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ABSTRACT

Sunflower, an oil plant grown in many parts of the world, is capable of growing in many different climatic
conditions. It is of great importance to carry out studies on the adaptation of new varieties and to determine the
varieties suitable to the ecology of the region in areas where sunflower cultivation is intense. This study was
carried out to determine yield and quality characteristics of some sunflower cultivars (SANBROMR,
BOSFORA, SYBARBATI, ROSETTA, LG5485, P64LL62, SYGIBRALTAR, P64L.C108 P64LE119, P64LP130,
P63LE113, 11TRO77, ESNIEGARA, ADELYA, and DERAY) under Bayburt providence conditions of Turkey
in 2020-2021. It has been determined that there are significant differences between the cultivars for the traits
examined. The highest average seed yield (4194.2 kg ha't) and average linoleic acid content (65.09%) were found
for BOSFORA. The highest average oil content ESNIEGARA (48.78%) and average oil yield respectively were
obtained from ESNIEGARA (186.02 kg ha') and BOSFORA (182.93 kg ha™) varieties and the highest average
oleic acid content was obtained from 11TRO77 variety (41.78%). The results of this study emphasized the
importance of varieties in sunflower growing. BOSFORA and ESNIEGARA varieties had high yield and quality

characteristics in the ecologies of a semi-arid climate.
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INTRODUCTION

Economic production can be made in a limited number
of plants in arid and semi-arid regions due to irregular and
insufficient rainfall (Reddy et al.,, 2003). Sunflower
(Helianthus annuus L.) is one of the most important crops
to be grown under these conditions.

Russia ranks first in world sunflower production with
15.379.287 tons, followed by Ukraine with 15.254.120 tons
and Romania with 3.569.150 tons. Turkey ranks 7th among
the top 10 countries in cultivation area with 751.693
hectares and 5th in sunflower production with 2.100.000
tons (Anonymous, 2021a). According to the data of 2021,
a production of 2.215.000 tons was achieved with an
average yield of 273 kg da? in sunflowers planted on
8.113.116 decares of land in our country (Anonymous,
2021b).

When the adaptation of a cultivated plant is mentioned,
the degree of adaptation of that plant to environmental
conditions is understood (Ozyavuz, 2011). Depending on
the genetic structure of the plant and environmental
conditions, there is variability in the yield of the sunflower

plant. On the other hand, with research in different
ecologies, it has been determined that the components that
make up the yield and quality of sunflower (seed yield, oil
rate, fatty acid composition, head diameter, seed
number/plate ratio, stalk yield, biological yield, etc.) are
affected by both variety and agronomic applications
(Yilmaz and Kinay, 2015; Aygun and Mert, 2020). The
cultivation of varieties with high yield potential under
suitable climatic conditions and with appropriate
agronomic practices is the basis of obtaining high yields
from the unit area. Ali et al. (2013) reported significant
differences between the yield and yield elements varieties
in the sunflower plant, with a thousand-kernel weight of
48.4-72.5 g and a kernel yield of 1650-2735 kg da™. In
another study, it was determined that there were significant
differences among varieties in terms of thousand-kernel
weight (59.2-85.7 g), seed yield (467.0-575.0 kg da?), oil
content (39.4-45.7%) and oil yield (197.0-255.0 kg da?)
(Tan, 2014).

The fatty acid composition of oil crops is not constant;
fatty acid synthesis is genetic. Studies have determined that
it changes depending on ecological, morphological,
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physiological, and cultural practices. Since most sunflower
fatty acids are unsaturated, they are important in human
nutrition (Yilmaz and Kinay, 2015). With this feature,
sunflower has always assumed the role of a savior product
in vegetable oil production in Turkey and the world and has
prevented the oil deficit from reaching large dimensions.
The fact that suitable varieties and agronomic practices
cannot be adequately demonstrated in sunflowers in our
country causes annual raw oil imports and oilseed imports
to increase daily. The cultivation of varieties with high
yield potential under suitable climatic conditions and with
appropriate agronomic practices is the basis of obtaining
high yields from the unit area. To contribute to production,
it is necessary to carry out studies to increase the cultivation
area and yield of the sunflower plant, which is seen as an
important potential among oil plants. Therefore, to increase
the unit area yield in sunflower agriculture, besides the
necessary cultural practices (such as cultivation techniques
and plant protection measures), determining the most
suitable variety is a very important cultivation technique.
Therefore, it is necessary to customize this type of research
for each region and each variety. This study aimed to
determine the balance of adaptation of some sunflower
cultivars to Bayburt agricultural and ecological conditions.
The study aims to evaluate the interaction of the varieties
according to the years, to evaluate the yield and quality
parameters, and to determine the high-performance variety
or varieties suitable for the agricultural and ecological
conditions of the region.

