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INFLUENCE OF PREDECESSORS AND PRIMARY TILLAGE METHODS ON WEED INFESTATION
AND PRODUCTIVITY OF SUNFLOWER CROPS IN THE STEPPE OF UKRAINE

A. L. Andriienko®, I. M. Semeniaka®, O. O. Andriienko? K. V. Vasylkovska®.

YInstitute of Agriculture of the Steppe NAAS, 2 Tsentralna St., Sozonivka village, Kropyvnytskyi district, Kirovohrad
region, 27602, Ukraine

“Central Ukrainian National Technical University, 8 Universytetskyi Ave., Kropyvnytskyi, 25006, Ukraine

Topicality. Today, the issue of biologisation in agriculture, increasing the sustainability of agroceno-
ses and obtaining stable yields of high-quality products requires attention. The utilisation of predecessor by-
products on fields accelerates water infiltration into the soil, reduces surface runoff and wind speed near the
soil surface, reduces soil temperature and moisture loss through evaporation, absorbs the kinetic energy of
raindrops, and prevents the formation of surface soil crust. Crop residues absorb residual nitrogen and are
used by the following crops after decomposition. Purpose. To develop and improve the main parameters of
zonal adaptive resource-saving technology of sunflower cultivation and determine its productivity in the
Steppe of Ukraine. Materials and Methods. The effectiveness and feasibility of minimising the primary til-
lage was investigated under different predecessors and their integrated effect on the growth, development
and formation of sunflower productivity was determined. Also, the response of sunflower to the effect of pre-
decessor by-products and compensation rate of nitrogen under different depths of tillage was determined.
Results. The complex effect of the predecessor by-products and the compensation rate of nitrogen stabilised
and increased the yield of sunflower grown after winter wheat to 2.72 t/ha, and after maize for grain to 2.97 t/ha.
Minimising tillage after winter wheat resulted in an 8.4 % yield shortfall on the background of removing by-
products, a 5.5 % shortfall without removing by-products, and a 7.4 % shortfall in the case of mulching and
applying compensatory nitrogen. Direct sowing of sunflower compared to ploughing resulted in a yield
shortfall of 49 %, 40, and 39 %, respectively. Maize for grain as a predecessor provided higher yields com-
pared to winter wheat under deep tillage by 0.23-0.25 t/ha, under surface tillage by 0.22-0.39 t/ha, and
under direct sowing by 0.96-1.31 t/ha. The yield decrease under surface primary tillage after maize for
grain, the leaf mass of which was removed from the field, was insignificant, under its surface distribution —
4.7%, and under the integrated effect of by-products and compensatory nitrogen application — 8.7 %. Direct
sowing reduced sunflower yield by 8.1, 10.0 and 12.2 % compared to ploughing. Conclusions. Growing
sunflower after winter wheat and maize for grain gives better results with deep tillage and surface distribu-
tion of plant residues of the predecessor using a compensatory nitrogen rate.
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Introduction. One of the most important
tasks of modern agricultural production and
science is to solve the problem of biologisation
of agriculture, increasing profitability, sustainabi-
lity of agrocenoses and obtaining stable yields
of high-quality products. The solution to this
problem is achieved by growing plants with
consideration of their interaction and afteref-
fects. In recent decades, the harvesting of prede-
cessors with chopping and spreading of plant
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leaf mass has been used in the technological
processes of growing crops. This method of
harvesting is simple and cost-effective, as it
reduces the cost of transporting, storing it and
converting straw or leaf mass into organic ferti-
liser. In addition, these processes play a signifi-
cant role in the biologisation of agriculture, in-
creasing soil fertility, and preserving the envi-
ronment [1-4].

Soil moisture also depends on the methods
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of distribution of plant residues on the field sur-
face [1, 5]. More intensive moisture evaporation
IS observed in areas where crop residues were
incorporated to the depth of loosening the hu-
mus horizon, and moisture losses are much low-
er when crop residues distributed over the sur-
face under moldboardless ploughing. In this re-
gard, sowing crops should be started on fields with
a minimum amount of plant residues on the soil
surface, and finished on fields with a maximum
amount of them [5-7].

