S. V. Rogalskyi UDC 633.85.631.547
PhD in Agriculture,

Associate Professor

Uman National University of Horticulture

mark32008@rambler.ru

S. P. Poltoretskyi

Doctor of Agricultural Sciences,
Professor

Uman National University of Horticulture
poltorec@yandex.ru

INFLUENCE OF SEEDING TIME AND DENSITY
OF PLANTS ON GROWTH AND PRODUCTIVITY
OF THE SUNFLOWER

Abstract. With the advent of new sunflower hybrids in manufacturing determining of optimal parameters of major growing
agrotechnical practices for them, including plant density at different seeding time has a significant urgency. Analysis of
literary sources shows that for this purpose new hybrids listed in the State Register of Plant Varieties of Ukraine in conditions
of Right-Bank Forest-Steppe have not been investigated although they differ in the duration of the growing season,
morphotype, response to agrotechnical measures and resistance to diseases and drought. Therefore the purpose of our
research was studying these issues.

The study was carried out during 2012-2014 in the field crop rotation of Department of Crop Production. Two-factor field
experiment provided the following: term ofsowing depending on the soil temperature at a depth of seeding - respectively
6-8°C (control), 10-12 and 14-16°C and plant density - 40 (control), 60 and 80 thousand of plants/ha.

As a result of studies it is found that increasing plant density from 40 to 60 thousand ofplants/ha as well as postponement
of sowing from the second decade of April to the second decade of May contributes a considerable enhancing of growth
processes. To have the highest yield level the early sowing period was the most optimal when at the depth of seeding the
soil temperature was 6-8°C which provides obtaining seed yield over 2.0 t/ha.
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C. B. Poranbckuii

KaHAnAaT ce/lbCKOXO03SACTBEHHbIX HayK

YMaHCKNIA HaLuMOHa/IbHbI YHUBEPCUTET cafoBoACTBA

C. M. Nontopeuykuni

AOKTOP CeNbCKOXO3ANCTBEHHbIX HayK

YMaHCKNIA HauMOHasIbHbI YHUBEPCUTET Caj0BOACTBA

BINAHUE CPOKA CEBA U IYCTOTbl PACTEHUM HA POCT N MPOAYKTUBHOCTbL MOACOJ/IHEYUHUNKA
AHHOTaumnsa. C nosB/seHMeM B NPOU3BOACTBE HOBbIX TMOPNAOB NMOACO/IHEYHMKA 3HAUNTENbHYIO aKTya/lbHOCTb npuobpeTaeT
yCTaHOBNeHWEe ANA HUX ONTMMAalbHbIX MapamMeTpoB OCHOBHbIX arpoTexHuW4Yeckux MNPMEemMOB BblpalMBaHUA, B YacTHOCTU
rycToTbl pacTeHWi Npu pasHbiX cpokax ceBa. AHaNN3 NUTepaTypHbIX NCTOYHUKOB CBUAETENbCTBYET, YTO C 3TOW Lie/iblo HOBble
rmépuabl, 3aHeceHHble B [OCyfapCcTBEHHbIi peecTp COpPTOB pacTeHW YKpawuHbl, B YCNOBUSAX npaBob6epexHoW Jlecoctenu
He uccnefoBann, XOTS OHW pasfiMyalTCcs MPOAO/IXUTE/NIbHOCTbIO BeretauMoOHHOro nepuoga, MopdgoTunom, peakuumein Ha
arpoTexHuyeckme MeponpusiTusa, yCTOMUMBOCTbIO K 60M1e3HAM 1 3acyxe. M03ToMy Lenbio UccnepgoBaHUn n npegnonaranochb
M3y4yeHune 3TUX BOMNPOCOB.

MccneposaHna nposoannmncb, B TedyeHne 2012-2014 rr. B nonesom cesBoobopoTe Kadenpbl pacTeHmeBoacTeBa. Byxdakrtop-
HOli nmoneBol onNbIT NMpegycMaTpuMBan M3yyeHWe: cpoka ceBa B 3aBUCMMOCTM OT TemnepaType Mo4Bbl Ha rny6uHe 3ajenkwu
ceMsiH - COOTBETCTBEHHO 6-8° C (KOHTpoOnb), 10-12 n 14-16°C u ryctoTbl pacteHuii - 40, (KOHTponb), 60 1 80 Tbic. wT./ra.
B pe3ynbTaTe NpoBefeHHbIX NCCNef0BaHUN YyCTaHOB/IEHO, 4YTO yBe/IMYEeHWe TycToTbl pacTeHuin oT 40 go 60 Tbic. wT./ra, a
Tak)Xe nepeHOC CPOKOB ceBa BO BTOpPOIi Aekaje anpessi Ha BTOPYylo AeKaAy Masi cnocob6CTBYyeT CyUecTBEHHOM akTuBusayum
pocTOBbIX NpoueccoB. ONTUManbHbIM AN (POPMUPOBAHUS BbICOKOTO YPOBHSA YPOXXalHOCTU oKa3ancs paHHUA CpoK ceBa, Korga
Ha rnybunHe 3apenku ceMsaH TemnepaTtypa MnouyBbl cocTaBuna 6-8°C, uto obecneuymBaeT NosyvyeHne ypoxkass cemsH 6onee
2,0 T/ra.

