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GRAIN YIELD OF PROMISING AND NEW WINTER WHEAT VARIETIES DEPENDING
ON DIFFERENT SOWING DATES IN THE SOUTHERN UKRAINE

S. V. Pochkolina, 1. M. Kohut, L. A. Serhieiev, O. T. Melnyk
Odessa State Agricultural Research Station of the Institute of Climate-Smart Agriculture of NAAS of Ukraine,
24 Maiatska Road St., Khlibodarske Village, Odessa District, Odessa Region, 67667, Ukraine

Topicality. In the contemporary period, due to gradual climate changes, the study of growth and
development peculiarities of various varieties of winter wheat depending on sowing dates is of both scientific
and practical interest. Unfortunately, in the conditions of the Southern Steppe of Ukraine, these issues are
insufficiently studied, characterized by the presence of debatable points, and conclusions of individual
experts show significant discrepancies. Numerous scientific research and practical experience confirm that
the problem of yield and grain quality is critically acute in the Southern region of our country and requires
more detailed examination. Purpose. 1o test and adapt innovative grain production technologies for new
winter wheat varieties to the region's conditions, ensuring the genetic potential level of their yield and grain
quality. Materials and Methods. The primary method used was field research, complemented by analytical
investigations, measurements, calculations, and observations according to commonly accepted
methodologies and guidelines in Agriculture and Crop Science. The study involved 10 varieties of winter
wheat. Sowing was conducted in three dates: September 25, October 5, and October 15. Results. The study
presents the results of investigating the influence of sowing dates on the yield and grain quality of various
varieties of winter wheat in the Southern Steppe of Ukraine. It was established that all studied winter wheat
varieties produced the highest yields at sowing on 5 October. In this case, the average yield over two years
(2021-2022) was 10.9 % higher compared to the September 25 sowing date and 11.1 % higher compared to
the October 15 sowing date. In 2023, compared to sowing date of 25 September, the grain yield of winter
wheat was 10.2 % higher for sowing of 5 October and 8.3 % higher for sowing of 15 October, which is
mathematically proven. The highest average yield over two years (2021-2022) was achieved for the
following varieties when sowing on October 5: Dovira Odeska (4.03 t/ha), Storytsia (3.90 t/ha), Palitra
(3.80 t/ha), Zhytnytsia Odeska (3.68 t/ha). The lowest yield was obtained in the Veteran variety (3.24 t/ha). In
2023, the highest yield for the October 5 sowing date was achieved by the following varieties: Katrusia
Odeska (5.16 t/ha), Pokrovska (4.48 t/ha), Hospodarka Odeska (4.28 t/ha), Udacha Odeska (4.08 t/ha).
Conclusions. Sowing of winter wheat is advisable to be carried out within optimal dates, specifically in early
October (5.10). This approach will lead to the best results in terms of yield, income, and profitability.

Key words: sowing dates, winter wheat, promising varieties, yield

Introduction. In recent years, due to cli-
mate change, the average temperature in
Ukraine has increased by 1.2-1.5 °C. According
to the Ukrainian Hydrometeorological Centre,
changes in temperature are most pronounced in
winter, especially in January and February,
when the average temperature increased by 2.3—
2.5 °C. Changes in key climate parameters sig-
nificantly affect the sowing dates of crops, es-
pecially winter crops, the conditions and dura-
tion of their autumn growing season, their
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overwintering and the beginning of the spring
growth resumption.

Modern cultivation technology for winter
grain crops requires the development and im-
plementation of new innovative solutions that
would mitigate the negative environmental im-
pact on plant growth and development and
productivity. Therefore, the study of the re-
sponse of promising and new varieties of winter
wheat to various abiotic conditions in this con-
text is of scientific and practical interest. Dif-
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ferent environmental conditions (air temperatu-
re, precipitation, daylight hours, and productive
moisture reserves in the topsoil) are observed at
different sowing dates for winter grain crops.
Therefore, as the main basis for the develop-
ment of normative data for the technical specifi-
cations to produce high quality seeds of promis-
ing and new varieties of winter wheat, we used
the norms of their response to different envi-
ronmental conditions [1-4].