MATERIALS AND METHODS
Experimental Field, Soil, and Climate Characteristics

The research was conducted in the province of Bayburt
(1663 m altitude, 41° 39' east longitude, and 40° 15' north
latitude), located in the Eastern Black Sea Region, which
has a semi-arid climate, between 2020-2021. Continental
climatic conditions dominate the region, and autumn and
spring transition seasons are short, and winter periods are
long. The region has semi-arid climatic conditions, and the
short vegetation period is the most important factor limiting
the vegetative diversity yield. In this respect, the sunflower
plant must be relatively more resistant to drought and low
temperatures than other plants.

The meteorological data of the area where the study was
carried out are given in Figure 1. The amount of rainfall in
the first year (2020) of the experiment was 337.6 mm. The
rainfall amount in the first year of the experiment was
higher than in the year 2021 (232.8 mm) and the average
rainfall of long years (268.8 mm). However, the monthly
measured temperature (15.7 °C) and relative humidity
values (48.3%) of 2020 were lower than both 2021 (49.0%)
and the long-term average (54.4%). From May to
September, when field crops were actively growing,
temperatures were close to each other in both years.
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Figure 1. Some important climatic data of the experimental area for the years 2020-2021

Soil samples were taken from the experimental areas
where the research was conducted before planting, and
some chemical and physical properties of the soils were
analyzed in these samples. According to the results
obtained from the tests, the texture class of the
experimental soils was clayey-loamy. The pH of the soils
varied between 7.9 and 7.7. Accordingly, soil reaction was
determined as slightly alkaline in both years. The lime
content of the experimental soils varied between 17.25%
and 17.45%. Phosphorus content ranged between 1.65-1.33

kg dal, potassium content 45-43 kg da*, and organic matter
content between 0.99-0.85%. According to this situation,
the experiment site soils were moderately alkaline, low in
phosphorus, medium in organic matter, and sufficient in
potassium.

Experimental material, factors and cultivation

The field trial was arranged in the "Randomized
Complete Block Design (RCBD)" with 3 replications. In
the research, fifteen varieties (SANBROMR, BOSFORA,
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SYBARBATI, ROSETA, LG5485, P64LL62,
SYGIBRALTAR, P64LC108 P64LE119, P64LP130,
P63LE113, 11TR077, ESNIEGARA, ADELYA, and
DERAY) were examined. Sowing was done manually on
April 18, 2020, and May 08, 2021. Cattle fertilizer was
applied to the experimental area at 30 tons per decade.
Weeds were controlled both mechanically and by hand
using a hoe. In both study years, the plots were irrigated
three times (seeding, flowering and seed development
period) with the sprinkler irrigation method. Each irrigation
brought the soil moisture back to near field capacity. Each
plot was 4 m long, 2.8 m wide, and 11.2 m2. Each plot was
sown by hand with 25 cm above the row, 70 cm between
the rows, and four rows. A space of 1 m was left between
the plots and 3 m between the blocks. The experimental
area was 74 m long, 14.4 m wide, and 1065.6 m2.

