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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 of sowing 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 of plants/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.

Keywords: sunflower, term of sowing, plant density, growth, yield.

C. B. Poranbckmn

KaHAWAAT CENbCKOXO3AUCTBEHHbIX HayK

YMaHCKWUM HAaUMOHaNbHbIA YHUBEPCUTET CaaoBOACTBA

C. N. NonTopeuxknm

ONOKTOP CeNbCKOX03ANCTBEHHbLIX HAYK

YMaHCKMA HaUMOHaNbHbIX YHWBEPCUTET CaaAoBOACTBA "

B/IMSSHWUE CPOKA CEBA U I'YCTOTbl PACTEHMA HA POCT U NPOAYKTUBHOCTb NOACOJ/IHEYHUKA
AHHoTayma. C nossneHneM B NPomM3BoOACTBE HOBbIX rMOPUAOB NOACONHEYHNKE 3HAYMTENbHYIO aKTyallbHOCTbL npuobperaer
YyCTaHOBNEHME A8 HUX ONTMMAlbHbIX NapaMeTpos OCHOBHbIX arpoTeXHUYECKUX MPUEeMoB BblpalnBaHmsa, B YacTHOCTH
ryCTOTbI PACTEHMI NPH Pa3HbIX CPOKAxX CeBAa. AHANN3 INTEPATYPHbIX NCTOYHUKOB CBMAETE/LCTBYET, YTO C 3TOH Li€/1bK) HOBbIE
rubpuasi, 3aHeceHHble B [0CyAapCTBEHHbIA PEecTp COPTOB PacTeHnn YKpauHbl, B yC/0BUsIX npasobepexHoun Jlecocrenm
HEe MCCNeaoBanu, XOTA OHM PA3/NIMYaKoTCH MPOAONXKUTE/IbHOCTLIO BEereTaumoHHOro nepmona, MopgoTurnom, peaxkumen Ha
3rpOTEXHUYECKME MEPONPHMATHSA, yCTOMYMBOCTbIO K 60N€3HAM M 3acyxe. [T03TOMy Lenblo MCCNeaoBaHnin M Npeanonaranoch
M3yHeHune 3Tux BOMpoCos.

UccnenoBaHna nposoaununce B Teqenme 2012-2014 rr. B nonesom cesoobopore kapeaps! pacteHneso[crea. [Byxgaxrop-
HOM MoneBod onbIT NPeaycMarpmuBan U3ydeHue: Cpoka CeBa B 3aBUCUMOCTM OT TeMmMnepaType nousbl Ha rnybuHe 3aaenkm
ceMsaH — cooTBeTcTBeHHO 6-8° C (koHTpons), 10-12 n 14-16°C u rycroTel pacteHni — 40, (KoHTpons), 60 n 80 TeiC. WT./ra.
B pe3ynbTaTe NpoBEAEHHbLIX UCCNEA0BAHNIA yCTAHOBNEHO, YTO yBE/IMYEeHMEe ryCTOoTel pacTeHui ot 40 go 60 Teic. wr./ra, @
TaKkXe NepeHoc CPOKOB CeBa BO BTOPOH AeKaje anpens Ha BTOpYylo AeKaay Masi cnocobCTByeT CyulecTBeHHON aKTMBmu3aunm
POCTOBbIX NPOLEccoB. ONTUMANbHbIM AN151 POPMUAPOBAHNS BLICOKOrO yPOBHS yPOXANHOCTH 0KAa3as1Cs paHHWA CPOK ceBa, KOrAa
Ha rnybuHe 3agenku CeMsH TeMnepatypa o4Ysbl cocrasnia 6-8°C, 4T0 obecneymsaer nonyyeHme ypoxas cemsaH bonee

20 T/ra. .
KnroueBble cnoBa: nodcoHeYHNK, CPOK CeBa, rycrtota pacTeHnn, pocT, ypoxanHoCTs.

With the advent of new sunflower hybrids in manufactu- Department of Crop Production. Two-factor field experiment

ring determining of optimal parameters of major growing provided the following factor gradations: A (term of sowing) -
agrotechnical practices for them, including plant density at ~ 6-8°C (control), at 10-12 and 14-16°C soil temperature
different seeding time has practical importance and urgency. at the depth of seeding; B (plant density) - 40 thousand of
Analysis of literary sources shows that for this purpose plantsfhz_i (control), 60 and 80 thousand of plants/ha. On ave-
new hybrids listed in the State Register of Plant Varieties rage during the years of research studied terms of sowing
of Ukraine in conditions of Right-Bank Forest-Steppe have were respectively in the middle of the second decade of April
not been investigated although they differ in the duration of  (the first time), the first (the second term) and the second
the growing season, morphotype, response to agrotechnical ~ decade of May (the third term). For sowing precocious
measures and resistance to diseases and drought [1, 2]. variety of sunflower Ranok was used.
Therefore the purpose of our research was studying these Sunflower plrjedecessur was winter_ wheat. Ph-::s_phate
issues. and potash fertilizers were applied during autumn tlllE-"JE‘:i
Materials and methods of research. The study was  nitrogen ones - during the first spring cultivation in generjt
carried out during 2012-2014 in the field crop rotation of norm of N. P, K. . Forming plant density was carried O
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veoctative mass of the sunflower is linear plant growth. thes Indicator ncreased respectively » the e el g

