ISSN 2707-5826 DOI: 10.37128/2707-5826-2023-2

BIHHULbKUIA HALIIOHAJIbHUIA
ATPAPHUI YHIBEPCUTET

| ClabCbKe rocnogapcTBo
Ta JICIBHHITBO

|  Ne 2 (29), 2023 p. |



MIHICTEPCTBO OCBITHU I HAYKHM YKPAITHU
BIHHUIIbKUHN HAIIIOHAJIbHUU AT'PAPHUU YHIBEPCUTET

CiiibCbKe rocnoaapcTso
Ta JICIBHUIITBO

Ne 2 (29)

Binnus
2023



ZKypHas1 HayKOBO-BHPOOHHMY0I0 T
HABYAJbHOT0 CIIPSIMYBAHHSA
"CIJIbBCBKE TOCIIOAAPCTBO TA JIICIBHULITBO"
"AGRICULTURE AND FORESTRY"
3acHoBanuit y 1995 pori mix Ha3BOIO
"Bicunk BiHHHIBKOT0 1€P/KABHOTO
CiJILCHKOroCnoAapchKOro iHCTUTYTY"

V¥ 2010-2014 pokax BUXOIUB i1 Ha3BO "30ipHIK HAYKOBHX
npanb BiHHUIBLKOro HAIOHATBLHOT0 arpapHoOro yHiBepcurery".
32015 poxy "CinbcbKe rocnoaapcTBo Ta JiciBHUITBO'"
Csidoymeo npo depaicasiy peccmpayiio 3acobieé Macosoi ingopmayii
Ne 21363-11163 P sio 09.06.2015

T'onoenuit pedoakmop
KaHJIUJAT CUTbCHKOTOCTIONAPChKUX HayK, ipodecop Masyp B.A.

3acmynHuk 20J106H020 pedaKmopa
KaHJIUJAT CUTbCHKOTOCTIONAPChKUX HayK, noueHt Hdimyp .M.

Ynenu peoaxkuininoi Konezii:

JOKTOp Oil0J0TIYHUX HayK, podecop, akaneMik HAAH Vkpainu Meabauuayk M./,
JIOKTOP CLTBCHKOTOCIIOIAPCHKUX HayK, nmpodecop Baroenko C.A.

JIOKTOpP CUIbCHKOTOCIOIAPChKUX HayK, npodecop Tkauyk O.I1.

KaHJIMJIAT CUTbChKOTOCTIOAPChKUX HayK, noleHT Tenekano H.B.

KaHAUIaT reorpadiuHux HAyK, JOLEHT Mypnpaxk I'.B.

KaHJIUJIAT CUTbCHKOTOCTIONAPChKUX HayK, noleHT [lannupena I'.B.

KaHJIUJIAT CUTbCHKOTOCTIONAPChKUX HayK, noreHT [lanamapuyk LI.

KaHJUJAT CUTbChKOTOCTIONAPChKUX HayK, AoueHT Lumopa S1.T'.

JIOKTOP CLIBCHKOTOCTIONAPCHKUX HAYK, wieH-KopecnoHaeHT HAAH,

CT. HAyK. CIIIBPOOITHUK Yepueas B.1O.

JIOKTOP CUIbChKOTOCTIOIapChkuX Hayk, mpodecop Moaropeuskuii C. I1.

JIOKTOP CLIBCHKOTOCTIONAPCHKUX HayK, npodecop Kiaumenko M. O.

JOKTOP CLIIBCHKOTOCTIONAPCHKUX HAYK, CT. HAyK. ciBpoOiTHHK Mockaseus B. B.

Dr. hab, prof. Sobieralski Krzysztof
Dr. Inz Jasinska Agnieszka
Dr. hab, prof. Siwulski Marek
Doctor in Veterinary Medicine Federico Fracassi

Buoaseuyw: Binnuyvkuii HauionanvHuil azpapruil yHieepcumem
Bianosinaneauii cexperap — Maszyp O. B., kanauaar cutbCbKOrocroJapcbKuX HayK, JOLIEHT
PenaryBanHs, kopekiiis i mepekiana Ha iHo3eMHY MoBY — KpaBeus P.A., noktop
He/1aroriyHuX HaykK, JOIEHT.

Kowmm'torepna Bepctka — Masyp O.B.

ISSN 2707-5826 ©BHAY, 2023
DOI: 10.37128/2707-5826



ISSN 2707-5826 CUIbCBKE I'OCIIOAPCTBO
DOI: 10.37128/2707-5826-2023-2 TA JIICIBHULITBO

"CIJIBCBKE 'OCIHHOJAPCTBO TA JICIBHULITBO"
"AGRICULTURE AND FORESTRY™

Ne29

2023

Kypnan naykoeo-eupoonuuozo ma nasuanvnozo cnpamyeanns 05’2023 (29)

POCJIMHHHUITBO, CYYACHUH CTAH TA IIEPCIIEKTHBH PO3BUTKY
HUIIOPA 51.T'., TOMYYK O.M. BMICT OJIII Y HACIHHI PIITAKY O3MMOI'O

3AJIEXXHO BIJI 3BACTOCOBAHIMX MIKPOEJIEMEHTIB V IIO3AKOPEHEBI
IIJPKUBJIEHHA

PELEKH L., ZABARNY1 O. FORMATION OF BUSHINESS OF SPRING TRITICALE

VARIETIES DEPENDING ON THE PREDECESSOR AND FERTILIZER

BJAOBEHKO C.A., HOJITOPEIILKHIA C.II., HOJIIIYK M.L., BEPTEJEC I1.M.
YPOXAMWHICTD 1 BUXIJ BYJIbb HACIHHEBOI ®PAKIIII COPTIB KAPTOILII
3AJIEXXHO B CHUCTEMUM XKHBJIEHHA B YMOBAX  JIHCOCTEITY