The sunflower plants were hand-harvested at the
physiological maturation stage when the back of the
sunflower head has turned from green to yellow, and the
bracts are turning Brown. Harvesting occurred on August
07, 2020, and August 09, 2021. In the harvest, one row
from the edges and two plants from the head of each plot
were considered edge effects, and the remaining two rows
in the middle were harvested. The harvested plants were
dried and then threshed, and seeds were extracted. Plant
height, table diameter, kernel internodal ratio, thousand-
kernel weight, seed yield, and oil yield were measured
according to the method described by Day and Kolsarici
(2014). Samples taken from each plot were determined by
an NMR device in Kastamonu University Central Research
Laboratory (MERLAB). The total amount of oil in the
samples was determined proportionally according to TS
9059 EN ISO 5511 using the "Continuous Wave Low
Separation Power Nuclear Magnetic Resonance
Spectrometric Method" (Rodrigues et al., 2005). Fatty acid
analyses of the seed samples obtained from each plot were
performed at MERLAB, Kastamonu University using gas
chromatography-mass spectrometry (GCMS QP 2010
Ultra  (Shimadzu)). GC-MS measurements were
determined by the fatty acid methyl ester analysis (FAME)
method according to [IUPAC standard method
(Diefenbache and Pocklington, 1992).

Statistical analysis

The two-year data obtained from the research were
subjected to analysis of variance with the help of JIMP 5.0.1
(SAS institute 2002) package according to the Randomized
Complete Blocks Desing. Significant differences among
treatments were compared and grouped according to
Duncan Multiple Range Test at the p<0.05 probability level
(Steel and Torrie, 1980).

RESULTS AND DISCUSSION

Statistically significant (p<0.01) differences were found
between the years for the parameters except for kernel ratio,
thousand seed weight, and oil ratio (Table 1). It was
determined that the parameter averages obtained in the
second year were lower than the first year. The 2021
growing season may negatively affect the development of

sunflowers since the amount of rainfall is low and the
temperature is high (Figure 1).

Plant Height

In the study conducted for two years under field
conditions, year, variety, and year x variety interactions on
plant height were found to be statistically significant
(p<0.01), (Table 1, Figure 2). The average plant height
observed in 2020 (157.06 cm) was higher than the average
plant height observed in 2021 (134.46 cm). Adequate
rainfall during the growing season increases the initial
vegetative growth of the plant (Montemurro et al., 2007).
The highest plant height was obtained from ESNIEGARA
(164.67 cm) and SYBARBATI (161.87 cm) cultivars.
These were followed by the P64LP130(157.07cm),
P64LC108 (154.17cm) and 11TRQ77 (152.67cm) variants.
(Table 1). Sefaoglu et al. (2021) found that the plant height
of sunflower cultivars varied between 170.7-198.0 cm; Gul
and Coban (2020) found that it varied between 103.7-137.9
cm. The study's findings agree with the results reported by
the researchers. The differences in plant height may vary
according to the genetic characteristics of the varieties,
ecological conditions, and care practices.

Head Diameter

Head diameter is one of the important yield parameters
in sunflowers. For this reason, it is desirable to have a large
diameter. Head diameter values were 20.12 cm in the first
year of the research and 13.57 cm in the second year, and
this difference between the years was statistically
significant (p<0.01). The favorable temperature and rainfall
during the flowering period in the first year of the research
may have caused the large diameter of the head. Indeed,
Uslu et al. (2002) reported that temperature and drought
would cause differences in the diameter of the head.
Among the varieties, SANBROMR (19.97 cm),
BOSFORA (18.68), ADELYA (13.80 cm), and DERAY
(13.87 cm) had the largest and the smallest diameter values,
respectively, and the difference between the varieties was
statistically significant at p<0.01 level (Table 1, Figure 2).
The mean values of the diameter of the head measured by
the researchers in sunflower varieties grown in different
ecologies were found to be between 15.2-22.3 cm (Gul and
Coban, 2020), 18.9-22.8 cm (Sefaoglu et al., 2021) and
13.64-16.29 cm (Igbal et al., 2018). Head diameter may
vary depending on the genetic characteristics of the
varieties, ecological conditions, climatic factors,
cultivation techniques, soil structure, and whether irrigation
is applied (Arioglu, 2014).

