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PRODUCTIVITY OF SOFT WINTER WHEAT SORT
DEPENDING ON TERMS LENGTH OF SOWING AND WEATHER
IN SPRING-SUMMER PERIOD

BuBueHO BIUIHB CTPOKIB CiBOM 1 IIOTOJJHUX YMOB BECHSHO-JIITHROTO Iepiofy Ha ()OPMYBaHHS NPOTYKTUBHOCTI CyJacHUX
copTiB meHHi o3uMoi B ymoBax [liBrennoro Creny Ykpainu. BeraHoBIeHO, 10 OCHOBHY poitb y ()OpMYBaHHI TPOIYKTHB-
HOCTI IIi€1 KyJIbTYpH B BECHSHO-JTITHIH IepioJ| BIIrpae TPUBANICTE MIK(A3HOTO IEPioJy «BiJHOBICHHS BECHSHOTO KyIIiHHS-
KOJIOCIHHSI», sKuil OyB caMuM KOpoTKuM (64-65 ni6) y 2013 poui, cyma edeKkTHBHHX TeMmIepaTyp HpH LBOMY CKJajaa
390,4-406,0 °C, a naitnosium (82-88 ni6) — y 2015 pori, 1m0 06yMOBIEHO KpaIlUMK MOTOJAHUMH YMOBaMH IIijl Yac BereTa-
uii. Bucora pociuH mieHumi 03uMol 3HMKYyBajacs 3 paHHiX 0 Mi3HIX CTPOKIB CiBOM B CEpeHbOMY IO coprax Ha 7,4 cM.
Haiikpaii yMOBH [J1s1 pOCTY Ta pa3BUTKY POCIHH IIIEHHUI 03uMoi ckianucs y 2014 poui, Koy BUCOTa POCIHH IOCIIKY-
BaHMX COPTIB JlocsTalla B CEpeJHBOMY IO CTpoKax ciBou 75,2 cM (OBixiit) Ta 75,8 cM (Micist ogecska). JlocmipKyBaHi COPTH
IIICHUII 03UMO1 c(hOpPMYBaIIN HAHOUIBITY KIIbKICTh NPOAYKTHBHHX cTeben (997 1 959 mt./m2) B 2014 pomi 3a ciBbu 30 Bepe-
cus. Haiimmwkawnii npoxykrtuBHuil crebnocriit (512-614 mr./M?) chopmyBamu mociimkyBani copta B 2015 pomi 3a ciBOn
10 xoBtHs1. JoCHiHKSHHSIMI BCTAHOBJICHO, 10 HAHONITUMAITHHIIII ITOTOJHI YMOBH B MEPio]] «KOJOCIHHS — MOJIOYHA CTUTIIICTh 3€p-
Ha» mureHuwi o3umoi Oymu B 2013 poui 3a ciBdu 10 xxoBTHs. HaliBuia ypoxkaiinicts 3epHa mirenuii o3umoi (6,40 t/ra) chopmy-
Basacst y 2015 poui 3a ciBbu coprom Micist onecska y crpok 30 Bepechst. Y 2013-2014 pokax HaiiBuIIuMii ypoxkaii 3epHa 10c-
JiKyBaHHUX COpTiB OyIo 3i0paHo 3a ciB6u 10 xoBTHS, 110 Ha 0,15-0,41 T/ra nepeBuIHI0 KOHTPOIb — 30 BepecHs..

Kiro4oBi ciioBa: mieHuns o3uMa, CoOpT, CTPOKU CiBOH, KibKICTh NPOAYKTUBHUX CTE€0ET, BUCOTA POCIIUH, BPOXKAHHICTb.

Introduction. Due to the rapid global increase of the population, the demand on grain’s
cultivation as the main food is also increased. Today, wheat is grown at every continent in the world
[1-5]. In Ukraine it is the main crop, under which the area annually reaches 6.7-7.3 million hectares.
Up to 90% of the area is concentrated in the Steppe and Forest Steppe Zones [6-8].

In recent years, our country presents confidently itself in the world grain market by increasing
content of grain exports, including winter wheat [9-11]. In 2013, we took the eighth place among the
world's largest exporters, and in 2014 — the sixth, exporting 10.5 million tons of wheat (44% of total
production) [12, 13].

However, it should be hoticed that the yield of this crop is much lower than in many other
developed countries of the world, which is connectedwith the non-observance technology of crop's
cultivation, particularly the sowing terms [11-13].