KniouyeBble cnoBa: NOACO/IHEYHUK, CPOK CeBa, ryctoTa pacTeHWUi, pocT, ypoXXalHOCTb.

With the advent of new sunflower hybrids in manufactu-
ring determining of optimal parameters of major growing
agrotechnical practices for them, including plant density at
different seeding time has practical importance and urgency.
Analysis of literary sources shows that for this purpose
new hybrids listed in the State Register of Plant Varieties
of Ukraine in conditions of Right-Bank Forest-Steppe have
not been investigated although they differ in the duration of
the growing season, morphotype, response to agrotechnical
measures and resistance to diseases and drought [1, 2].
Therefore the purpose of our research was studying these
issues.

Materials and methods of research. The study was
carried out during 2012-2014 in the field crop rotation of

Department of Crop Production. Two-factor field experiment
provided the following factor gradations: A (term ofsowing) -
6-8°C (control), at 10-12 and 14-16°C soil temperature
at the depth of seeding; B (plant density) - 40 thousand of
plants/ha (control), 60 and 80 thousand of plants/ha. On ave-
rage during the years of research studied terms of sowing
were respectively in the middle of the second decade of April
(the first time), the first (the second term) and the second
decade of May (the third term). For sowing precocious
variety of sunflower Ranok was used.

Sunflower predecessor was winter wheat. Phosphate
and potash fertilizers were applied during autumn tillage,
nitrogen ones - during the first spring cultivation in general
norm of NBPEXE0. Forming plant density was carried out
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manually. There were four repetitions, variant placing was
consecutive. Harvesting and recording were carried out
in the phase of full ripeness with a combine harvester
"Sampo", followed by grain weighing and transferring it to
the standard moisture and infestation.

Field and laboratory studies, recording, analysis and
monitoring were carried out in accordance with conventional
methods [3].

The area of the research is characterized by unstable
moisture. Comprehensive assessment of moisture conditions
and temperature regime during the years of research by
hydrothermal coefficient (HTC) of G.T. Selianynov shows
that the sunflower growing season in 2012 was characteri-
zed as medium dry (HTC = 0,6), and in 2013 and 2014 - it
was respectively too (HTC = 2,0) and sufficiently (HTC =
1,0-1,5) wet. Thus as a rule, at the time of occurring full
maturity there is hot weather that optimizes ripening seeds
in anthodiums.

Results. One of the important indicators of forming
vegetative mass of the sunflower is linear plant growth.

Height as an indicator of plant growth is a varietal sign and
is influenced by growth conditions [4, 5]. Monitoring results
showed that on average during years of research before the
phase of forming anthodiums growth rates were relatively
low. Thus plants increased height per day at the density of
60 thousand of plants/ha to 1,6-2,3 cm, at the density of 80
thousand of plants/ha - to 1,8-2,6 cm, higher than control
by 0,1-0,2 and 0,3-0,5 cm respectively (table 1).

Active plant growth was observed during the occurrence
of sunflower generative period. Thus, in the phase of antho-
dium formation-flowering in the variant of 60 thousand of
plants/ha it amounted to 2,9-4,3 cm and at the density of
80 thousand/ha - 2,9-4,2 cm per day. Compared with the
control it is more by 0,1-0,3 cm. You can see that stem
growth in the specified interphase period depended on
feeding area a little.

Increasing plant height because of sowing thickening
was caused by increased competition between them. Thus,

plant height at the density of 80 thousand/ha compared with
control was significantly greater by 13-16%.

The highest indicators of leaf surface were in the
flowering stage in the third period of sowing. Moreover, due
to sowing thickening the leaf area of one plant for all sowing
time decreased (table 2).

Increasing sowing density from 40 to 80 thousand of
plants/ha intensified plant competition for light, moisture,
nutrients that affected the area of foliar system respectively.

