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The influence of the main tillage and fertilization
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Abstract. On the international and domestic markets of agricultural products, there is an increase in demand
for oilseed crops, in particular annual sunflower and its processing products. Sunflower seeds are in permanent
demand, which proves their high relevance. Cultivation of this crop is quite profitable for agricultural producers
and does not require significant additional costs. That is why the scientifically based observance of crop rotation
in the process of growing sunflowers is gaining more and more importance. Soil pollution affects the productivity
of cultivated crops. The order of fertilization and cultivation of the sown area is important in improving its
microbiological condition. The search for a method of rational and effective application of fertilizers is an urgent
task for workers in the agricultural sector. The purpose of the work was to determine the number of weeds and
weeds in a field of stationary grain-row crop rotation, to compare the type of weediness between the unfertilized
and control variant of the soil, and to choose a more effective method of soil cultivation. In the course of the work,
the laboratory method, as well as methods of observation and generalization, were applied. The article examines
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the influence of the main tillage and fertilization system on the weediness of sunflower crops in a stationary
crop rotation during 2016-2018 in the conditions of the eastern part of the Forest Steppe of Ukraine. The largest
number of types of weeds and weeds in crops was found on the background without fertilizers (plowing) and
on the organic-mineral intensive background (manure residue, 30 t/ha + N, P, K., chiseling). The type and level
of weediness of sunflower crops depends significantly on the studied factors. The scientific novelty consists in
establishing a method of soil fertilization that ensures maximum crop productivity

Keywords: crop rotation, fertilizers, weeds, herbicides, eastern Forest-Steppe of Ukraine, crop protection, plowing

INTRODUCTION

On the global and domestic markets of agricultural
products, there is an increase in demand for oil crops,
especially annual sunflower (Helianthus annuas L.) and
its processing products. Sunflower seeds are in con-
stant demand, which proves their high liquidity. Culti-
vation of this crop is quite profitable for agricultural
producers and does not require significant additional
costs. That is why the scientifically based observance of
crop rotation in the process of sunflower cultivation is
becoming more and more important [1].

The obtained scientific data indicate that sunflower
should occupy no more than 20% of the crop rotation
structure. An important factor in increasing the produc-
tivity of this oilseed crop in crop rotation is the main
tillage, which ensures the preservation of productive
moisture reserves, the improvement of the microbio-
logical condition of the soil, and the control of weeds.
The last factor is of great importance in modern sun-
flower cultivation technologies [2].

In the conditions of the left-bank Steppe of Ukraine,
it was established that, regardless of the weather and
agrotechnical conditions of sunflower cultivation, weed
seedlings appear in the period from the beginning
of field work to the closing of the rows of dominant
agrophytocenoses. Typical for sunflower crops are such
weeds as Amaranthus retroflexus L., Sinapis arvensis L.,
Xanthium strumarium L., Chenopodium album L., Setaria
viridis (L.) Beauv., Cirsium arvense (L.) Scop., Lactuca ta-
tarica (L.) C.A.Mey, Lappula squarrosa (Retz.) Dumort. The
results of model experiments showed that the yield of
sunflower is affected by both species and quantity of
weeds. Under the short-term type of weeding, the yield
of sunflower decreases by 1.42 t/ha, under the mixed
type - by 1.56 t/ha, and by the predominance of peren-
nials - by 1.69 t/ha, compared to areas without weeds.
On average, the presence of one Tatar lettuce plant per
1 m? reduces the yield of sunflower by 0.035 t/ha, white
quinoa - by 0.016 t/ha, common sedge - by 0.024 t/ha,
and bent scotch - by 0.012 t/ha [3].

For the entire north-central moderately arid sub-
zone of the Steppe northern zone of Ukraine, the main
agrophytocenoses with the participation of sunflower
are the following weed species: wild radish (Rapha-
nus raphanistrum L.); the bent sphincter; Echinochloa
crus-galli (L.) Roem. et Schult.; field mustard; Xanthium
albinum (Widder) H. Scholz; Ambrosia artemisiifolia L.;