Thousand Seed Weight

While the effect of year on thousand seed weight, which
is a crucial yield factor in our study, was insignificant,
cultivar (p<0.05) and year x cultivar interaction (p<0.01)
had a statistically significant effect (Table 1, Figure 2).
Thousand seed weight was 74.56 g and 71.26 g in 2020 and
2021, respectively. The highest thousand seed weight
(85.32 g) was obtained from sunflower variety LG5485,
followed by SYBARBATI (80.85 g), P64LL62 (80.02 g)
and BOSFORA (79.87). Regarding thousand seed weights,
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ADELYA (63.63) and DERAY (58.38 g) varieties had the  seed weights among sunflower production regions, and all
lowest value (Table 1). Thousand seed weight positively interactions of regional production areas were significant.
affects the yield in sunflowers along with the diameter and It is also known that thousand seed weight in sunflowers
number of seeds in the head (Yasin and Singh, 2010). varies depending on genetic, environmental, and climatic
Mrdja et al. (2012) reported 8.69% differences in thousand factors (Beyyavas et al., 2011).
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Figure 2. Graphics of physiological and agronomical traits of sunflower varieties combined over 2020 and 2021. * 1: Sambromr, 2:
Bosfora, 3: Sybarbati, 4: Roseta, 5: LG5485, 6: P64LL62, 7: Sygibrattar, 8: P641c108, 9: P64le119, 10: P64Lp130, 11: P63Lel13,
12: 11Tr077, 13: Esniegara, 14: Adelya, 15: Deray
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Table 1. The means and variance analysis results of physiological and agronomical traits of the sunflower varieties grown at Bayburt,

Turkey during the 2020 and 2021 growing seasons.

Varieties P.H H.D TSW K.R sY O.R oY
(cm) (cm) (9) (%) (kg ha) (%) (kg ha)
Year 2020 157.06a 20.12a 74.56 69.69 3138.1a 41.60 130.53a
2021 134.46b 13.57b 71.26 70.87  2680.6b 4251 113.92b
SANBROMR 148.18bd  19.97a 70.32de  68.67 2837.9de 41.23fg 117.16de
BOSFORA 140.32d 18.68ab 79.87ab  71.25 4194.2a 44.15cd 182.93a
SYBARBATI 161.87a 18.23bc 80.85ab  70.68 3666.9b 40.67gh 149.20b
ROSETA 146.57bd  16.97ce 68.58df 69.63  3246.0c 30.44j 98.96fg
LG5485 142.23cd  17.90bd 85.32a 7231 2519.3fg  44.65c 112.47ef
" P64LL62 143.20cd  17.53bd 80.02ab  74.00 2763.8ef 35.711 99.20g
2 SYGIBRALTAR 142.87cd  16.93ce 71.00d 71.63 3227.3c 39.69h 129.46¢cd
2 P64LC108 154.17ac  16.53de 70.97d 68.55 2334.5g 42.27¢f 98.86¢
g P64LE119 138.70d 16.53de 77.00bc  71.13 914.8de 43.59de 125.19ce
P64LP130 157.07ab  17.20bd 70.20de  70.15 3089.0cd 43.48ce 133.58¢
P63LE113 138.73d 16.50de 73.14cd 72.72  2360.2g 41.05fg 95.10g
11TRO77 152.67ac  16.50de 65.00ef 67.08 3374.3c 46.92b 158.39b
ESNIEGARA 164.67a 15.53e 79.38b 68.88 3791.6b 48.78a 186.02a
ADELYA 137.70d 13.80f 63.63fg 68.12 1914.2h 40.46gh 77.37h
DERAY 117.50e 13.87f 58.38¢ 69.43  1406.41 47.64ab 66.89h
Mean 145.76 16.85 72.91 70.28 2909.4 42.05 122.18
df Variance Analysis
w o Year 1 27.37** 11445*%*  4.95ns 1.38ns  71.3** 3.16ns  27.61**
P 2 \Variety 14 7.39** 8.22** 14.39** 1.36ns 52.1** 105.9*%*  57.34**
o & YearxVariety 14 16.84** 5.87** 2.09* 1.27ns 1.31ns 61.1** 5.79**
38 cv 7.1 8.3 6.6 5.7 8.6 2.6 9.4
LSD (0,05) 12.1 1.6 5.5 - 28.8 1.28 13.2

*. ** significant at the 0.05 and 0.01 levels, respectively. For each main effect, values within columns followed by the same letter are
not significant, ns: nonsignificant. PH: Plant height; HD: Head Diameter; TSW: Thousand Seed Weight; KR: Kernel Ratio; SD: Seed
Yield; OR: Qil Ratio; OY: Qil Yield, CV: Coefficient of variation, LSD: Least Significant Difference

