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ABSTRACT

Oil seeds have a significant effect on human and animal nutrition because of their protein,
fat, carbohydrate and mineral content. This study was carried out to determination of yield,
oil and fatty acid composition of some oil sunflower (Helianthus annuus L.) genotypes in
Diyarbakir conditions in 2018. The experiment was arranged in a randomized block design
with three replications. In the study, thirteen different sunflower genotypes (Nantio,
Turkuaz, Sanbro, Sanay MR, Armada CL, Bosfora, Tarsan 1018, LG 5580, Sirena, Transol, LG
5482, Coral and Tunca) were used as plant material. In the study plant height, head diameter,
1000 seed weight, seed yield, protein content, oil content, content of saturated and
unsaturated fatty acids in the sunflower genotypes were investigated. The result showed
that significant differences were found between genotypes with respect to yield and oil
quality components. According to mean values, the highest seed yield obtained from LG-
5580 genotype (3813 kg ha?). The highest values 1000 seed weight were found from LG-
5580 (73.7 g) and Tunca (72.5 g) genotypes. The great oil content found as 44.6% from
Armada CL genotype. The highest Linoleic acid content values were found by Tunca (55.7%)
and LG-5580 (55.3%) genotypes, while the highest oleic values were determined by Bosfora
(37.8%) genotype. It was concluded that LG-5580 genotype could reliably be used in
sunflower farming under ecological conditions in Diyarbakir, Turkey.

Key Words: Sunflower (Helianthus annuus L.), Seed yield, Qil content, Fatty acid

(074

Yagh tohumlar protein, yag, karbonhidrat ve mineral icerigi nedeniyle insan ve hayvan
beslenmesinde 6nemli bir yere sahiptir. Bu ¢alisma, 2018 yilinda Diyarbakir kosullarinda bazi
yaghk aycicegi (Helianthus annuus L.) genotiplerinin verim, yag ve vyag asidi
kompozisyonunun belirlenmesi igin yapilmistir. Arastirma, tesadif bloklari deneme desenine
gore Ug tekerrurli olarak dizenlenmistir. Calismada 13 farkh aygicegi genotipi (Nantio,
Turkuaz, Sanbro, Sanay MR, Armada CL, Bosfora, Tarsan 1018, LG 5580, Sirena, Transol, LG
5482, Mercan ve Tunca) kullanilmistir. Calismada bitki boyu, tabla ¢capi, 1000 tohum agirhgi,
tohum verimi, protein igerigi, yag icerigi, aycicegi icindeki doymus ve doymamis yag
asitlerinin igcerigi arastirilmistir. Sonug, verim ve yag kalitesi bilesenleri bakimindan genotipler
arasinda onemli farkliliklar bulundugunu géstermistir. Ortalama degerlere gore, en yliksek
tohum verimi LG-5580 genotipinden (3813 kg ha™) elde edilmistir. En yiksek 1000 tohum
agirhg degerleri LG-5580 (73.7 g) ve Tunca (72.5 g) genotiplerinden saptanmistir. En ylksek
yag icerigi Armada CL genotipinden % 44.6 olarak bulunmustur. En yiiksek Linoleik asit icerigi
degerleri Tunca (% 55.7) ve LG-5580 (% 55.3) genotiplerinden bulunurken, en yiiksek oleik
degerleri Bosfora (% 37.8) genotipinde belirlenmistir. LG-5580 genotipinin, Diyarbakir ili
ekolojik kosullarinda aygicegi tariminda gtivenle kullanilabilecegi sonucuna varilmistir.

