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RESULTS OF STUDYING THE PRODUCTIVITY OF THREE-LINE HYBRIDS
OF SUNFLOWER (HELIANTHUS ANNUUS L.) AND THEIR PARENTAL FORMS
UNDER THE INFLUENCE OF WEATHER CONDITIONS

N. M. Kutishcheva, L. I. Shudria, S. I. Odinets, O. V. Bezsusidnii, V. O. Sereda
Institute of Oilseed Crops NAAS, 1 Instytutska St., Soniachne village, Zaporizhzhia district, Zaporizhzhia
region, 70417, Ukraine

Topicality. Nowadays, agriculture is the basis of Ukraine's economy. No other industry is more sus-
ceptible to weather fluctuations than agriculture, which is constantly forced to adapt to climate change.
Rising temperatures, changes in the amount of precipitation and its distribution over time, unstable weather,
and the spread of pests and diseases are the result of climate change, which threatens the agricultural
production of sunflower hybrids. Thus, the issue about the influence of weather factors on the formation of
productive traits of both hybrids and their parental forms, the dependence of agricultural crops on weather
factors (temperature and precipitation, both for the entire growth season and for several months) is relevant.
Purpose. To study the impact of weather conditions on the formation of productivity indicators for hybrids
and their parental components. Materials and Methods. The triple hybrids of sunflower (Helianthus annuus L.)
Ahent, Ahronomicnyi, Kameniar, Marshal, Zaporizkyi 28 and their parental components such as single-cross
sterile hybrids ZL(22x102)A, ZL(42x46)A, ZL(42x58)A and the restorers of fertility ZL512Rf, ZL678Rf and
ZL7034Rf were studied. Results. Over the years of research, yield fluctuations reached to 0.90 t/ha for Ahent
hybrid, 1.66 t/ha — Agronomichnyi, 0.13 t/ha — Marshal, 0.96 t/ha — Kameniar and 0.58 t/ha —
Zaporizkyi 28. The highest yields and oil yield per unit area were in 2018. According to the results of three-
year testing the hybrids and their parental forms, Marshal hybrid had the highest yield — 2.64 t/ha with seed
oil content of 50.78 % in 2016. Also in 2016, all pollen fertility restorers had the highest yields and oil yield.
In 2018, four out of five hybrids showed the highest yields and oil yield per unit area. In 2017, the lowest oil
content in the seeds of the tested sunflower hybrids ranged 45.16-48.49 % for Ahent and Zaporizkyi 28, re-
spectively. Conclusions. It was established that Marshal is the most productive hybrid for growing sunflower
in the Southern Steppe of Ukraine, its average yield was 2.56 t/ha that exceeded by 0.27-0.48 t/ha other hybrids.

Key words: sunflower, hybrid, yield, oil content, thousand seed weight, oil yield, weather conditions,
precipitation, temperature, sum of active temperatures, correlation coefficient

Introduction. Ukraine's economy is cur- In general, climate change is a complete-
rently based on agricultural production. No ly natural process. They are caused by both
other industry is as dependent on weather fluc-  natural cycles and human activity and are quite
tuations as agriculture. And it is constantly  real. The current warming began at the end of
forced to adapt to climate change. the 19" century and by the end of the 20"
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century, the temperature had increased by 0.7—
0.8 °C. Human economic activity has led to a
significant acceleration of this process.

An increase of 0.7-0.8 °C has been occur-
ring in nature for thousands of years, and now
we have the corresponding indicator for a centu-
ry. Over the past 20 years, the average tempera-
ture has been changing even more rapidly [1].

Rising temperatures, changes in the
amount of precipitation and its distribution over
time, unstable weather patterns, and the spread
of pests and diseases are the result of climate
change, which threatens agricultural production.

To ensure the country's food security, the
agricultural sector should take steps to adapt
crops to climate change. It is necessary to con-
stantly study the level of variability and adapta-
bility of breeding linear material and hybrids
developed on its basis in the arid conditions of
the Steppe of Ukraine.

The purpose of this study is to investigate
the influence of weather factors on the for-
mation of productivity indicators of hybrids and
their parental components.

Materials and Methods. The research
was conducted on the fields of the Institute of
Oilseed Crops of NAAS (IOC NAAS) located
in the Southern Steppe of Ukraine. The climate
was continental, with excessive heat and insuf-
ficient moisture, especially in summer. Sum-
mers were very hot and dry. There were often
long rainless periods. The maximum summer
precipitation falls in June—July, but their distri-
bution over time is very variable in different
years.