Analysis of recent research and publications. In recent years, a number of scientific institutions
in Ukraine and the world came come to the conclusion that due to climate change, deterioration of the
phytosanitary state of the fields and the biological characteristics of new varieties in production
(shortening the period of vinification), the terms of sowing require constant research for each new
variety [14-16].

The during out researches we established that for each agro-climatic zone, the right lines of winter
wheat seeding are important for both favorable and unfavorable years. However, in the scientific
literature there are quite different recommendations.

Thus, M.P. Yavdoshchenko [17] found that more resistant to diseases of the wheat varieties of soft
winter can be sown in admissible early and late terms without significant risk of losing their diseases
and reducing the grain yield.

By Studing researches of R. A. Vozhegova, S. O. Zaitsev and others [18] we established that in the
conditions of the Southern Steppe for the cultivation of winter wheat in a "black fallow" at the
beginning of the optimal seeding period (from September 15) Ovidiy and Kohana varieties may be
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sown, and at the end of the optimal and admissible (October 5 and 15) - Khersonskaya Bezosta, which
in case of delay with sowing will provide higher yield than other varieties.

The purpose of the research to was the investigate the influence of sowing terms and weather
conditions of the spring-summer period on the formation of the main elements of the productivity of
soft winter wheat.

Materials and methods. The researches were carried out during 2012-2015 on the experimental
field of Educational and Scientific-Practical Center of Mykolayiv National Agrarian University (ESPC
MNAU).

Field studies were laid out and executed taking into account all the requirements of the research
methodology. The total area of the sown area is 50 m?, the registration area is 25 m2. Repeat threefold.

Soil test sites are southern black soil. The subjects of research are the varieties of winter wheat —
Odesyka Misiya and Ovidiy, zoned in the South of Ukraine [19-21]. Cultivars were sown in three
terms — on September 20", 30" and on October 10" The forecrop is the fallow. Winter wheat’s
growing technology was common for the South Steppe of Ukraine except the elements of
agrotechnics, which have been put on the study.

Phenological observations, the definition of plant height, number of productive stalks, winter
wheat were carried out according to the procedure of the state strain testing of crops [22].

Results and discussion. It is known that during the late spring the plants are grown at an elevated
ambient temperature (8-10 °C) and more solar energy, while there is a rapid temperature’s increase,
which in turn degrades the regenerative processes, inhibits the growth of shoots cause partly or total
death of plants. In early spring vegetation of winter wheat before the release of the tube take place at
low temperatures (4-7 °C), which are slowly increasing. It is favorable for the re-growth of plants,
regeneration of damaged organs, and passing of all growth processes [23, 24].

According to long-term data in Ukraine the winter growing season resumes, first in the Crimea —
on March of 15-17" of March, Kherson and Odessa regions — on March 18-20", Mykolayiv — on
March 20"-23¢, Kirovohrad, Dnipropetrovsk and Zaporizhzhya — on March 23-25", Donetsk — on
March 30-31", Lugansk — on April 1™-3%. But in the recent years, due to the warming, the average date
of the vegetation resumption was shifted [25].

We have found that over the past 12 years (2003-2015), the earliest resumption of the growing
season of winter wheat in Mykolayiv region was in 2008 (February, 6) and the latest recorded in 2003
(April, 6). During our research the resumption of the spring growing season in 2013 was marked on
March 9", 2014 — on March 6", 2015 — on February 28" (Table 1).

Table 1 — Characteristics of the interphase period ''the renewal of spring tillering — heading'' of winter wheat
depending on sowing time and temperature conditions

. Dates of sowing
Key figures Years of research 20,09 30.09 1010
2013 9.03 9.03 9.03
Date of renewal of spring tillering 2014 6.03 6.03 6.03
2015 28.02 28.02 28.02
" . 2013 11.05 11.05 12.05
g?ﬁ;ﬁfn‘;,the phase “the beginning 2014 11.05 14.05 17.05
2015 20.05 23.05 26.05
. 2013 64 64 65
gfl:lrei od(;lrgg;): of phase to phase 2014 67 70 73
’ 2015 82 85 88
The sum of effective temperatures 2013 3904 3904 406,0
oC ’ 2014 3644 3964 436,2
2015 356,3 404,6 4544
2013 32 32 32
The sediments of rainfall in mm 2014 58 60 84
2015 153 153 153

The researched sorts of plants started to head up at the same time. It was found that sowing dates
significantly affect the offensive phase heading.