I[TPABOBEPEXKHOI'O 32

I'ETMAH H.A. 'OPOX, K ®AKTOP HIABUIIEHHA ITPOAYKTUBHOCTI
AT'PODITOLIEHO3IB

CEJIEKLIA, HACIHHUITBO, HACIHHE3HABCTBO TA COPTO3HABCTBO
BPOB/II A.A., TOJIIYK B.B. OIITHFOBAHHS OCOBJIMBOCTEM
CTEBJIOBOI'O AITAPATY COPTIB TPOAHA I'PYIIA ®JIOPIBYH/IA B
YMOBAX ITPABOBEPEXXHOT'O JIICOCTEITY YKPAIHU

3AXUCT POCJIMH
OKRUSHKO S. PHYTOCENOTIC AND CHEMICAL METHODS AFFECTING
WEEDINESS OF WINTER WHEAT

OBOYIBHMITBO TA I'PUBHULITBO .
BAOBEHKO C.A., IBUAKHNMH II.A. 'OCIIOJJAPCBHKO-BIOJIOI'THHA
OLIIHKA COPTIB COJIOJIKOI'O TIEPIIO B YMOBAX BIIKPUTOI'O IPYHTY

JIICOBE TA CA/JOBO-ITAPKOBE I'OCIIOJAPCTBO
IIUTAHCBKA O.1. BETETATUBHE PO3MHOXEHHS TYI 3AXIJIHOI (THUJA
OCCIDENTALIS) TA OCOBJIMBOCTI PO3BUTKY YKOPIHEHMX POCJIMH

EKOJIOI'TA TA OXOPOHA HABKOJIUIIIHHOI'O CEPEJ[OBUIIA

TKAYYK O.I1., TAHKOBA C.O. BIOIHJIMKALIIMHUI [TPOSIB Y
HACAJDKEHHSX TTOJIEBAXUCHUX JIICOCMYT BHACJIIJIOK
3ABPYIHEHHS JJOBKIJUISI 3BAXOJJAMU IHTEHCU®IKALIIT 3EMJIEPOECTBA



ISSN 2707-5826 CUIBCBKE I'OCIIOAPCTBO
DOI: 10.37128/2707-5826-2023-2 T4 JIICIBHUL[TBO

TITAPEHKO O.M. ITPUPO/IHI KOPMOBI YT'I149 CXIIHOT'O ITOAJTIIA
VKPAIHU: CITPSIMOBAHICTb JJMUHAMIUHUX ITPOLIECIB TA
OIITUMIBAILIA B CYHACHUX EKOJIOTTYHNUX YMOBAX

rymoJr.B., MA3YP O.B. BMICT HITPATIB Y HACIHHI COHAITHUKY
TA ITPOAYKTAX NOTI'O IIEPEPOBKU ITPU BUPOLTYBAHHI HA CIPUX
JIICOBUX TPYHTAX

HOJIIIYK M.L, IKOBEIIb A.O., BOMKO 0.1O. BIIJINB 3AXHCHO-
CTUMVYJIIOIOUYNX PEHOBUH HA IMTPOAYKTUBHICTH COPTIB KAPTOIII
B YMOBAX JIICOCTEITY ITPABOBEPEXXKHOI'O

JIAYP I.M., BOT'OMAS3 C.O. CY‘IACHI/[I\/'I CTAH I IIEPCIIEKTHUBUA
BUPOILIYBAHHA KYKVYPVY/I31 B YKPAIHI

MAJTAMAPYYK B.JI.,, TACAYHUH O.I1. BIUIMB IUIOILI JIMCTKOBOI
HJIACTUHKN HA YKOPIHIOBAHICTbD 3EJIEHNX JKUBIIB KAJIMHU
3BUYAMHOI

MA3YP O.B., MA3YP O.B. AJJAIITUBHA IJIHHICTb COPTIB COI 3A
BUPOLIYBAHHA V PI3BHOMY EKOI'PAIIEHTI

JIVMKA MOJIOJOIO BYEHOI'O

I'VCAK O.B. BIUUIUB PIBHA 3BOJIOKEHHA IPYHTIB HA
TPAHCJIOKAILIIO ZN I CU ¥V 3EPHO O3MMHUX 3EPHOBUX KVJIBTYP
B YMOBAX JIICOCTEITY ITPABOBEPEXHOI'O

MAAYBHA A.M. IHTEHCUBHICTb HAKOITMYEHHA BAXKMX METAJIIB
PEJIICKOIO TA CAJTATOM BUPOIIEHNX HA 3AKPUTUX TPYHTAX B
YMOBAX JIICOCTEITY ITPABOBEPEXHOI'O

KOPOBKO A.A. BIUIUB IHOKYJIALII HACIHHS TA HNIJPKUBJIEHHSI
HA ITPOLIECU POCTY U PO3BUTKY POCJIMH COI

OPI'AHIYHE 3EMJIEPO5CTBO

Ne29
2023

JITYP .M. EKOHOMIYHA OLIHKA MOJIEJIE TEXHOJIOT'Ti BUPOIITYBAHHSI

COI 3A BIOJIOTI30BAHOI CUCTEMU KUBJIEHHS

’ypHan BHECEHO B OHOBJICHHH TepeITiK HayKoBUX (haxoBUX BUIaHb Y Kpainu Kareropis b

3 CUTBCBKOTOCTIONIAPCHKUX HAYK I Ha3BOKO «CLIbCHKE TOCTIONAPCTBO Ta JTiCIBHUIITBO
(migcraBa: Haka3 MinicrepctBa ocBith i Hayku Ykpainu 17.03.2020 Ne409).
Anpeca pegakuii: 21008, Binauuns, Bys. Conssuna, 3, Tea. 46-00-03
BinHuubkuii HANIOHAJBLHUI arpapHuii yHiBepcuTeT

Enextponna agpeca: selection@vsau.vin.ua aapeca caiiry: (http://forestry.vsau.org/).