The by-products chopped up by harvesters
and distributed evenly across the field accelerate
water infiltration into the soil, reduce surface
runoff and wind speed near the soil surface, and
reduce soil temperature and, consequently,
moisture loss through evaporation, absorb the
kinetic energy of raindrops, prevent soil floo-
ding and surface crusting, reduce erosion and,
last but not least, absorb residual nitrogen that is
not used for yield formation, preventing its loss
and groundwater pollution. Post-harvest resi-
dues are used by subsequent crops once they
decompose. The rate of microbial decomposi-
tion of by-products in the soil is determined by
several factors: the availability of food sources
for soil microorganisms, their number, species
composition and activity, soil type, soil im-
provement, temperature, humidity, aeration, etc.
[5-8]. This makes it possible to close the small
biological cycle of substances, which was dis-
rupted by the systematic alienation of a large
part of plant by-products [9-12].

Depending on the method of primary till-
age, a particular structure of the topsoil is
formed, and microbiological processes occur in
different ways. All of this has a significant im-
pact on the dynamics and ratio of humus syn-
thesis and mineralisation, and the nutrient up-
take by plants. Therefore, the method of tillage
should be considered not only as a means of
mechanical action on the soil, but also as a tool
for creating certain ‘structures’ of the topsoil. In
other words, using different tillage methods and
fertilisation technologies, it is possible to create
topsoil in which the most favourable conditions
for plant growth and development will be
formed [13-15].

Materials and Methods. The purpose of
our research was to develop and improve the
main parameters of zonal adaptive resource-
saving technology for growing sunflower (Heli-

160

Grain Crops. Vol. 8. No. 1. 2024. P. 159-165

anthus annuus L.) with the assessment of pro-
ductivity in the northern Steppe of Ukraine, as
well as to study the possibilities of biologisation
of agricultural production, product quality im-
provement, environmental protection and scien-
tific substantiation of organisational and eco-
nomic mechanisms for ensuring innovative de-
velopment of the crop production industry in
market conditions.

The experimental plot was located on the
area of the Institute of Agriculture of the Steppe
NAAS in the Northern Steppe of Ukraine. This
region is characterised by a moderate continen-
tal climate. The soil was a deep medium-humus
heavy loamy ordinary chernozem, which was
deposited at a depth of 50-55 cm. The soil ab-
sorption complex is saturated with alkaline salts
of calcium and magnesium in the ratio of 5:1.
The pH of the soil solution is close to neutral.
The depth of the humus horizon is about 65 cm.

According to the research of the
Oblderzhrodiuchist centre, the topsoil contains
an average of 4.69 % humus, 13.7 % easily hyd-
rolysed nitrogen, mobile phosphorus of 10.0 and
exchangeable potassium of 15.1 mg per 100 g of
soil, and mobile forms of manganese, zinc, bo-
ron and sulphur of 20.2, 0.41, 1.2 and 9.8 mg
per kilogram of soil, respectively.

Precipitation falls unevenly throughout the
year at the experimental site. The average annu-
al precipitation is 499 mm. In spring and sum-
mer of some years, there is a periodic moisture
deficiency. The years of research differed in
temperature and moisture availability and were
not equally favourable for sunflower growing.
Thus, the conditions in 2012 were extremely
dry, while 2010 and 2011 were quite favourable.

The research programme was designed to
investigate the effectiveness and feasibility of
minimising the primary tillage under different
predecessors and to determine the complex im-
pact of these factors on the growth, develop-
ment and productivity of sunflower. We also
determined the response of sunflower plants to
the effect of the by-products of the predecessor
and the compensating dose of nitrogen under
different tillage systems.

The number of variants in the field expe-
riment was 18, repeated three times. The sown
area of the plot was 67.2 m?, and the registration
area was 50.4 m% The main research methods
were field and laboratory-field experiments.
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As the primary tillage is a factor in the
study, it was carried out in plots. In the variant
with deep moldboard tillage, disking by 6-8 cm
was carried out, followed by ploughing to a
depth of 25-27 cm with a PON-8-35 (KUN)
plough; in the variant with disking, double dis-
king was carried out to a depth of 8-10 cm with
an AH-2.4 disc; and in the variant with direct
drilling, no tillage was carried out.

Indicators of yield attributes and moisture
content were recorded immediately before har-
vesting by selecting 20 sunflower heads from
each plot, followed by threshing and determi-
ning the number and weight of seeds and their
moisture content in the laboratory. Harvesting
was carried out in separate plots by direct com-
bining. The yield was recalculated for 7 % seed
moisture content.