Kernel Ratio

The kernel ratio is the most crucial feature affecting oil
yield. The amount of oil in the kernel shell is relatively low,
and a high kernel ratio is a desirable quality characteristic.
According to the results of variance analysis, year, variety,
and year x variety interactions on kernel ratio were found
to be insignificant (Table 1, Figure 2). According to Table
1, while the average kernel ratio of sunflower varieties was
69.69% in 2020, this value increased slightly to 70.87% in
the second year. The average kernel ratio of sunflower
varieties varied between 67.08% and 74.0%. The lowest
kernel ratio was obtained from 11TR077 (67.08%), and the
highest kernel ratio was obtained from P64LL62 (74.0%)
(Table 1). Although the kernel ratio was insignificant in the
study, the kernel ratio in sunflowers varies depending on
genetic, environmental, cultural, and climatic factors
(Sefaoglu et al., 2019).

Seed Yield

Regarding seed yield, year and variety factors were
statistically significant at p<0.01 level, while year x variety
interaction was found insignificant. Seed yield means and
variance analysis results are given in Table 1 and Figure 2.
The average grain yield was 3138.1 kg ha™and 2680.6 kg
halin 2020 and 2021, respectively. An average of 17.1%
more seed yield was obtained in the first experimental year
compared to the second experimental year. This difference

may be due to climatic factors between years. It is reported
by Vicianova et al. (2020), Gul and Coban (2020), and
Sefaoglu et al. (2021) that climatic conditions
(temperature), especially during flowering, are a critical
period in seed production. Among the varieties, the highest
seed yield was obtained from the BOSFORA variety with
4194.2 kg ha'l, while the lowest seed yield was obtained
from the DERAY variety (1406.4 kg hat). Similar to our
results, many other studies have reported significant
differences in seed yield among sunflower varieties
(Sutradhar et al., 2014; Gul and Kara, 2015; Alem et al.,
2016; Gul and Coban, 2020; Sefaoglu et al., 2021). Seed
yield can be expressed as a result of the cumulative effects
of various yield components formed under the influence of
many factors, such as the genetic structure of varieties,
agricultural practices, climate, and environmental factors
(Cil etal., 2011; Vicianova et al., 2020).

Oil Ratio

Although the oil ratio in sunflowers varied between
years (41.6% in 2020 and 42.51% in 2021), this difference
was insignificant (Table 1). The difference between
varieties on oil ratio was statistically significant at p<0.01
level, and the oil ratio varied between 30.44-48.78% among
varieties. The highest oil ratio was obtained from
ESNIEGARA (48.78%), while the lowest oil ratio was
obtained from ROSETA (30.44%) (Table 1, Figure 2). Our
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results were similar to those of Kaya et al. (2007), 40.0-
45.0%, and Siddiqi et al. (2012), 35-42% higher than Khan
et al. (2018), 32.60-37.68%. The oil ratio difference
between varieties is affected by many factors, such as
genetic, environmental, and climatic factors (Cveji¢ et al.,
2015; Sefaoglu, 2019). In addition, the researcher has stated
that the high temperature and drought occurring during the
grain-filling period cause decreases in the oil ratio (Gul and
Coban, 2020).

Oil Yield

The effect of year, variety, and year x variety interaction
on oil yield obtained based on seed yield and oil ratio was
statistically significant (p<0.01), (Table 1, Figure 2).
Sunflower varieties' average oil yield values were 130.53
kg ha* and 113.92 kg ha in 2020 and 2021, respectively.

Oil yield varied between 66.89-186.02 kg ha™* among
the varieties used in the study (Table 1). The highest oil
yield was obtained from ESNIGARA (186.02 kg ha?) and
BOSFORA (182.93 kg hal), the lowest oil yield was
obtained from ADELYA (77.37 kg hal) and DERAY
(66.89 kg hal) (Table 1). Some researchers reported
significant differences in oil yield among sunflower
varieties (Cveji¢ et al., 2015; Raghavendra et al., 2020). It
can be said that the oil yield difference is caused by the
differences in the variety, ecology, climate, and soil
conditions (Sefaoglu et al., 2021). Previous studies reported
that seed yield was the main reason for the high oil yield
(\Vagdar et al., 2014).