Anahtar Kelimeler: Aycicegi (Helianthus annuus L.), Tohum verimi, Yag icerigi, Yag asitleri
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Introduction

Oilseeds are rich in protein, oil, carbohydrate,
and minerals; thus, they have a significant effect on
human nutrition and animal feeding. Oil seeds also
have an important in terms of in vegetable oil
production with high and quality oil content (40-
50%). Oil seeds may generate a great source of raw
material in the industry. Sunflower is an important
oil crop both in the world and in Turkey. Sunflower
is grown in 26 million hectares of land worldwide.
Considering such a huge cultivated land, the
large
adaptation area. According to 2018 data of Turkey,

sunflower was considered to have a

sunflower farming is practiced over 734 thousand
ha land area and annual production is around 1.9
million tons (FAO, 2018). In Turkey, majority of
vegetable oil production (80%) comes from oil
seeds. Approximately 65% of vegetable oil
production comes from sunflower and the rest
from cottonseed, olive, soybean, and the other oil
seeds (Yosmanoglu, 2002; Cetin and Basalma,
2005). Vegetable oil quality largely depends on
ratio of triacylglycerol to three types of fatty acids:
saturated, monounsaturated and polin saturated,
however, nutritional, and technological
characteristics of these fatty acids depend on
softened compounds, especially on sterols and
tocopherols. Sunflower unsaturated fatty acids are
composed of oleic acid (14-43%), linoleic acid (44-
75%), and the other fatty acids (0.7%) (Baydar and
Turgut, 1999). High linoleic acid contents indicate
high quality of vegetable oils (Wagner et al., 2001).
Linoleic acid reduces saturation degree of the oil
and facilitates digestion and passes into the blood
(Kolsarici et al., 1995).

As it was in every culture crop, besides plant
genetics, physiological, morphological and
agronomic characteristics and cultural practices
significantly influence vyield and quality of
sunflower. Therefore, such characteristics and
practices should be well-known for high yield and
quality. Positive significant correlations were
reported in a previous study between linoleic acid
concentration of

(Kamal-Eldin

content and tocopherol

sunflower  genotypes and
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1997). Late
influence pollination in sunflower because of high

Andersson, sowings negatively
temperatures at flowering stage. Especially in the
seed development stage, high temperatures
affect the fatty acid composition and decrease
the oil quality (Kolsarici et al., 1987).

Daylight has positive effects on fatty acid
composition of sunflowers through different
effects on different agronomic traits (Gielen,
1992; Gallina Tosci et al., 1997). Total daylight and
day length during the development seed shell
significantly influence daily changes in oleic and
linoleic acids of sunflower oil, but temperature
does not have any effects on these parameters.
On the other hand, field and
experiments revealed that

controlled
low temperature
increased linoleic acid contents and decreased
oleic acid contents of standard cultivars (Harris et
al., 1980: Chaampolivier and Merrien, 1996).

As it was in the other cultural crops, sunflower
yield and quality could significantly be improved
by using appropriate cultivars well adapted to
regional conditions. In this study, yield, yield
components and fatty acid composition of
different sunflower genotypes were determined
under conditions  of

ecological Diyarbakir

province of Turkey.

Material and Methods

Location and duration
Experiment to determine the agronomic and

quality traits of some sunflower cultivars
registered under second-crop in Diyarbakir
ecological condition was conducted over an

experimental site located at 37°532588" N and
40°162356" E coordinates with an altitude of 670
m in 2018 growing season (Figure 1).

Soil properties

The soil samples were taken at 0-30 cm depth
before the sowing the crop for determination of
chemical and physical properties of the soil. The
soil contains 71.6% clay, 1.25% organic matter,
1.63 kg da-1 phosphorus, potassium high level,
13.02% alkaline, 0.01- 0.02% salt and pH 7.73.
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Weather information

Monthly average temperature, total rainfall and
average humidity during the experimental period
were recorded at the Turkish State Meteorological
Station Turkey. Climate information is seen in
Figure 1 during experiment temperature
fluctuated from 18.1 to 31.8 'C. The average
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Figure 1. Experimental area and climatic data in 2018

Plant material

A total of 13 sunflower genotypes (1-Nantio
(early), 2-Turkuaz (early), 3-Sanbro (early), 4-Sanay
MR (early), 5-Armada CL (mid-late), 6-Bosfora
(mid-early), 7-Tarsan 1018 (early), 8-LG 5580 (mid-
late), 9-Sirena (mid-late), 10-Transol (early), 11-
LG5482 (early), 12-Coral (early), 13-Tunca (mid-
early)) were used as the plant material of the
study.