Results. Observations of the emergence of
seedlings in the dynamics showed that the
highest germination energy of sunflower seeds
was under deep primary tillage, which created
the most favourable soil temperature regime.
Slightly lower values were observed in variants
with minimisation of primary tillage both after
the winter wheat (Triticum aestivum L.) and the
maize for grain (Zea mays L.) as predecessors.

There was also a certain delay in the seed-
ling emergence due to mulching of the soil sur-
face with plant residues of winter wheat and
maize for grain, which is associated with the
influence of degradation products of organic
matter and accumulation of metabolites in the
soil, which affect the processes of swelling and
germination of sunflower seeds.

The analysis of the results of field germi-
nation of seeds showed that the use of plant res-
idues of both predecessors in the technological
process of sunflower cultivation leads to a slight
decrease in this indicator, and the use of com-
pensation rate of nitrogen compensates for these
losses.

The field germination of sunflower seeds
significantly depended on the method of prima-
ry tillage and seed treatment with Maxim XL
and Cruiser 350FS. As a rule, the germination
rate was the lowest under direct drilling and
increased with deep ploughing. The viability of
untreated sunflower seeds and seedlings was
slightly reduced against the background of
spreading plant residues on soil surface.

According to the results of numerous ex-
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periments and production experience, minimisa-
tion of tillage is often accompanied by an in-
crease in weed infestation. We have also found
that weed infestation of crops prepared for sow-
ing sunflower increased significantly under mi-
nimal and zero tillage. However, the application
of Roundup Max herbicide on the background
of disking and direct drilling allowed us to kill
all weeds, and the application of Harness herbi-
cide before sowing allowed us to control the
weed infestation on crops in all variants of the
experiment.

Thus, when sunflower was grown after
maize for grain, regardless of whether the by-pro-
ducts were removed or distributed on the soil
surface, the weed infestation on the 40™ day
after sowing ranged from 0.0 to 0.13 weeds/m?,
and on the variants with direct drilling — 3.3—
4.2 weeds/m?, while when sunflower was grown
after winter wheat, the number of weeds on the
background of ploughing was 3.7-5.2 weeds/m?,
on the background of disking — 9.0-11.7 weeds/m?,
and with direct drilling already 23.3-
33.0 weeds/m?, which significantly exceeds the
indicators after maize (Table 1).

This trend continued until the sunflower
harvest. In years with dry conditions in July and
August, there was less germination of new
weeds and deterioration in the development of
existing weeds. The most weedy areas were
plots after the winter wheat crop, where no till-
age was carried out against the background of
by-products removal. The number of weeds in
this variant was 38.3 plants/m?, and their weight
at the time of harvesting was 411.0 g/m?
against the background with by-products distri-
bution — 24.4 plants/m? and their weight —
346.2 g/m?, and under the condition of complex
application of plant residues and compensation
rate of nitrogen, the number and weight of
weeds decreased to 18.4 plants/m” and 285.3 g/m®.
It should be noted that the number of weeds
decreased to 7.9-10.2 plants/m? under surface
tillage and to 4.8-7.2 plants/m? under deep
ploughing when growing sunflower after winter
wheat.

During the harvesting of sunflower grown
after maize for grain, weeds were observed only
in single specimens, except for the direct drill-
ing variants — 2.6-4.2 plants/m? with a weight
of 18.3-21.7 g/m% But these indicators were
significantly lower compared to the growing of
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Table 1. Weed infestation of sunflower crops depending on the method
of harvesting predecessors and methods of primary tillage, 2010-2012

Number of weeds, plants/m?
Predecessor | Method of harvesting Soil tillage Before 40 days after | During harvesting
sowing sowing | plants/m? | g/m?
th b q deep tillage 4.2 52 7.2 70.7
with by-products =g, face tillage 6.8 11.7 10.2 151.7
removal - —
direct drilling 20.0 33.0 38.3 411.0
ithout b d deep tillage 4.2 3.9 4.8 43.2
Winter wit O;J;mg\-/p;:o uet ™ surface tillage 8.3 11.0 8.1 128.8
wheat direct drilling 19.0 25.0 244 346.2
without by-product | deep tillage 3.7 3.7 5.9 25.9
_removal and with  "'q rgace tillage 7.7 9.0 7.9 109.2
introduction of com-
pensation rate of direct drilling 15.0 26.0 18.4 285.3
nitrogen
ith b q deep tillage 1.8 0.0 0.0 0.0
with By-products 175, e tillage 2.3 1.0 0.3 0.3
removal - —
direct drilling 5.8 4.2 2.6 21.5
thout b duct deep tillage 1.4 0.1 0.3 0.4
. without by-produc -
Maize for removal sgrface tl_llgge 2.8 1.8 0.8 4.2
grain direct drilling 4.7 3.8 3.5 21.7
without by-product | deep tillage 1.4 0.0 1.2 1.0
_removal and with g rface tillage 2.6 0.7 1.8 6.1
introduction of com-
pensation rate of | djrect drilling 4.1 3.3 4.2 18.3
nitrogen

sunflower after winter wheat.

