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Abstract  
 
Morphological characteristics of six sunflower hybrids with different precocity were assessed to notice the effect of 
sowing time (ST). ST was set taking into account the Celsius degrees at the soil depth of 7 cm at 7 a.m.: ST1 at 5oC, ST2 
at 7oC and ST3 at 9oC. The research was performed in the field experiments in Tulcea County in 2021 under rainfed 
conditions. The number of leaves per plant increased upon the sowing delay from 27.7 at ST1 to 30.9 at ST3, while the 
number of days from sowing to flowering decreased from 62.7 at ST1 to 48.5 at ST3. Stem diameter had the highest 
value at ST2. The average plant height for the five hybrids increased from ST1 to ST3. ST2 provide the highest head 
diameter (19.8 cm) followed by ST1 (19.3 cm) and ST3 (18.5 cm). 
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INTRODUCTION  
 
Sunflower (Helianthus annuus L.) is the main 
oil crop in Romania being cultivated on 
1.11 million ha in 2021 (retrieved from: 
https://www.https://insse.ro/cms/sites/default/fi
les/com_presa/com_pdf/prod_veg_r21.pdf).  
In European Union, Romania it is the largest 
sunflower producer followed by Bulgaria and 
France (FAOSTAT database). 
One of the most important factors that 
influence morphological characteristics and 
yield for many crops is sowing time. 
For sunflower an early sowing can avoid the 
dry atmosphere and water deficiency during 
flowering and seed filling stages but on the 
other hand the emergence can be extended and 
different weeds (such as Poygonum 
convolvulus L., Sinapis arvenis L., 
Chenopodium album) can cause problems 
(Vranceanu, 1974).  
When planting is delayed soil moisture gained 
during winter season can be inefficient valued 
due to evapotranspiration, the crop did not have 
enough time to fill achenes (Killi & Altunbay, 
2005) and the yield decreased owing to high 
temperature during flowering (Ahmed et al., 
2020). 

It was found that stem diameter, plant height 
and number of days from sowing to flowering 
increased when the sowing was performed 
earlier (Ozturk et al., 2017; Demir, 2019) or 
later (Birck et al., 2016; Mijic et al., 2020). 
Balalic et al. (2016) turned out that head 
diameter at maturity is influenced mostly by 
sowing date and less by the year and hybrid. It 
is expected that the number of leaves will be 
higher at an early sowing because their 
development stage is completed in long-day 
conditions (Vranceanu, 1974). In the last years 
there were studies which confirm this fact 
(Aliloo, 2018; Morsy et al., 2022). 
Morphological characteristics of sunflower can 
also be influenced by the plant density, hybrid 
(Kalenska et al., 2020), drought tolerance 
indices (Ghaffari et al., 2012), irrigation 
(Shahin et al., 2018) or fertilization (Labao et 
al., 2017; Coelho et al., 2022). 
The importance of these studies comes from 
providing farmers with up-to-date information 
specific for their area. 
In the past we could have considered a proper 
period for sowing by looking at the calendar 
but then the temperatures did not vary like 
nowadays. This study aims to find determine 
the influence of sowing time consider the 
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temperature factor and not calendar day on the 
main morphological characteristics of six 
sunflower hybrids in the climatic conditions 
specific for Dobrogea area in South-East 
Romania. 
 
MATERIALS AND METHODS  
 
Plant material and field trials. The 
experiment was carried out in the field 
experiments in the South of Tulcea county 
(Beidaud - 44o42’ N latitude and 28o34’ E 
longitude) during 2021 on a chernozem 
argiloiluvial soil under rainfed conditions. Two 
hybrids included in the study were certified 
(P64LE99 and FD15E27) and four were in the 
process of certification (DS001, DS002, DS003 
and HS7083). They were sown at three 
different sowing time (ST) taking into account 
the Celsius degrees at the soil depth of 7 cm at 
7 a.m.: ST1 at 5oC (1st April), ST2 at 7oC (17th 
April) and ST3 at 9oC (23rd April). Sowing 
density was 55,000 germinable seeds ha-1. The 
space between rows was 70 cm. The plot size 
was 210 m2 (4.2 m x 50 m). The previous crop 
was winter barley. The weeds were controlled 

with herbicide Pantera 40 EC (40 g/l 
quizalofop-P-tefuryl) 0.8 L/ha applied at 2-4 
leaves stage and a hoeing before the emergence 
of inflorescence.  
Determinations. The number of days from 
sowing to flowering was determined when 75% 
of the plot was flowered. The number of leaves 
per plant was determined at the flowering 
stage. Height of plants, stem diameter (at 1 m 
above the ground) and head diameter were 
assessed at maturity. All observations were 
performed for 10 plants in four replications.  
Weather conditions. At Beidaud area during 
the sunflower growing period (April-August), 
the mean temperature has increased continuous 
from 9oC (April) to 24.4oC (June) and 
decreased slightly to 23.6oC in August. The 
sum of rainfall for the same period was 
400.8 mm sufficient for covering the sunflower 
water requirements for a good development 
which is over 400 mm (Pejic et al., 2009). 
Rainfall was irregular during the months of 
sunflower vegetative period, the rainiest month 
was June (147.7 mm) and the driest was August 
(32.2 mm) (Figure 1). 