white quinoa; Setaria glausa (L.) Beauv. As single plants
in the crops, there are Persicaria Maculosa S.F. Gray, Ly-
copsis arvensis L., mousey green, black solanum (Sola-
num nigrum L.),one-year primrose (Stachys annua L.), etc.
It was established that the highest crop losses are ob-
served during the simultaneous vegetation of the crop
with young species from the beginning of development
to harvesting. In particular, the presence of 10 pcs./m?
of these weeds with a raw above-ground weight of
170 g/m? leads to crop yield losses of 8.6%, compared
to the control. Such indicators as the diameter of the
basket (by 3.4 cm), the number of seeds from one bas-
ket (by 6 pcs.), the weight of 1,000 seeds (by 5.6 g) are
reduced. In the case of an abundance of young spe-
cies of 20 pieces/m? with a biomass of 197.5 g/m?,
sunflower seed yield losses reach 14.1%; 30 pcs./m?
(241.3 g/m?) - 19.6%; 40 pcs./m? (300.5 g/m?) - 23.9%;
50 pcs./m? (327.5 g/m?) - 28.2%. Natural weeding
by young species (293 pieces/m? with a weight of
455 g/m?) leads to a decrease in the yield of sunflower
seeds by 44.2%, with a significant decrease in all indi-
cators of the yield structure: the diameter of the bas-
ket - by 8.3 cm, the number of seeds from one basket -
for 91 pieces, weight of 1,000 seeds - for 19.1 g [4].
According to the results of A.l. Babenko'’s research,
the main polluters of sunflower crops in the right-bank
Forest-Steppe of Ukraine are young monocotyledonous
and dicotyledonous weeds (94%). Root weeds, repre-
sented by pink thistle (Cirsium arvense (L) Scop.) and
field birch (Convolvulus arvensis L.), occupy 6%. Among
the young weeds, the main specific weight is the ear-
ly spring ones - common plantain and common bit-
tersweet (Amaranthus retroflexus L.). Among the early
spring varieties, white quinoa is preferred. It was estab-
lished that the critical period of competition between
sunflower and weeds depends on the level of weedi-
ness, the duration of competitive relations, and the
length of the growing season. In particular, the lowest
yield of sunflower seeds was obtained in the variant
where cultivated plants competed with weeds for life
factors throughout the growing season. On these plots,
97 weeds/m? were counted, the raw above-ground mass
of which was 2,131 g/m?,and the seed yield was 1.4 t/ha,
which is 2.9 t/ha or 67% less than in the version without
competition from weeds. In the variants where sunflow-
er plants competed with weeds for a certain growing
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season, the number and mass of weeds depended on
the duration of the competition. The fewest weeds were
in the option where they were removed within 60 days
after the emergence of seedlings (25 pcs./m?, based on
the raw above-ground mass of 307 g/m?). Yield reduc-
tion occurred by 0.4 t/ha or 9%. It was also established
that weeds have the most significant effect on sunflow-
er productivity when they are present in the first 60
days after the emergence of crop seedlings. For exam-
ple, with the presence of weeds in the crops within 20
days after sunflower germination, the yield reduction
was 11%, and 60 days after germination - 41% [5].

The sunflower crop is significantly reduced by a
weed parasite, the sunflower wolfberry (Orobanche
cumana Wallr.), the seeds of which can be stored in the
soil for many years. Thus, according to the long-term
data of the Mykolaiv State Agricultural Research Sta-
tion, when sunflower is returned to its previous place
in the crop rotation after 10, 6 and 4 years, the number
of sunflower beetles in crops is 2, 12 and 38 pcs./m?,
respectively. The yield of sunflower when returning it
to its previous place in crop rotation after 10, 6 and 4
years was 2.01, respectively; 1.33 and 1.11 t/ha [6].

In the last decade, there has been a massive spread
of the virulent spring annual weed (Cyclachaena xanthi-
folia (Nutt.) Fresen.) in sunflower crops. It leads to huge
losses of the harvest and deterioration of its quality,
causes mass diseases of people due to polynomia. The
dynamics of the emergence of black-leaved black-leaved
weevil in sunflower crops is unfriendly and depends on
weather and geographical conditions. In the Steppe
zone, most of the seedlings of this weed in crops ap-
pear in the first decade of May,and in the Forest-Steppe
zone - in the second decade of May. The total number
of black-leaved aphids in sunflower crops in the For-
est Steppe, southern Steppe, northern Steppe, and Dry
Steppe zone is 40,44,43,and 47 pcs./m?,respectively [7].