Fatty Acids

In sunflower, which is rich in monounsaturated (oleic
acid) and polyunsaturated (linoleic acid) fatty acids, oleic
acid showed statistically significant (p<0.01) differences in
terms of variety, year, and year x variety interaction, while
linoleic acid showed statistically significant (p<0.01)
differences in terms of variety and year x variety interaction
(Table 2). According to the years, oleic and linoleic acid
ratios were determined as 21.07% and 54.24% in 2020 and
22.13% and 54.35% in 2021, respectively. It was
determined that the oleic acid ratios, which are especially
important according to the years, were higher in the second
year compared to the first year. This difference was
reported by Baydar and Erbas (2005), that fatty acid
compositions are significantly affected by environmental
conditions such as temperature, humidity, etc. Oleic
(C18:1) and linoleic (C18:2) acids, unsaturated fatty acids
commonly found in sunflower varieties, varied in the range
of 16.37-41.78% and 29.46-65.09%, respectively. The
highest oleic and linoleic acid contents were obtained from
cultivars A12 (11TRO77) and A2 (BOSFORA), while the
lowest oleic and linoleic acid contents were obtained from
cultivars A15 (DERAY) and A12 (11TRO77), respectively
(Table 2). The fact that the varieties with the highest oleic
acid content had the lowest linoleic acid content indicates a
negative interaction between oleic acid and linoleic acid
ratio (Sahin et al., 2022). Fatty acid content varies
depending on genetic, climatic, ecological, morphological,
physiological, and cultural practices (Baydar and Erbas,
2005). Especially in periods of low temperature, the
conversion of linoleic acid to oleic acid in oilseeds may
slow down (Schlegel et al., 2016).

Table 2. The means and variance analysis results of fatty acids of the sunflower varieties grown at Bayburt, Turkey during the 2020

and 2021 growing seasons.

Varieties Oleic Acid Linoleic Acid Stearic Acid Palmitic Acid Behenic Acid
(C18:1) (C18:2) (C18:0) (C16:0) (C22:0)
Years 2020 21.07+0.89b 54.24+1.13 9.44+0.34a 11.70+0.38a 1.29+0.06b
2021 22.13+0.97a 54.35+1.67 9.09+0.48b 10.63+0.44b 1.47+0.07a
SANBROMR 23.60+0.98b 51.75+0.35ef 10.40+0.28ac 12.35+0.46a 1.11£0.01cd
BOSFORA 16.49+0.69g 65.09+0.20a 6.78+0.25ef 7.56+0.33¢ 1.27+0.09¢cd
SYBARBATI 20.57+0.59¢cd 54.86+2.65bf 9.34+1.20be 11.06+1.32ab 1.39+0.04bc
ROSETA 22.52+0.31bc 52.67+2.72df 8.67+1.24ce 12.26+1.53a 1.43+0.14bc
LG5485 19.25+1.04df 57.68+3.34be 7.66+0.91df 11.90+1.60a 1.37+0.14bc
“ P64LL62 23.35+0.77b 54.96+1.95bf 7.49+0.51df 10.81+0.94ab 1.36+0.11bc
2 SYGIBRALTAR 20.09+0.49de 61.524+0.60ab 5.50+0.13f 8.63+0.33bc 1.27+0.05¢d
2 P64L.C108 19.13+0.79df 58.47+0.87ae 8.42+0.27ce 11.00+0.18ab 1.27+0.02cd
g P64LE119 17.53+0.15fg 60.51+0.38ac 9.02+0.38be 8.57+0.30bc 1.40+0.08bc
P64LP130 18.01£1.69¢eg 53.83+4.25¢cf 10.73+1.76ac 12.35+1.60a 1.68+0.05b
P63LE113 20.16+0.30ce 53.02+0.28df 11.54+0.17ab 12.56+0.15a 0.94+0.11d
11TRO77 41.78+0.78a 29.4643.44¢g 12.29+1.34a 12.45+1.09a 2.25+0.25a
ESNIEGARA 24.19+0.73b 49.22+0.34f 10.65+0.40ac 12.89+0.24a 1.44+0.04bc
ADELYA 20.94+1.06cd 52.69+3.98df 10.39+1.54¢ 12.07+1.46a 1.15+0.38¢cd
DERAY 16.37+£1.08g 58.724+3.13ad 10.12+1.20ad 11.03+1.19ab 1.36+0.05bc
Mean 21.60 54.30 9.30 11.20 1,40
df Variance Analysis
65 Year(Y) 1 10.59** 0.074ns 14.57** 10.77* 14.16%*
§ 2 Varieties (V) 14  4471.6*%* 3180.35** 266.74** 83.59** 16.91**
3 '% YxV 14 410.1** 1496.57** 344.72** 151.92** 15.33**
»n> CV 1.03 0.64 3.02 4.0 5.7
LSD (0.05) 0,26 0.41 0.32 0.51 0.20