Vernalisation and photoperiodic sensitivi-
ty are critical factors affecting the growth of
winter wheat after seedling emergence. Modern
varieties, which were developed through tradi-
tional breeding without the participation of
spring forms of southern origin, have the ability
to vernalise not only at low winter temperatures
but also at moderately high temperatures
(+16...+18 °C) with a short day. [5-9]. Accord-
ing to M. Lytvynenko and S. Lyfenko, intensive
and universal new varieties of winter wheat
have a curtailed vernalisation period and low
photoperiodic sensitivity, unlike previous varie-
ties, which, on the contrary, have a long vernali-
sation period and high photoperiodic sensitivity.
New winter wheat varieties are highly respon-
sive to early sowing dates because they grow
very quickly in autumn and have a short ontog-
eny period. For this reason, the optimal sowing
date for these varieties is 5-8 days later than for
previous varieties [10-12].

In spring, at the beginning of vegetation
recovery, the second period of winter wheat de-
velopment begins, which ends in summer with
the formation of the crop and the death of
plants. The beginning of growth resumption is
considered when the air temperature passes
+5°C and continues to rise. During this period,
the above-ground organs and nodal roots of
plants grow intensively, which can be seen with
the naked eye [13, 14].

Sowing dates for winter wheat vary within
September — mid-October. However, climate
warming, droughts in autumn and spring and
summer, prolongation of the autumn growth of
winter crops, warm winters with frequent thaws
and precipitation, which contribute to the re-
sumption of plant growth several times during
the winter, all these factors encourage further
research into sowing dates and their impact on
grain yield and quality and the response of vari-
eties with intensive early growth [15, 16].
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Materials and Methods. The research
was carried out during 2021-2023 in the fields
of the Odesa State Agricultural Research Station
of the Institute of Climate-Smart Agriculture of
NAAS. The main research method was field,
which was accompanied by analytical studies,
measurements, calculations and observations in
accordance with generally accepted methods
and guidelines in agriculture and crop pro-
duction [17].

In the experiment, ten varieties of winter
wheat (Table 1) of different years of registration
were studied. Sowing was carried out in three
dates: 25 September, 5 and 15 October. The
experiment was repeated three times.

Results and Discussion. Our research
shows that sowing dates have a significant ef-
fect on winter wheat yields. Only three varieties
of winter wheat were studied for three years
(Table 2).

The analysis of the research results shows
that on average, the highest yield (3.69 t/ha) was
obtained when sowing was carried out on
5 October. During sowing on 25 September and
15 October, the yield was almost the same, the
difference was insignificant.

On average, over the three years of re-
search, the highest yield was formed by the Do-
vira Odeska variety (3.99 t/ha) at sowing on
5 October.

At sowing on 25 September, the grain
yield of winter wheat was lower by 13.2 %, and
at sowing on 15 October by 5.7 %.

On average over two years of research, the
yields of ten winter wheat varieties show that
optimal weather conditions for plant growth and
development and grain formation were achieved
at sowing on 5 October (Table 3).

During the two years of research, on aver-
age, ten varieties showed the highest yield
(3.60 t/ha) at sowing on 5 October. The result
was 10.9 % higher compared to the first date
(25 September) and 11.1 % higher compared to
the third date (15 October).

The early and late sowing dates
(25 September and 15 October) should be con-
sidered acceptable. The difference between the
yields obtained from sowing on 25 September
(3.31 t/ha) and 15 October (3.24 t/ha) is insig-
nificant.