The weather conditions during the grow-
ing season of the years of research differed and
this significantly affected the yield attributes of
sunflower. The surface tillage instead of deep
ploughing after winter wheat resulted in a 9.6 %
reduction in the 1000-seed weight in the back-
ground with straw removal, 4.3 % in the vari-
ants with the distribution of the by-products of
previous crops, and 5.0 % in the background
with soil mulching and the introduction of a
compensation rate of nitrogen.

Growing sunflower after maize for grain
under deep ploughing provided 1000 seed
weight of 49.8-51.6 g, which is almost equal to
the values obtained after winter wheat as a pre-
decessor. The surface tillage led to a decrease in
this indicator by 4.2-5.9 %, and the direct dril-
ling resulted in a decrease by 6.8-7.4 %.

The oil content of sunflower seeds is an
important indicator of their productivity. The
results of our research showed a tendency to
decrease this indicator when direct drilling was
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used after winter wheat on backgrounds where
the by-products of the predecessor were distri-
buted on the soil surface. More significant fluc-
tuations in this indicator due to the minimisation
of soil tillage were noted when sunflower was
grown after maize for grain, where it decreased
t0 47.1-48.3 % under direct drilling (Table 2).
The highest oil content of sunflower seeds
was recorded under deep moldboard tillage after
the winter wheat and, depending on the harvest-
ing method, was 50.5-50.6 %. The oil content
of sunflower under surface tillage was close to
the variants with deep tillage — 50.3-50.5 %.
The test weight of the seed is also a significant
indicator of quality. The use of surface tillage
compared to deep ploughing after winter wheat
resulted in a 1.5 % decrease in this indicator on
the background of straw removal, 1.4 % de-
crease in the variants with the distribution of the
by-products of the predecessor, and 1.7 % de-
crease in the background of mulching and the
introduction of a compensation rate of nitrogen.
Growing sunflower under direct drilling after a
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Table 2. Sunflower seed quality indicators depending on the method of harvesting

predecessors and methods of primary tillage, 2010-2012

Predecessor Method of harvesting Soil tillage Oil content, Test weight, Yield,
(factor A) (factor B) (factor C) % o/l t/ha
with by-products re- deep til!age 50.5 407.0 2.61

moval surface tillage 50.4 401.0 2.39

direct drilling 50.2 395.3 1.33

. deep tillage 50.6 411.3 2.55

Winter without by-product surface tillage 50.3 405.3 241

removal : -

wheat direct drilling 49.6 396.7 1.53
without by-product deep tillage 50.5 422.7 2.72

removal and with intro- | surface tillage 50.5 415.7 2.52
dtﬁ’g;'?gtgg‘;ﬂffgjﬁ direct drilling 49.0 411.3 1.66

. deep tillage 49.7 444.7 2.85

with by-prodlucts "€ [“surface tillage 49.2 440.0 2.78

mova direct drilling 47.9 4273 2.65

. deep tillage 50.2 441.0 2.78

Maize for WItho:Jtnl:y-pzoduct surface tillage 48.3 440.3 2.65
grain emova direct drilling 471 4313 250
without by-product deep tillage 49.5 444.0 2.97

removal and with intro- | surface tillage 49.7 4437 2.74

duction of compensa- - —
tion rate of nitrogen direct drilling 48.3 428.3 2.61

LSDgs, t/ha, factor 4 0.08-0.11; factor B 0.10-0.13; factor C 0.10-0.13; factor 4B 0.14-0.19;
factor 4C 0.14-0.19; factor BC 0.17-0.23; factor ABC 0.25-0.33

stubble predecessor resulted in a decrease in test
weight of seeds on the background with biomass
removal by 2.9 %, in variants with distribution
of by-products of the predecessor — by 3.5 %,
and on the background with soil mulching and
application of a compensation rate of nitrogen —
only by 2.7 %.

