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INFLUENCE OF TECHNOLOGICAL TECHNIQUES AND IMPROVEMENT OF THE SYSTEM OF
PROTECTION OF SUNFLOWER CROPS FROM WEEDS

Anomauin.

Bemanoeneno wikionugicmes 0ominyiouux suoie Oyp siHié y nOCI6ax COHAWHUKA MA 1020 KOHKYPEeHmMOo30am-
nicms. Ha ocnoei yoockouanenms npocHo3y 3a6yp aHeHOCmi 8USHAUEHI eKOJ020-eKOHOMIUHI nopoau 3acmocy-
BAHHS 3AXUCHUX 3AX00I8 ¥ NOCIBAX COHAUHUKA.

Jocnidoiceno epexmugnicms KOMNIEKCHO20 BUKOPUCTNAHHS AZPOMEXHIYHUX 3aX00i8 002710y 3a nocigamu ma
cmpiukose 8HeceHHs 2epbiyudis y nocieax conswHuka. Le 3abe3neuums ypostcatiHicms COHAUHUKA A0eK8AMHY
OIOKNIMAMUYHOMY HOMEHYIALY 30HU, ICMOMHOMY 3HUNCEHHIO eHepeemMUYHUX GUMPAm ma eKoa02iuHy Oe3neKy 6u-
POweHoi npodyKyii i O0BKINIA.

Jlocnidoicennamu 6cmano8ieHo, wo ceped Gakmopis, AKi cmpumyonmsd ni08UUeHHs NPOOYKMUBHOCMI COHSI-
WHUKA OYp SIHO8A POCTUHHICMb 3ANUULAEMbCS HAUOLbUL CUTbHOOTI04010. B ymosax docnionozo nonss BHAY y no-
cisax yiei kynomypu 3ycmpivaemocs 6i0 35 0o 60 eudie Oyp sinie, 3 saxux 8—16 esaxcaromvcs wiKiOUsUMU i Hebe-
3neuHuUMU, SIKI hopmytoms manopiunut mun 3a0yp suerocmi. 1 onoeuum uunom—ye sumyioui oyp suu — 13 %
(Echinochloa crus-galli L. ma Amaranthus retroflexus L.), api — 20 % nepesaea naneaxcara Chenopodium album
L. i 6azamopiuni xopenenapocmrosi — 1 %, npeocmasnuxom sxux oyau Cirsium arvense L. ma Convolvulus
arvensis L.

OO6IpyHMOBAHO BNAUG PIZHUX CUCTEM OCHOBHO20 0OPOOIMKY IPYHMY HA 3a0Yp SAHEHICMb NOCIGI8 COHAUWHUKA.

Jloensao 3a nocieamu COHAWHUKA CYMMEBO BNIUBAE HA KINbKicmb Oyp anie. Haibinew yvucmumu nocisu co-
HAWHUKA OYIU 30 KOMOIHOBAHO20 3ANPOBAOINCEHHA MEXAHIYHUX 3HUWLYBATbHUX 3aX00i6 ma XIMIYHUX (eepbiyudis)
DPEUOBUH WIAXOM NPOBEOeHH. 00CX0008020 I NICIACX0008020 OOPOHYBAHHS 3Y008UMU OOpOHaAMU y azy «Oinoi
Humoukuy oyp ‘auig. r3zinad popme snocunu y gpazy 2— 4 aucmxis y manopiunux oyp ‘amnie i 3a eucomu 10—15 cm
bacamopiunux snaxoeux oyp auie y Hopmi 0,5 n/2a. I[Iposedents 060x MidCpaOHUX 0OPOOIMKIE 3 NIO2OPMAHHAM
KYAbMYPHUX POCTIUH | NPUCUNAHHAM NPOPOCIUX (CX00i8) OYp aHi8 Y pAOKY COHAUHUKA.

Ananiz ypooicatinocmi COHAWHUKA 3AC8I0YUS, WO HAUDIIbW CRPUSMAUGE YMOBU il (YOPMYBAHHS 8UCOKOL
NPOOYKMUBHOCI KYAbMYPHUX POCAUH OVIU 3a 2IUO0K020 6e3noauyeso2o 0opobimky ma KOMOIHO8AH020 002150
3a nocieamu. 3a maxKux ymo8 ypouCatHicmy, 8 cepeOHboMy 3a POKU 00CHiodcels, cknaia 4,0 m/ea.

Abstract.

The harmfulness of dominant weed species in sunflower crops and its competitiveness have been established.
Based on the improvement of the weed forecast, the ecological and economic thresholds for the application of
protective measures in sunflower crops have been determined.

The efficiency of complex use of agrotechnical measures of crop care and tape application of herbicides in
sunflower crops is investigated. This will ensure sunflower yields adequate to the bioclimatic potential of the zone,
a significant reduction in energy costs and environmental safety of crops and the environment.