The three-line hybrids of sunflower (Heli-
anthus annuus L.) Ahent, Ahronomichnyi, Ka-
meniar, Marshal and Zaporozkyi 28 and their
parental components, namely, single cross sterile
hybrids ZL(22x102)A, ZL(42x46)A, ZL(42x58)A
and pollen fertility restorers ZL512Rf, ZL678Rf,
ZL7034Rf were studied. All sunflower hybrids,
both simple sterile and trilinear, have single
flower head, and pollen fertility restorers are
well-branched.

The trial was laid out according to
Dospekhov's methodology [2]. Sowing scheme
was 70x35 cm, one plant per hole. The plots
were six-row, 8.4 meters long, with a total plot
area of 50.4 m? and an accounting area of
28.0 m%.

The hydrothermal coefficient (HTC) was
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calculated according to the method of
H. T. Selianinov [3] for the growing season of
sunflower (May — September):

>P
HTC= --------- 10;

>t
where: X P — precipitation sum for the growing
season, in mm; X t — temperature sum in degrees
Celsius for the period with an average daily
temperature more than 10 °C (within the same
period).

Results and Discussion. During 2015—
2019, we analyzed the adaptability of hybrid
combinations of the Laboratory of Interlinear
Sunflower Hybrids to the climatic conditions of
our region [4], the impact of fertility restorers
on the economically valuable traits of the ob-
tained hybrid combinations [5], the dependence
of productivity indicators in zoned hybrids [6,
7] and the features of new sunflower hybrids
bred by IOC NAAS [8].

Field work was started to prepare the soil
for sowing in April, and sowing in sunflower
breeding nurseries — in the first third of May.
The agrometeorological conditions of the sun-
flower growing season by years of testing are
shown in Table 1.

The largest amount of precipitation in the
2016 growing season, 67.0 mm, fell in May
(Table 1). In 2017, this indicator for May was
6.5 mm. And further, until the end of the grow-
ing season, precipitation was below the long-
term average, except for September, when it fell
by 23.0 mm more than the long-term norm, but
they did not affect the formation of yields. The
indicators for May and June 2018 were lower
than the long-term average by 34.0 and 27.0 mm,
respectively. And only in July and September
there were heavy rains, which amounted to
122.0 (+64.0) and 90.0 (+57.0) mm.

The temperature regime of the years of
sunflower cultivation was characterized by high
active temperatures, which in 2016 were 2.4—
5.4 °C higher than the average long-term tem-
perature in 2017, and 1.4-6.5 °C higher than the
average long-term temperature in 2016 (Table
1). The growing season of 2018 was also char-
acterized by high temperatures, which exceeded
the long-term average by 1.6-4.8 °C. As can be
seen from these data, the sum of temperatures in
all three years exceeded long-term averages (the
excess was 3.4-3.8 °C).
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Table 1. Agrometeorological conditions of sunflower growing season 2016-2018