Growing sunflower after maize for grain
under deep ploughing provided test weight of
seeds at the level of 427.4-444.7 g/l, which is
higher than in the variants where sunflower was
grown after winter wheat. The surface primary
soil tillage led to a decrease in this indicator by
no more than 1.1 %, and under direct drilling —
by 2.2-3.9 %.

The highest yield of sunflower on average
over the years of research was obtained on the
background of moldboard ploughing with the
distribution of by-products of the predecessor
on the soil surface using a compensation rate of
nitrogen, which was 2.72 t/ha after winter wheat
and 2.97 t/ha after maize for grain.

The minimal soil tillage instead of ploug-
hing after the stubble predecessor led to a sig-
nificant decrease in yield. Growing sunflower
under minimal soil tillage resulted in vyield

Grain Crops. Vol. 8. No. 1. 2024. P. 159-165

shortage by 0.22 t/ha on the background with
straw removal, by 0.14 t/ha in variants with dis-
tribution of by-products of the predecessor, and
by 0.19 t/ha on the background with soil mulch-
ing and application of a compensation rate of
nitrogen. The direct drilling of sunflower led to
a decrease in yield by 1.28 t/ha on the back-
ground with biomass removal, by 1.01 t/ha in
variants with distribution of the by-products of
the predecessor, and by 1.05 t/ha on the back-
ground with soil mulching and application of a
compensation rate of nitrogen.

Growing sunflower on the background of
distribution of straw of winter wheat as a prede-
cessor on the soil surface reduced the yield per
unit area by 0.06 t/ha compared to the variants
with the removal of by-products from the field,
excluding areas where no tillage was carried
out. In the variants with direct drilling with leaf
mass removal, the sunflower yield was the low-
est and amounted to 1.33 t/ha. Mulching the soil
surface led to an increase in sunflower yield by
0.21 t/ha, and application of a compensation rate
of nitrogen to the mulched areas increased the
yield by 0.33 t/ha.

Growing sunflower after maize for grain
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with deep ploughing against the background of
by-products removal provided a yield of
2.85t/ha, and in case of distribution of by-
products on the soil surface and introduction of
nitrogen fertilisers — 2.97 t/ha. Reducing the
depth of the main tillage to 8-10 cm did not
lead to a significant decrease in productivity on
the background of by-products removal, howev-
er, the yield decreased by 0.13 t/ha when maize
leaf mass was distributed on soil, and by
0.20 t/ha when by-products were distributed and
a compensation rate of nitrogen was applied.
Direct drilling of sunflower after maize for grain
led to a significant decrease in its productivity.
Thus, the sunflower yield was 2.65, 2.50 and
2.61 t/ha, respectively, which is 0.20, 0.28 and
0.36 t/ha less than in the variants with plough-
ing. Distribution of leaf mass on the soil surface
led to a yield shortfall per unit area by 0.07—
0.15 t/ha compared to the variants with the by-
products removal under all studied methods of
primary soil tillage. The introduction of a com-
pensation rate of nitrogen against the back-
ground of the use of by-products ensured an
increase in sunflower yields compared to other
variants of harvesting the predecessor only
against the background of deep primary tillage.

Conclusions. The use of plant residues of
the predecessor and a compensation rate of ni-
trogen after winter wheat stabilised sunflower
yields at 2.72 t/ha, and after maize for grain
increased yields to 2.97 t/ha.

References

1. Lebid, Ye. M., Dziubetskyi, B. V., Pashchenko, Yu. M.
(2006). Enerhozberezhni i resursooshchadni tekhnolo-
hii vyroshchuvannia kukurudzy. [Energy-saving and
resource-saving technologies for growing corn]. Dni-
propetrovsk: Instytut zernovoho hospodarstva UAAN,
32 p. [in Ukrainian]

2. Shuvar, 1. A. (1996) Crop rotation in modern agriculture.
Silskyi hospodar [Agriculture], 2—6. 6-7. [in Ukrainian]

3. Savranchuk, V. V., Andriienko, A. L., Semeniaka, 1. M.,
Andriienko, O. O. (2011). Ways to increase yields and
optimize sunflower cultivation technology in the Steppe of
Ukraine. Posibnyk ukrainskoho khliboroba [A manual
for the Ukrainian farmer]. Rozd. 9. Tekhnolohii vy-
roshchuvannia s/h kultur. 164—183. [in Ukrainian]