We found that the interphase period «the renewal of spring tillering — heading» of the winter wheat
significantly depends on the weather and the spring sowing time period. In 2013 this period was rather
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short (64-65 days), which is justified by the early persistent transition of daily average temperature
over 15 °C, which is for 16 days earlier than the multi-year periods. In addition, the reduction in
interphase periods of drought due to dirt, and the sum of effective temperatures at the same time was
390,4-406,0 °C.

The period of «restoration spring tillering — heading» in 2014 had amounted up to 67-73 days with
the sum of effective temperatures 364,4-436,2 °C. The most prolonged of the interphase period was
(82-88 days), was in 2015, due to better weather conditions during the growing season. The beginning
of heading was observed on May 20" - September 20" at sowing, on May 23" — September 30" at
sowing, on May 26" — October 10"

There is no the same opinion among scientists as to what should be the optimum height of the
winter wheat plant. The short stature varieties can be influenced by less prone of lodging than the tall
sorts. They form a smaller mass per unit of vegetative crop, so they use less of soil nutrients. On the
other hand, tall crops much better control weed's growth and development, so they need to use less
herbicides and so they assure higher yield of straw per unit area as an organic fertilizer [26-28].

It was found that the height of winter wheat is significantly affected by sowing time. More
temples, this figure was generated in plants of the first winter sowing period (September 20™), in
average of three years, 75.3 cm class Ovidiy and 76.4 cm for class a Odesyka Misiy (Table 2).

Table 2 — Height of winter wheat depending on the varietal characteristics and times of sowing timing, 2013-2015 pp.

. Sowing dates (factor B Average of
Variety (factor A) 20.09 30.09 10.10 factor B
Odesyka Misiya 77,0 72,7 69,5 73,1
Ovidiy 74,7 71,9 68,4 71,7
Average of factor A 75,9 72,3 69,9 72,7

Lowest winter wheat crops formed from the closing date of sowing (10.x) — 69,5 cm class Mission
Odessa and 68,4 cm for class Ovid. The plant height decreased from early to late sowing dates in the
average grades of 7.4 cm.

It was found that the height of the plants is also affected by the weather conditions. The most
favorable for the growth and development of winter wheat plants were weather conditions in 2014,
when the height of the plants of studied varieties reached the time of sowing in average 75.2 cm
(Ovidiy) and 75.8 cm (Odesyka Misiya). The least favorable for the growth and development of winter
wheat was 2013, the height of plants at the same time on grades was 71.4 cm — Odesyka Misiya and
68.4 cm — Ovidiy (Figure 1).
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Fig. 1. The height of the winter wheat plants in wax ripeness of grain, depending
on the grade during gears of study.

The number of productive stems per unit area is the most important element of the yield structure
which is formed by seeding rate, seed germination, temperature, moisture and total productive tillering
and plant survival [29-32].

The results of our research show that planting dates affect the formation of the density of
productive stalks, because plants were in different weather conditions. In 2013, both varieties have
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formed the most productive stem's stability and thickness by plating on September 30" — 665 pcs./m?
(Odesyka Misiya) and 661 pcs./m? (Table 3).

Table 3 — Number of productive stems of winter varieties, depending on the terms of sowing of wheat in the research
years, pcs./m?

Sowing dates (factor B)
Variety (factor A) 20.09 30.09 10.10
2013 2014 2015 2013 2014 2015 2013 2014 2015
Odesyka Misiya 651 873 825 665 997 893 659 961 614
Ovidiy 647 658 650 661 959 936 655 822 512

Grades Odesyka Misiya and Ovidiy formed the largest number of productive stems (997 and 959
pes./m2) which were sown on September 30", 2014.

The lower productivity of stalks (614 pcs./m?) was shown by the Odesyka Misiya and
(512 pcs./m2) by the Ovidiy in 2015 when it was sown on October 10™.

Grades Odesyka Misiya and Ovidiy formed the largest number of productive stems (997 and
959 pcs./m?) in 2014 when they were sown on September 30". The lower productivity of stalks
(614 pcs./m? on the variety of Odesyka Misiya and 512 pcs./m? for a variety Ovidiy) formed
investigated varieties in 2015 by the time of sowing on October 10"

It is known that higher temperatures in the later stages of winter wheat growing season lead to
large losses of grain (20.4%) compared with the earlier (15.5%).

Our research has shown that the most favorable weather conditions during the period of «heading -
milky ripeness» of winter wheat were in 2013, on the time of sowing on October 10". During this
period there were 52 mm of rain sediments, the average temperature was 20,1 °C, which influenced
the process of fertilization, ripening and grain's size.