Studies have shown that among the factors that constrain the increase in sunflower productivity, weeds re-
main the strongest. In the experimental field of VNAU in the crops of this culture there are from 35 to 60 species
of weeds, of which 8-16 are considered harmful and dangerous, which form a short-term type of weeds. These are
mainly wintering weeds - 73% (Echinochloa crus-galli L. and Amaranthus retroflexus L.), spring — 20% predom-
inance belonged to Chenopodium album L. and perennial rhizomatous weeds — 7%, represented by Cirsium arv-
ense L. and Convolvulus arvensis L.

The influence of different systems of basic tillage on weediness of sunflower crops is substantiated.

Caring for sunflower crops significantly affects the number of weeds. The cleanest sunflower crops were the
combined application of mechanical pesticides and chemicals (herbicides) by pre-emergence and post-emergence
harrowing with dental harrows in the «white thread» phase of weeds. Fusilade forte was applied to the phase of
2-4 leaves in perennial weeds and at a height of 10-15 cm of perennial cereal weeds at the rate of 0.5 I/ha.
Carrying out two inter-row cultivations with hilling of cultivated plants and sprinkling of sprouted (seedlings)
weeds in a row of sunflowers.

Analysis of sunflower yield showed that the most favorable conditions for the formation of high productivity
of cultivated plants were with deep shelfless cultivation and combined crop care. Under such conditions, the yield,



https://doi.org/10.24412/2520-6990-2021-16103-22-30

«COLLOQUIUM=JOURNAL» #16(103), 2021 / AGRICULTURAL SCIENCES 23

on average over the years of research, was 4.0 t/ha.

Knrouosi cnosa: consunux, 6yp snu, eepbiyuou, 06podimox ipyHmy, yposICauHicmy.
Keywords: sunflower, weeds, herbicides, tillage, yield.

Introduction.

Sunflower (Helianthus annuus L.) is the most im-
portant oil crop of Ukraine and the World in terms of
distribution, universality of use and energy value. It is
sunflower that provides the highest oil yield per unit
area, its production is profitable in all growing areas of
Ukraine [1, 2].

According to the State Statistics Service of
Ukraine, over the past 30 years, Ukrainian farmers have
significantly increased the area under sunflower. Thus,
in 1990 the area under sunflower was 1.6 million hec-
tares, while in 2019 — 6.2 million hectares, ie, the area
increased by almost 4.0 times. In 2019, world produc-
tion of sunflower seeds amounted to 46.3 million tons,
in Ukraine more than 12 million tons, which is 26% of
world production. Thus, Ukraine is the world leader in
the production of sunflower oil — 4.9-5.5 million tons,
for the needs of the latter for the domestic market about
0.5 million tons.

Formulation of the problem. Modern science
knows more than 500 thousand species of higher plants
that grow in different parts of the planet. Among this
diversity of nearly 20,000 used to grow in culture and
about 30,000 up weeds. The wild flora of Ukraine num-
bers more than 3.5 thousand species, of which about
700 species are found as weeds.

In the process of evolution, certain complexes of
weeds have developed that develop in field crops. It is
extremely difficult to disturb and change the phytoce-
notic situation in favor of cultivated species.

The history of agriculture is a constant struggle of
man with the presence in the fields of unwanted vege-
tation. This task requires a lot of physical effort (up to
25% of total labor costs) and material resources. How-
ever, mankind has not solved the problem of weed in-
festation [4].

In large areas, man destroyed natural vegetation
and by sowing and planting created artificial agroceno-
ses, which lost the ability to self-regulate, but retain the
characteristics of plant communities [3, 5]. Weeds are
part of man-made agrocenoses. They cause significant
damage to crops, but are equal members of the agroce-
nosis that develops in the field. They occupy an ecolog-
ical niche and are an integral part of nature. Therefore,
at the present stage of development of protection of cul-
tivated plants from weeds, the main task is to reduce
their number in agrocenoses to a level safe for culti-
vated plants, and not to destroy them completely [6, 7].

In the agrocenosis there is a constant competition
between weeds and cultivated vegetation for nutrients,
moisture, solar energy. During their existence, weeds
have acquired many biological features that allow them
to successfully withstand adverse environmental condi-
tions and grow among cultivated plants. First of all, it
is high plasticity of development, high fertility and long
shelf life of vegetative and seed germs in the soil. [9].
Thus, the potential contamination of the cultivated soil

layer in different regions of Ukraine differs signifi-
cantly in structure, but is traditionally very high. In the
steppe zone, it averages 1.47 billion units. ha, in the
Forest-Steppe — 1.71 and Polissya — 1.24 billion. ha of
seeds [8].

Competitive relations between weeds and crops
for nutrients is also strained. It is established that at the
current level of weediness of agricultural lands, weeds
annually remove 17.3 million tons of nutrients from the
soil [6, 12]. Even with weak weeds of crops, weeds re-
move from the soil up to 15 kg of nitrogen, 10 kg of
phosphorus and 40 kg of potassium, while for the for-
mation of one ton of grain cultivated plants spend 25 kg
of nitrogen, 15 kg of phosphorus and 15 kg of potas-
sium [14, 15].