4. Andriienko, A. L., Andriienko, O. O. (2010). Shliakhy
pidvyshchennia urozhainosti ta optymizatsiia tekhno-
lohii vyroshchuvannia soniashnyku v zoni ryzykova-
noho zemlerobstva [Ways to increase yields and opti-
mize sunflower cultivation technology in the risky
farming zone]. Kirovohrad: KIAPV NAAN [in Ukrainian]

5. Chaplot, V., Saleh, A., Jaynes, D. B., Arnold, J. (2004).
Predicting water, sediment and NO3z-N loads under

164

Grain Crops. Vol. 8. No. 1. 2024. P. 159-165

Growing sunflower after winter wheat
with minimal soil tillage led to a decrease in its
productivity by 8.4 % on the background of
straw removal, by 5.5 % in variants with distri-
bution of the by-products of the predecessor,
and by 7.4 % on the background of soil mul-
ching and introduction of a compensation rate of
nitrogen. Direct drilling sunflower resulted in a
decrease in yield by 49 % on the background
with predecessor biomass removal, by 40 % in
variants with distribution of by-products of the
predecessor, and by 39 % on the background of
soil mulching and introduction of a compensa-
tion rate of nitrogen. Mulching the soil surface
increased the yield by 13 %, and when nitrogen
fertilisers were applied along with mulching, it
increased sunflower yield by 20 %.

Maize for grain as a predecessor ensured
higher yields compared to winter wheat on the
background of deep tillage by 0.23-0.25 t/ha, by
0.22-0.39 t/ha on the background of surface
tillage, and by 0.96-1.31 t/ha with direct dril-
ling. The yield decrease was not significant when
the depth of the primary tillage was reduced to
8-10 cm after maize as a predecessor, when leaf
mass harvested was removed, it was 4.7 % when
the by-products were distributed on the soil, and
8.7 % when the by-products were distributed
and a compensation rate of nitrogen was ap-
plied. Direct drilling of sunflower after maize
for grain reduced sunflower yield per unit area
by 8.1, 10.0 and 12.2 % compared to ploughing.

scenarios of land-use and management practices in a
flat watershed. Water, Air, & Soil Pollution. Jg. 154.
1-4.271-293.

6. Saiko, V. F. (2003) Naukovi osnhovy ratsionalnoho
vykorystannia zemel, vyvedenykh z intensyvnoho obro-
bitku [Scientific basis for the rational use of land with-
drawn from intensive cultivation]. Naukovi oshovy
ratsionalnoho vykorystannia zemel, vyvedenykh z
obrobitku [Scientific basis for the rational use of land
withdrawn from cultivation]. (pp. 3-7). Fitosotsio-
tsentr, Kyiv [in Ukrainian]

7. Holland, J. M. (2004). The environmental consequen-
ces of adopting conservation tillage in Europe: Revie-
wing the evidence. Agric. Ecosyst. Environ., 103. 1-25.

8. Carceles Rodriguez, B., Duran-Zuazo, V. H., Soriano
Rodriguez, M, Garcia-Tejero, I. F., Galvez Ruiz, B,
Cuadros Tavira, S. (2022). Conservation Agriculture as a
Sustainable System for Soil Health: A Review. Soil Sys-
tems, 6 (4). 87. https://doi.org/10.3390/soilsystems6040087

. Nicolae Scarlat, Milan Martinov, Jean-Frangois Dalle-
mand. (2010). Assessment of the availability of agri-
cultural crop residues in the European Union: Potential

©

https://doi.org/10.31867/2523-4544/0326


http://elibrary.ru/author_items.asp?authorid=&authorhash=%D0%A7%D0%B0%D0%BF%D0%BB%D0%BE%D1%82+%D0%92
http://elibrary.ru/author_items.asp?authorid=&authorhash=%D0%A1%D0%B0%D0%BB%D0%B5%D1%85+%D0%90
http://elibrary.ru/author_items.asp?authorid=&authorhash=%D0%AF%D1%8B%D0%BD%D0%B5%D1%81+%D0%94+%D0%91
http://elibrary.ru/author_items.asp?authorid=&authorhash=%D0%90%D1%80%D0%BD%D0%BE%D0%BB%D0%B4+%D0%96
http://elibrary.ru/issues.asp?id=1695&selid=213844

and limitations for bioenergy use. Waste Management, Ways to optimize the use of land in Ukraine after the

30 (10). 1889-1897. https://doi.org/10.1016/j.wasman. lifting of the moratorium on its sale and purchase. Zb.
2010.04.016 nauk. prats In-tu zemlerobstva NAAN. Kyiv: EKMO.

