47,96 87,2 43,7 91,1
seed t'reat'ment beforg sowing + 49,06 89.2 434 88.5
spraying in the budding phase
seed treatment before sowing 50,05 91,0 45,9 91,7
Extrasol spraying in the budding phase 48,07 87,4 42,4 88,2
seed t'reat.ment beforc? sowing + 50,05 91,0 46,5 92.9
spraying in the budding phase
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seed treatment before sowing 51,48 93,6 48,1 93,4
. spraying in the budding phase 47,96 87,2 438 91,3
Misorin d treatment before sowing +
seed treal . £ 51,53 93,7 46,6 90,4
spraying in the budding phase
seed treatment before sowing 50,43 91,0 43,14 86,2
Flavobacterin sprillytlngtm thf Eutfldmg ph.aseJr 47,85 87,0 42,1 88,0
seed freatment belore SoWing 50,71 92,0 443 87,3
spraying in the budding phase

According to the results of research, it was found that, depending on the use of biological products, the
linear growth of sunflower plants increases. Thus, in the control variant, the linear gain was 1.68 cm/day.
When using the biological product Extrasol — 1.85 cm/day, an increase over the control of 10.1 %. For other
biological products, there is also an increase in linear growth (Tabl. 2).

2. Influence of biological preparations on the height of sunflower plants

Height of plants in the phase of full Aver
Factor A Factor B flowering, cm 201 9:,26 03‘(’16 om
2019 2020 2021 ’

Control without processing 158,5 170,3 151,3 160,0

seed treatment before sowing 164,2 176,1 152,1 164,2
Albit spraying in the budding phase 161,9 176,2 153,9 164,0

seed t‘reat.ment befor.e sowing + 1640 176.2 156.5 165.6

spraying in the budding phase

seed treatment before sowing 165,1 178,6 158,9 167,6
Extrasol spraying in the budding phase 159,2 171,9 154,0 161,7

seed treatment befors: sowing + 167.6 180.2 159.2 169.0

spraying in the budding phase

seed treatment before sowing 164,0 178,3 1554 165,9
Misorin spraying in the budding phase 158,9 171,1 1533 161,1

seed treatment befors: sowing + 164.8 178.7 155.8 166.4

spraying in the budding phase

seed treatment before sowing 160,0 172,5 153,6 162,0
Flavobacterin spraying in the budding phase 159,0 171,0 152,8 160,9

seed treatment befors: sowing + 160,1 173.0 153.9 162.3

spraying in the budding phase

According to the results of our research, it was found that the treatment of sunflower seeds and plants
with biological preparations led to a significant activation of growth and reproductive processes, resulting in
a significant increase in yield compared to the control option [12].

On average, over the years of research (2019-2021), the largest yield of sunflower seeds was formed on
the variants with pre-sowing seed treatment and treatment of both seeds and vegetative plants with Extrasol
bioreparate. In these variants, the yield was 3.1 and 2.8 t/ha, respectively, by type of cultivation, the excess
over the control variant was 0.78 and 0.71 t/ha, or 38.0 and 35.0 % more. Also high yields were in the
version with the biological product Mizorin, in addition to spraying from the growing season. The excess
over control in seed treatment and double treatment with Misorin was 0.61 and 0.62 t/ha or 30 %.

At the same time, biologicals Extrasol, Mizorin, Flavobacterin did not show high results when sprayed
during the growing season of sunflower. Thus, for all drugs in this method of application, the yield was
higher than the control variant by only 0.03—0.08 t/ha, which is probably due to the content of drugs in its
basis of living microorganisms, which are released into the environment. actions of various environmental
factors, especially the action of sunlight.

Conclusions
The use of biological products Albit and Extrasol reduces the growing season of sunflower by 4-5 days
(control 125 days). Treatment of seeds with biological products Flavobacterin and Mizorin increases the field
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germination of sunflower seeds from 87 % in control to 92.0 and 93.7 %, respectively, for biological products.
When seed treatment with Extrasol, the field germination of seeds was 91 %; Albite—89.2 %. Preservation of
sunflower plants before harvest in the control version was 89 % (42.6 thousand plants per hectare). Seed
treatment increased plant safety with Misorin to 93.4 %, and double treatment with Extrasol to 92.9 %.