 

 
Figure 1. Average temperature (°C) and monthly distribution of rainfall (mm) during the sunflower growing season 

 
Statistical analysis. Collected data were 
statistically analysed by ARM-9 software using 
Tukey's HSD (Honestly Significant Difference) 
test (P< 0.05). 
 
RESULTS AND DISCUSSIONS  
 
In the present study it is clearly presented that 
sunflower plants need more days to reach                                                  

flowering stage when they are sowing at 5oC 
compared to those sowed at 7oC and 9oC 
(Table 1). This fact it is attributed to lower 
temperature that extend the growth period for 
plants sowed at ST1. With all this, plants from 
ST1 flowered first. These results are in 
accordance with those obtained by Ahmed et 
al. (2020) and Morsy et al. (2022). 
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Table 1. Number of days from sowing to flowering stage of six sunflower hybrids sowed in three sowing times 

Sowing time Hybrid Average P64LE99 DS001 DS002 DS003 FD15E27 HS7083 
ST1 61 63 64 66 61 61 62.7 
ST2 50 51 53 55 51 50 51.7 
ST3 49 49 49 51 46 47 48.5 

Average 53.3 54.3 55.3 57.3 52.7 52.7  

  
The lowest value was for DS001 at ST1 
(194.08 cm) and the highest value was for 
DS002 at ST3 (226.37 cm). Between hybrids at 
ST1 there were no significant differences. With 
one exception (P64LE99) all hybrids followed 
the same trendline: the height continued to raise 
upon sowing delay (Table 2). This is in contrast 
with observations made by Demir (2019) and 

Ozturk et al (2017). Mean rates of ST were 
higher than those reported by Birck et al. 
(2016) - 170.2 cm,  Capone et al. (2011) -  
98.9 cm or by Allam et al. (2003) - 140.8 cm. 
The plant height varies depending of the ability 
of hybrids to adapt to environmental 
conditions. Even if the plant height was great 
there were no lodging symptoms. 

Table 2. Plant height (cm) of six sunflower hybrids sowed in three sowing times 
Hybrid ST1 ST2 ST3 

P64LE99 211.58- 209.92bc 215.03bc 
DS001 194.08- 203.94cd 211.98bc 
DS002 212.03-  226.37a 226.78a 
DS003 208.4- 216.7b 218.13ab 

FD15E27 202.13- 205.67cd 207.58c 
HS7083 197.55- 198.02d 204.85c 

Tukey's HSD 
P< 0.05 21.21 7.76 10.27 

Different letters in columns differ at significant difference according to Tukey’s HSD test; P< 0.05; “-”: no significant difference. 

 
Number of leaves/plant was influenced by both 
hybrid and ST. All hybrids generate the most 
leaves when were sowed at 9oC and generate 

less when were sowed at 5oC. Hybrid FD15E27 
had the most leaves/plant at all ST while 
DS002 had the less (Table 3).  

 

Table 3. Number of leaves/plant of six sunflower hybrids sowed in three sowing times 

Hybrid ST1 ST2 ST3 
P64LE99 28.63b 27.73c 30.40b 
DS001 25.75c 29.85ab 32.15a 
DS002 25.88c 26.45d 28.80c 
DS003 26.60c 27.13cd 29.83bc 

FD15E27 31.55a 30.78a 32.20a 
HS7083 29.10b 29.05b 32.20a 

Tukey's HSD 
P< 0.05 1.767 1.160 1.514 

Different letters in columns differ at significant difference according to Tukey’s HSD test; P< 0.05; “-”: no significant difference. 

 
The hybrid with the highest head diameter 
correlated with ST was DS003 at ST2 - 20.88 
cm and the smallest head diameter was for 
DS002 at ST1 (Table 4). Mijic et al. (2020) 
tested 22 sunflower hybrids and concluded that 
head diameter ranged greatly from 19.2 cm to 
30 cm.  