Experimentation

Soil tillage was practiced over the experimental
fields before the experiments. Each four m long
plot was divided into four rows consisting of
following field spacings: 70 cm between and 30 cm
within rows. Sunflower seeds were sown by hand
in the 4th week of May as 4 seeds in a hole. 90 kg
ha N and 70 kg ha P,0s fertilizers were applied
before sowing. When plants reached a height of
10-12 cm, they were singled out in a way that each
hole had one plant. Hoeing was conducted by
taking weed density into consideration. Plants
were irrigated by five times using furrow irrigation
method. Sunflower heads were tied with punched
plastic bags allowing air ventilation against bird
damage stage. When

during grain filling
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temperature was around 25.3 'C and average
rainfall 39.13 mm.

Experimental treatments and design
The experiment was arranged in a randomized
block design with three replications.

Humudity

sunflowers were at harvest maturity, plants in
rows at each plot’s sides and plants within 50 cm
at top and bottom of each plot were reaped as
border effect and the remaining plants in 4.2 m?
area were harvested. Heads were dried out for 3
or 4 days in a shade place after the harvest and
they were blended separately.

Data collection

In a period when the seeds ripened, the heads
of the middle rows were manually harvested.
Harvested plants were stacked in bundles,
threshed. ad
measurements were performed on 15 plants

thoroughly and Counting
randomly selected from the second and third rows
of each plot. Plant height, 1000-seed weight, seed
yield, oil and protein ratio, saturated-unsaturated
fatty acid components were investigated. Protein
ratio (%) was determined with Kjeldahl method
(AOAC, 2000). Qil content (%) was measured with
the use of a Soxhlet apparatus including n-hexane
(60 °C) as an organic solvent Seed fatty acid
composition was determined with the use of gas
chromatography (GC-MS gp 2010)(Slover and
Lanza, 1979). Lon source temp: 200 °C, Interface

temp: 250 °C and Colon: Rtx®-Wax 30 meter.
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Statistics analysis

Experimental data were subjected to analysis of
variance with JMP 13.1 statistical software in
accordance with randomized blocks design with 3
replications. Significant means were compared
with the use of LSD multiple comparison test at 5%
significance level.

Results and Discussion

Variance analysis revealed that differences in
protein ratios of the genotypes were found to be
significant at p<0.05 level and the differences in
the other parameters were found to be significant
at p<0.001 level (Table 1).

Table 1. Plant height, head diameter, 1000 Seed weight, Seed yield and protein ration of sunflower genotypes in the

experimental

Genotypes Plant height Head diameter 1000 Seed-weight Seed yield Protein

(cm) (cm) (g) (kg ha'l) ratio (%)
Nantio 179.0 19.6 51.4 3043.2 18.2
Turkuaz 169.4 18.0 54.3 2946.5 18.9
Sanbro 159.2 18.4 61.4 3052.3 19.3
Sanay MR 166.4 20.0 52.0 2995.6 19.3
Armada CL 160.2 18.8 48.1 2920.3 19.0
Bosfora 137.5 21.8 70.5 3286.8 17.7
Tarsan 1018 146.4 18.1 58.4 3131.1 17.1
Lg 5580 158.3 23.3 73.7 3813.0 17.9
Sirena 157.9 21.3 69.1 3356.3 18.2
Transol 163.7 18 49.8 2434.2 17.6
LG 5485 159.9 18.2 65.3 2705.3 20.0
Coral 163.63 19 71.3 3210.6 19.1
Tunca 158.2 21.6 72.5 3658.6 18.7

Variance analysis

F value 10.81** 5.35** 12.17** 8.82%* 2.13
LSD 7.94 1.4 6.52 357.4 1.57
cv 2.95 4.22 6.32 6.82 5.04