The harmful effects of weeds can be assessed by
the difference between the magnitude of the potential
and actual yields, which are expressed by biological
and economic thresholds. The biological threshold of
weed harmfulness is understood as the level of weed
infestation of crops from which a significant decrease
in yield begins [11, 13].

World scientific experience testifies to the multi-
variate possibility of adaptive processes in terms of pro-
tection of crops from weeds, and the undeniable im-
provement of technological measures in synchronized
mode with the phenomena of variability of agrocenoses
and trends of potential soil contamination and weeds.

The current qualitative composition of weed phy-
tocenoses is a consequence of long-term natural selec-
tion, which is reflected in climate change, the transition
to short-rotation crop rotations using a limited number
of field crops, the introduction of soil protection sys-
tems as a forced measure against water and wind ero-
sion, drought. All this has led to a gradual increase in
the infestation of fields with perennial and perennial
weeds. The accumulation of experimental data on the
patterns of formation of the weed component of agro-
cenoses in zonal soil protection technologies for grow-
ing crops becomes a theoretical basis for improving ex-
isting and developing new measures of the weed com-
ponent.

Therefore, given the objective capabilities of
Ukraine, it is very important to develop and implement
an integrated system of protection of cultivated plants
from weeds. An integrated protection system is part of
an overall pest management system for growing crops.
The system should be based on the rational use of ex-
isting, development and implementation of new
measures and means of protection aimed at reducing
the number of weeds and maintaining harmful vegeta-
tion at a level below the ecological and economic
threshold of harmfulness. Our research is aimed at solv-
ing these issues.

Relevance of the research topic.

Weeds are the main factor that significantly re-
duces yields, degrades product quality, promotes the
spread of pests and diseases, inhibits the introduction of
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advanced technologies, increases the cost of produc-
tion. It is estimated that weeds do not produce 25-30%
of the crop, and in many cases the losses reach 50% or
more. Therefore, the urgent problem of modern agricul-
ture is to improve existing and develop effective
measures to control the number of weeds.

The main destructive measures of harmful vegeta-
tion in crops, including sunflower, are mechanical,
physical, chemical and biological. However, these
measures and tools are not always effective and have
not found wide practical application, as they are often
implemented separately, in isolation from each other,
with little regard for soil, climatic and environmental
conditions of each farm. Reducing crop weeds below
the economic threshold is possible through integrated
(integrated) use of precautionary, mechanical, physical,
chemical and biological measures.

Therefore, there is an objective need to improve
the existing effective, environmentally friendly
measures and systems to protect sunflower crops from
weeds and on this basis to increase yields.

The purpose of the study is to determine the
composition of weeds in sunflower crops and to estab-
lish the harmfulness and periods of competition of the
most common species. On this basis, theoretically jus-
tify and improve the existing comprehensive measures
and weed control systems in sunflower crops.

Analysis of recent research and publications.

Scientific developments on theoretical and meth-
odological bases for the improvement of existing and
development of new effective environmentally safe
measures and systems for protection of sunflower crops
against weeds have been devoted to such outstanding
domestic scientists as 1.V. Veselovsky, S.1. Matushkin,
0.0. lvashchenko, A.M. Malienko, Y.P. Manko, S.P.
Tanchik, V.M. Zherebko, Y.l. Tkalich, V.S. Za-
dorozhny, A.l. Babenko and others [9, 12, 16, 19].

Research methodology.

During 2019-2020, we conducted research to de-
termine the impact of weediness on crop yields of sun-
flower seeds, as well as to establish a critical period of
competitive relations of crops with weeds.

Sunflower hybrid — Torino, Nuseed USA, the du-
ration of the growing season is 113-115 days. The
sown area was 50 m?, accounting 30 m?.

The main tillage in all fields was carried out ac-
cording to the experimental scheme. The scheme of the
two-factor stationary experiment provided for the study
of the systems of basic tillage and the system of post-
sowing (crop care) tillage.

Scheme of two-factor stationary field experiment:

Factor A — the system of basic tillage.

1. Shelf tillage (plowing) by 25-27 cm (control).

2. Tillage-free tillage 25-27 cm.

3. Shallow tillage 12—-14 cm.

Factor B — system of soil and post-emergence ap-
plication of herbicides, as well as tillage system for
crop care

1. Without herbicides and weeding (control).

2. Harness (acetochlor) — 2.0 I/ha.

3. Fusilade forte (fluazifop-P-butyl) — 1.5 I/ha.

4. Harness (acetochlor) — 2.0 I/ha + Fusilade forte
(fluazifop-P-butyl) — 1.5 I/ha.

5. Mechanized.

6. Combined.

The system of post-sowing (crop care) tillage in
the variants of the experiment (factor B) provided for
the following measures:

1. Without herbicides and mechanical weeding
(control) — after sowing of sunflower did not carry out
any agrotechnical (mechanical) measures.