Height as anaindicator of plant growth is a vanetal sign and third terms by 5.8 and 11 .8 g and 1.9-8 9g Accordng 0
is mtluenced by growth conditions |4, 5], Monitoring results this Dlant mass decreased from 285 8-2872 to 10).1-
showed that on average during years of research before the  112,5 g (tabée 3
phase of torming anthodiums growth rates were relatively Formation of sunflower ywid s determwned Dy «arety
fow Thus plants increased height per day at the density of  charactenstics of plants and a number of external factory
60 thousand of plants/ha to 1,6-2,3 cm, at the density of 80 including those governed by a man [6 7
thousand of plants/ha - to 1,8-2,6 cm, hugher than control The largest sunflower harves! was obtaned JVid and
by 0.1-0,2 and 0,3-0,5 cm respectively (table 1) 2014 when the distnbution of ranfall was mare favoratie
Active plant growth was observed during the occurrence compared to terms of 201), when n he flowmering percd
of sunflower generative penod. Thus, in the phase of antho- full npeness rainfall was far less than the long ter™ N ator
gium formation-flowering in the variant of 60 thousand of (table 4)
plants/ha it amounted to 2,9-4,3 cm and at the density of It should also be noted that the precotous varety Eanoe
80 thousand/ha - 2,9-4,2 cm per day. Compared with the  also reacted to terms of sowing Thus, » 2017 and JUL4 e
control it is more by 0,1-0,3 cm. You can see that stem first time was better Sowing of the second and the terms

'gruw!h in the specified interphase period depended on reduced yield in all thickness
feeding area a little. A significant increase in all vanants of Rarvest sas ondy

Increasing plant height because of sowing thickening at the density of 60 thousand of plants per | feclare Yield
O The oMy OF .Fr'-l"'jf ™

'was caused by increased competition between them. Thus, of seed density, depending c

Tadée 1
‘ Influence of sowing time and sowing density on height and average growth of sunflower plants
X (2012-2014), cm i ron
Interphase growing season
Sprﬂu;: - l-nthudium formation, at the density Anthodium formation - flowering,
Sowing of thousand/ha _ at the density of thousand / ha
Hwe 40 (control) ] 60 80 | 40 (control) l 60 80
——
1* 2 1 2 1 2 1 2 1 | 2 | 2
- - = e
The first 55 1,5 59 1,6 63 1.8 116 2,8 121 2.9 129
(control) _ 4 !
e cacand po mm 20 72 2.1 124 3.4 131 3 6 136
=y - — -
The thicd — 1T 2. | 3 | 23 | 80 | 26 | 133 | 40 | 13 | a3 | 12 | a3
Note * - 1. Height of plants. 2. The average increase i p e
¢
nd sunflower sowing density on the dynamics of leaf surface of one plant
Influence of the term & 2012-2014), thousand cm’

= Vegetation phase

Anthodium formation ]_ Flowering _[__m stage

'_'_ Plant density thousand/ ha

40" 60 80 40"
%19 j 40 d 9 8 %
Thﬁ' hibi i —_— - — -
$.20 3.51 <. 54 8 72
The second .44 o .
: 5.30 3.9 3. 11 8 94
The third 3.23

Note * — control
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Flowering

: Anthodium formation
s:i‘:'::g i T . plant density thousand/ha 3
40+ - | 80. B 40* ) 60 80 40% “n
[The first * 38,4 [ 24,2 157,2 114,1 88,9 286,1 m
The second 43,2 26,3- | 1518 109,4 81,2 287,2
[the third 48,0 28,6 143,6 : 99,8 73,6 285,8 160,8 m

Note. * — control

N S TR TS

T

£ 0 Sunflower yield depending on sowing time and plant density, t/72
S:;:.i:g Plant density thousand | ) EES_‘“E:!'! il
| (Factor a) |Of Plants/ha (Factor B)| 2012 2013
| 40 (control) { 2,40 1,56 3
E;igﬁ _ 60 ) 2,41 1,59
80 2,_12 ) 1,32
j  Tota ) B 231 | 1,49
= 40 (cu::ntr-:}i) 2,20 | _1_,75
The second | 60 . 213 i 1 1,81
80 1,96 1,(1
3 ) T:ta! ] ) ;:Ug e § 1,73
: 3 40 (control) - 2& . 1,61
The third 60 2,18 Jis 1153
; 80 1,81 1,60
-~ Tﬂt_al 2,06__‘—?1'53
e e > F_El‘.':tﬂrA 0,20 Es
ke ¥ _Fa;ana 0,20 0,16
= S e
for years, varied from 1,59 to 2,23 t/ha in the first term of N° 2, 8-9.

sowing; it varied from 1,81 to 2,13 t/ha in the ser.jcand one
and from 16,8 to 21,8 t/ha in the thirc one respectively.
Within the error of experiment the difference by seed
yield was between variants of smaller and greater density
nflower plants.
i Sgonduﬁglns. In conditions of unstable moisture of
iaht-Bank Forest-Steppe of Ukraine precocious vaneties
Efbgsunﬂﬂwa' should be sown in the second decade of April
with plant density - 60 thousand/ha which will provide yield
more than 2,00 /ha.
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