According to V.S. Zuza’s long-term research, cereal
annual weeds and millet weeds (Panicum miliaceum L.)
are very common in sunflower crops in the conditions
of northeastern Ukraine. The second place by mass and
the third in number among weeds belongs to dicotyle-
donous perennial species. Dicotyledonous weeds stand
out due to the variety of their species composition,
among which the most harmful are vigorous species.
At the same time, overwintering species are not infe-
rior to warm weeds in terms of number, but they take
second place in terms of mass. In total, about 50 types
of weeds were found in the sunflower crops, of which
the most numerous are common flat grass, gray mouse
and common schirytsia. Also, the definition of the types
of weediness shows that in the conditions of ordinary
farms, in almost half of the fields under sunflower, the
dominant position among the weeds is occupied by rhi-
zome species. In the fields of experimental farms and
experimental plots, under the conditions of observing
the crop rotation system and carrying out the main
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cultivation of the soil under the culture by the method
of improved sedge, rhizome species prevail in only 20%
of sunflower crops [8].

According to A.M. Kovalenko, sunflower crops were
the least weedy in crop rotation with black steam, while
in crops of other crop rotations, the number of weeds
increased by 12.6-30.2%, and their mass increased by
1.4-2.0 times. The most widespread were early spring
weeds, the share of which in crop rotation with peas
was 52.2%, and in other crop rotations - 63.2-67.8%. In
crop rotation with peas, the share of early spring weeds
increased slightly - up to 28.9% and perennial weeds -
up to 19.2%, compared to other crop rotations - 15.0-
24.2% and 13.0-19.2%, respectively [9].

As evidenced by the results of M.V. Shevchenko’s
research, the use of various methods of tillage for sun-
flower, compared to plowing, led to an increase in the
number of weeds in crops by 12-29% [10]. I.D. Tkalich
and co-authors point out the increase in weediness of
cultivated areas and the decrease in sunflower yield in
the direction from plowing to zero tillage. In their opin-
ion, this is caused by the deterioration of the physical
condition of the soil and its moisture regime [2].

The conducted studies show that in the sowing
of agricultural crops, including sunflower, against the
background without herbicides in variants of the use
of tillage, the number of short-term and perennial
weeds, compared to plowing, increases by 10-20% and
by 1.5-2%, respectively ,0 times. Accordingly, the mass
of weeds also increases — by 20-30%. The use of her-
bicides before sowing sugar beets and sunflowers, as
well as during the growing season for crops of contin-
uous sowing, reduced the number of weeds by 4-4.5
times, compared to the herbicide-free background.
That is, the introduction of herbicides against the back-
ground of tillage significantly reduces the difference in
weediness, compared to systematic plowing [11; 12]. It
is also possible to replace plowing with chisel tillage
when growing sunflowers without herbicides, or diag-
onal loosening with a combination of mechanical and
chemical methods of weed control [10].

Research by S.P. Tanchyk and A.l. Babenko indicate
that the number of weed seedlings in the agrocenosis
depends on the sunflower cultivation technology, the
biological characteristics of the culture and weeds, as
well as weather conditions. Thus, in the phase of 6-7
leaves in sunflower, there were the fewest weed seed-
lings after plowing. In the variant without herbicides
and mechanical weeding during the growing season,
83 pieces/m? of wild plants were counted. Against the
background of chisel cultivation, the number of weeds
increased by 2.3 times and amounted to 195 pcs./m2.
Carrying out shallow and surface cultivation with disk
tools contributed to the increase of vegetative weeds
by 2.6 and 3.0 times, respectively. Protection of sun-
flower crops from weeds significantly reduced their
number. Thus, when applying herbicides against the



background of plowing, their number decreased by
87-92%. At the same time, against the background of
tillage, the effectiveness of herbicides was lower, com-
pared to plowing. This is explained by the fact that the
post-harvest residues and applied organic fertilizers
are contained in the upper layer and adsorb part of the
chemicals, which reduces their phytotoxicity, especially
in dry years. The survival rate of weed seedlings in the
phase of 6-7 leaves of the crop ranged from 38 to 14%.
Carrying out one pre-emergent and post-emergent
harrowing against the background of plowing, as well
as one inter-row loosening in the phase of 5-6 leaves
of the culture contributed to the reduction of weedi-
ness by 86%, and against the background of no-shelf
cultivation - by 75-80%. With the use of mechanical
measures, the weeds grew mainly in the row, especial-
ly under shelf-less tillage, and in the inter-rows they
were destroyed by the working bodies of the tooth har-
row and the cultivator [13]. In other studies, no regular
influence of the main tillage on the effectiveness of
herbicides was found. In addition, the introduction of
soil herbicides against the background of direct sow-
ing is ineffective, because the drug, remaining on the
surface of the soil, evaporates under the influence of
wind and solar energy. At the same time, it was shown
that the species composition of weeds is formed under
the influence of different methods of soil cultivation
and herbicides [14].