Homep cxsaneno i pekomenoosano 00 opyxy piwiennuam: Peoaxuiiinoi xonezii scypnany, npomokon
Ne 14 6i0 17.04.23 poky; Buenoi paou Binnuybko2o HauionaibHozo azpapruozo yHieepcumemy,

npomokon Ne 10 i0 23.05.2023 poky.


mailto:selection@vsau.vin.ua

ISSN 2707-5826 CI/IbCHKE I'OCIIOJAPCTBO 3axucm Ne29

TA JIICIBHUI[TBO POCIUH 2023
UDC 632.931/.934:633.11"'324™
DOI: 10.37128/2707-5826-2023-2-6 S. OKRUSHKO, candidate of
PHYTOCENOTIC AND CHEMICAL | agricultural sciences, associate
METHODS AFFECTING professor
WEEDINESS OF WINTER WHEAT | Vinnytsia National Agrarian
University

The article summarizes the research results on crops and weeds interaction, and the herbicide
effect on weediness and their harmfulness in agrophytocenoses of winter wheat. A group of
dicotyledonous weed species (89%) prevailed in the crops. Eliminating the competitive strain
between plants by using the herbicide Ellay Super has had a positive impact on winter wheat
vegetation. All experimental varieties responded by increasing both the total number of stems and
the number of productive stems. A greater number of stems were formed in the areas where the
herbicide was applied in autumn than when it was applied in spring for 2 experimental years. The
share of productive stems from the total number ranged from 88.6% to 90.4%. There is a sharp
decrease weediness level after the third stage of the crop’s cultivation (stem emergence) because
the above-ground winter wheat shades and suppresses segetal vegetation. All experimental wheat
varieties demonstrated a highly competitive ability to weeds, i.e., the index was above 80%. The
mass of segetal vegetation was insignificant, i.e., 19-24 g/m®. However, their mass was 105-148
g/m? on areas without crops. The lowest weed pressure index was in the Shestopalivka variety
(80.4%), and the highest one was observed in the Legenda Bilotserkivska variety (83.8%) for two
experimental years.

Autumn application of Ellay Super herbicide provided better starting conditions for growth
and development for all experimental varieties of winter wheat than spring application. It also
allowed cultivated plants to realize their genetic potential and form a high yield level. The
increase in grain yield was from 0.7 t/ha in the Karmeliuk variety to 0.73 t/ha in the Legenda
Bilotserkivska variety. The highest yields (5.92 t/ha and 5.67 t/ha) were obtained on the plots of
winter wheat of the Legenda Bilotserkivska variety.

Keywords: weeds, winter wheat, competition, suppression of growth processes, herbicide.

Table 3. Fig. 1. Lit. 19.

Introduction. Our state traditionally has been called the breadbasket of Europe
for ages. Nowadays, growing high and stable crops of winter wheat is an important
task of the agricultural sector of Ukraine. In the conditions of martial law and the
energy crisis it is still necessary to solve the problem of supplying quality food to
Ukrainians and residents of other countries.

The presence of segetal vegetation in winter wheat agrophytocenoses worsens
the crops cultivation leading to their productivity decrease. Thus, it is necessary to
implement scientific research regarding varietal agrotechnics of winter wheat and the
specifics the use of herbicides in its crops in order to increase the productivity
sustainability and competitiveness of crop phytocenoses and increase the profitability
indicators. The structure of crop rotation, the predecessor effect, the presence of weed
seeds in the soil play a vital role in regulating the weediness. Competitive interaction
between plants begins at the seed germination phase, and we can record their results
quantitatively and qualitatively later. It is well-known that weeds and crops need the
same elements and life factors. Weeds reduce crop yield and worsens its quality.
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Therefore, during the growing season of winter wheat, farmers should support
beneficial organisms of the coenosis and create unfavorable conditions for the
existence of harmful organisms by their actions. A significant amount of scientific
information has been accumulated regarding the suppression of crops by weeds.
However, crops can also suppress segetal vegetation. The competitive properties of
winter wheat are high. However, in the conditions of different agrotypes of weeding
its modern varieties can show their competitive pressure in different ways. In
addition, the response of winter wheat varieties to the application of herbicides also
differs significantly. Therefore, it is important to study the relationship between
wheat plants and weeds, and the results of the removal of competitiveness in the
coenosis due to the use of herbicides. The problem of effective and stable cultivation
of high-quality winter wheat grain remains relevant at present.

Analysis of recent research and publications. Wheat is the leader of global
and domestic grain production. In the last decade, Ukraine entered the top ten major
grain-producing countries and became one of the world’s leading exporters of wheat.

In general, the increase in winter wheat acreage took place in 14 regions at the
level of 1 thousand hectares in Lubhansk region to 64.1 thousand hectares in
Kirovohrad region for the period from 2019 to 2021. The 2021 winter wheat acreage
average of 285.42 thousand hectares was exceeded in 9 regions, including
Dnipropetrovsk, Kherson, Mykolaiv, Donetsk, Vinnytsia, and Kirovohrad. In 2019,
the top three regions in terms of winter wheat yield in Ukraine included
Khmelnytskyi, Vinnytsia, and Cherkasy regions, where the indicators were 5.79 t/ha;
5.55 t/ha and 5.45 t/ha, respectively. In 2021, the situation has changed; Cherkasy
region has been replaced by Ternopil region with a yield of 5.90 t/ha. The average
yield of winter wheat varied from 4.15 to 4.83 t/ha in 2019-2020. The indicator
increased by 14% [1]. Modern varieties of winter wheat in Ukraine have the potential
to form grain yield at the level of 10-15 t/ha. However, they but realize their genetic
potential by only 45-50%. This is due to the violation of crop rotation, including
oversaturation of arable land with grain crops, which leads to the accumulation of
infection and the spread of harmful organisms [3].