Third 2016 2017 2018 Average long-term
Month of — — — |nd|cator_s -
month a.d.t, P_reC|p|ta- a.d.t, P_reC|p|ta- a.d.t., P_reC|p|ta- a.d.t, P_reC|p|ta-
°C tion, mm °C tion, mm °C tion, mm °C tion, mm
I 17.7 7.0 19.1 2.5 22.6 0.0
May I 18.1 48.0 135 4.0 18.2 6.0
i 20.9 12.0 19.5 0.0 20.6 0.0
Average monthly | 18.9 i 11'4 ) 20.5 ) 16.6 )
temperature +29 14 +45 '
Average monthly i 67.0 i 6.5 i 6.0 i 400
precipitation +27.0 -33.5 -34.0 '
I 19.8 27.0 23.1 0.0 22.5 0.0
June I 24.4 9.0 21.4 4.0 25.2 4.0
Il 29.1 6.0 26.0 6.0 24.8 31.0
Average 23.5
monthly 24.4 - + - 24.2 - 19.4 -
+5.0 +4.8
temperature 4.1
Average monthly i 42.0 i 10.0 i 35.0 i 62.0
precipitation -20.0 -52.0 -27.0 '
I 24.0 14.0 21.3 37.0 24.8 4.0
July I 28.3 0.0 24.4 0.0 25.3 46.0
11l 25.8 0.0 27.2 8.0 22.4 72.0 -
Average monthly | 26.0 ) 21'3 ) 24.2 ) 226 )
temperature +34 17 +1.6 '
Average monthly i 14.0 i 45.0 i 122.0 i 58.0
precipitation -44.0 -13.0 +64.0 '
I 29.3 0.0 30.6 0.0 26.9 0.0
August I 24.1 0.0 28.7 0.0 25.2 0.0
11l 26.3 0.0 21.9 4.0 24.5 0.0
Average monthly | 26.6 i 27+'1 ) 25.5 ) 212
temperature +54 5.9 +4.3 '
Average monthly i 0.0 i 4.0 i 0.0 i 510
precipitation -51.0 -47.0 -51.0 '
Septem- I 23.2 0.0 20.3 18.0 21.7 70.0
ber I 19.1 0.0 23.1 13.0 18.6 3.0
11l 11.6 20.0 15.1 25.0 13.7 17.0 -
Average monthly | 18.0 i 13'5 ) 18.0 ) 156
temperature +24 39 +2.4 '
Average monthly i 20.0 i 56.0 i 90.0 i 330
precipitation -13.0 +23.0 +57.0 '
Average tempera- 22.4
tures over the 228 - + - 225 - 19.0 -
- +3.8 +35
growing season 3.4
Total i 143.0 i 1215 i 253.0 i 2440
precipitation -101.0 -1225 +9.0 '

a.d.t.,, °C — average daily temperature, °C
At the same time, the amount of precipita- exceeded the average by + 9.0 mm in 2018, but

tion during the growing season was significantly —was significantly lower than the statistical aver-
higher than the long-term average (244 mm) and age — within 101.0 mm in 2016 and 122.0 mm in
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2017. In 2016, 70 days were rain-free, namely
the second and third ten-day periods of July, the
entire August, and the first and second ten-day
periods of September. There was also a rainless
period in August in 2018, and in 2017, there
was only 4 mm of precipitation in August. It is
the weather conditions in August that have an

important impact on the formation and filling of
sunflower seeds in the Southern Steppe.

Based on the analysis of weather condi-
tions, we calculated the hydrothermal coeffi-
cient for the period from May to September
(153 days), which was 0.46 in 2016, 0.38 in
2017, and 0.79 in 2018 (Table 2).

Table 2. Climatic parameters of the growing season by years of testing (2016-2018)

Month 2016 2017 2018
Precipi- | am.> | HTC | Precipi- | am.) | HTC | Precipi- | am.} HTC
tation ), t°C tation ), t°C tation ), t°C
mm mm mm
May 67.0 56.7 1.18 6.5 52.1 0.12 6.0 61.4 0.10
June 42.0 73.3 0.57 10.0 70.5 0.14 36.0 725 0.50
July 14.0 78.1 0.18 45.0 72.9 0.61 122.0 72.5 1.68
August 0.0 79.7 0.0 4.0 81.2 0.05 0.0 76.6 0.0
September 20.0 53.9 0.37 56.0 58.5 0.96 90.0 54.0 1.67
Average for
the growing 28.6 68.34 | 0.46 24.30 67.04 | 0.38 50.80 67.40 0.79
season

a.m. — average monthly sum

According to such fluctuations, we as-
sessed the adaptability of hybrids and their pa-
rental forms to stressful growing conditions.

Our work is aimed to develop new self-
pollinated lines, pollen fertility restorers and
create sunflower hybrid combinations with high
genetic potential of economic traits, which are
resistant to biotic and abiotic environmental fac-
tors, in order to maximize the genetic potential
of the crop.

This article presents the results of three
years of trials of three-line sunflower hybrids —
Ahent [ZL(42x58) Ax7034Rf], Ahronomichnyi
[ZL(42x58) Ax678Rf], Marshal [ZL(42x46)
Ax512Rf], Kameniar [ZL(42x46) Ax678Rf],
Zaporizkyi 28 [ZL(22x102) Ax678Rf] and their
parental components (Table 3). The variations
of productivity indicators were studied such as
thousand seed weight, husk and oil content of
seeds, yield and, respectively, fat yield per hectare.