The results of research by O.l. Polyakov and his
co-authors show that the number of weeds in sunflow-
er crops changes under the influence of the method of
main soil cultivation and is almost independent of the
fertilizer option. So, after caring for the crops (two in-
ter-row cultivations) at the end of the growing season,
the following was calculated: 7.2-7.6 pcs./m? - for the
classical system of the main soil cultivation (discussion
in two tracks, plowing); 9.1-9.3 pcs./m? - for bladeless
(disking in two tracks, bladeless processing); 15.0-
16.1 pcs./m? - for the minimum (disking in two tracks,
cultivation). At the same time, the air-dry mass of weeds
changed under the influence of the main tillage sys-
tem and the background of mineral nutrition. Under the
classical system of basic tillage, it was equal to 22.1-
33.1 g/m2. In sunflower crops under the no-till system,
the air-dry mass of weeds increased by 11.5-13.5 g/m?in
relation to the classic one,and by 16.1-18.3 g/m? under
the minimum tillage system. In variants with mineral
fertilizers, it increased by 5.7-11.0 g/m?, 4.3-10.7 g/m?,
4.9-12.4 g/m?, respectively. Sunflower plants were the
most competitive in the fight against weeds in the
classic tillage system. The highest yield of sunflower
was obtained when growing under the classical system
of basic tillage and applying fertilizers in the dose of
N,,PsK,, for pre-sowing cultivation [15].

The purpose of the research is to establish the in-
fluence of the methods of basic tillage, fertilization
and protection systems on the weediness of sunflower
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crops placed in the semi-grain-row crop rotation of the
eastern part of the Forest Steppe of Ukraine.

MATERIALS AND METHODS

The research was carried out during 2016-2018 in a
stationary 9-type steam-grain-row crop rotation of the
Department of Plant Breeding and Varietal Research of
the Institute of Plant Breeding named after V.Ya. Yuryev
National Academy of Agrarian Sciences (black steam -
winter wheat - sugar beets - spring grain ears — peas for
grain — winter wheat - corn for grain %2 + soybean %2 -
spring grain ears - sunflower), where the plots of the first
order were the backgrounds of nutrition, and the second
order - methods of basic soil cultivation in crop rota-
tion. The scheme of the experiment included options:
1 - without fertilizers (control) - the agro background
formed due to the alternation of crop rotation; 2 - organ-
ic background (application of 30 t/ha of manure under
corn and in the field of black steam, which amounted to
6.6 t of manure per 1 ha of crop rotation area); 3 — organ-
ic-mineral background (a trace of manure + N P, .K..); 4,
5 - organic-mineral intensive background (a trace of ma-
nure + N, P, K, ). In options 1-4, fertilizers were applied
under plowing, and in option 5 — under tillage (chiseling).

The system of protection of sunflower crops from
weeds based on herbicides during the years of research
was as follows: 2016 - Trophy 90 EC (active substance
and its content — acetochlor, 900 g/l; preparation form -
emulsion concentrate; applicant (registrant), manufac-
turer - “Dow Agro Sciences WmbH?”, Australia), 2.5 I/ha
before seedlings + Fusilade Forte 150 EC (active sub-
stance and its content - fluazifop-P-butyl, 150 g/L; prepa-
ration form - emulsion concentrate; applicant (regis-
trant), manufacturer - Syngenta, Switzerland), 2.0 l/ha
during the growing season of the crop; 2017 - Hortus
(active ingredient and its content — acetochlor, 900 g/l;
preparation form - emulsifiable concentrate; appli-
cant (registrant), manufacturer — Company Ukravit LLC,
Ukraine, Agrochemical Factory LLC, Ukraine), 2.5 l/ha
to seedlings + Queen Star Max (active substance and its
content - hizalofop-P-ethyl, 125 g/l; preparation form -
emulsifiable concentrate; applicant (registrant), manu-
facturer - Ukravit Company LLC , Ukraine, LLC “Factory
of Agrochemicals”, Ukraine), 1.2 l/ha during the growing
season of the crop; 2018 - Teaser (active substance and
its content - propisochlor, 720 g/l; preparation form -
emulsifiable concentrate; applicant (registrant), manu-
facturer — Ukravit Company LLC, Ukraine, Agrochemical
Factory LLC, Ukraine ), 3.0 l/ha to seedlings.