The formation of a sustainable agroecosystem requires solving a number of
problems by biotic and phytocenotic methods. Crops form a larger volume on fertile
soils. As a result, they better suppress weeds in their crops.

Organic products have got increased consumers demand in recent years. Grain
crops are the most suitable for growing in organic farming. Their technologies have
been tested for the Polissia, Forest-Steppe and Steppe zones; modern varieties are
characterized by high resistance to harmful organisms; the cost of basic resources
Increases; their sales are well-established. Reducing the pesticide load on the fields is
the main task of farmers who care about the ecological safety of products and soil.

In Ukraine 48% of agricultural land with organic farming is occupied by grain
crops [15].

In the system of adaptive crop production, special attention should be paid to
varietal policy, which contributes to the targeted construction of agrocenoses and
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agroecosystems. The significance of the reaction of various varieties of winter wheat
to biotic and abiotic factors of the environment, the nature of manifestation and the
relationship of quantitative traits are the basis for the targeted use of these varieties in
the program of adaptive crop production [13].

The interspecific interaction between plants can be recorded at the stage of
germination of their seeds.

According to Shao Q. Q. et al. (2019), extracts of Descurainia sophia, Galium
tricorne, Vicia sativa demonstrated allelopathic inhibition of wheat seed germination.
The allelopathic indicators of germination of wheat seeds ranged from -0.12 to -0.19,
seedling height and root length from -0.70 to -0.87 and from -0.70 to -0.91,
respectively.

Allelopathic potential is a measure of allelopathic effect in a weed test system. It
shows the level of competitiveness in relation to a specific type of weed without
taking into account the vegetation growth rate, its life activity and other factors.
However, it divides the species according to the threshold value important at the
beginning of the competition, which significantly determines the further success of
the formation of the agrocenosis of any cultivated plant [19].

Phytocenotic control measures are based on the use of the competitive ability of
winter wheat and the biological incompatibility of crops and weeds. This is reflected
in the growth suppression and development of weeds. In the conditions of intensive
agriculture, crops have high productivity, and the ability to successfully suppress
weeds and significantly weaken their harmful activity. The ability of wheat to form
side shoots allows it to use better all factors for vital activity during the growing
season in order to form the maximum yield. Thus, the crop rapid initial growth serves
as a guarantee of its highly competitive pressure on weeds during the subsequent
growing season [10, 11, 14].

There are many scientific theories explaining the decrease in the
competitiveness of agrocenoses by the lack of soil moisture or the deterioration of
their nutrition conditions. However, there are a few research on photosynthetic
radiation of crops. The maximum phytocoenotic suppression of weeds by sowing
winter wheat (Ukrainka Poltava variety) is achieved at the sowing rate of 4.5 million
similar grains per 1 ha (intensive crop cultivation technology is observed), when a
reduction in photosynthetically active radiation in crops is up to 0.19-0.24 cal/cm?.
As a result, Ambrosia artemisifolia and other weeds do not go through the light stage
of development. Thus, they do not bloom and do not form viable seeds. Biological
control of A. artemisifolia and other weeds allows to reduce the herbicides
application in crop rotation and to improve the phytosanitary condition of crops [12].

If phytocenotic measures to protect winter wheat cannot control the level of its
weeding below the threshold of economic damage, then chemical measures have to
be used. Herbological protection of wheat in the critical period allows to establish a
high level of its potential productivity [10, 11]. Therefore, it is necessary to take care
of the high-quality phytosanitary condition of its crops before sowing winter wheat.
First of all, it is necessary to decide on the varieties that would be most adapted to the
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agro-ecological conditions of the farm. Due to climate change and global warming,
the genetically determined good resistance of varieties to drought is very valuable. In
stressful arid conditions, genotypes with increased drought resistance are able to
vegetate and form an economically valuable crop, experiencing less negative impact
than those with low drought resistance [16].

According to the research data of Yu. O. Klipakova (2019), the hydrothermal
conditions effect on Antonivka variety yield is 60.1%, and Shestopalivka variety
yield is 33.1%. It indicates its greater stability and plasticity in conditions of unstable
moisture. Winter wheat varieties selected for growing should have highly competitive
ability to weeds and high stress resistance to herbicides. The largest amount of
growth inhibitors accumulates in the phase of full grain maturity of winter wheat [5].

According to scholars of the Department of Soil Cultivation and Control of
Segetal Vegetation of the NSC Institute of Agriculture of the National Academy of
Sciences, the sulfonylurea derivatives are highly effective when applied in autumn. It
has some advantages, i.e., the effectiveness is higher or at the level of spring
application, less dependence on weather conditions, the moisture reserves of the
autumn-winter period increase the effectiveness of preparations with soil action and
accelerate their detoxification, the time of application increases to 30-40 days
(autumn + spring) instead of 10-12 (in spring), the level of ecological danger
decreases (lower intensity of evaporation at a temperature of + 5-10°C, the risk of
damage to neighboring crops and aftereffects in crop rotation decreases due to the
increase in the time from the moment of application of the drug to the time of sowing
the next crop) [6, 8, 9, 16].

Crop losses from the harmful effect of segetal vegetation, which appears in the
spring in the budding phase (BBCH 11-13), are 2-4 times lower compared to the
losses caused by weeds of the autumn vegetation [16].