After analyzing the results by year, it was
proved that the highest yield and oil yield per
area unit were recorded by four out of five hy-
brids in 2018, only the Marshal hybrid had a
yield of 2.51 t/ha, which was the lowest in 3
years, while its highest yield of 2.64 t/ha was
recorded in 2016. However, it was noted that
the yield fluctuations of the Marshal hybrid over
the years are insignificant, and among the five
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hybrids studied, Marshal is the most stable.
Fluctuations between the indicators for three
years were 0.13 t/ha in yield and 0.14 t/ha in oil
yield. Also in 2016, all pollen fertility restorers
had the highest yield and oil yield. Single-cross
sterile hybrids demonstrated significant individ-
ual diversity: ZL(42x46)A had the best yield
(1.75 t/ha) and oil yield (0.74 t/ha) in 2018; in
2016, ZL(42x58)A — 2.23 t/ha and 1.01 t/ha,
respectively; in 2017, ZL(22x102)A — 1.46 t/ha
and 0.60 t/ha, respectively. Yield fluctuations
over the years reached 0.90 t/ha or 38.97 % for
Agent, 1.66 t/ha (63.97 %) for Ahronomichnyi,
0.13 t/ha (5.08 %) for Marshal, 0.96 t/ha
(38.06 %) for Kameniar and 0.58 t/ha (27.77 %)
for Zaporizkyi 28.

The patterns of seed oil content were dif-
ferent. Four out of five hybrids had the highest
oil content in 2016: Ahent — 48.84 %, Ahro-
nomichnyi — 49.11 %, Marshal — 50.78 %, Ka-
meniar — 48.90 %, and Zaporizkyi 28 hybrid
had average oil content of 48.85 %. In 2017, the
lowest oil content in seeds of all hybrids was
45.16 % in Ahent, 46.14 % in Ahronomichnyi,
48.02 % in Marshal, 44.80 % in Kameniar and
48.49 % in Zaporizkyi 28. As a result of the
three-year research, fluctuations in oil content in
seeds varied within 3.68 % in Ahent hybrid,
2.97 % in Ahronomichnyi, 2.76 % in Marshal,
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Table 3. Characteristics of three-line hybrids and their parental components (2016—-2018)

. 5 5 25 £ 54 2
Name of hybrids and 0 3 § < 8 g o> i E8s S o
their genetic formula § = ~ joj= T c2 = =
2 =g > O ©° ¥
2016 25.1 55.0 2.38 48.84 1.05
Ahent 2017 314 41.0 1.85 45.16 0.75
ZL(42x58)x7034Rf | 2018 25.3 56.0 2.75 46.46 1.15
Average 27.27 50.67 2.33 46.82 0.98
2016 22.8 46.0 2.42 49.11 1.07
Ahronomichnyi 2017 29.3 37.0 1.52 46.14 0.63
ZL(42x58)x678Rf 2018 23.1 50.0 3.18 46.34 1.33
Average 25.07 44.33 2.37 47.20 1.01
2016 22.2 48.0 2.64 50.78 1.21
Marshal 2017 28.4 51.0 2.52 48.02 1.09
ZL(42x46)x512Rf 2018 25.6 53.0 2.51 48.75 1.10
Average 25.40 50.67 2.56 49.18 1.13
2016 20.0 35.0 2.26 48.90 0.99
Kameniar 2017 22.5 32.0 2.19 44.80 0.88
ZL(42x46)x678Rf 2018 21.9 34.0 3.15 48.87 1.38
Average 21.47 33.67 2.53 47.52 1.08
2016 19.4 35.0 2.17 48.85 0.95
Zaporizkyi 28 2017 21.0 40.0 1.75 48.49 0.76
ZL(22x102)x678Rf | 2018 20.6 42.0 2.33 49.05 1.03
Average 20.33 39.00 2.09 48.80 0.91
Average for three-line 2016 21.9 43.8 2.37 49.30 1.05
hybridis per year 2017 26.5 40.2 1.96 46.52 0.82
2018 23.3 47.0 2.79 47.89 1.20
Average for 3 years 23.90 43.67 2.37 47.9 1.02
2016 23.3 57.6 2.23 48.18 1.01
2017 22.6 51.0 1.97 47.04 0.83
ZzL42Ax388 2018 22.0 50.5 1.87 47.52 0.80
Average 22.63 45.13 1.56 47.81 0.88
2016 23.1 46.6 1.43 49.62 0.64
2017 22.6 45.5 1.49 46.80 0.63
zL42Ax468 2018 22.0 43.3 1.75 47.00 0.74
Average 22.57 45.13 1.56 47.81 0.67
2016 21.6 42.2 1.26 47.90 0.54
2017 22.5 45.5 1.46 45.99 0.60
zL22Ax1028 2018 24.1 44.8 1.18 47.02 0.50
Average 22.73 44.17 1.30 46.97 0.55
Average number of | 2016 22.7 48.80 1.64 48.57 0.71
sterile  hybrids per | 2017 22.6 47.33 1.64 46.61 0.69
year 2018 23.1 46.20 1.60 47.18 0.68
Average for 3 years 22.64 47.44 1.63 47.45 0.69
2016 20.2 37.5 1.30 39.30 0.46
2017 21.9 40.1 1.11 41.70 0.42
ZLS12RT 2018 20.4 34.3 1.20 40.60 0.44
Average 20.83 37.30 1.20 40.53 0.44
2016 23.2 31.3 1.35 41.89 0.51
2017 24.6 23.0 0.85 38.83 0.30
ZL678RT 2018 20.4 25.0 1.01 45.17 0.41
Average 22.73 26.43 1.07 41.96 0.40
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Table 3 continuation