10. Chalise, K. S., Singh, S., Wegner, B. R., Kumar, S., Spetsvypusk. 18-27. [in Ukrainian]

Pérez, G. J. D., Osborne, S. L., Nleya, T., Guzman, J., 14. TerAvest, D., Carpenter-Boggs, L., Thierfelder, C.,
Rohila, J. S. (2018). Cover crops and returning resi- Reganold, J. P. (2015). Crop production and soil wa-
due impact on soil organic carbon, bulk density, ter management in conservation agriculture, no-till,
penetration resistance, water retention, infiltration, and conventional tillage systems in Malawi. Agric.
and soybean yield. Agron. J., 110. 99-108. Ecosyst. Environ., 212. 285-296.

11. Maslov, O. (2014). Soil microbes, organic matter and  15. Mondal, S., Chakraborty, D., Das, T. K., Shrivastava, M.,
nutrient recirculation. Zerno [Grain], 12 (105). 130— Mishra, A. K., Bandyopadhyay, K. K., Aggarwal, P.,
133. [in russian] Chaudhari, S. K. (2019). Conservation agriculture

12. Lykhochvor, V. V. (2008). Fertilizer alternative. had a strong impact on the sub-surface soil strength
Zerno [Grain], 3. 62—72. [in Ukrainian] and root growth in wheat after a 7-year transition pe-

13 Hrenov, V. 0., Dziuba, O. H., Datsko, L. V. (2007). riod. Soil Tillage Res, 195. 104385.

VK 631.5:633.854

YAnopienko A. JI., *Cemensxa I. M., *Anopienxo O. O., *Bacunvkoscvka K. B. Bnius nonepednuxie ma
CnoCco0i¢ OCHOBHO20 00pPOOIMKY TPYHMY HQ 3a0Yp’AHeHicmb ma HPOOYKMUEHICMb NOCIBI6 COHAWHUKY 6
Cmeny Ykpainu. 3epnosi kynomypu. 2024. 8 (1). 160-166.

1I;Ltcmumym cinbcvkoeo eocnooapcmea Cmeny HAAH, eyn. Llemmpanvua, 2, c. Cosoniexka, KponusHuysbkuii patioH,
Kiposoepadcvra obnacme, 27602, Yrpaina

2 . o . . . . . . . .
LlenmpanbHoyKpaincoKkull HAYIOHATbHULL MeXHIYHULL YHisepcumem, npocn. Yhieepcumemcwruil, 8, m. Kponusnuyskuii,
25006, Ykpaina