The weed control can be successful if it is scientifically based taking into
account information about the species composition and quantitative indicators of
weediness of crops for different soil and climatic conditions, which cause zonal
differences in weed vegetation [7].

The purpose of our study was to research the interaction of winter wheat and
weeds, and different periods of Ellay Super herbicide application effect on
Shestopalivka, Karmeliuk, and Legenda Bilotserkivska varieties.

Conditions and methods of conducting research. During the 2 years of
research, hydrothermal conditions were favorable for growing winter wheat. They
were approaching long-term averages. The amount of precipitation in the years of
research varied within 555-565 mm, of which the main part fell during the growing
season. The soil is dark gray forest with 2.8% humus content. The predecessor of
winter wheat is peas. All agrotechnical measures in the experiment were generally
accepted for the Right Bank Forest Steppe zone of Ukraine. 4.8 million pieces/ha of
similar seeds were sown to a depth of 3-4 cm on September 23 (in 2021) and
September 24 (in 2022). Amphos, ammonium nitrate and potassium chloride were
used as mineral fertilizers: N8OP60K80. Fertilization of wheat crops was carried out

66



ISSN 2707-5826 CIJIbCHKE I'OCIIO/JAPCTBO 3axucm Ne29
TA JIICIBHUL]TBO pocium 2023

twice: on frozen soil (in a dose of N30) and at the phase of stem emergence (in a dose
of N30). Winter wheat was protected from pathogens and pests by applying
insecticidal and fungicidal drugs in spring. In our experiments, phenological
observations of the stages of development of winter wheat were carried out according
to the BBCH-scale, biometric measurements and determination of the growth of raw
and air-dry mass of plants, yield and structure according to the methods of V. O.
Yeshchenko [2]. Total and productive number of wheat stalks, determining the state
of overwintering and survival of winter wheat and weeds during the growing season
was carried out by counting on fixed micro-plots size 50 x 50 cm. The grain harvest
was calculated by the method of continuous threshing of each experimental plot with
subsequent conversion to 14% moisture and 100% purity.

Field studies on competitive pressure of crops and weeds were conducted on
fixed microplots of 1 m?: crop without weeds, cenosis of crop with weeds, weeds
without crop. According to the Lazauskas method, plant samples were selected,
weighed, and the decrease in the mass of the crop under the influence of weeds and,
conversely, the decrease in the mass of weeds under the influence of the crop were
determined [4].

The effectiveness of Ellay Super herbicide (15 g/ha + surfactant Trend 90 0.25-
0.3 I/ha) was studied on 20 m? plots with a working fluid consumption rate of 250
I/ha. It was planned to apply Ellay Super herbicide in autumn and spring in the
tillering phase of the crop in order to evaluate the reaction of winter wheat varieties
Shestopalivka, Karmeliuk and Legenda Bilotserkivska. Calculations of stem density
of winter wheat and weeds (quantitative and weight) were carried out 20 days after
herbicide treatment and before crop harvesting. The weed effect on crops and the
crop effect on weeds were determined by the competitiveness index, which was
calculated according to the formula: IC = (YPS — YWP) / YPS *100, where IC is the
index of competitiveness, %; YPS — yield of pure sowing, g/m2; YWP - yield of
weedy crops, g/m2 [4].

Characteristics of winter wheat varieties. Shestapalivka. Early ripe variety.
Plant height is 86-90 cm. Erythrospermum variety. The stem of plants has an average
thickness. The shape of the bush is dense. The ear is large (10-12 cm), dense,
fusiform, white, unbreakable. Awns are shorter than spikes. High resistance to
diseases, lodging and shedding. The weight of 1,000 grains is 45-50 g.

Karmeliuk. The variety is erythrospermum. The bush is upright. The ear is
spiny. The variety is maximally adapted to environmental changes. Increased ability
to root. high resistance to disease and shedding. The mass of 1000 grains is 39.0 g.

Legenda Bilotserkivska. A variety of lutescens. The ear is thornless, white. The
plant has a strong wax coating. The variety is mid-late. Its winter hardiness and
drought resistance are above average. Medium-sized, has increased lodging
resistance. Grain size is red large, weight of 1,000 grains is up to 45-50 g, plant
height from 102 cm to 115 cm.

Characteristics of Ellay Super herbicide. The drug includes such active
substances as tribenuron-methyl (500 g/kg) , and metsulfuron-methyl (200 g/kg). It
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can be used to spray winter crops from +5°C average daily temperatures. It allows
you to significantly expand the application term depending on the time of weed
germination. The rate of herbicide application is 15 g/ha + surfactant Trend 90 0.25-
0.3 I/ha. Due to the presence of metsulfuron-methyl, the effect of the herbicide is also
soil-based, which prevents the appearance of new weeds. The drug is characterized
by high selectivity. We used such research methods as field, statistical and analytical
during the experiment.

Research materials. Winter wheat is highly competitive to weeds. As a rule, its
protection from unwanted segetal vegetation is carried out in the spring, starting from
the bushing phase until the tube emergence. However, its herbocritical period begins
with the emergence of seedlings. Therefore, it is necessary to take care of the crops in
the autumn. The ability of winter wheat to suppress weeds is caused by its biological
characteristics and growing conditions. Selection of varieties can significantly reduce
the weediness of its crops.

The species composition and intensity of winter wheat weeding depends on the
number of weed seeds in the soil and the conditions in the phytocenosis. Almost all
agricultural lands of Ukraine are characterized by medium and high levels of
potential weediness of the arable soil layer. If it is almost impossible for farmers to
influence the process of germination of weed seeds, it is quite possible to create
unfavorable conditions for the growth of segetal vegetation among crops. Neotenic
forms of weeds can be present in crops but the damage from them is absolutely
imperceptible. It is necessary to expand knowledge about the interaction of plants in
agrophytocenoses of winter wheat in order to purposefully and rationally regulate it
during the growing season.