* Significance difference at p < 0.05. ** Significance difference at p < 0.01, LSD:Least significant differences, CV: Coefficient

of variation

As the average of genotypes, plant heights
varied between 137.5 -179.0 cm with the greatest
value was obtained from Nantio genotype and the
lowest value from Bosfora genotype (Table 1).
Plant height is a significant indicator of plant
growth and development and generally vary based
on plant genetics, cultural practices and ecological
conditions (climate and soil). Sowing dates may
have significant effects on plant height of
sunflower since plants benefit more from soil
moisture and nutrients and get greater plant
heights in early sowings. Sowing dates also largely
influence plant vegetative and generative stages
(Akther et al., 2013). Tan (2014) reported that
sowing date, plant density and environmental
factors played a significant role in plant height of
long, medium, short and dwarf sunflower plants.
Oral and Kara (1989) attributed differences in plant
heights to genetic structure of the cultivars, Vega

33

and Hall (2002) indicated that there might be
differences in above-ground parts of the plants in
early and late sowings. Differences in plant heights
may also be resulted from different response of
cultivars to cultural practices (Yilmaz and Kinay,
2015; Deviren and Eryigit, 2017).

There were significant differences in head
diameters of the sunflower genotypes (p<0.01),
thus different head diameter groups were formed
(Table 1). The greatest head diameter was
obtained from LG-5580 genotype (23.3 cm) and
the lowest head diameters were obtained from
Transol (18.0 cm), Turkuaz (18.0 cm), Tarsan 1018
(18.1 cm) and LG-5485 (18.2 cm) genotypes. Head
diameter directly influences seed yield. Head
diameter of sunflower may vary based on several
factors including cultivars, ecological factors, soil
conditions, growing techniques, cultural practices,
and plant genetics. Besides, head size is also largely
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influenced by temperature, soil moisture and
fertility and sowing dates. It was also reported that
of different
sunflower genotypes might be resulted from

differences in head diameter
different genetic potential of the cultivars (Khan
1989).
diameters of different sunflower genotypes as
between 15.5 — 22.9 cm and indicated that head

diameters varied with the sowing dates and late

Previous researchers reported head

sowings yielded smaller head diameters (Girbiz et
al., 2003). Kaya et al.,, (2005) indicated that
increasing seed vyields were obtained with
increasing head diameters over 16 cm. Several
researchers indicated that head diameters had
positive effects on seed yield, thousand seed
weight and oil yields (Albayrak, 2014; Ashraf, 2017,
Sefaoglu and Kaya, 2018).

The differences in 1000-seed weights of the
sunflower genotypes were found to be significant
at p<0.01 level. 1000 seed weights varied between
48.1 (Armada Cl) - 73.7 g (LG-5580). Thousand seed
weight may vary based on the genotypes and
growing conditions. Oztiirk and Kizilgeci (2018)
reported that late sowings yielded greater 1000-
seed weights than the early sowings and late
sowings significantly increased 1000-seed weights
because of low temperatures at seed-fill stage.
Previous researchers reported 1000-seed weights
of different sunflower genotypes as between 38-
83 g (Cil et al.,, 2011; Evci et al., 2011; Sefaoglu et
al., 2009; Yildiz et al., 2009; Kara et al., 2013 and
Albayrak, 2014). Present findings on 1000-seed
weights comply with those earlier ones. Mrdja et
al. (2012) showed that sunflower production in
terms of the 1000 seed weight differences
between regions was 8.69%, and they stated that
all the interactions of regional production areas
are essential.