The years of research were different in terms of
meteorological conditions. Thus, in April and May 2016,
the amount of precipitation exceeded the long-term
norm by 29.2 and 43.9 mm, respectively, and the aver-
age daily air temperature exceeded the long-term norm
by 4.6 and 1.5°C, respectively. In June, the average daily
air temperature was higher than the norm by 1.9°C, and
the amount of precipitation was lower than the norm
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by 21.7 mm. The average daily air temperature in July,
August and September was higher than normal by 1.9;
2.7 and 0.6°C, respectively. However, the amount of pre-
cipitation in July exceeded the norm by 40.0 mm, and in
August and September they fell below the norm by 8.8
and 24.4 mm, respectively.

The average daily air temperature in April 2017 was
1.2°C more than the optimal level, and in May it was
almost at the level of the long-term norm. The amount
of precipitation in April exceeded the norm by 5.7 mm,
and in May it was less than the norm by 12.2 mm. In
June, July, August and September, the average daily air
temperature was 1.0; 0.3; 4.6 and 3.5°C higher than
the climatic norm. The amount of precipitation in June,
July, August and September was less than the norm by
46.6%; 34.8; 43.5 and 13.4 mm, respectively.

The average daily air temperature in April 2018 was
4.1°Cmore than the optimal level,and in May - by 4.4°C.
The amount of precipitation in April was less than the
climatic norm by 22.4 mm, and in May by 31.9 mm. In
June, July, August and September, the average daily air
temperature was higher than the climatic norm by 2.2;
1.6;4.5 and 4.6°C, respectively. The amount of precipita-
tion inJune,July and September was less than the norm
by 21.5%; 37.7 and 3.6 mm, respectively. There was no
precipitation in August.In general,according to the indi-
cator of the amount of precipitation, 2016 can be char-
acterized as sufficiently moistened, and 2017-2018 -
insufficiently moistened. An excess of average daily air
temperatures for the spring-summer period was also
noted, compared to the average long-term indicators.

Inspection of sunflower crops for weediness was
carried out in September according to the method of
V.S. Zuzy, R.A. Gutyanskyi [16]. For each option, a sepa-
rate form was allocated, in which after the survey, the
identified types of weeds or litterers (including carrion
from the seeds of field crops) were entered. At the same
time, both dominant and subdominant species of weed
plants were counted. The dominant role of each species
was assessed quantitatively, based on its share in the
formation of the total mass of the segetal grouping on
the variant. Those species whose weight exceeded 10%
of the total weight of all weeds were considered domi-
nant, and subdominant - 3-10%, respectively.

When determining the type of weediness in its
name, the group that was most represented in the total
mass of weeds was put on the first place, and on the
second or third - groups of weeds in accordance with
their participation in the segetal grouping. The level of
weediness in each option was determined by the specif-
ic share of weeds in the total mass of agrophytocenosis:
up to 1% - very weak; 1-5% - weak; 6-15% - average;
16-45% - strong; more than 45% is very strong.

RESULTS

In the Table 1 summarizes the results of our three-year
research, which shows ten main types of weeds, which
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according to the occurrence rate are classified from very
widely (76-100%) to widely (51-75%) common species
in sunflower crops. Among them, gray mouse, common
flat and white quinoa were present in all variants every
year. In addition, the following were found annually: in
option 1 - common sedum, bitter gorse (Polygonum lap-
athifolium L.), pink thistle and field birch; in option 2 -
nightshade black and bitter gorse; option 3 - common
sedum, black nightshade and bitter gorse; option 4 -
common scotch, nightshade, bitter gorse and field birch;
option 5 - common sedum, nightshade, garden purslane
(Portulaca oleraceaL.),ragweed and malva neglecta Wallr.

The category of moderately common (26-50%)
weed plants in terms of the species occurrence rate
in sunflower crops includes: birch fallopium (Fallopia
convolvulus (L.) A. Love), waste millet (Panicum miliace-
um var. ruderale Kitag.), netreba common, black-leaved
black-leaved, the curls are neglected, triticale (Triticose-
cale Witt.), field plantain (Thlaspi arvense L.), hairy pea
(Vicia villosa Roth.).