2016 20.7 43.6 1.49 43.37 0.58

2017 19.8 40.0 0.98 43.87 0.39

ZL7034Rf 2018 20.3 45.6 1.12 50.61 0.51
Average 20.27 43.07 1.20 45.95 0.50

Average for lines per 2016 21.4 37.5 1.38 41.52 0.52
year 2017 22.1 34.4 0.98 41.47 0.37

2018 20.4 35.0 1.11 45.46 0.45

Average for 3 years 21.30 35.60 1.16 42.82 0.45

*— oil yield per hectare at 10% moisture content

4.10 % in Kameniar and 0.56 % in Zaporizkyi
28. The thousand seed weight for four hybrids
was the highest in 2018: Ahent — 56.0 g, Ahro-
nomichnyi — 50.0 g, Marshal — 53.0 g, Zaporiz-
kyi 28-42.0 g, Kameniar hybrid had a weight of
34.0 g, which was 1.0 g lower than in 2016.

The difference between the limit values
was within 15.0 g or 29.60 % in Ahent hybrid,
13.0 g (29.33 %) in Ahronomichnyi, 5.0 g (9.87 %)
in Marshal, 3.0 g (8.91 %) in Kameniar and 7.0 g
(17.95 %) in Zapozhskyi 28.

In 2017, the formation of husk content in
all three-line hybrids was the highest — 31.4 %
in Ahent, 29.3 % in Ahronomichnyi, 28.4 % in
Marshal, 22.5 % in Kameniar and 21.0 % in Za-
porizkyi 28 hybrid, the average in 2018 —
25.3 %, 23.1 %, 25.6 %, 21.9 % and 20.6 %, the
lowest in 2016 — 25.1 %, 22.8 %, 22.2 %,
20.0 %, 19.4 %, respectively. In sterile hybrids,
the formation of the husk content was relatively
stable and varied within 22.0-23.3% in
ZLA2AX58Rf, 22.0-23.1% in ZL42AXx46Rf,
21.6-24.1 % in ZL22Ax102Rf.

As for pollen fertility restorers, the varia-
tion of this trait over the years was more indi-
vidual: ZL512Rf varied within 1.7 %, ZL678Rf —
4.2 %, and ZL7034Rf — 0.9 %.

In general, it was determined that three-
line, single-cross sterile hybrids and pollen fer-
tility restorers had different expressions of indi-
vidual indicators by years of study (Table 3).

Analysis of the influence of weather con-
ditions on the formation of sunflower productiv-
ity traits revealed unequal dependence of differ-
ent genotypes of the studied hybrids and their
parental components on the supply of heat and
moisture to plants in individual months and dur-
ing the growing season as a whole. The hybrid
Zaporizkyi 28 was the most demanding to heat,
the correlation coefficient between the active
temperature sum and yield was 0.87. For other

Grain Crops. Vol. 6. No. 2. 2022. P. 70-77

hybrids, this coefficient was slightly lower —
0.79 for Ahent, 0.76 for Ahronomichnyi, 0.68
for Marshal and only 0.35 for Kameniar. The
temperatures of the first two months of the
growing season (May — June) were of great im-
portance for the yield formation of most hyb-
rids, with correlation coefficients of 0.99 and
0.99 for Ahent, 1.00 and 0.99 for Ahronomich-
nyi, 0.88 and 0.83 for Kameniar, and 0.98 and
0.99 for Zaporizkyi 28. The temperature in July
was crucial only for the hybrid Marshal, with a
correlation coefficient of 0.99.