The analysis of weed species in the winter wheat crops on the experimental field
revealed a preference for the overwintering group. The weeds with development
biology closest to the crops is usually the most widespread. The following weeds
were most often found: cornflower (Centaurea cyanus L.), field pansy (Viola arvensis
Murr.), Canadian horseweed (Erigeron canadensis L.), scentless mayweed
(Matricaria perforata Merat), shepherd’s purse (Capsella bursa pastoris), common
poppy (Papaver rhoeas L.), common stork’s-bill (Erodium cicutarium). There also
were lamb’s quarters (Chenopodium album L.), catchweed (Galium aparine L.), and
chickweed (Stellaria media L.). Sometimes there were perennial weeds, i.e.,
plumeless thistles (Cirsium arvense L.) and field bindweed (Convolvulus arvensis L.).
Common windgrass (Apera spica venti L.) and couch grass (Elytrigia repens L.) were
also present.

The group of dicotyledonous weed species was the most abundant in winter
wheat crops (89%), monocotyledonous species represented only 11% of the total
number. In the phase of autumn tillering of wheat, the maximum projective cover was
formed by the common stork’s-bill (5.1%), lamb’s quarters (4.2%), and chickweed
(3.4%).

Pre-sowing tillage is creating favorable conditions for wheat seed germination,
and destroying adult vegetative weeds (usually perennial) and young seedlings.
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Crops have a significant effect on the weed seedlings in the agrophytocenosis.
First of all, the effect of the intensity of the light flux, that is, the energy of the PAR,
reaching the surface of the soil, is significant. If it does not exceed 1-2% the
photophilous weed species cannot fully grow and develop in crops. That is, the
selection of optimal sowing density allows crops to control their phytosanitary status.
But in the initial phases of crop development, when wheat has not yet begun to
sprout, care should be taken to protect it from weeds.

Phytocenotic measures to control segetal vegetation are formed in the process of
crop cultivation technology. Therefore, three different variants of their cultivation
were selected for the experimental varieties: without chemical protection against
weeds (control) and spraying with Ellay super herbicide in different phases of winter
wheat development, i.e., BBCH 10-13 and BBCH 21-23. The research results of
Shestopalivka, Karmeliuk and Legenda Bilotserkivska variety’s reaction to the
possibility of implementing phytocenotic measures to control weed vegetation are
presented in (Table 1).

Table 1
The influence of the timing of application of Ellay Super herbicide on the
bushiness of winter wheat varieties, units/m? (average for 2021-2022)

Options Varieties Total number of stems Numbersti;[:]rsoductlve
Shestapalivka 57348 512+4
No herbicide Karmeliuk 57947 520+5
(control) Legenda
Bilotserkivska 590+8 532£5
Aut licati Shestapalivka 58416 52845
utumn apprication Karmeliuk 589+7 536+5
of Ellay Super Legenda
herbicid
erbicide Bilotserkivska. 60017 544+6
Shestapalivka 580+7 52145
Spring application of Karmeliuk 58318 52415
Ellay Super herbicide ' Legen'da 59549 59746
Bilotserkivska.

Source: obtained from own study results

The difference in the total number of stems between Shestopalivka and
Karmeliuk varieties on the herbicide-free area was 6 pcs. /m% the number of
productive stems difference was 8 pcs. /m’. The mid-late variety Legenda
Bilotserkivska formed respectively 590 and 532 pcs. /m”. The applying herbicide had
a positive effect on the bushiness of winter wheat. The total number of stems and the
number of productive stems has increased. A greater number of stems has been
formed in the areas where Ellay Super herbicide was applied in autumn than in spring
for 2 years of experiment. The share of productive stems ranged from 88.6% to
90.4%.

Plants of winter wheat treated by the herbicide bushed better, and had a higher
height by 2 cm (in Shestopalivka and Karmeliuk varieties) and by 3.5 cm (in Legenda
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Bilotserkivska variety) at the time of harvesting. Thus, crops had the opportunity to
better suppress those weeds that were resistant to Ellay Super herbicide or that
germinated in the spring period.

In autumn the secondary root system begins to form in winter crops and the
bushing phase begins. Segetal vegetation takes root well in the autumn period, and in
spring, they can consume a significant part of the nitrogen applied in the early spring
top dressing. As a rule, slightly higher rates of herbicides should be used to control
weeds in the spring. In addition, overwintering weed species restore their vegetation
in the spring a little earlier than crops. When the weather conditions finally allow
spraying with herbicides, the weeds have been growing for a long time and are quite
competitive with winter cereals.

The analysis of the dynamics of weed seedlings among winter wheat plants
showed that a few weeds begin its vegetation during the period of budding. That is,
during this period, winter wheat plants form the maximum area of leaves and,
accordingly, the highest optical density of crops. According to the research data, there
IS a sharp decrease in the number of weeds after the third stage of the crop
development. At this time, the above-ground mass of winter wheat best shades and
suppresses segetal vegetation. Then, the weeds in the lower tier usually die. The
varieties remained in the wheat coenosis are tall or have long, winding stems.

The most critical winter wheat period is the phase of stem emergence (BBCH
30-39) when there is rapid growth of the shoot, and ear laying and development. This
period is characterized by that lack of moisture and nitrogen due to competition with
weeds, diseases or pests. As a result, it can lead to a sharp decrease (Fig 1).

Thus, the formation of optimal density of crops, productive stem is one of the
main elements to ensure high yield of winter wheat.