Seed vyield is the most significant parameter in
sunflower farming. As the average of the
genotypes, seed vyields varied between 2434.2-
3813.0 kg ha! with the greatest value from LG-
5580 (3813 kg ha) and Tunca (3658.6 kg ha™)
genotypes while the lowest values from Transol
(2434.2 kg hal) and LG-5485 (2705.3 kg hal)
genotypes. Head diameter and 1000 seed weight
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are factors that directly affect seed yield. The LG-
5580 genotype, which creates a high value in terms
of seed vyield, was also at the top of the table
diameter and 1000 seed weight. There are several
factors influencing yield in sunflower farming
including plant genetics, ecological conditions,
physiological,
factors. Cultivar used in sunflower farming is the

morphological, and agronomic
most important factor influencing seed vyield
(Andrei et al., 1992). Differences in seed yields of
the cultivars are mostly attributed to vyield
potential of the genotypes and growing conditions
(Sefaoglu et al.,, 2009). Sowing date designate
flowering time and has a great impact on dry
matter accumulation and seed yield (Sofield,
1977). Therefore, optimum sowing dates should
be determined to improve seed yields and stability
in sunflower farming (Cosge and Ulukan, 2005). In
addition, cultivar characteristics, cultivarxsowing
date interactions should also be known for high
yield in sunflower farming. Previous researchers
reported significant decreased in seed yields with
increasing shifts from normal sowing dates. Alkan
(1973) reported about 25 — 35% increases in seed
yields with early sowings. Such differences in seed
yields were mostly attributed to cultivars,
temperatures at different growth stages and
environmental factors. The determination of the
sunflower genotypes suitable for the region will
provide the opportunity to obtain high-yield and
high the
environment and climatic factors of the region in

quality products because soil,

which they are grown are very useful in
determining seed yield and oil content (Gul and
Coban, 2020).

Differences in protein ratios of the genotypes
were found to be significant at p<0.05 level (Table
1). Protein ratios of the genotypes varied between
17.1 - 20.0% with the greatest value from LG-5485
genotype and the lowest value from Tarsan 1018
genotype. Protein ratios generally vary with the
genetic structure of the genotypes. Oztiirk and
Kizilgeci (2018) indicated that sowing date also
significantly influenced protein ratio and
decreasing protein ratios were reported with

delayed sowings. Present findings on protein ratios
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comply with the results of Ergen and Saglam
(2005).

There were significant differences in oil ratios of
the genotypes in Table 2. Qil ratios varied between
36.3-44.6% with the greatest value from Armada
CL genotype (44.6%). Chemical composition of
sunflower seeds may vary based on various factors
including growing conditions, temperature,
fertilization, irrigation and cultivar characteristics.
Alem et al. (2016) found that the oil content of
sunflower genotypes grown in different locations
were between 28.18-33.50%. High temperatures
at seed formation stage generally reduce oil ratios
(Gurblz et al., 2003). Low temperatures at seed
formation period and late sowings were also
reported to reduce oil ratio of sunflower seeds
1997; Patané et al., 2017).

Environmental factors, especially temperatures at

(Bange et al.,

seed development and ripening stages influence
1983).
However, temperature has varying effects on oil

oil ratio of sunflower seeds (Seiler,
ratio. Harris et al., (1978) reported decreasing oil
ratios with increasing temperatures. Oztiirk et al.
(2017) and Caliskan et al. (2002) reported that
early sowings had greater oil ratios than late
sowings. It was also reported in the other relevant
studies that oil ratios varied largely based on
cultivars and growing conditions (Stanojevic et al.,
1998; Ozer et al., 2003; Cosge and Ulukan, 2005).
Present differences in oil ratios were mostly
attributed to differences in cultivars and different
ripening groups of the cultivars. Cveji¢ et al. (2015)
reported that there are significant differences
between genotypes grown in different locations in
terms of oil content and oil yield depending on
climatic and environmental factors.