Size of leaf surface, productivity and duration of
photosynthesis affect the peculiarities of accumulating dry
mass of plants. Thus, observations have shown that to the
full ripeness, depending on sowing time and density, plants
accumulated different amounts of dry matter. And mass
of plants depended primarily on the density of seeding a
noticeable difference in indicators was only in thickened
crops. Thus in control the difference in plant weight
depending on sowing time during full ripeness compared
to control was only 1-2g. At the density of 60 thousand
this indicator increased respectively in the second and
third terms by 5,8 and 11,8 g and 3,9-8,9g. According to
this plant mass decreased from 285,8-287,2 to 103,1-
112,5 g (table 3).

Formation of sunflower yield is determined by varietal
characteristics of plants and a number of external factors
including those governed by a man [6, 7].

The largest sunflower harvest was obtained in 2012 and
2014, when the distribution of rainfall was more favorable
compared to terms of 2013, when in the flowering period-
full ripeness rainfall was far less than the long-term indicator
(table 4).

It should also be noted that the precocious variety Ranok
also reacted to terms of sowing. Thus, in 2012 and 2014 the
first time was better. Sowing of the second and third terms
reduced yield in all thickness.

A significant increase in all variants of harvest was only
at the density of 60 thousand of plants per 1 hectare. Yield
of seed density, depending on the conditions of vegetation

Table 1

Influence of sowing time and sowing density on height and average growth of sunflower plants
(2012-2014), cm

Interphase growing season

Sprouts - anthodium formation, at the density

Sowing of thousand/ha
time

40 (control) 60 80
1* 2 1 2 1

The first 55 15 59 16 63

(control) ! !

The second 63 1,9 68 2,0 72

The third 68 2,1 73 2,3 80

Anthodium formation - flowering,
at the density of thousand/ha

Note. * - 1. Height of plants. 2. The average increase in plants

40 (control) 60 80
2 1 2 1 2 1 2
1,8 116 2,8 121 2,9 129 2,9
2,1 124 3,4 131 3,6 136 3,7
2,6 133 4,0 143 4,3 147 4,3
Table 2

Influence of the term and sunflower sowing density on the dynamics of leaf surface of one plant
(2012-2014), thousand cm2

Vegetation phase

Sowing Anthodium formation Flowering Milk stage
time Plant density thousand/ha
40%* 60 80 40* 60 80 40> 60 80
The first * 1,59 1,44 1,18 5,19 3,46 2,94 8,56 5,76 4,82
The second 2,44 2,14 1,75 5,20 3,51 2,84 8,72 5,83 4,73
The third 3,23 2,72 2,11 5,30 3,90 3,11 8,94 6,12 5,14

Note. * - control



Table 3

Influence of sowing time and sowing density on dry matter mass of one plant of the sunflower
depending on the phase of development (2012-2014), g

Vegetation phase

Sowing Anthodium formation Flowering Milk stage
time Plant density thousand/ha
40* 60 30 40* 60 30 40* 60 30
The first * 38,4 32,2 24,2 157,2 114,1 88,9 286,1 172,6 112,5
The second 43,2 36,1 26,3 151,8 109,4 81,2 287,2 177.,9 108,6
The third 48,0 38,3 28,6 143,6 99,8 73,6 285,8 160,8 103,6
Note. * - control
Table 4
Sunflower yield depending on sowing time and plant density, t/ha
Sowin .
timeg Plant density thousand Research year Average over
(Factor A) of plants/ha (Factor B) 20i2 20i3 20i4 three years
40 (control) 2,40 1,56 2,26 2,07
The first 60 2,41 1,59 2,23 2,08
(control)
80 2,12 1,32 1,91 1,78
Total 2,31 1,49 2,13 1,98
40 (control) 2,20 1,76 1,94 1,97
The second 60 2,13 1,81 2,00 1,98
80 1,96 1,62 1,90 1,83
Total 2,09 1,73 1,94 1,92
40 (control) 2,28 1,61 1,80 1,90
The third 60 2,18 1,68 1,88 1,91
80 1,81 1,60 1,60 1,67
Total 2,06 1,63 1,76 1,91
Factor A 0,20 0,15 0,18
HI1Pos -
Factor B 0,20 0,16 0,18
Ne 2, 8-9.

for years, varied from 1,59 to 2,23 t/ha in the first term of
sowing; it varied from 1,81 to 2,13 t/ha in the second one
and from 16,8 to 21,9 t/ha in the third one respectively.

Within the error of experiment the difference by seed
yield was between variants of smaller and greater density
of sunflower plants.

Conclusions. In conditions of unstable moisture of
Right-Bank Forest-Steppe of Ukraine precocious varieties
of sunflower should be sown in the second decade of April
with plant density - 60 thousand/ha which will provide yield
more than 2,00 t/ha.
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