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Sunflower (Helianthus annuus) is the most important oil crop in Ukraine
and Europe.

The ability to form high level of productivity of sunflower plants
significantly depends on their ability to adapt to growing conditions that are
not stable.

Among natural factors holding back growth of sunflower production by
increasing yields in steppe, is the lack of moisture in plants due to the arid
climate [1, p. 128].

The use of moisture by sowing sunflowers can be regulated by sowing
dates to some extent. Shifting sowing dates to earlier ones makes it possible to
change the conditions of growth and development of sunflower plants,
namely, the plants are better provided with moisture, and it is possible to
avoid critical temperature periods of plant development [2, p. 51, 127].

To increase the productivity of sunflower plants is the search for optimal
sowing dates that fall on different calendar dates.

Analysis of literature sources shows the presence of opposing views on
determining the timing of sowing sunflower. Some argue that the optimal time
for sowing sunflower is the period when the soil temperature at a depth of 10
cm is + 8-10 ° C, at which sunflower plants have formed the highest
performance elements and provided the highest yield without additional costs
[3, p. 19; 4, p. 56; 5, p. 175]. At the same time, the results of research by other
scientists prove that the optimal time for sowing sunflower is the period when
the average daily stable soil temperature at a depth of 10 cm reaches 10-12 ° C.
During this sowing period, pre-sowing cultivation can destroy the bulk of early
annual weed seedlings, sow sunflower seeds in well-heated, weed-free soil and
get friendly seedlings — on the 9th-12th day after sowing [6, p. 229; 7, p. 124].

Also, according to some authors, sunflower is a crop of early sowing,
sunflower seeds can germinate at a temperature of 4-5 ° C, and seedlings can
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withstand short-term spring frosts — up to minus 4-6 ° C. [8, p. 62; 9, p. 21;
10, p. 367]. Early sowing, when the soil warms up to 6-8 ° C allows to shift the time
of technological maturity in sunflower hybrids to the first or second decade of
September, that is to avoid the rainy season during harvest [11, p. 184 12, p. 163].

However, it is not recommended to sow sunflower at a later date when the
seed layer is dried and sunflower seeds do not germinate for a long time. In
addition, due to the shift of growing season, ripening of crop falls on the cool
period. In this regard, the vegetation of plants is prolonged, seed yield, oil and
protein content are reduced [13, p. 20].

Plant density depends on both climatic conditions and the genotype of the
hybrid and in steppe of Ukraine ranges from 40 to 70 thousand plants per
hectare [14, p. 16].

The aim of research is to increase productivity by optimizing the time of
sowing and density of standing sunflower plants in the Right Bank Steppe of
Ukraine.

The field experiment was conducted in the experimental field of 1AS
NAAS Kirovohrad region. The main difference between the soil cover is
ordinary heavy loam chernozem. The content of humus in the arable soil layer
is 4.72%, easily hydrolyzed nitrogen — 104 mg kg™ of soil, mobile
phosphorus — 191 mg kg™ of soil and exchangeable potassium — 142 mg kg™
of soil, pHyc -5.8.

Field experiments were established by the method of split plots. In three-
factor experiment studied sunflower hybrids — Forward, LG 56.32, LG 54.85,
LG 5582 (Factor A); Terms of sowing — the first when warming up the soil at
a depth of seed wrapping to 5-6 ° C, the second when warming the soil at a
depth of seed wrapping to 7-8 ° C, the third when warming the soil at a depth
of seed wrapping to 9-10 ° C (Factor B); Density of standing plants—50, 60,
70 thousand ha (Factor C). The experiment was repeated three times. The area
of sowing plot is 50.4 m*, the accounting area is 25.2 m. The technology of
growing sunflower in the experiment is generally acceptable, except for the
factors baing studied. The predecessor is spring barley.

The weather conditions of the 2016—-2018 research differed from the long-
term averages in terms of precipitation and temperature.

The content of available moisture in soil was determined by thermostatic-
weight method.

Statistical analysis of research results was performed by multifactor
variance method, calculations were performed using 'MS Excel Agcstat'.