Table 2. Oil ratio and fatty acid contents of sunflower genotypes in the experimental

Genotypes rgclilo Oleic Linoleic Stearic Palmitic
(%) acid ratio (%) acid ratio (%) acid ratio (%) acid ratio (%)
Nantio 40.6 29.9 53.1 5.9 7.9
Turkuaz 36.3 32.0 53.1 4.5 7.4
Sanbro 42.5 33.6 51.8 4.4 6.8
Sanay MR 42.7 34.4 51.4 4.2 6.8
Armada CL 44.6 37.2 49.9 3.9 5.7
Bosfora 41.8 37.8 50.7 3.5 5.0
Tarsan 1018 44.0 34.2 51.5 4.3 6.6
Lg 5580 41.4 30.2 55.3 4.9 6.9
Sirena 42.4 36.8 51.6 3.8 5.7
Transol 43.2 35.4 51.5 4.3 6.0
LG 5485 37.8 35.1 51.3 4.3 6.1
Coral 40.3 32.5 53.4 4.3 7.0
Tunca 41.3 31.7 55.7 4.0 6.3
Variance analysis

F value 4,99%* 12.05** 4.23** 5.91** 10.64**
LSD 3.48 2.15 2.28 0.70 0.69
cv 5.00 3.78 2.60 9.5 6.33

* Significance difference at p < 0.05. ** Significance difference at p < 0.01, LSD: Least significant differences, CV: Coefficient

of variation

Quality bioactive compounds of oil seeds may vary based

There were significant differences in oleic acid
and linoleic acid contents of the genotypes (Figure
2). Oleic acid contents varied between 29.9 -37.8%
with the lowest values from Nantio (29.9%)
genotypes and the greatest value from Bosfora
Oil
other

genotype (Table 2). yield and chemical
fatty

composition, may vary based on triglycerols and

composition, in words, acid
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on cultivars, location and post-harvest
technologies (White, 2007). These three factors
significantly influence oil characteristics. Besides,
oil yield and chemical composition also influenced
by
environmental (abiotic and biotic) factors. Abiotic

unforeseen factors including especially

factors include growth

(humidity,

season-dependent

parameters temperature, light
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CO; levels and

agronomic factors like soil mineral contents)

intensity, moisture content,

Genotypes

(Schulze et al., 2005). These factors allow optimum
plant growth and development.

Figure 2. Average oleic acid and linoleic acid content of some genotypes in the examined

Filipescu and Stoenescu (1978) indicated that
oleic acid contents of different sunflower seeds
may depend on temperatures from flowering to
physiological maturity. The other researchers
pointed out the effects on solar radiation and day
lengths on oleic acid contents and reported
increasing oleic acid contents with increasing
temperatures in seed formation period (Samanci
and Ozkaynak, 2003). Increasing temperatures
reduce the activity of enzymes catalyzing acid

synthesis (Broun and Somerville, 1997). A unit

increase in temperatures (1 oC) in seed formation
period resulted in about 0.2% increase in oleic acid
content (Demurin et al., 2000). Increased oleic acid
contents were also reported at high temperatures
(Roche et al., 2004). Ambient temperature and soil
moisture positively influence seed oil contents
(Ylcel et al., 1977); but oil yields (Ashley et al.,,
2001; Leto, 1998) and quality (especially oleic and
linoleic acid contents) (Blamey et al., 1997)
decrease at late sowings. Differences in above-
ground parts of the plants in early and late sowings
indicate the effects of sowing date on yields (Vega
and Hall, 2002).

The greatest linoleic acid contents were
obtained from Tunca (55.7%) and LG5580 (55.3%)
genotypes and the lowest linoleic acid contents
were obtained from Armada CL (49.9%) and
Bosfora (50.7%) genotypes (Table 2). Fatty acid
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compositions are largely influenced by genetic
characteristics of the genotypes, environmental
factors, sowing and harvest dates. Latitudes of
the growing site also influence fatty acids
(Robertsan et al., 1978). Increasing temperatures
influence desaturase enzyme activity converting
oleic acid into linoleic acid, thus increase linoleic
acid content (Harris et al., 1978). It was observed
in present study that low temperatures at the end
of flowering and in seed formation periods or
short photoperiods reduced linoleic acid
contents. Popa et al. (2017) reported linoleic acid
contents at late sowing as between 59.02 - 64.11%
and indicated that linoleic acid contents increased
with delayed sowing dates. Contrarily, Flagelle et
al. (2002) reported increased linoleic acid contents
at early sowings. It was reported that linoleic acid
accumulation was observed at low temperatures
and oleic acid at high temperatures (Tremolieres
and Jacques, 1984).