Prospects for further research. Given the high efficiency of biological products in sunflower research and
taking into account the trend of deteriorating weather conditions, primarily — reducing rainfall and increasing
temperatures, a promising area of research is to study the effectiveness of biological products in crops. It is
also promising to compare the effectiveness of different biological products that have different composition
and are represented by a wide range on the market. It is also advisable to conduct research on the
effectiveness of biological products in combination with other technological factors, in particular, with
mineral fertilizers, pesticides, sowing dates, features of varieties and hybrids, etc.

References

1. Shakalii, S. M., Bahan, A. V., & Barabolia O. V. (2019). Produktyvnist hibrydiv soniashnyka zalezhno
vid hustoty posivu ta shyryny mizhriad. Elektronnyi zhurnal "Naukovi dopovidi NUBIP Ukrainy", 5 (81).
doi: 10.31548/dopovidi2019.05.003 [In Ukrainian].

2. Shakalii, S. M. (2018). Vplyv bakterialnykh preparativ ta mikrodobryva na posivni yakosti nasinnia
soniashnyku. Visnyk Tsentru Naukovoho Zabezpechennia APV Kharkivskoi Oblasti, 24, 127-135. [In
Ukrainian].

3. Bazalii, V.V., Domaratskyi, Ye.O., & Kozlova, O.P. (2019). Vplyv stymuliatoriv rostu ta
biofunhitsydiv na arkhitektoniku riznykh morfobiotypiv soniashnyka. Naukovo-Vyrobnychyi Zhurnal
Tekhnika i Tekhnolohiia APK, 2 (111), 24-28. [In Ukrainian].

4. Dobrovolskyi, A.V. (2019). Efektyvnist suchasnykh ristrehuliuiuchykh preparativ za biolohizatsii
tekhnolohii vyroshchuvannia soniashnyku v Pivdennomu Stepu Ukrainy. Candidate’s thesis. Kherson [In
Ukrainian].

5. Anishyn, L. V. (2004). Vitchyzniani biolohichno aktyvni preparaty prosiatsia na polia Ukrainy.
Propozytsiia, 10, 48. [In Ukrainian].

6. Boiko, N. H., Voloshchuk, S. 1., & Kaplia, R. M. (2004). Biopreparaty yak faktor pidvyshchennia
produktyvnosti yarykh zernovykh kultur. Materialy naukovopraktychnoi konferentsii molodykh vchenykh
«Novitni tekhnolohii vyroshchuvannia silskohospodarskykh kultur u vyrobnytstvoy. Chabany (p. 52-53) [In
Ukrainian].

7. Yeremenko, O.A. (2018). Ahrobiolohichni osnovy formuvannia produktyvnosti oliinykh kultur
(Helianthus annuus L., Carthamus tinctorius L., Linum usitatissimum L.) v Pivdennomu Stepu Ukrainy.
Doctor’s thesis. Tavriiskyi derzhavnyi ahrotekhnolohichnyi universytet, Kyiv —Melitopol [In Ukrainian].

8. Harbar, L. A., & Horbatiuk, E. M. (2017). Osoblyvosti formuvannia produktyvnosti posiviv
soniashnyku. Visnyk Poltavskoi Derzhavnoi Ahrarnoi Akademii, 1-2, 24-26. doi: 10.31210/visnyk2017.1-
2.04 [In Ukrainian].

9. Hospodarenko, H. M. (2018). Systema zastosuvannia dobryv. Kyiv: TOV «SIK HRUP UKRAINA»
[In Ukrainian].

10. Yeremenko, O.A. (2017). Produktyvnist soniashnyku zalezhno vid mineralnoho zhyvlennia ta
peredposivnoi obrobky nasinnia za umov nedostatnoho zvolozhennia. Visnyk Poltavskoi Derzhavnoi
Ahrarnoi Akademii, 3, 25-30. doi: 10.31210/visnyk2017.03.04 [In Ukrainian].

11. Kovtun, T.V., Harbar, L. A., & Knap, N.V. (2018). Formuvannia produktyvnosti hibrydiv
soniashnyka za riznykh umov zhyvlennia. Naukovi Horyzonty, 7-8 (70), 125-130. [In Ukrainian].

12. Masliiov, S. V., Yarchuk, L. L., Stepanov, V. V., & Shkvar, S. V. (2019). Vplyv mineralnykh dobryv
na rist, rozvytok ta vrozhainist soniashnyku v umovakh Luhanskoi oblasti. Visnyk Kharkivskoho
Natsionalnoho Ahrarnoho Universytetu, 2, 56—64. doi: 10.35550/ISSN2413-7642.2019.02.06 [In Ukrainian].