Yields of wheat which were sown in the period (October 10 ™) was higher, it was 5.54 t / ha
(Odesyka Misiya) and 4.92 t/ha (Ovidiy). Sowing which was done on September 20" and 30" in the
period of «heading - milky ripeness» was just 13 mm, and the yield of wheat was formed at the level
4,37-5,23 t/ha (Table 4).

Table 4 — Yields of winter wheat varieties depending on the sowing date and weather conditions during the period
of «heading - milky ripeness», t/ha

s Years
=< . 2013 2014 2015
25 | Sowing Rainfall Rainfall
§ E dates Aveorage sedments Yield, Ave;rage Rainfall in|  Yiel, Avirage sedments Yield,
~ t°C in mm t/ha t°C mm t/ha t°C in mm t/ha
Odesyka 20.09 20,3 13 4,92 18,9 33 5,62 20,4 20 5,48
Misiya 30.09 20,3 13 5,23 20,1 25 6,05 20,6 20 6,40
10.10 20,1 52 5,54 20,9 16 6,26 20,8 20 4,51
20.09 20,3 13 4,37 18,9 33 5,15 20,4 20 5,25
Ovidiy 30.09 20,3 13 4,51 20,1 25 5,67 20,6 20 6,11
10.10 20,1 52 4,92 20,9 16 5,82 20,8 20 4,26

In 2014, the most favorable conditions for grain formation can be explained by the greater
moisture supply of crops, as heading before, during and after 74 mm of rain sediments the average
temperature in this case was 20.9 °C.

In 2015, weather conditions in the period of "heading - milky ripeness" at all stages of crop's
development was almost identical. The maximum yield was observed by the sowing plated on
September 30" and was the grades of 6.40 t / ha (Odeska Missiya) and 6.11 t/ha (Ovidiy). This can be
explained by a high coefficient of tillering plants, therefore, a large number of productive stems per 1
m2. The crops of the third period (on October 10 ™) through early termination of the autumn season
growing showed less productive stems.

Conclusions. According to our studies it was found that the sowing time and the weather in
spring-summer period have a significant effect on the length of phases of «the resumption of
vegetation» and «heading», plant's height, number of productive stems per 1 m?, formation of
productivity of varieties of winter wheat.
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The most prolonged (82-88 days) interphase period «the renewal of spring tillering-heading» was
in 2015, when the sum of effective temperatures was 356,3-454,4 °C and sediments 153 mm.

Plant height had decreased from early to late sowing dates in the average grades of 7.4 cm. The
most favorable for the growth and development of winter wheat were the weather conditions in 2014,
when the height of the plants of studied varieties reached the average 75.2 cm (Ovidiy ) for the time of
sowing and 75.8 cm (Odesyka Misiya).

Under the conditions of the South Steppe of Ukraine the optimum sowing period of winter wheat
varieties Odesyka Misiya and Ovidiy on the forecrops fallow should be considered as the period from
the 30" of September to the 10" of October, which is formed by 655-997 pcs. / m? of productive stems
and grain yield at the level of 4, 92-6,40 t/ha.
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IIponyKTHBHOCTL COPTOB MIICHHIbI MSTKOW 03MMOii B 3aBHCHMOCTH OT CPOKOB ceBa W INOTOJHBIX YCJI0BHIi Be-
CeHHe-JIeTHero nepuoaa