There were significant differences in stearic acid
and palmitic acid contents of the genotypes (Figure
3). Stearic acid contents varied between 3.5-5.9%
with the greatest value from Nantio genotype and
the lowest value from Bosfora genotype. Of the
other important fatty acid components, stearic
and palmitic acid contents are largely influenced
by locations, genotypes, plant genetics and abiotic

factors. Increasing stearic contents at hot regions
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indicate that temperature was a significant factor
controlling stearic acid biosynthesis. Khalil, (2000)
reported significant differences in stearic acid
content of sunflower genotypes and indicated that
low temperatures at plant growth stages increased
stearic acid contents. Ahmad and Hassan (2000)
indicated that low temperatures and a smaller

Steari

Falmitic

Genotypes

number of degree-days supported stearic acid
accumulation. Popa et al. (2017) reported that
sowing date and weather conditions did not
influence stearic contents of the cultivars. It was
reported in another study that the greatest stearic
acid content was obtained from early sowing
dates (Ferfuia and Vannozi, 2015).

Figure 3. Average stearic acid and palmitic acid content of some genotypes in the examined

The greatest palmitic acid content (7.9%) was
obtained from Nantio genotype and the lowest
(5.0%) from Bosfora genotype. Qil crops do not
have constant fatty acid components and fatty acid
by
factors

composition is influenced cultivar

characteristics, environmental and
temperature. Low or high palmitic acid contents
may be influenced by temperatures at seed
formation period. High temperature in this period
was reported to increase palmitic acid contents
2015).

between investigated parameters are provided in

(Ferfuia and Vannozzi, Correlations
Table 3. Head diameter had significant and positive

correlations with 1000-seed weight and seed yield.
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Oleic acid rate had significant and positive
correlation with plant height and head diameter.
Plant height had

correlations with head diameter, seed yield and

significant and negative
1000-seed weight. There were significant and
negative correlations between oil ratio and protein
ratio. There were negative correlations also
between oleic acid and linoleic acid and between
stearic acid and oleic acid ratios. Dogan, (2010)
that

correlations with 1000-seed weight and seed yield.

reported head diameter had positive
It was reported in another study that plant height
had negative correlations with oil rate and head

diameter (Tozlu et al., 2008).
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Table 3. Correlation among yield parameters and fatty acid compositions (%) in different sunflower genotypes

PH HD 1000 SW SY OR PR 18:1 18:2 18:0 16:0
PH .
HD -0,262* .
1000 SW -0,253*  0,210**
SY -0,110*  0,459** 0,477**
OR -0,250 0,175 -0,386 0,125 .
PR 0,130 -0,083 -0,007 0,112 -0,298* .
Oleic 0,001** 0,118* -0,037* 0,149 -0,198 -0,185 .
Linoleic 0,013 0,131 -0,035 0,129 -0,131 -0,143 -0,952** .
Stearic 0,045 0,193 -0,066 0,038 -0,101 -0,245 -0,724**  -0,696
Palmitic 0,267 -0,203 -0,071 0,318 -0,206 -0,085 -0,720**  -0,633* -0,230**

PH: Plant height, HD: Head diameter, 1000 SW: Seed weight, SY: Seed yield, OR: Qil rate, PR: Protein rate, 18:1: Oleic acid,

18:2: Linoleic acid, 18:0: Stearic acid, 16:0: Palmitic acid

* Significance difference at p < 0.05. ** Significance difference at p <0.01,

Conclusion

Seed yield and fatty acid composition are the
most significant parameters in sunflower farming.
In this study, the greatest seed yield, 1000-seed
weight, head diameter and linoleic acid content
were obtained from LG-5580 genotype. It was
therefore concluded that the genotype LG-5580
could be reliably used in sunflower farming under
ecological conditions in the Diyarbakir province of
Turkey.
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