Precipitation's effect on yield was quite
different. In general, our hybrids proved to be
quite tolerant of precipitation. May precipitation
had a major impact only on the yield of the
Marshall hybrid, with a correlation coefficient
of 1.00. And only June precipitation positively
affected all hybrids — the correlation coefficient
was 0.83 for Agent, 0.79 for Agronomichnyi,
0.64 for Marshal, 0.41 for Kameniar and 0.89
for Zaporizkyi 28.

Among the simple hybrids in terms of oil
accumulation in seeds, the hybrid combination
ZL42AXx46Rf was the least demanding to tem-
perature: the correlation coefficient with the ac-
tive temperature sum was 0.73, in ZL42AX58R —
093, and in ZL22Ax102R - 0.97. The
ZL22Ax102B hybrid is quite special by its re-
quirements to weather conditions. The condi-
tions of August-September are of great im-
portance for the realization of its potential, the
correlation coefficients of yield with moisture
supply are 0.96, with August temperature —
0.76, with September temperature — 0.96 and, as
a result, the correlation of oil yield is 0.91, 0.85,
and 0.91.

For pollen fertility restorers, a significant
correlation between productivity indicators and
weather factors was also established. The corre-
lation coefficient of the sum of temperatures
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with yield in the line ZL7034Rf is 0.84, thou-
line ZL678Rf —0.86, 0.82, 0.96, respectively.

The meteorological conditions had a com-
pletely different effect on the ZL512Rf line, in
which temperatures positively correlated with
yield of 0.95 and oil yield of 0.97, but negative-
ly with thousand seed weight of 0.71. The anal-
ysis of the weather influence in different months
of growing season showed that their yield was
most influenced by July temperatures, the corre-
lation coefficients in the line ZL7034Rf were
0.95, in ZL678Rf —0.93, in ZL512Rf - 0.84 and
precipitation in May — 0.96, 0.95, 0.86 and June
0.83, 0.85, 0.94, respectively.

Conclusion. Zaporizkyi 28 (0.87) was the
most susceptible to heat, while other hybrids
had greater ecological adaptability: Ahent
(0.79), Ahronomichnyi (0.76), Marshal (0.68)
and Kameniar (0.35). For the yield formation of
most hybrids, the temperatures of the first two
months of the growing season (May — June)
were very important.

Correlation coefficient for oil accumulation
in seeds of single-cross hybrids to temperature
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sand seed weight is 0.85, oil yield is 0.99; in the
was sufficient, namely ZL42Ax46B — 0.73,
Z1L42Ax58B — 0.93, for ZL22Ax102B — 0.97.
Thus, the hybrid ZL42Ax46B should be recom-
mended for cultivation in the Northern Steppe
and Forest-Steppe zones, where temperatures
are lower than for the cultivation of other hybrids.
Analysis of three-year studies of the influ-
ence of weather conditions on fertility restorer
lines in different months of the growth season
showed that their yield was most affected by
July temperatures, the correlation coefficient of
ZL7034Rf line was 0.95, ZL678Rf — 0.93,
ZL512Rf 0.84 and precipitation in May — 0.96,
0.95, 0.86 and June 0.83, 0.85, 0.94, respectively.
According to three years of trials, we can
conclude that Marshal is the most productive
three-line hybrid in our zone, its average yield
was 2.56 t/ha (with fluctuations over the years
from 2.51 to 2.64 t/ha), which exceeded the
yield of other hybrid combinations by 0.03-0.47
t/ha. The average oil yield per hectare for this
hybrid was 1.13 t/ha (1.09-1.21), which was
0.05-0.22 t/ha higher than for other hybrids.
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Heporcasna ycmanosa Inemumym oniunux xyaemyp HAAH, eyn. Incmumymcoka, 1, cen. Cousiune, 3anopizvkuii p-H,