Research established significant dependence of yield of sunflower hybrids
on the density of plants, weather conditions, biological features of hybrids and
sowing time (Table 1).
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Table 1
Yield of sunflower hybrids, depending on the sowing time
and plant density, t ha™ (average for 2016-2018)

Soil temperature | Soil temperature | Soil temperature
5-6°C 7-8°C 9-10°C

Hybrid Year Plant density, thousand pieces ha

50 60 70 50 60 70 50 60 70

2016 2,70 | 2,62 | 2,65 | 287 | 2,74 | 241 | 2,79 | 2,73 | 2,70

Z%ZY?J? 2017 | 3,02 | 2,01 | 2,66 | 3,27 | 3,29 | 2,79 | 3.21 | 3,37 | 3,27
standard) | 2018 [ 8.12 1320 12,00 [ 2,82 | 2,93 | 3,06 | 2,87 [ 317 | 281

average | 294 | 294 | 2,76 | 2,98 | 2,98 | 2,75 | 2,95 | 3,09 | 292

2016 2,79 | 2,75 | 2,68 | 3,06 | 3,62 | 3,29 | 3,24 | 341 | 3,35

LG 2017 3,11 | 3,42 | 356 | 3,19 | 3,47 | 323 | 3,30 | 355 | 3,7

56.32 2018 3,46 | 3,76 | 3,46 | 3,28 | 3,51 | 3,33 | 3,53 | 3,90 | 3,30

average | 3,12 | 3,30 | 3,23 | 3,17 |35 |328 335|362 345

2016 3,26 | 3,50 | 3,00 | 3,33 333|318 | 323|312 | 2,93

LG 2017 3,49 | 369 | 362 |37 [399|352] 398|410 | 358

54.85 2018 353 374|341 337324327 |358]363]315

average | 3,42 | 3,64 | 3,34 | 3,46 | 3,51 | 3,32 | 3,59 | 3,61 | 3,22

2016 3,22 | 3271270 | 326 | 3,21 | 3,38 | 3,28 | 2,96 | 3,38

LG 2017 3,95 | 404 | 374|391 |416 | 354|369 398|359

55.82 2018 3,74 | 424 | 358 | 347 |1 3,83 384|386 | 399|379

average | 3,63 | 3,85 | 3,33 | 3,54 | 3,73 | 3,58 | 3,60 | 3,64 | 3,58

factors A 0,13

BISIRt ha factors B 0,11
for’ factors C 0,11

total ABC 0,40

In general, over the three years of research, the highest yields of the
hybrids LG 5582, LG 54.85, LG 56.32, Forward was obtained at a density of
60 thousand plants ha. In the first sowing period, the highest seed yield of
3.85 t ha™ was provided by the LG 55.82 hybrid, which was 5.5% more than
in the third term and 3.2% in the second sowing period. The plants of the LG
54.85 hybrid formed a seed yield of 3.64 t ha™ for sowing in the first term,
which is 0.9% more for the third term and 3.6% for the second sowing period.
For the sowing in the third term, the highest seed yields were formed by
hybrids of Forward and LG 56.32 — 3.09 and 3.62 t ha™*, which is higher by
3.6 and 3.4% for the second term, 4.9 and 8.9%, respectively first term.
Hybrids of sunflower LG 56.32, LG 54.85 and LG 55.82 by seed vyield
significantly exceeded the control variant. Thus, the LG 55.82 sunflower
hybrid exceeded the Forward hybrid yield by 0.91 t ha™, or 23.7%; LG 54.85
at0.7 tha™, or 19.3%; LG 56.32 —up 0.53 t ha™, or 14.7%.
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In the context of climate change and the emergence of new hybrids in the
production of research to optimize the timing of sowing and density of
standing plants of different hybrids is relevant and important for science and
production.
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Introduction. The Steppe of East Ukraine is a specific drought region
which has strong wind and high summer temperature. Last ten years rainfall is
declining. That is why agricultural companies change management, timing
and use moisture saving technology. They are facing new obstacles such as
absent rainfall in September (ten years ago normal was 28-35 mm of rainfall
during September), 0% moisture in one-meter soil.

Seeding terms for winter wheat, considering the characteristics of the
region:

— Early sowing 25.08-05.09 is used on areas that were cultivated but not
sown in a calendar year, there is no predecessor, due to which moisture can be
retained on them
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