M. M. KopxoBa, O. A. KoBanenko, JI. I'. Xonenko, H. B. MapkoBa

W3ydeHo BIHMsSHHE CPOKOB CEBa M MOTOMHBIX YCIOBHH BECCHHE-JIETHETO MepHoja Ha (JOPMUPOBAHME MPOIYKTHBHOCTU
COBPEMEHHBIX COPTOB IMIICHUIEI 03UMOH B ycinoBusx FOxHo# Crenu YKpauHBI. YCTaHOBJIEHO, YTO OCHOBHYIO pOJb B (Op-
MHPOBaHUH MPOJYKTHBHOCTH 3TOH KyJIbTypHI B BECCHHE-JICTHUH IIEPHO]] HTPaeT NMPOJODKUTEIBHOCTE Mexda3zHoro neprona
«BO30OHOBJICHNE BECEHHETO KYIIEHHSI — KOJIOMIEHHE», KOTOPBIH ObUI caMbIM KOpoTkuM (64-65 cyrok) B 2013 romy, cymma
s¢dexTuBHBIX TemmepaTyp mpu 3ToM coctaBmia 390,4-406,0 °C, a cambim nHHbBIM (82-88 cyTok) — B 2015 roxy, uto 00y-
CJIOBJIEHO JyYIIUMH MOTOAHBIMU YCIOBHSMH BO BpeMsl BereTaluH. BricoTa pacTeHuil 03MMOI MIIEHHIBI CHUXKANACh C PaH-
HUX JI0 TTO3JHUX CPOKOB CEBa B CpeIHEM IO copTaM Ha 7,4 cM. Haunyumne ycnoBust A pocTa M pa3BUTHS PACTEHMI Miile-
HUIIBI 03UMOH cnoxmuch B 2014 rofy, Koraa BeICOTA paCTEHUH MCCIeoyeMbIX COPTOB JOCTHIajla B CPEAHEM IO CPOKaM CeBa
75,2 em (OBummii) u 75,8 cm (Muccus onecckas). HccnenyeMsie copTa MIICHUIBI 03UMOM CPOPMUPOBATH HAUOOIIbIIEE KO-
JIMYECTBO MPOXYKTUBHBIX crebueit (997 n 959 mt./M?) B 2014 roxy npu nocese 30 cenTsiOps. CaMblii HU3KUH IPOTYKTUBHBINA
crebnectoit (512-614 mt./m2) chopmupoBam ucciexyemsie copta B 2015 romxy npu nocese 10 oxrsa6ps. MccnenoBanusmu
YCTaHOBJIEHO, YTO ONTHMAJbHBIC MIOTOJHBIE YCIOBHUS B IIEPUOJ «KOJIOIMICHHE — MOJIOYHAS CIEJIOCTh 3epHa» IIICHUIIBI 03H-
Mmoii 6611 B 2013 roxy npu nocese 10 okTs10psa. Camast BBICOKasi yp0oKaifHOCTb 3€pHa MIIEHUIBI 03uMoii (6,40 1/ra) chopmu-
poBanacs B 2015 romy mpu moceBe coproM Muccus onecckas B cpok 30 cenrsOps. B 2013-2014 romax camblii BHICOKHM
ypoXxail 3epHa M3ydaeMbIX cOpToB ObUT coOpaH mpu moceBe 10 okrsa6psi, uro Ha 0,15-0,41 T/ra mpeBBICUIO KOHTPOJIb —
30 ceHT0ps.

KnroueBble cii0Ba: NIeHNna o3uMasi, COpT, CPOKH CEBa, KOJIMIECTBO IPOAYKTUBHBIX cTeOJIeH, BBICOTAa pacTeHHH, ypo-
KAHHOCTb.

Productivity of soft winter wheat sort depending on terms length of sowing and weather in spring-summer period

M. Korkhova, O. Kovalenko, L. Khonenko, N. Markova

The article is about influence of sowing terms and weather conditions in spring-summer period on the productivity’s
formation of the winter wheat modern varieties in conditions of the South Steppe of Ukraine. It was faund that spring-
summer period the main role in formation of crop productivity wasplayed by the length of “renewal of spring tillering-
heading” phases, the shortest of which (64-65 days) was in 2013, the sum of effective temperatures thus amounted to 390,4-
406,0 °C, and the longest (82-88 days) was in 2015, due to the best weather conditions during the growing season. Plant’s
height of winter wheat decreased from early to late sowing terms on the average in of different varieties to 7,4 cm. The best
conditions for the growth and development of winter wheat plants were in 2014, when the plant height of the studied varieties
reached on the average 75.2 cm (Ovidiy) and 75.8 cm (Odesyka Misiya). The examined winter wheat varieties formed the
largest number of productive stems (997 and 959 pcs./m?)) in 2014 by sowing on September 30. The lowest productive
stubble (512-614 pcs./m?) was formed by the studied sorts in 2015 by sowing on October 10. The researches have faund that
the best weather conditions during the period of "renewal of spring tillering-earing" of winter wheat were in 2013 by sowing
on October 10. The highest grain yield of winter wheat (6.40 t/hectares) was formed in 2015 by the sowing of the Odesyka
Misiya on September 30. In 2013-2014, the highest yield of the studied grain sorts was collected by sowing on October 10,
which was 0.15-0.41 t/ha more than the control — September 30.

Key words: winter wheat, sort, sowing, number of productive stems, plant height, crop yields.
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