Head diameter as well as plant height and 100-
seed weight at phenotypic and genotypic levels 
indicated that selection for any of them is 
effective for improving the other ones 
especially seed weight plant-1 (Ahmed et al., 
2020). 
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Table 4. Head diameter (cm) of six sunflower hybrids sowed in three sowing times 

Hybrid ST1 ST2 ST3 
P64LE99 16.8bc 19.07ab 18.01ab 
DS001 18.67ab 19.29ab 19a 
DS002 15.75c 17.58b 16.47b 
DS003 18.25ab 20.88a 19.76a 

FD15E27 18.ab 19.55ab 18.58ab 
HS7083 19.31a 22.16a 18.45ab 

Tukey's HSD 
P< 0.05 2.41 3.21 2.22 

Different letters in columns differ at significant difference according to Tukey’s HSD test; P< 0.05; “-”: no significant difference. 
 
For stem diameter there were no statistically 
differences. With the exception of FD15E27, 
all hybrids had the highest value at ST2. In this 
experiment stem diameter was influenced by 

the ST but not by hybrid. The results varied 
from 1.73 cm for DS001 at ST1 and 2.33 for 
HS7083 at ST2 (Table 5).  

 
 

Table 5. Stem diameter (cm) of six sunflower hybrids sowed in three sowing times 
Hybrid ST1 ST2 ST3 

P64LE99 1.91- 2.14- 2.09- 
DS001 1.73- 2.1- 2.07- 
DS002 1.80- 2.21- 1.98- 
DS003 2.05- 2.18- 1.99- 

FD15E27 2.2- 2.04- 2.17- 
HS7083 1.98- 2.33- 2.26- 

Tukey's HSD 
P< 0.05 0.7 0.29 0.34 

Different letters in columns differ at significant difference according to Tukey’s HSD test; P< 0.05; “-”: no significant difference. 

 
Number of leaves/plant increased continuous 
from ST1 to ST2 and to ST3 as with plant 
height which makes us believe that there is 
direct relation between these two 
morphological characters. The results are 
opposite with those obtained by Morsy et al. 
(2022) where the number of leaves were 
highest in the first sowing dates. Ahmed et al. 
(2015) obtained the highest number of 
leaves/plant at the middle sowing date.  
At ST2, the average head diameter was 
19.75 cm and was statistically higher than the 
first ST (17.91 cm) and the last ST (18.38 cm). 
It was demonstrated that head diameter is 
strongly influenced by irrigation level from 

11.1 cm at ET75% to 17.6 ET100% (Shanin et al., 
2018). Balalić et al. (2016) point out that head 
diameter affects the number of flowers and 
grains per head, which directly affects the grain 
yield per plant. In the study carry out by Demir 
et al. (2019) when five sowing dates were 
evaluated head diameter decreased continuous 
from the first sowing date to the last one.  
Stem diameter had the highest value at ST2 
fallowed by ST3 and ST1 as in the case of head 
dimeter (Table 6). This is in accordance with 
the results obtained by Allam et al. (2003). The 
ST average was 2.06 cm which is bigger than 
that reported by Birck et al. (2016) which was 
2.39 cm. 
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Table 6. Differences between ST for number of leaves/plant, stem diameter (cm) and head diameter (cm) 

Sowing time Plant height (cm) Number of leaves/plant Head diameter (cm) Stem diameter (cm) 
 

ST1 204.29b 27.68b 17.91b 1.94b 

ST2 210.1a 28.5ab 19.75a 2.17a 

ST3 214.05a 30.92a 18.38b 2.09ab 

Tukey's HSD 
P< 0.05 5.7 2.76 1.12 0.19 

Different letters in columns differ at significant difference according to Tukey’s HSD test; P< 0.05; “-”: no significant difference. 

 
CONCLUSIONS  
 
Morphological characteristics are influenced by 
hybrid but mostly by sowing time.  
Sunflower plants sowed early need more days 
to reach the flowering stage but even so they 
flowered first before those sowed later. Plant 
height and number of leaves/plant increased 
their value upon sowing delay while head and 
stem diameter had the highest value in the 
middle sowing time.  
Similar researches have to be repeated at 
specific periods due climate change in all 
climatic regions. 
 
ACKNOWLEDGEMENTS  
 
The study was performed with financial 
support by The Minister of Agriculture and 
Rural Development, through 4262/18.09.2018 
Project and with support of the Doctoral School 
of Engineering and Management of Plant and 
Animal Resources and the Faculty of 
Agriculture of the University of Agronomic 
Sciences and Veterinary Medicine in 
Bucharest. 
  
REFERENCES  
 
Ahmed, B., Sultana, M., Zaman, J., Paul, S.K., Rahman, 

Md.M., Islam, Md.R., Majumdar, F. (2015). Effect of 
sowing dates on the yield of sunflower. Bangladesh 
Agronomy Journal, 18(1), 1–5. 

Ahmed, M.A., Abd-Elsaber, A., Abdelsatar, M.A. 
(2020). Effect of sowing dates on yield and yield- 
attributes of some sunflower hybrids. Agricultura, 
113(1-2), 131–144. 