*. ** significant at the 0.05 and 0.01 level, respectively. For each main effective values within columns followed by the same letter are not significantl.
ns: nonsignificant. CV: Coefficient of variation, LSD: Least Significant Difference
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Saturated fatty acids were significantly (p<0.01)
affected by year, cultivar, year, and cultivar interactions.
The most common saturated fatty acids found in vegetable
oils are palmitic acid (C16:0), stearic acid (C18:0), and
behenic acid (C22:0) (Karaca and Aytac, 2007). The ratios
of palmitic acid, stearic acid, and behenic acid in 2020-
2021 varied between 9.44-9.09%, 11.70-10.63%, and 1.29-
1.47%, respectively. Except for behenic acid, the ratios of
other saturated fatty acids were higher in the first year than
in the second year. It is stated that various physiological,
ecological, climatic, and cultural factors are effective in this
difference between years (Baydar and Erbas, 2005). It was
reported that low temperatures during the growing period
increased the stearic acid content and decreased the
palmitic acid content. Depending on the temperature,
stearic acid and palmitic acid content was an inverse
relationship (Ferfuia and Vannozzi, 2015; Popa et al.,
2017). The highest palmitic, stearic, and behenic acid
contents, which are the most important saturated fatty
acids, were obtained from A12:11TRO77 (12.29%), A13:
ESNIGARA (12.89%) and A12:11TRO077 (2. 25%), while
the lowest palmitic, stearic and behenic acid content was
obtained from A7: SYGIBRALTAR (5.50%), AZ2:
BOSFORA (7.56%) and Al1l: P63LE113 (0.94%)
cultivars, respectively. Our results differed from those
obtained by Ismail and Arafat (2014) and Merrill et al.
(2008). It has been reported that the fatty acid composition
of the cultivars is significantly affected by the growing
conditions, and in particular, the fatty acid content of the
seeds at seed filling and ripening periods differ
significantly (Zamani et al., 2020).

CONCLUSION

Differences in climate and environmental factors in the
years of the experiment significantly affected the measured
parameters. It was determined that there were significant
differences among the varieties in terms of yield and quality
parameters. The highest average seed yield (4194.2 kg ha
1) and average linoleic acid content (65.09%) were obtained
from the BOSFORA variety. The highest average oil
content ESNIEGARA (48.78%) and average oil yield
respectively were obtained from ESNIEGARA (186.02 kg
ha!) and BOSFORA (182.93 kg ha?) varieties and the
highest average oleic acid content was obtained from
11TRO77 (41.78%) variety. It can be said that the
differences in seed yield and oil content between years are
due to soil characteristics, climate, and environmental
factors. In terms of fatty acids, although unsaturated fatty
acids differed between the varieties over the years, we can
say that the high values of linoleic acid compared to oleic
acid are due to the genetic structure of the varieties. The
study using different varieties to find the most suitable
varieties for the region determined that BOSFORA and
ESNIEGARA varieties were more dominant than the other
varieties according to the climate and environmental factors
changing over the years. When evaluated in terms of fatty
acids, it was determined that the average unsaturated fatty
acid ratio was higher in the BOSFORA variety (81.58%)
than the others. These results indicate the importance of
such studies for determining suitable oil sunflower varieties

for cultivating high-yield and quality products in these
regions, which are directly affected by altitude, climate,
environment, and soil characteristics.
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