2. Harness (acetochlor) — 2.0 I/ha. The drug was
applied before sowing sunflowers.

3. Fusilade forte (fluazifop-P-butyl) — 1.5 I/ha. The
drug was applied to vegetative crops in the phase of 2—
4 leaves in perennial and at a height of 10-15 cm per-
ennial cereal weeds.

4. Harness (acetochlor)— 2.0 I/ha. The drug was
applied before sowing sunflower and Fusilade forte
(fluazifop-P-butyl) — 1.5 I/ha, the drug was applied to
vegetative crops in the phase of 2—4 leaves in perennial
and at a height of 10-15 cm perennial cereal weeds.

5. Mechanized care of crops — one pre-emergence
and one post-emergence harrowing, two inter-row cul-
tivations.

6. Combined — one pre-emergence and one post-
emergence harrowing with toothed harrows in the
«white thread» phase of weeds, Fusilade forte was in-
troduced into the phase of 2—4 leaves in annual and at a
height of 10-15 cm perennial cereal weeds at the rate
of 0, 5 I/ha with a tape up to 15 cm wide+two inter-row
cultivations with hilling of plants in a row.

To achieve the set goals and objectives according
to the research program, accounting, observation and
analysis were performed according to generally ac-
cepted methods [16, 18].

Results of the research.

The intensification of agricultural production has
not reduced the weediness of field crops, and in some
cases it has increased. The main reasons for this are the
significant deterioration of tillage and crop care, non-
compliance with the rational rotation of crops, and
sometimes complete neglect of crop rotations, exces-
sive areas of some row crops (sunflower, corn), inef-
fective use of preventive and exterminating measures
to control weeds. cultures [8, 17, 20].

In the process of evolution, weeds have acquired a
number of biological properties that allow them to suc-
cessfully withstand adverse environmental conditions
and grow with cultivated plants. They have high plas-
ticity of growth and development, high fertility, a long
period to maintain the viability of seeds and vegetative
germs in the soil [20].

Among the factors that constrain the increase in
sunflower productivity, weeds remain the strongest. In
the zone of the Right-Bank Forest-Steppe of Ukraine in
crops of this culture there are from 40 to 80 species of
weeds, of which 8-16 are considered the most harmful
and dangerous — late spring and perennial rhizomatous
[21, 23]. They dramatically worsen water, nutrient and
light regimes in crops, resulting in the loss of 27-35%
or more of the expected sunflower yield with fluctua-
tions from 10-15 to 70-80% and up to the complete
death of cultivated plants [7, 22, 24].

According to the results of research, it is estab-
lished that during 2019-2020, a short-term type of weed
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formation is formed in sunflower crops. Mainly — it is
wintering weeds — 73% (Echinochloa crus-galli L. and
Amaranthus retroflexus L.), spring weeds — 20% ad-

vantage belonged to Chenopodium album L. and peren-
nial root weeds) — 7%, represented by Cirsium arvense
L. and Convolvulus arvensis L. (Fig. 1).

( wintering

weeds
73%

perennial root
weeds
7%

T

—_spring weeds
20%

Fig. 1. Biological groups of weeds in sunflower crops (for 2019)

The intensity of the appearance of a particular type
of weed in sunflower crops varies significantly both in
intensity and in calendar terms. Depending on weather
conditions, the average indicators of the dynamics of
seedling emergence can be mixed in calendar terms for
7-12 days from the average.

In order to establish the dynamics of emergence of
seedlings of different species in sunflower crops, start-
ing from May 1 and every 10 days, surveys were con-
ducted on areas recorded throughout the growing sea-
son. Sprouted weed plants were recorded after counting
and counted again after the next 10 days. Summarizing
the data obtained for 4 years of research to establish the
characteristics of the emergence of the most common
weeds in sunflower crops, certain patterns have been
established [25].

The dynamics of germination of a complex of
weed species in sunflower crops shows that the most
intensive process of seed germination occurs from the
second decade of May to the second decade of June.
Hence, it is during this growing season that the most
intensive control of the number of weeds in sunflower
crops belongs. Control measures should take into ac-
count the biological characteristics and dynamics of

each weed species. Different species in sunflower crops
germinate in their own way.

It is established that the first shoots of Chenopo-
dium album L. in sunflower crops appear in late April
— early May. The intensity of new plants of this species
gradually increased until the end of the second decade
of May. In the third decade of May — the first decade of
June, the intensity of seedlings has doubled compared
to mid—May. Subsequently, there was a gradual com-
position of the intensity of the emergence of seedlings
(Fig. 2).