The highest yields were recorded for the
varieties sown on 5 October, including Dovira
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Table 1. Experimental design (2021-2023)

year of reg- Sowing date
Variety ~ar 01 €9~ ™55 September [ 05 October | 15 October
istration

Plot No.
Fortetsia 2019 1 4 7
Pokrovska 2020 2 5 8
Dovira Odeska 2020 3 6 9

Experimental design (2021-2022)

Plot No.
Zhytnytsia Odeska 2016 1 11 21
Lira Odeska 2013 2 12 22
Fortetsia 2019 3 13 23
Palitra 2019 4 14 24
Liha Odeska 2017 5 15 25
Nasnaha 2015 6 16 26
Veteran 2014 7 17 27
Pokrovska 2020 8 18 28
Storytsia 2015 9 19 29
Dovira Odeska 2020 10 20 30

Experimental design (2023)

Plot No.
Katrusia Odeska 2016 1 11 21
Mudrist Odeska 2015 2 12 22
Fortetsia 2019 3 13 23
Udacha Odeska 2021 4 14 24
Hospodarka Odeska 2022 5 15 25
Oranta Odeska 2017 6 16 26
Peremoh Odeska 2018 7 17 27
Pokrovska 2014 8 18 28
Vyhoda Odeska 2021 9 19 29

Table 2. Grain yield of winter wheat varieties depending on on sowing dates, t/ha (average for 2021-2023)

. Sowing date (B)
Variety (A) 25 September 05 October 15 October Average
Fortetsia 2.92 3.21 3.25 3.13
Pokrovska 3.15 3.87 2.93 3.32
Dovira Odeska 3.72 3.99 3.71 3.81
Average 3.26 3.69 3.30 3.42
%, to sowing date (25 September) 100 113.2 101.2
LSDys, t/ha A-0.09; B-0.09; AB-0.18

Odeska (4.03 t/ha), Storytsia (3.90 t/ha), Pa-
litra (3.80 t/ha), and Zhytnytsia Odeska
(3.68 t/ha). Veteran variety produced the low-
est yield (3.24 t/ha).

Our studies show that winter wheat va-
rieties of different years of registration and
with different vernalisation conditions and
photosensitivity respond differently to the
same abiotic conditions within each sowing
date. For example, the Zhytnytsia Odeska va-
riety, sown on 15 October, had a grain yield
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of 3.46 t/ha, and the Pokrovska variety —
2.68 t/ha, i.e. the difference was 0.78 t/ha.

The cultivation of different winter
wheat varieties in 2022-2023 allowed us to
determine that yields vary depending on the
sowing dates (Table 4). This year, other win-
ter wheat varieties were studied in compari-
son with the 2020-2021 and 2021-2022
growing seasons.

The data obtained indicate that the
highest yield of 3.90 tonnes per hectare was
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Table 3. Grain yield of winter wheat varieties depending on
on sowing dates, t/ha (average for 2021-2022)

. Sowing date (B)
Variety (A) 25 September | 05 October 15 October Average
Zhytnytsia Odeska 3.66 3.68 3.46 3.60
Lira Odeska 2.82 3.33 3.15 3.10
Fortetsia 2.83 3.28 3.24 3.12
Palitra 3.65 3.80 3.57 3.67
Liha Odeska 3.10 3.65 2.97 3.24
Nasnaha 3.31 3.50 3.21 3.34
Veteran 3.08 3.24 2.84 3.05
Pokrovska 3.04 3.57 2.68 3.10
Storytsia 3.79 3.90 3.47 3.72
Dovira Odeska 3.84 4.03 3.78 3.88
Average 3.31 3.60 3.24 3.38
%, to sowing date (25 September) 100 110.9 97.0
LSDgs, t/ha A-0.08; B-0.08; AB-0.16
Table 4. Grain yield of winter wheat varieties depending on
on sowing dates, t/ha (2023)
. Sowing date (B)
Variety (A) 25 September | 05 October 15 October Average