The category of rare (1-25%) species in crops in-
cludes: green mouse, common sedge (Avena fatua L.),
annual sedge, common bitter gourd, bird’s sedge (Polyg-
onum aviculare L.), sunflower sedge, spring barley (Hor-
deum vulgare L.), spring wheat (Triticum L.), buckwheat
(Capsella bursa-pastoris (L.) Medik.), spring sedge (Sene-
cio vernalis Waldst. et Kit.), Canadian sedge (Erigeron
canadensis L.), Sisymbrium Loeselii L., field violet (Viola
arvensis Murr.), medium star (Stellaria media (L.) Vill.),
white milkweed (Melandrium album (Mill.) Garcke), spot-
ted hemlock (Conium maculatum L.), yellow field thistle
(Sonchus arvensis L.), common wormwood (Artemisia
vulgaris L.),wild chicory (Cichorium intybus L.), large bur-
dock (Lappa major Gaertn.), dandelion (Taraxacum offici-
nale Web. et Wigg), meadow clover (Trifolium pratense L.),
common flax (Linaria vulgaris Mill.), curly sorrel (Rumex
crispus L.), mo Tatar locan (Lactuca tatarica (L.) S.A. Mey).

In total, 42 species of weeds and weeds (includ-
ing carrion from the seeds of field crops) were de-
tected in sunflower crops after spring grain ear crops.
Bright species predominated among them. Thus, 21
species were included in the group of early and late
spring weed plants: gray mouse, green mouse, com-
mon plantain, common millet, white quinoa, common
sorrel, black solanum, garden purslane, ragweed, broad-
leaved mustard, Birch-like fallopium, common netreba,
black-leaved black-leaved, neglected curlews, common
spore, common sedge, sunflower wolfberry, spring bar-
ley, spring wheat, spring triticale. The group of overwin-
tering, winter and two-year weeds was represented by
10 species: common buckwheat, spring sedge, Lozel’s
dry rib, field sedge, field violet, Canadian sedge, medi-
um star, white hemlock, spotted hemlock, and hairy pea.
The group of perennial weeds included 11 species: pink
thistle, yellow field thistle, field birch, common worm-
wood, wild chicory, large burdock, medicinal dandelion,
meadow clover,common flax, curly sorrel, Tatar molokan.



The highest number of the weed component was
recorded in the control (option and on the organic-min-
eral intensive background, where fertilizers were ap-
plied under no-till tillage (option 5). Thus, in options
1,2, 3,4 and 5, respectively, 29, 23, 21,23 and 27 types
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of weeds and clogs. The share of spring early and late
types of weed plants in variants 1, 2, 3,4 and 5 was 62,
65, 62, 56 and 63%, respectively, wintering, winter and
two-year - 24,22,9,22 and 11%, perennial - 14, 13, 29,
22 and 26%.

Table 1. Species composition, dominant role and share of the occurrence of main weeds in sunflower crops depending
on the methods of the main tillage and fertilization system (2016-2018)

Types of

weeds

Yellow bristle

33 33 11 11 33
gras
Echinochloa -y, 4y 33 11 33
crus-galli
Common 33 22 33 22
lambsquarters
Livid 33 11 2 1
amaranth
So.Lanum 27 33
nigrum
Purslane 22 11
Common 11 22 11 11 11
ragweed
Pale 11 33 33
smartweed
Pink sow
thistle 11 22 33 12 22
Field
bindweed e &

Meeting
share,
%

22 33 22 33 11 11 33 100
11 33 11 33 11 11 33 100
33 2 33 22 33 100
33 22 33 11 33 93
33 11 33 33 93
22 22 33 67
1 22 11 22 11 33 67
33 33 33 93
12 22 11 22 22 22 73
22 33 22 73

Note: Dominance (d), subdominance (s) and presence (p) of weed plants in sunflower crops during: 1 - one year; 2 - two

years; 3 — three years of research

The system of protection of sunflower crops from
weeds was different in the years of research, but each
year soil herbicides from the chloracetomidine group
were used in crops: Trofi 90 ES, Hortus and Tizer. This af-
fected the indicators of dominance and subdominance
of certain weed species in the years of research. Thus,
in 2016, after the composition of Trofi 90 EC and Fusi-
lade Forte 150 EC, sunflower crops were significantly
dominated by white quinoa, primarily in the variants
with fertilizer application. In addition, the dominant
and subdominant positions in individual variants were
occupied by the pink thistle, the gray mouse and the
flat common thistle. This is explained as follows: white
quinoa is moderately sensitive to Trofi 90 EC, pink this-
tle is resistant to these drugs, and overgrown plants of
annual cereals did not completely die under the action
of the graminicide Fusilade Forte 150 EC.