In Amaranthus retroflexus L. of appeared before
May 10. Data simultaneously with the increase in air
temperature and the top layer of soil, the intensity in-
creased rapidly. This trend did not change until the end
of the first decade of June, when the intensity of new
plants reached its peak. After that, a gradual decline in
the germination activity of the seeds of the Amaranthus
retroflexus L. Both Chenopodium album L. plants and
new shoots of Amaranthus retroflexu L, under favora-
ble conditions of moisture, heat and light in sunflower
crops, appeared before the end of the growing season.
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Fig. 2. Dynamics of weed emergence in sunflower crops, % (average for 2019-2020)

Echinochloa crus-galli L. is a typical representa-
tive of late spring weeds. For weeds to germinate, this
weed needs good soil warming and high air tempera-
tures. It is established that the first shoots of this organic
weed from the family Poaceae appear at the end of the
first decade of May. Over the next one or two decades,
the emergence of seedlings grows slowly. The maxi-
mum intensity of germination of seeds of this species
reached in early June and lasted until the formation of
baskets of sunflower. During this period, the light re-
gime in crops is significantly deteriorated, the young
shoots of the Echinochloa crus-galli L. plant fall into
unfavorable conditions, their energy (light) supply is
weakened, and as the leaf surface of sunflower grows
to a minimum. It is extremely difficult for young plants
to survive with a small amount of diffused light. Some
of them died of energy starvation, some survived, but
acquired neotenic forms and, accordingly, could not
compete with cultivated plants. Only a small part of
them, which grew in places free of sunflower plants,
could grow and develop normally. This typical pattern
of secondary weed control of sunflower crops can often
be observed in July-August. In the intervals between
sunflower plants on liquefied crops young plants of
Echinochloa crus-galli L, Setaria glauca L. and Setaria
viridis L., Chenopodium album L., Amaranthus retro-
flexus L. and others that germinated after protective
measures in the fields.

The improvement of sunflower growing technol-
ogy is associated with the development and implemen-
tation of environmentally friendly energy-saving and
soil protection measures. It is known that this involves
the widespread use of highly effective herbicides, their
differentiated application depending on the type and
degree of weeding and soil properties of each field. The
application of such herbicides makes it possible to keep
crops free of weeds throughout the growing season.
However, this measure requires additional costs, which
are 10-12% of the costs for growing sunflower.

One of the ways to reduce the cost of purchasing
herbicides, increase their arable land, reduce produc-
tion costs and residual amount of drugs in plant prod-
ucts, significantly reduce the level of environmental
pollution is the introduction in combination with me-
chanical measures in the care of crops. The use of me-
chanical working bodies (cultivators with hiking legs,
rotary working bodies), improving the process of weed-
ing in the rows of sunflower plants reduces the death of
cultivated plants from pruning, destroys weeds, pre-
vents erosion, reduces the cost of herbicides by 50—
60%, facilitates the working conditions of machine op-
erators.

Studies have shown that in the phase of 6-7 leaves
of sunflower, on average over the years of research (Ta-
ble 1.), the least weed seedlings were after plowing to
a depth of 25-27 cm. In the version without herbicides
and mechanical control of weeds during the growing
season there were 83 pcs/m? of wild plants. Against the
background of chisel cultivation, at the same depth, the
number of weeds increased 2.3 times and amounted to
195 pcs/m?.

Protecting sunflower crops against weeds has sig-
nificantly reduced their numbers. Thus, with the intro-
duction of herbicides on the background of plowing,
their number decreased by 87-92%. The highest effi-
ciency of chemicals was with the application of Harnes
at a rate of 2.0 I/ha for pre-sowing cultivation and Fu-
silade forte at a rate of 1.5 I/ha in the phase of 24
leaves in weeds, reducing the number of weeds was
92%.

Applying separately Harnes at a rate of 2.0 I/ha
and Fusilade forte at a rate of 1.5 I/ha reduced the ef-
fectiveness of these drugs, reducing the number of
weeds was 87 and 89%, respectively. Against the back-
ground of shelf-free treatment with herbicides, the
number of weeds in the phase of 6-7 leaves of sun-
flower decreased by 62-86%, including in the case of
application of Harnes for pre-sowing cultivation at a
rate of 2.0 I/ha and Fusilade forte, 5 I/ha) the number of
weeds decreased by 82-83%.
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Table 1
Effect of basic soil tillage and crop care on weediness of sunflower crops
(phase 6-7 leaves, average for 2019-2020), pcs/m?
Care of crops
i=] = 5 = ©
=28 o| © £, 385 |85| 3
Basic soil tillage g8cs | g ec | NFD | EE| £
= 8 273 B < S5 AT |82 'g
=582 | £ =4 | c+g |83 8
8ET | g |32 | g=5 |=°
; ; 83 1 9 7 12 2
Shelf tillage (plowing) 0 ‘a7 -89 92 ‘86 .08
; : 195 19 15 12 17 3
Tillage-free tillage by 25-27 cm +135 77 Iy 286 280 .90
; 217 27 18 14 21 5
Shallow tillage by 12-14 cm +161 68 78 ‘83 75 04

* — numerator — number of weeds, pcs/m?2
* — denominator — =+ to control, %

The lower efficiency of herbicides against the
background of no-tillage cultivation, compared to
plowing, is explained by the placement of a significant
part of crop by-products in the upper soil layer, which
adsorbs chemicals, including herbicides. The amount of
absorbed chemicals of herbicides depends on the unit
surface area and soil moisture.