Katrusia Odeska 4.73 5.16 4.58 4.82

Mudrist Odeska 3.29 3.28 3.26 3.28

Fortetsia 3.10 3.09 3.26 3.15

Udacha Odeska 3.67 4.08 3.88 3.88

Hospodarka Odeska 3.89 4.28 3.90 4.02

Oranta Odeska 3.62 3.81 3.72 3.72

Peremoha Odeska 3.39 3.69 3.67 3.58

Pokrovska 3.37 4.48 3.43 3.76

Vyhoda Odeska 2.84 3.16 2.76 2.92

Dovira Odeska 3.50 3.92 3.58 3.67

Average 3.54 3.90 3.60 3.68

%, to sowing date (25 September) 100 110.2 101.7

LSDgs, t/ha A-0.09; B-0.09; AB-0.18

obtained when sowing on 5 October. The devia-
tion between the yields from 5 October and 15
October was 0.30 t/ha for ten varieties. Com-
pared to sowing on 25 September, the increase
in yield was 0.36 t/ha. The difference in yields
between the sowing dates of 25 September and
15 October was insignificant.

Winter wheat grain yield was 10.2 %
higher compared to the sowing on 25 September
and 8.3 % higher compared to the sowing on 15
October. The following varieties produced the
highest yields when sown on 5 October: Katru-
sia Odeska (5.16 t/ha), Pokrovska (4.48 t/ha),
Hospodarka Odeska (4.28 t/ha), and Udacha
Odeska (4.08 t/ha). The lowest yield was rec-
orded for Fortetsia (3.09 t/ha).
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An analysis of economic indicators of
winter wheat cultivation was conducted to de-
termine the economic efficiency of the devel-
oped elements of winter wheat cultivation tech-
nology depending on the sowing dates. The
production rates, prices for mechanised and
manual work were taken in accordance with the
standards recommended for the production of
crop production. We calculated the following
key indicators to assess economic efficiency:
prime cost, net operating profit and profitability.

On average for two years (2021-2022),
the calculation of the economic efficiency of
growing ten varieties of winter wheat (Table 5)
shows that sowing on 5 October resulted in the
highest yield of 3.60 t/ha, the highest conditio-
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Table 5. Economic efficiency of cultivation for ten varieties of winter wheat
at different sowing dates (average for 2021-2022)

Indicator of efficiency Sowing date
25 September 05 October 15 October

Grain yield, t/ha 3.31 3.60 3.24
Cost of production per 1 ha, UAH 25950.40 28224.00 25401.60
Production costs per 1 ha, UAH 14054.00 14054.00 14054.00
Prime cost per 1 tonne of grain, UAH 4245.92 3903.89 4334.65
Conditional net profit:

per 1 ha, UAH 11896.40 14170.00 11347.60
per 1 tonne, UAH 3594.07 3936.11 3502.35
Profitability level, % 84.6 100.8 80.7

nal profit per 1 ha was 14170.00 UAH; per
1tonne of product — 3936.81 UAH, and the
highest profitability was 100.8% with the lowest
prime cost of production — 3903.89 UAH.

Conclusions. In the Southern Ukraine,
sowing of winter wheat should be carried out at
the optimum time, namely in early October.
This will ensure the best results in terms of
yield, profit and profitability.