Aliloo, A.A. (2018). Changing of vegetative to 
reproductive ratio as a response to different sowing 
dates in sunflower. Helia, 41(69), 253–266. 

 

Allam, A.Y., El-Nagar, G.R., Galal, A.H. (2003). 
Response of two sunflower hybrids to planting dates 
and densities. Acta Agronomica Hungarica, 51(1), 
25–35. 

Balalic, I., Crnobarac, J., Jocic, S., Miklic, V. (2016). 
Variability of head diameter in sunflower hybrids 
depending on planting date. Genetika, 48(3), 983–
990. 

Birck, M., Dalchiavon, F.C., Stasiak, D., Iocca, A.F.S., 
Hiolanda, R., Carvalho, C.G.P. (2016). Performance 
of sunflower cultivars at different seeding periods in 
central Brazil. Ciencia e Agrotecnologia, 41(1), 42–
51. 

Capone, A., Barros, H.B., Santos, E.R.., Santos, A.F. 
Ferraz, E.C., Fidelis, R.R. (2011). Épocas de 
semeadura de girassol safrinha após milho, em 
plantio direto no cerrado tocantinense. Revista 
Brasileira de Ciências Agrárias, 6(3), 460–466. 

Coelho, E.d.S., Souza, A.R.E.d., Lins, H.A., Santos, 
M.G.d., Freitas Souza, M.d., Tartaglia, F.d.L., de 
Oliveira, A.K.S., Lopes, W.d.A.R., Silveira, L.M., 
Mendonça, V., Barros Junior, A.P. (2022). Efficiency 
of nitrogen use in sunflower. Plants, 11. 2390. 

Demir, I. (2019). The effects of sowing date on growth, 
seed yield and oil content of sunflower (Helianthus 
annuus L.) cultivars under rainfed conditions. 
Fresenius Environmental Bulletin, 28(9), 6849–6857.  

Ghaffari, M., Toorchi, M., Valizadeh, M., Shakiba, M.R. 
(2012). Morpho-physiological screening of sunflower 
inbred lines under drought stress condition. Turkish 
Journal of Field Crops, 17(2), 185–190. 

Kalenska, S., Ryzhenko, A., Novytska, N., Garbar, L., 
Stolyarchuk, T., Kalenskyi, V., Shytiy, O. (2020) 
Morphological features of plants and yield of 
sunflower hybrids cultivated in the Northern part of 
the forest-steppe of Ukraine. American Journal of 
Plant Sciences, 11. 1331–1344. 

Killi, F., & Altunbay, S.G. (2005). Seed yield, oil content 
and yield components of confection and oilseed 
sunflower (Helianthus annuus L.) cultivars planted in 
different dates. International Journal of Agriculture 
and Biology, 7. 21–24. 

Lobao, E., Andrade, A.P., Fernandes, P.D., Medeiros, 
E.P., Santos, E.M., Souto, J.S., Lobao, D.E. (2017). 
Morphological characterization of sunflower under 
organic fertilization and seed oil content and yield 



549

 

pie: sunflower production under organic fertilization. 
Helia, 40(66), 29–45. 

Mijic, A., Liovic, I., Sudaric, A., Gadzo, D., Duvnjak, T., 
Markulj Kulundzic, A., Jovovic, Z., Jankulovska, M. 
(2020). Preliminary results of the influence of sowing 
dates on the most important sunflower agronomic 
traits. Agriculture and Forestry, 66(1), 233–240. 

Morsy, A.S.M., Awadalla A., Samir, M.S. (2022). 
Performance of sunflower cv. Sakha-53 as influenced 
by accumulated heat units under different sowing 
dates and plant spacing at Aswan conditions. 
Scientific Journal of Agricultural Sciences, 4(1), 69–
83. 

Ozturk, E., Polat, T., Sezek, M. (2017). The effect of 
sowing date and nitrogen fertilizer form on growth, 
yield and yield components in sunflower. Turkish 
Journal of Field Crops, 22. 143–151. 

Pejic, B., Maksimovic, L., Skoric, D., Milic, S., 
Stricevic, R., Cupina, B. (2009). Helia 32(51), 19–
32. 

Shahin, M.G., El-Bially, M.E., Saudy H.S., El-Metwally 
I.M. (2018). Sowing date and irrigation effects on 
productivity and water use efficiency in sunflower. 
Arab Universities Journal of Agricultural Sciences, 
Ain Shams University, Cairo Special Issue, 26(2B), 
1483–1493. 

Vrânceanu, A.V. (1974). Floarea-soarelui. Bucharest, 
RO: The Academy of the Socialist Republic of 
Romania Publishing House. 

*** https://www.fao.org/faostat/en/#data/QCL 
***https://wwwhttps://insse.ro/cms/sites/default/files/co

m_ presa/com_pdf/prod_veg_r21.pdf 
 
 

 