In the variant with mechanical measures to protect
sunflower crops from weeds (before seedling and post-
emergence harrowing 2 inter-row treatments with hill-
ing of sunflower plants) there was a decrease in the
phase of 6-7 leaves in sunflower from 75 to 86%. The
cleanest sunflower crops were in a variant with a com-
bination of mechanical and chemical protection
measures (combined), where one pre-emergence and
one post-emergence harrowing with dental harrows,
tape application of Fusilade forte at the rate of 0.5 I/ha
with two inter-row treatments and hilling of sunflower
plants were carried out. The number of weeds was re-
duced by 93-98%, regardless of the methods and depth
of the main tillage.

Accounting for weediness of sunflower crops in
the flowering phase showed that on average over two
years of research in the version without herbicides and
mechanical weeding (control) the number of weeds de-
creased compared to the account in the phase of 6-7

leaves of sunflower by 24% and amounted to 63
pcs/m?2. This decrease is explained by both intraspecific
and interspecific competition of plants for life factors,
as well as for spatial distribution. Carrying out shelf-
free treatments contributed to an increase in the number
of weeds in the flowering phase of sunflower compared
to the control (Table 2).

The introduction of only mechanical care for sun-
flower plants has shown that it is not possible to solve
the problem of weed damage by pre-emergence, post-
emergence and inter-row treatments. Against the back-
ground of plowing in the flowering phase of sunflower,
the number of weeds increased, compared to the phase
of 6-7 leaves by 42% and amounted to 17 pieces/m?,
Shelfless cultivation helped to place the bulk of weed
seeds in upper 0-10 cm layer of soil, which led to in-
creased weediness of sunflower crops. During the en-
tire growing season, this increase was 1.0-1.3 times
compared to the control. The cleanest sunflower crops
throughout the growing season were when using me-
chanical and chemical crop care products (combined
option). The number of weeds in the flowering phase of
sunflower ranged from 4 to 11 pcs/m?, regardless of the
method and depth of the main tillage. This number of
weeds did not significantly reduce crop productivity.

Table 2

Effect of basic soil tillage and crop care on the actual weediness of sunflower crops (flowering phase, aver-
age for 2019-2020), pcs/m?

Care of crops

%] + =

@ © To) © L0

S _ = - < -

=8 = < - g

Basic soil tillage 22 = =
’ 25 S = S 2 £s | =
582 2 3 7S] == £
2ES = =g s = 52 | €
259 S Z<s | §% 8= | §
=s= T = I | 53 | O
; ; 63 1 9 7 17 4
Shelf tillage (plowing) 0 83 86 -89 73 94
: ; 119 19 17 13 24 9
Tillage-free tillage by 25-27 cm 89 =0 73 79 62 86
Shallow tillage by 131 21 15 15 26 10
12-14 cm +108 -67 -76 -76 -59 -84

* _ numerator — number of weeds, pcs/m?
* — denominator — =+ to control,%
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An integrated indicator of the studied measures to
optimize weed control of sunflower crops is its yield
and seed quality. These indicators depend on many fac-
tors, namely: the type of soil and its fertility, the num-
ber and in the optimal ratios of plant life factors,
weather conditions, cultivation technology, etc. [4].
However, weeds are a factor that significantly affects
the competitive relationship of cultivated plants with
weeds, the number and weight of them increases, and
yields decrease and, conversely, the shorter the period
of presence of weeds in sunflower crops, the number
and weight they do not exceed the threshold of harm-
fulness. On average, over the years of research, it was
found that the highest yield of sunflower seeds was ob-
tained by tillage and arable to a depth of 25-27 cm for

combined care of crops. In these variants, the yield of
sunflower seeds was 4.0 t/ha (Table 3).

The problem of protecting crops from crop losses
is global in nature for countries with different levels of
development. The main weed control measures in field
crops, including sunflower, are mechanical, phytoceno-
tic and biological. Unfortunately, the latter are still in-
sufficiently studied and are insufficiently used in
Ukraine. However, chemical weed control measures
are the most common and are one of the elements of
agricultural chemicalization.

For the problem of chemical protection of crops,
including sunflower, it is necessary to know two main
issues — the impact of weeds on crop productivity and
crop quality, as well as the role of herbicides in chang-
ing physiological processes that cause deterioration.