The highest yields of winter wheat over
the last two years (2021-2022) were produced
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AKTyaJbHicTB. Y 3B 43Ky 31 3MiHaMU KJIiMary BUBYEHHS OCOOIMBOCTEH POCTy Ta PO3BUTKY PI3HHUX
COPTIB TIICHHUII 03UMOI 3aJIe)KHO BiJ] CTPOKIB CiBOM MPEICTABISAIOTH, HAYKOBUH 1 MpakTHYHUI iHTEepec. Ha
JKaJb, B yMOBaXx MiBIHSA YKpaiHHM I1i MUTAHHSI BUBYCHI HEIOCTATHBLO, BIIPI3HAIOTHCS HASIBHICTIO IUCKYTHBHUX
MOMEHTIB, 2 BACHOBKH OKpeMuX (haXiBIliB 3 HIX MalOTh BEIHKY po30ixkHicTh. UrcenpHI HayKoOBi AOCTiAN Ta
MPaKTHKA MiATBEPIKYIOTh, 1[0 B MiBIEHHOMY PETiOHI HAmIoi KpaiHU MpobieMa ypoXKaiHOCTI 3epHa Ta foro
SIKOCTI CTOITh JIy’e TOCTpO 1 moTpedye OibII AeTanbHOro BuBUeHHs. MeTa. BunpoOyBaru Ta agantyBatu 10
YMOB peTiOHYy iHHOBAI[ii{Hi TEXHOIOTii BUPOOHUIITBA 3epHA MIICHUII 03UMOT HOBHX COPTIB JJIsI 3a0€3MEUCHHS
TeHETUYHO-TIOTEHIIIHOTO PiBHS iX ypoXkaiHOCTI 1 aKocTi 3epHa. Matepianu i metogu. OCHOBHUI MeTON —
MOJILOBUM, SKWUW JOMOBHIOBABCS aHATITHYHUMM JOCJIPKCHHSIMH, BUMipaMH, MipaxyHKaMH 1 CIOcTepe-
KCHHSIMH BiJIIOBIZTHO /IO 3araJbHONPHHHATHX METOAWK Ta METOAMYHHX PEKOMEHMAAlill y 3emMiiepoOCTBi i
POCIMHHUITBI. Y MOCIii BUBYAIHCS IECATh COPTIB MIIeHUIli o3uMoi. CiBOa MpoBoaMIIacs y TPU CTPOKH: 25
BepecHd, 5 1 15 xoBtHs. Pe3yabraTn. BeraHoBneHo, 1o BUII yposkail ofep:kaHo 3a CiBOM 5 JKOBTHS y BCiX
COPTIB MIICHUI 03UMOI, SIKi BUBYAJIHCS. 3a IIbOTO CTPOKY ypOXKalHICTh, B cepeTHbOMY 3a JiBa poku (2021—
2022 pp.), 6yna Bume Ha 10,9 % mopiBHsAHO 31 cTpokoM ciBOM 25 BepecHs, Ha 11,1 % — y nopiBHsHHI 31
cTpokoM ciBOM 15 xoBTHA. Y 2023 p. mOpiBHSAHO 3 ciBOOIO 25 BepeCHs ypOXKalHICTh 3epHa MIIEHUL 03UMO1
Oyna Buma Ha 10,2 % mpu ciBGi 5 xoBTHA 1 Buma Ha 8,3 % 3a ciBOu 15 xoBTHA. HaiiBumuii Bpoxaii, y
cepenHpoMy 3a 2 poku, chopMyBasiv 3a ciBOM 5 oBTHs Taki coptu: JloBipa omecwkka (4,03 1/ra), Cropulis
(3,90 t/ra), Manitpa (3,80 T/ra), XKurHuis omeckka (3,68 T/ra). MiHIMaNbHUN BpoXKal OTPUMAIH Y COPTY
Berepan (3,24 1/ra). Y 2023 p. 3a ciBOM 5 XOBTHS HalOUIbIIMK ypokall oTpuMaiu Taki coptu: Karpycs
oneceka (5,16 Tt/ra), Ilokpoechka (4,48 t/ra), locmomapka omecbka (4,28 t/ra), VYmaua ojechka
(4,08 T/ra). BucHoBku. CiBOy MIIEHUII O3WMOI JOILIIHHO MPOBOAWTHA B ONTHMAaJbHI CTPOKH, a caMe Ha
noyarky >koBTHA (5.10). IIpu nmpomy OymyTh OTpUMaHi HaWKpaili pe3yiabTaTH 3a ypOXKaeMm, MPUOYTKOM Ta
piBHEM peHTa0eNbHOCTI.

Kniouosi cnosa: cmpoxu cigbu, nuienuys o3uma, nepcnekmueHi copmu, yporcatHicms
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