13. Pinkovskyi, H. V., & Mashchenko, Yu. V. (2019). Vplyv elementiv zhyvlennia na rodiuchist hruntu
ta produktyvnist soniashnyku v Pravoberezhnomu Stepu Ukrainy. Tavriiskyi Naukovyi Visnyk, 107, 145—150.
doi: 10.32851/2226-0099.2019.107.19

14. Sakharchuk, O. V., & Harbar, L. A. (2018). Optymizatsiia umov zhyvlennia za vyroshchuvannia
soniashnyku. Myronivskyi Visnyk, 7, 146—155. doi: 10.31073mvis201807-14 [In Ukrainian].

15. Shakalii, S. M., & Zubchenko, B. V. (2019). Urozhainist soniashnyka zalezhno vid pidboru hibrydiv.
1l Vseukrainska naukovo-praktychna konferentsiia «Zbalansovanyi rozvytok ahroekostystem Ukrainy:
suchasnyi pohliad ta innovatsiiy. Poltava: PDAA [In Ukrainian].

16 Ne 3+ 2022 « BICHW/K lNonTaBcbkoi AepXaBHOI arpapHoi akagemii



CIIbCbKE NCNnoAAPCTBO. POCJIIMHHULUTBO

16. Tanchyk, S.P., Tsentylo, L. V., & Tsiuk, O. A. (2019). Vplyv udobrennia ta obrobitku hruntu na
vrozhainist kultur sivozminy. Visnyk Ahrarnoi Nauky, 8 (797), 11-16. doi: 10.31073/agrovisnyk201908-02
[In Ukrainian].

17. Totskyi, V. M., & Poliakov, O. I. (2007). Formuvannia vrozhainosti ta vykhid olii v zalezhnosti vid
ahropryiomiv vyroshchuvannia soniashnyku v umovakh livoberezhnoho Lisostepu Ukrainy. Naukovo-
Tekhnichnyi Biuleten Instytutu Oliinykh Kultur UAAN, 12, 245-249. [In Ukrainian].

18. Bailly, C., Benamar, A., Corbineau, F., & Coéme, D. (2000). Antioxidant systems in sunflower
(Helianthus annuus L.) seeds as affected by priming. Seed Science Research, 10 (1), 35-42.
doi: 10.1017/s0960258500000040

19. Puzik, V. K., Petrov, V. M., & Babaryka, Ya. V. (2014). Stan i perspektyvy vyroshchuvannya ta
formuvannya rynku sonyashnyku v Ukrayini. Visnyk Ahrarnoyi Nauky, 2, 46—50. [In Ukrainian].

20. Klymenko, I. I. (2015). Vplyv rehulyatoriv rostu roslyn i mikrodobryva na urozhaynist nasinnya liniy
ta hibrydiv sonyashnyku. Selektsiya i Nasinnytstvo, 107, 183—188. [In Ukrainian].

21. Hryhor'yeva, O., & Myroshnyk, 1. (2014). Mikrobni preparaty i kompleksni dobryva u tekhnolohiyi
vyroshchuvannya sonyashnyku. Propozytsiya, 4, 80—-81. [In Ukrainian].

22. Shevnikov, M. Ya., & Milenko, O. H. (2016). Vplyv ahroekolohichnykh faktoriv na vmist proteinu ta
olii v nasinni soi. Visnyk Tsentru Naukovoho Zabezpechennia APV Kharkivskoi Oblasti, (20), 84-90.
[In Ukrainian].

Crarrsa Hagiiima no penakuii: 03.06.2022 p.

Bioaiorpadgiunmii onuc 1J1s1 HUTYBaHHSA:
Hlaxaniti C. M., FOpuenxo C. O., baezan A. B., Ilesuenxo B. B., 3aposza A. O.Oco0nHuBOCTI pOCTy Ta
PO3BUTKY COHSIITHUKA 3aJI€KHO Bix OionpenapartiB. Bicuux 11/[AA. 2022. Ne 3. C. 11-17.

© Hlaxaniu Ceimnrana Muxonaisna, bazan Anna Bacuniena, FOpuenxo Ceimaana Onexcanopisna,
Llesuenko Bimaniv Bonooumuposuy, 3aposza Auopin Onexcanoposuy, 2022

Ne 3+ 2022 « BICHW/K lNonTaBcbkoi AepXaBHOI arpapHoi akagemii 17