Table 3.
Yield of sunflower seeds, t/ha
Average for +to
Basic tillage Care of crops 20192020 2019- control
2020 pp. t/hha| %
Without herbicides and mechanical weeding 12110 11 ol o
(control)
Shelf tillage (plowing) I-_|arness, 2.0 l/ha 34|32 3,3 +2,2|+200
at 2597 cm Fusilade forte_, 1.51/ha 3428 3,1 +2,0{+182
Harness, 2.0 I/ha + Fusilade forte, 1.5 I/ha 40|34 3,7 +2,6|+236
Mechanized cultivation 35131 3,3 +2,2|+200
Combined 4,213,6 4,0 +2,9|+264
Without herbicides and mechanical weeding 1008 0.9 02| -18
(control)
Tillage-free tillage I-_|arness, 2.0 I/ha 353,.2 3,2 +2,1{+190
(AGR-1,7) by 25-27 cm Fusilade forte_, 1.5 1/ha 34|27 3,0 +1,9(+172
' Harness, 2.0 I/ha + Fusilade forte, 1.5 I/ha 3,834 3,5 +2,4|+218
Mechanized cultivation 3,325 2,9 +1,8|+164
Combined 43137 4,0 +2,9|+264
Without herbicides and mechanical weeding 12]11 10 01l 9
(control)
Shallow tillage I-_|arness, 2.0 l/ha 3,628 3,2 +1,9(+172
(BDT-3) by 12-14 cm Fusilade forte_, 1.5 1/ha 3,127 2,9 +1,8|+164
Harness, 2.0 I/ha + Fusilade forte, 1.5 I/ha 3,713,3 3,5 +2,4|+218
Mechanized cultivation 3,2|3,0 3,1 +2,0{+182
Combined 39|37 3,8 +2,7|+245

To develop patterns of formation of quality indi-
cators of sunflower seeds, this crop is the most conven-
ient object in the study, which is characterized by the
highest yield losses from weeds and a fairly wide range
of herbicides.

Studies by many scientists [7, 8] found that the
chemical composition of many crops, including sun-
flower seeds, depends on the morphological character-
istics of varieties and hybrids, and the conditions of
their cultivation. It is known that the value of agricul-
tural measures not only increases the yield, but also in-
creases the content of protein and carbohydrates in ce-
reals and legumes, fat content in sunflower seeds and
more.

In our studies, the reduction in yield and quality of
sunflower seeds occurred with the introduction of only
mechanical weed control measures. With a high level
of weeds, controlling the amount, especially the mass

of weeds, below the hazard threshold by mechanical
means alone is not possible.

The combination of mechanical and chemical
(herbicides) contributed to the best growth and devel-
opment of the crop, obtaining high yields of seeds with
high oil content. A generally accepted theory is the re-
lationship between yield and quality of crop products.
It is proved that with the growth of crop yields there is
a decrease in production.

Our research has shown that this statement is valid
only in cases where there are disparities between the
factors of plant life. Decreased yields of sunflower
seeds under the influence of competitive weeds is a spe-
cial case of this conclusion. Indeed, weeds limit re-
sources such as moisture, nutrients and light. On the
other hand, weed control improves the growth and de-
velopment of crops, which cause not only the growth of
the crop, but also its quality.
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Thus, weed vegetation is the most potent factor in
restraining sunflower seed yields.

Conclusions.

According to the results of experimental research
in the master's thesis, a comprehensive system of pro-
tection of sunflower crops from weeds in the experi-
mental field of VNAU is substantiated.

1. Species diversity of weeds in sunflower crops
in the experimental field of VNAU was formed under
the influence of climatic and soil conditions, anthropo-
genic factors and their interaction. The dominant type
of weed control in agriculture in this area is.

2. Decreased yield and gross yield of sunflower
seeds due to the low competitiveness of this crop to
weeds and high weeds of soil and crops with harmful
and difficult to eradicate weeds. The seed yield of the
medium-early Torino sunflower hybrid (the growing
season is 113-115 days) is reduced by 67%.

3. The cleanest sunflower crops were the com-
bined care of crops by pre-emergence and post-emer-
gence harrowing with toothed harrows in the «white
thread» phase of weeds. Fusilade forte was applied in
the phase of 2—4 leaves in perennial and at a height of
10-15 cm perennial cereal weeds at the rate of 0.5 I/ha
with a tape of up to 15 cm. in a row of sunflowers.

4. The combination of deep (25-27 cm) shelfless
tillage (chisel deep cultivator AGR-1.7) of the soil and
combined care of crops by mechanical measures and
chemicals provides the highest rates of growth and
preservation of sunflower yield. The yield of sunflower
seeds, on average over the years of research, was 4.0
t/ha.
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Anomauis.

Y ecmammi noxazano eniue acpomexniunux nputiomie upouy8anHs na popmysants omocunmemuunoi ma
HACIHHEBOT NPOOYKMUSHOCMI col. Busnaueno, wo Haubiib eqheKmugHuM € 8HeCeHHs. MiHepanbHux 006pus y Ho-
pmi N3oPsoKso + Nis ma nposedenns inoxkynsyii HacinHs npenapamom Ha 0CHO8L wmamis 6y1600ukoeux baxmepit
(Br. japonicum) i hocpammobinizyrouux mikpoopeanizmis (B. mucilaginosus).