In 2017, sunflower crops were dominated by pink
thistle, gray mouse thistle, and common flatleaf thistle.
The presence of pink thistle in crops is due to the lack
of influence on it by the soil herbicide Hortus and the
graminicide Queen Star Max. The incomplete effective-
ness of the anti-grass herbicide Queen Star Max against

gray mouse and common flat mouse is associated with
adverse weather conditions during the treatment period.

Sunflower crops in 2018 were dominated and
sub-dominated by white quinoa, common sedum, and
ragweed in most variants. The insufficient effectiveness
of the Tizer soil herbicide in relation to white quinoa
and ragweed is associated with their moderate sensitiv-
ity to this drug, and in the case of common vetch - with
a lack of precipitation during its application. In addition,
according to our observations, the process of forming
resistance to chloracetomidine herbicides, especially to
the active substance propisochlor (in our case, to the
Tizer drug), is currently taking place in common sedum.

It was found that 6 types of weediness were formed
in sunflower crops depending on fertilizer, tillage and
weed protection system over the course of three years
of research (Table 2):

1) dicotyledonous-cereal annual-rhizome;

2) dicotyledonous-rhizophilic-cereal annual;

3) dicotyledonous-cereal annual,

4) annual cereal-rhizome-perennial dicotyledonous;
) cereal annual-dicot nomaloric-rhizome;

)

5
6) rhizome-cereal annual-dicotyledonous annual.
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Table 2. Type of weediness of sunflower crops depending on the methods of the main tillage and fertilization system

Avyear of research

2017

1 dicotyledonous-cereal annual-rhizome
2 dicotyledonous-cereal annual-rhizome
3 dicotyledonous-cereal annual-rhizome

4 dicotyledonous-cereal annual-rhizome

(O}

dicotyledonous-cereal annual-rhizome

ltwasestablishedthatin2016,inallvariants,dicotyle-
donous species predominated in the total mass of weeds.

In 2017, cereal annual weeds prevailed in the ferti-
lized variants, and rhizomes prevailed in the control. At
the same time, in 2018, dicotyledonous annual species
prevailed in the fertilized variants, and cereal annual
species prevailed in the control.

That is, in 2017-2018, the type of weediness of
sunflower crops in the control variants differed from

cereal annual-rhizome-dicotyledonous annual
cereal annual-rhizome-dicotyledonous annual
cereal annual-rhizome-dicotyledonous annual
cereal annual-rhizome-dicotyledonous annual

cereal annual-rhizome-dicotyledonous annual

dicotyledonous-cereal annual
dicotyledonous-cereal annual
dicotyledonous-cereal annual
dicotyledonous-cereal annual

dicotyledonous-cereal annual

the type of weediness in the fertilized variants.m The
level of weediness in 2016 and 2018 in option 1 was
medium, and in options 3-4 and 5 - strong and very
strong, respectively. In 2017, options 1 and 5 showed
a high level of weediness, while the others showed a
medium level.

That is, a higher level of weediness was observed
annually in the option with no-shelf main tillage (chis-
eling) than in most options with plowing (Table 3).

Table 3. The level of weediness of sunflower crops depending on the methods of the main tillage and fertilization system

Avyear of research

1 average

2 average

3 strong

4 strong

5 very strong
CONCLUSIONS

When sunflower was placed in the last field of a sta-
tionary 9-field steam-grain-row crop rotation after the
predecessor of spring grain ear crops, 42 types of weeds
and weeds were found in its crops. The main types of
weeds in the crops were yellow bristle grass, Echino-
chloa crus-galli,common lambsquarters, livid amaranth,
solanum nigrum, purslane, common ragweed, pale
smartweed, pink sow thistle and field bindweed. The
herbicide application system significantly influenced the
indicators of dominance and subdominance of certain
weed species inthe years of research.The largest number
of different types of weeds and polluters was determined
in the control (without fertilizers, plowing) and on the
organic-mineral intensive background (manure residue,
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2017
strong average
average strong
average strong
average strong
strong very strong

030t/ha+N, P, K, ,chiseling).For the most part,the type
of weediness of sunflower crops in the control variants
differed,compared to the non-fertilized variants.The lev-
el of weediness in the no-till option was strong and very
strong, and in the other options — medium and strong.