60 6 Wheat yield, t/ha
in 2021
50 5
40 4 wmm \Wheat yield, t/ha
in 2022
30 3
20 2 —e—
the number of
weed specimens
10 1 in 2021,
units/sg.m.
0 Q =—eo—the number of
weed specimens
stage 1 stage 2 stage 3 stage 4 stage 5 stage 6 stage 7 stage 8 stage 9 in202£
units/sg.m.

Fig. 1. Dynamics of weeds number in Legenda Bilotserkivska winter wheat

variety
Source: obtained from own study results
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The plant samples were taken before harvesting in order to evaluate the
competitiveness of winter wheat varieties without the use of herbicides. The
experiment included three variants within each variety in three repetitions: crop
without weeds, crop with weeds and weeds without crop. Subsequently, their air-dry
mass was determined and the competitive pressure of the culture on weeds was
calculated. The results are presented in (Table 2).

Table 2
Competitiveness of winter wheat varieties (average for 2021-2022)
Mass of the crop Mass of Mass of | Mass of weeds Competitiveness
Varieties grown without weedy weeds, |hat grown without P
2 2 2 2 index, %
weeds, g/m crop, g/m g/m crop, g/m

Shestapalivka 1248425 1195+24 22+4 112+12 80,4

Karmeliuk 1235+24 1175+21 19+3 105£10 81,9

_Legenda 1273+26 1190422 24+4 148+13 83,8

Bilotserkivska

Source: obtained from own study results

All experimental varieties demonstrated a highly competitive ability to weeds,
the index was above 80%. The mass of segetal vegetation was insignificant, it was
19-24 g/m® Their mass was in the range of 105-148 g/m? Whereas on the areas
without crops. The lowest weed pressure index was in the Shestopalivka variety
(80.4%), and the highest one was in the Legenda Bilotserkivska variety (83.8%). The
indicators of coenotic pressure on weeds by winter wheat were higher in 2021 than in
2022.

However, crops are pressured by weeds. The mass of the crop on weedy areas
decreased by 53 g/m® (in the Shestopalivka variety), by 60 g/m* (in the Karmeliuk
variety), and by 83 g/m® (in the Legenda Bilotserkivska variety). Accordingly, the
indices of competitiveness of segetal vegetation in crops of these varieties were 4.2,
4.9 and 6.5. The weather conditions of each research year also had their influence on
the species composition of weeds, their mass and the yield of winter wheat. In 2021
humidity stimulated a greater number of chickweed and lamb’s quarters in wheat
crops. In the dry year of 2022, the number of field bindweed increased. The mass of
weeds was formed by 10-14% more in 2021 than in 2022. Studies of the competitive
ability of weeds of various species in winter wheat allow us to control their
harmfulness to crops. The shading of the species located in the lower tier led to their
significant suppression. However, the tall weed species (plumeless thistles, scentless
mayweed, lamb’s quarters) caused damage to crops.

It is necessary to have detailed information about specific species: their
biological features, biochemical processes, distribution in nature, ability to adapt,
features of relationships with other types of plants for quality control of segetal
vegetation. Thus, it is possible to successfully develop and implement effective
systems for the control of weeds in crops. It should be taken into account that segetal
plants do not form single-species synucia. In natural phytocenoses, multispecies
synusia consist of species that vegetate together. These species have similar
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requirements for environmental conditions for their vegetation and show a certain
mutual allelopathic tolerance to neighboring plants. This interaction of plants of
different species was formed over a very long time. This feature should be taken into
account when protecting crops from weeds. When applying herbicides, it is important
to take into account such indicators as average daily air temperature, development
phases of the crop and weeds. The most vulnerable are annual grass weeds in the
phase of 1-4 leaves, and annual dicotyledons in the presence of 2—6 leaves. Perennial
dicotyledonous weeds also differ in their resistance to herbicides, thistles are most
vulnerable in the phase of 6-8 leaves (i.e., rosettes), and field bindweed is most
vulnerable when the shoot is up to 15 cm long. Regarding couch grass, there is
information about the best control effect when it reaches a 10-15 cm height.
Application of herbicides is very often accompanied by stress for crops, but its
results are not always visually noticeable. Therefore, it is important to carefully select
the drug and strictly observe the terms of its introduction to exclude the formation of
chemical stress of crops and ensuring the necessary level of effectiveness.
In 2022 the yield of winter wheat was significantly lower than in 2021, it is
explained by worse weather conditions during the growing season (Table 3).
Table 3
The yield of winter wheat depending on the timing of application of Ellay Super
herbicide, t/ha (average for 2021-2022)

Options Varieties In 2021 In 2022 Average Deviation
Shestapalivka 5.03 4.56 4.80 -
No herbicide | Karmeliuk 5.05 4.59 4.82 -
(control) Legenda .
Bilotserkivska >.18 4.95 507
Autumn Shestapalivka 5.78 5.24 551 0,71
application of | Karmeliuk 5.81 5.22 5.52 0,70
Ellay Super | Legenda
herbicide Bilotserkivska 5.92 567 5.80 0.73
Spring Shestapalivka 5.67 5.16 5.42 0,62
application of | Karmeliuk 5.72 5.21 5.47 0,65
Ellay Super | Legenda
herbicide Bilotserkivska 584 5.9 5.72 0,65
SSDgs, t/ha 0.07 0.06

Source: obtained from own study results

According to the research data in Table 3, the autumn application of Ellay Super
herbicide provided the best starting conditions for growth and development for all
experimental varieties of winter wheat, which allowed crops to realize their genetic
potential and form a high level of yield.