AKTYyalIbHiCTh. BaxmuBuM 3aBIaHHIM CHOTOJICHHSI € BUPILICHHS MpoOyieMu Oiojorizamii 3emiepoo-
CTBa, MiJIBUIICHHS CTIHKOCTI arpoIeHO3iB Ta OTPUMAaHHS CTAa0UTBPHHX YpOXaiB BHUCOKOSAKICHOI TPOMYKIIIi.
PoscitoBarns mo0ivHOI MPOAYKIii MOTIEPEAHUKIB MPUCKOPIOE iH(GIIHTPAIliI0 BOAU B TPYHT, 3MEHIIYE ii TO-
BEPXHEBHI CTIK Ta WIBUIKICTH BITPY OLIS MOBEPXHi IPYHTY, 3HIDKYE TEMIIEpaTypy IPYHTY i BTpaTH BOJIOTH
Yyepe3 BUIIAPOBYBaHHs, Oepe Ha cede KiHeTHYHY HEPTil0 JOMIOBUX Kparelb, 3a1o0irac yTBOPEHHIO TTOBEPX-
HEeBOI Kipkd. POCITMHHI pEeIITKH IOTTHHAIOTH 3aJIMIIKOBHH a30T, PO3KIAJal0YHCh BHKOPUCTOBYIOTHCS
HACTYITHUMH KyJnbTypamu. MeTa gociikeHb. Po3poOuTH 1 yIOCKOHATUTH OCHOBHI MapamMeTpH 30HaJIbHOT
aIalITHBHOI pecypco30epirarouoi TeXHOIOTii BUPOIYBaHHS COHSIIHUKY Ta BU3HAYUTH HOTO POYKTUBHICTD
B ymoBax Cremy Ykpainu. Matepianu i Metoau. JJocnimkyBanu eeKTHBHICTh Ta TOMITBHICTh MiHIMI3aMii
OCHOBHOT'O OOpOOITKY IPYHTY 3a PI3HHX MONEPEHUKIB Ta BU3HAYAIN X KOMIUIEKCHUH BIUTUB HAa PICT, pO-
3BUTOK Ta ()OPMYBaHHS MPOJYKTHBHOCTI COHAIIHMKY. TaKOX BH3HAYalIM PEAKI0 POCIMH COHSIIHHKY Ha
N0 MO0IYHOI MPOAYKIIii MOTMEepeHUKAa Ta KOMIIEHCATOPHOI MT03U a30Ty 3a Pi3HOTIHMOWHHOTO OOpOOITKY
rpynTy. PesyabraTu. KommuekcHa nist moGivHOT MpoayKii MONepeJHAKIB Ta KOMIEHCATOPHOI JI03U a30Ty
cTalii3yBalia Ta HiJBUIYBaJia yPOKANHHICTh COHSIIHUKY IICJIS MIISHMII 03UMO] 10 piBHA 2,72 T/ra, a micis
KYKypy/A3u Ha 3epHO 10 2,97 T/ra. MiHiMi3amist 00poOiTKy TpyHTY MICHS MIIEHUII 03MMOI MTPU3BOIMIA JIO
Heo00py Bpoxkaro Ha (GoHi 3 BinuyXeHHsIM cojioMu Ha 8,4 %, 3 11 po3citoBaHHAM — Ha 5,5 %, a npu Mynpuy-
BaHHI IPYHTY Ta BHECEHHI KOMIIEHCATOPHOTO a30Ty — Ha 7,4 %. BupolilyBaHHs COHSIIHUKY 3a MPSIMOT CiBOM
MOPIBHSHO JI0 OPaHKH MPHU3BOJIWIO 10 Hexo0opy Bpoxkaro Ha 49 %; 40 , ta 39 % Bixnoeiano. [Tonepentuk
KyKypy/J3a Ha 3epHO 3a0e3ledyBaB BHIIY YPOXKaHHICTH IMOPIBHSHO JO IIIEHHII O3MMOi 3a IJIMOOKOro
00po0iTKy IpyHTY Ha 0,23-0,25 T/ra, 3a Misikoro — Ha 0,22—-0,39 1/ra, a 3a npsMoi ciBdu — Ha 0,96—1,31 1/ra. 3Hu-
JKEHHSI YPOXKaWHOCTI 332 MIUJIKOIO OCHOBHOI'O OOpOOITKY IPYHTY MICJIsl MOMEPEIHUKA KyKypy/3a Ha 3epHO,
JMCTOCTEOIOBY Macy KOO BiAUyXKyBaJd 3 1OJIs, OyJI0 HECYTTEBUM, 3a po3citoBaHHs ii — 4,7 %, a npu KOM-
IUIEKCHIHM 1ii moOiYHOI MpOAYKLil Ta KOMIEHCATOPHOI J03U a30Ty cTaHOBWIO 8,7 %. 3acTocyBaHHS MPSIMOT
CIBOM 3HIKYBAJIO ypOXKakHICTh coHsIIHMKY Ha 8,1, 10,0 Ta 12,2 % BimHOCHO BapiaHTIB 3 OpaHKOK. BUCHOBOK.
[Ipu BupoIlyBaHHI COHSIIHUKY MiCJIs NONEPEAHMKIB MIICHUIS 03UMa Ta KyKypy/Z3a Ha 3€pHO Kpallli pe3yJib-
TaTH 3a0e3ledye 3aCTOCYBaHHSA TIIMOOKOro OOpoOITKY IPYHTY Ta PO3CiIOBaHHS POCIMHHHUX PEIITOK IOIe-
pelHuKa 3 BHKOPUCTAHHSIM KOMIICHCATOPHOT JI031 a30THHUX JI0OPUB.

Kniouosi cnoea: 6ionocizayis 3emiepobcmed, pPoCIUHHI peuwmKkuy, Iucmocmediosa maca, noodiuHa
NPOOYKYIsL, YPOAHCAUHICMb, ONIUHICMb, HAMYPA HACIHHSL
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