Abstract.

The article shows agronomic methods of cultivation influence the photosynthetic and seed productivity for-
mation of soybeans. It was determined that the most effective is the mineral fertilizers application in the dose
N3oPsoKeo + N15 and seeds inoculation by a drug based on strains of nodule bacteria (Br. Japonicum) and phos-

phate-mobilizing microorganisms (B. mucilaginosus).

Knrouosi cnosa: cos, minepanvni 000pusa, iHOKyIAYis, GOMOCUNMeMuyHUiL NOMEeHYIaL, YUcma npooyKmu-

BHICMb homocunmesy, cyxa pevyosuna, yporCatiHicme.

Keywords: soybean, mineral fertilizers, inoculation, photosynthetic potential, net productivity of photosyn-

thesis, dry matter, yield.

OCHOBOIO CTBOPEHHS i HAaKONMHMYEHHS! OpraHiqHOi
PEUOBMHH 3€JICHUMH POCIMHAMH € (OTOCHHTE3, B pe-
3ynbTaTi siKoro ¢opmyerbes 10 90-95 % cyxoi macu
ypoxato. Came ToMy, IPOYKTUBHICTh (pOTOCHHTERY —
TOJIOBHUH (i310JIOTIUHIN MTOKA3HUK, SIKUH BioOpaxkae
peakIilo POCIMHHOTO OpraHi3My Ha YMOBH 30BHIII-
HBOTO CEPEIOBUINA, B TOMY YHCJIi, HA TEXHOJIOTIIO BU-
pouryBaHHs [5, 2].

Buenumu goseneno [1, 3, 4, 5], mo arporexHiuHi
MpUHOMH, CIIPSMOBAHI Ha 3pOCTaHHS BPOXKAWHOCTI €O,
BBAXAIOThCSl €(DEKTUBHUMH, SIKIIO BOHU CIIPHSIOTH
MIBUAKOMY HApOCTaHHIO IUIONI JIMCTSI IO ONTHMAlb-
HHUX PO3MIpiB 1 30€peXeHHI0 H0ro B aKTUBHOMY CTaHi
BIPOJIOBX TPUBAJIOTO Yacy; SIKIIO BOHM MiJBHUILYIOTh
NPOJIYKTUBHICTh POOOTH acHMULILIHHOTO amapary i
Koe(DilieHT BUKOPUCTAHHS POCIMHAMY COHSYHOI €Hep-
rii, a TaKOX, SKIIO BOHM MOKPAILYIOTh BUKOPHCTaHHS
MpoayKTiB GoTocuHTe3y. OMHUMH 3 TaKMX arpOTEeXHi-
YHUX 3aX0J[iB € MiHEepaJIbHi T0OpHBa Ta IHOKYJIAIIIS Ha-
cinns [2, 3, 6].

MeToro JoCiKeHb 0YJI0 BHSBHUTH BIUIUB 1HOKY-
TSAIIT HACIHHS Y TIOE€AHAHHI 3 BHECEHHSIM MiHEepaJbHUX
n00puB Ha hopMyBaHHS (POTOCHHTETUYHOI Ta HACIHHE-
BOT IPOJYKTHBHOCTI coi B ymMoBax Jlicocreny npaBobe-
pexxHOro YKpaiHu.

[TonboBi mOCTIKEHHS MPOBOJMINCH BIIPOJIOBXK
2013-2015 pp. Ha mocaigaomy mouti [HcTUTYTY OiocHe-
preTHYHUX KyIbTYp i IykpoBux OypsikiB HAAH Ykpa-
inm Ha 6a3i AIJII «CanuBoHKiBCebKe». [pyHT mocmia-
HOT ISTHKK — YOPHO3EM THIIOBHH MAJIOTYMYCHHMH Ce-
PEeIHBOCYTIIMHKOBUI 33 TPaHYJIOMETPUYHUAM CKIIAJIOM.
Bwmicr rymycy B mrapi 0-20 cm — 4,56 %. [ToromHi ymoBH
B POKH IIPOBEICHHS JIOCHI/PKEHb Oylu pi3HHUMH. Y
2013 poui cepenHb0/1000Ba TEMIIEpaTypa BIPOJIOBXK
Bereranii pocnuH cranosmia 19,1-19,8 °C, cyma ona-
aiB — 251,4-334,0 MM, cymMa akTUBHHX TeMIeparyp
(>10, °C) — 2019,5-2258,7 °C. Y 2014 poui 3HaueHHs
[IMX [MOKA3HMKIB CTAHOBWIIH, BignosigHo 18,6-19,5 °C,
308,7-337,2 mm Tta 2003,7-2216,7 °C; y 2015 poui —
21,1-21,6 °C, 135,3-166,5 mm Ta 2040,5-2324,4 °C.
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