3anopizeka obn., Yxpaina, 70417

Axmyanbnicms. Ha cyyacHOMy eTari OCHOBY €KOHOMIKM YKpaiHU CKIIaJa€ ClIbrOCIBUPOOHUIITBO.
’KonHa iHmIa ranxy3p He 3aleXHUTh TaK BiJ KOJMBaHb IOTOMH, SIK CIJIbCbKE rocroaapctBo. I oMy moctiiiHO
JOBOJUTBCA NMPHUCTOCOBYBATHCH 110 3MiH KJiMary, w0 BinOyBaroTbes. [liBHINEHHS TeMmmepaTrypH, 3MiHa
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KUTBKOCTI OTajiB Ta iX PO3MOMIN y Yaci, HECTIHKUN XapakTep MOTOMH, TONMTUPEHHS IIKITHUKIB 1 XBOPOO €
pe3yJIbTaTOM 3MIHH KJIiMaTy, 110 3arpoXye CibChbKOrOCIIOAapChKOMY BUPOOHHIITBY TiOPHIIB COHSIIHHKA.
[loctae nuTaHHs BIUIMBY MOTOJHUX (aKTOPiB Ha (POPMYBaHHS FOCHOJAPCHKUX O3HAK K CaMUX TiOpHIiB Tak
11X 0aTpKiBCHKUX (hopM, (popMyBaHHS POCIMHAME BPOXKAIO BiJl IOTOJAHUX YHHHHKIB — TEMIIEPATYPH 1 OTaiB
SIK 33 BETeTallilo B IUJIOMY, TaK 1 o MicsisaM. Mema. BuBueHHs BIUIMBY MOTOJHUX YMOB Ha (OpMyBaHHS
MMOKA3HUKIB TMPOXYKTUBHOCTI T1OpUAIB 1 iX OaTbKIBCHKUX KOMIIOHEHTiB. Mamepianu i memoou. Jlociimken-
Hs OyiM mpoBezeHI Ha TpuiiHiIHHUX riOpuaax consiHuka (Helianthus annuus L.) Ahent, Ahronomichnyi,
Kameniar, Marshal i Zaporizkyi 28 Ta Ha ix 6aTbKiBCHKMX KOMIIOHEHTaX — IMPOCTHX CTEPHIBHHX TiOpHmax
ZL(22x102)A, ZL(42x46)A, ZL(42x58)A Ta Ha BigHOBHHKaX (ep-TribHOCTI ZL512B, ZL678B 1 ZL7034B.
Pesynomamu. KonuanHs BpokaitHocTi 3a pokamu csranmu 0,90 t1/ra y riopuma Ahent, 1,66 1/ra y
Ahronomichnyi, 0,13 1/ra y Marshal, 0,96 1/ra y Kameniar i 0,58 1/ra y 3anopizbkoro 28. HaiiBurui mokas-
HUKH BPO’KalHOCTI Ta BHUXiM kKHUpY 3 onuHUMI wiomn O6ymu B 2018 p. 3a pe3ynpTaraMu TpUPIYHUX BHIIPOOY-
BaHb riOpHIIB 1 iX OaTbKiBChKUX (HhOpM HaWBHIY BpoxkaitHicTh ckiaB riopun Marshal — 2,64 t/ra B 2016 p.
npu omiiiHocTi HaciHHA 50,78 %. Takox y 2016 p. HaiiBHIII MOKa3HUKH BPOKAHHOCTI Ta BUXOMY ONii Masld
BCi BITHOBHUKHM (pepTHIBHOCTI MIKy. B TOW ke 4ac HAaWBHI MOKA3HWKH BPOXKAWHOCTI Ta BHXiJ XXHPY 3
OJIMHUIII TUTOIII YOTUPH 3 I1’ AT Ti0puiB mokasanu B 2018 pomi. HaltHmwkuuit BMICT Xupy B HaCiHHI y TIpe-
craBieHux riopuais 0ys 2017 p. i 3HaxoauBcst B Mexxax — 45,16-48,49 % y Ahenta ta 3anopizbkoro 28,
BiMOBiHO. Bucnoexu. BecranoBieHo, 10 711 BUPOIYBaHHSA Ti0puaiB coHsmrHUKA 11 [liBneHHOTO cTemy
Vkpainu HaiiOutbi npoaykTuBHEM € Ti6pua Marshal, ioro cepemns BpoxkaitHicTh ckiana 2,56 T/ra i mepe-
Bummia Ha 0,27-0,48 T/ra 11eii MOKa3HMK y 1HIIUX TiOPHUIIB.

Knrouoei cnosa: comsiwnuk, 2iopuo, epooicatinicmo, onitunicms, maca 1000 nacinum, euxio onii,
NO20OHI YMOSU, ONAOU, MeMnepamypd, Cyma akmugHux memnepamyp, Koepiyienm xopenrayii
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