So, on the basis of the obtained data, it can be stat-
ed that plowing, which has advantages in reducing the
weediness of crops, is the best method of the main cul-
tivation of the soil for sunflower in the conditions of
the eastern part of the Forest Steppe of Ukraine, com-
pared to plowing the soil without tilling (chiseling).

Further research should be directed to a detailed
study of the impact of long-term fertilization systems
on the weediness of sunflower crops under the condi-
tions of a semi-grain-row crop rotation.
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AHoTauif. Ha MiXHapoaHMX Ta BITYM3HAHMX PUHKAxX MPOAYKLIi CinbCcbkorocnogapcbkoi chepu cnocTepiraeTbcs
NiABULLEHHS MOMNWUTY Ha ONIMHI KYNbTypW, 30KpeMa COHSALWHWK OAHOPIYHMM Ta NPOAYKTM MOro nepepobku.
COHSILIHMKOBE HACiHHS KOPUCTYETbCA MEPMAHEHTHUM MOMMTOM, WO [OBOAWUTb MOr0 BUCOKY PEeNneBaHTHICTb.
BupoluyBaHHS Li€i KynbTypu € LOCUTb peHTabenbHNM A8 CilbCbKOroCnoaapCbkMx TOBapOBUPOOHUKIB | HE BUMArae
CYTTEBMX A0AATKOBMX BMTpaT. Came TOMy Bce Binblioro 3HaYeHHs OTPUMYE HAaYKOBO OOrpYHTOBaHE LOTPUMAHHS
CiBO3MiHM Y NPOLECi BUPOLLYBAHHS COHALWHUKY. 3a0ypaHEHICTb I'PYHTY BMIMBAE HA NPOAYKTUBHICTb BUPOLLYBAHUX
CiNbCbKOrocnoaapcbkmx KynsTyp. MNopspok ynobpeHHs Ta 06pobiTKy MOCIBHOT MAOLWL MA€E BaX/IMBE 3HAYEHHS Y
noninweHHi ii MikpobionoriyHoro ctaHy. MNowyk cnocoby pauioHanbHOro Ta ePeKTUBHOIO 3acTOCyBaHHS LOOpWB
€ HaranbHWM 3aBAAHHAM MNpaUiBHMKIB arpapHoi chepu. Metoo poboTn Byno BU3HAUYEHHS KiNbKOCTi OYp9HiB i
3aCMivyBaYiB y Noi CTaLioOHApHOT 3epHO-NPOCANHOI CiBO3MiHW, NOPiIBHAHHSA TUMY 3a0ypAHEHOCTI MiX HeyaobpeHUM
Ta KOHTPOJIbHUM BapiaHTOM I'pyHTY, BUOiIp ePeKTUBHILOro cnocoby o0bpobiTky FpyHTY. Y xoai npoBeaeHHs poboTu
3aCTOCOBAHO N1abOpaTOPHUIA METOA, @ TaKOX METOAM CNOCTEPEXEHHS Ta y3arajbHeHHS. Y CTaTTi 4OCNIAKEHO BMIMB
OCHOBHOrO 06pOBITKY FPYHTY Ta CUCTEMU YA0OPEHHSA HA 3a0YPAHEHICTb NOCIBIB COHALUHMKY B CTAL,iOHAPHIN CiBO3MiHi
BnponoBx 2016-2018 pp. B yMoBax cxigHoi yacTuHu Jlicocteny Ykpainu. HabinbLwy KinbKicTb pi3HOBUAIB BYP'AHIB i
3aCMivyBaYiB y NoCiBax BUSBNEHO HA QOHi 6e3 106pMB (OpaHKa) Ta Ha OpraHiYHO-MiHepasbHOMY iIHTEHCMBHOMY (DOHI
(nicnaais rvoro, 30 7/ra + N, P, K, , unsentoBaHHA). Tun i piseHb 3aBypAHEHOCTi NOCIBIB COHALIHMKY CYTTEBO 3aNEXUTb
Bif AOCNiAXyBaHMX (akTopiB. HaykoBa HOBM3HA NoNsrae y BCTaHOBNEHHI MeToAy yA0OpeHHs rpyHTY, Wwo 3abe3neyye
MaKCMManbHY NPOAYKTUBHICTb KYNbTYpH

KniouoBi cnoBa: ciBo3MiHa, ,obpuBa, bypaHu, repbiuman, cxigHuii Jlicocten YkpaiHu, 3axXmucT NociBiB, opaHka
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