The increase of yield ranged from 0.7 t/ha in the Karmeliuk variety to 0.73 t/ha
in the Legenda Bilotserkivska variety. The difference in grain yield between
Shestopalivka and Karmeliuk varieties has not been significant for two years. The
highest yield was obtained on the plots of the Legend of Bilotserkivska variety, i.e.,
5.72 t/ha and 5.80 t/ha. The yield increase for the autumn application of the herbicide
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was 0.73 t/ha, and 0.65 t/ha for the spring application. The grain yield increased in
the areas treated with Ellay Super herbicide in the autumn from 14.4% (the Legend of
Bilotserkivska variety) to 14.8% (the Shestopalivka variety). The protection of plants
does not mean total destruction, it means controlling the level of unwanted vegetation
in the agrophytocenosis, regulating their reproductive capacity, influencing the level
of reproduction of weeds.

Conclusions and prospects for further research. Phytocenotic measures to
control segetal vegetation in winter wheat crops suppressed the growth and
development of weeds at a high level. The index of competitiveness in the
Shestopalivka variety was 80.4%, and 81.9%in the Karmeliuk variety, and it was the
highest in the Legenda Bilotserkivska variety (83.8%). The weight of the crop on
weedy areas decreased by 53 g/m? (in the Shestopalivka variety), by 60 g/m? (in the
Karmeliuk variety), and by 83 g/m? (in the Legend Bilotserkivska variety).

The increase in the grain yield of experimental varieties with the autumn
application of Ellay Super herbicide was 0.70-0.73 t/ha, and 0.62-0.65 t/ha with its
spring application. Thus, the removal of competitive tension between crops and
weeds in the autumn period is more effective than in the spring.

We plan to study the influence of weather conditions on the competitive
pressure of winter wheat against weeds and the reaction of crops to the effect of the
chemical method of controlling segetal vegetation.
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_ AHOTALIA
OITOUEHOTHYHHUH TA XIMIYHHH METOAH BIVIHBY HA
3ABYP’SHEHHST O3UMOI NIITEHULT

Y cmammi yzacanvueno pesynomamu 6uUUeHHs 63AEMHO20 BNAUBY MINC KYIbMYPHUMU MA
OVp AHUCMUMU POCTUHAMU, A MAKONC 2epOIYUOHO20 BNIUSY HA NPUCYMHicmb OVp 'auie ma ix
UWKOOOYUHHICIb 8 a2popimoyeHo3ax 03umoi nuueHuyi.

YV nocisax nepesasicana epyna 0eodonvnux éudie oyp ‘amie — 89 %. 3uamms KoukypenmHoi
Hanpyau Midc pOCIUHAMU WIAXOM 6HeceHHs 2epbiyudy Ennaini Cynep nosumuHno 6naumyno Ha
Kyuucmicmos nuieHuyi o3umoi. Bci 0ocnioni copmu 8iopeacysanu Ha 36i1bHEHHS 8I0 Ce2emaibHOl
POCIUHHOCMI 30IMbUWEHHAM SIK 3A2aNbHOI KitbKocmi cmeben, mak i KilbKocmi npoOyKMueHux
cmeben. Ha oinsinkax ocinnbo2o enecents 2epoiyudy 3a 2 poku 00cniodxiceHs chopmysanacs oinvuua
KinbKicmb cmeben, Hidc 3ad BeCHAHO020 U020 6HeceHHA. Yacmka npoOyKmusHux cmeben — 6i0
3aeanvbHOi  uucenrbHocmi Koaueanacs 6 medcax 6i0 88,6% oo 90,4%. Ilicna mpemwvoi cmadii
PO3BUMKY KYIbMYPHUX POCIUH (8UXi0 8 mMpYOKY) tide pi3Ke 3HUJNCEHHS HUCeNIbHOCmI Oyp aHi8 8
nocigax. Haozemna maca nwenuyi o3umoi Ha yell yac Haukpawje 3aMIHAE MA NPUSHIYYE
cezemanbHy pocauHHicmy. Bcei 0ocnioni copmu nuieHuyi npoO0emMoHcmpy8anu 6UCOKY KOHKYPEHMHY
30amuicms 00 0yp’aHie — inoexc 0ys suwe 80%. Maca cecemanvhoi pociuHnocmi nio NOKPUBOM
Kyriomypu 6yna nesnaunoio: auwe 19-24 2/m?. Todi sk na Qixcosanux OinsHKkax 6e3 npucymHocmi
Kyriemypu ixws maca oyna 6 mexcax 105-148 o/m®. B CepeoOHbOMY 3a 084 POKU OO0CTIONHCEHD
HAUHUNCHUM NOKA3ZHUK MUCKY Ha Oyp snu 6ys y copmy Lllecmonanieka — 80,4%, a natiguwum y
copmy Jlecenoa binoyepkisecvka — 83,8%. Ocinne enecenns eepbiyudy Ennaii Cynep nopiguamno i3
BECHAHUM 3a0e3nequnio Kpawji cmapmosi yMosu pocmy U pOo36UMKY O/ 6CiX OOCTIOHUX COpMIi6
nueHuyi 03umMol, wo 003804UN0 KYIbMYPHUM POCTUHAM Peanizy8amu C8il 2eHemuyHull NomeHyia
ma cgopmysamu eucoxutl pigensv ypooicatinocmi. Ilpubasxka epodicaio 3epna 6yna 6io 0,7 m/ea y
copmy Kapmentox 0o 0,73 m/ea y copmy Jlecenoa 6inoyepxiscoka. Hatiguwuii yposicati Ompumano
Ha OLISIHKAX GUPOWY8aHHs nueHuyi osumoi copmy Jlecenoa binoyepkiecoka — 5,92 ma 5,67 m/ea.

Knwuosi cnosa: 6yp snu, nuenuys o3uma, KOHKYPEHYIs, NPUSHIYEHHS POCMOBUX NpoYecis,
2epoiyuo.

Taéa. 3. Puc. 1. JIim. 19.
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