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ABSTRACT 

Sunflower is cultivated in many countries including Turkey because of high adaptation 
capacity and various uses. Sunflower is grown primarily to meet the cooking oil demands of 
households and industry, but it is also used in cookies, bakeries and various other foodstuffs. 
Turkey has 180 thousand tons/year confectionary sunflower production with an average yield 
level of 15

and many other provinces are the primary confectionary sunflower growers. Despite the 
sufficient potential and cultivation area, yield levels are quite low in Turkey due to lack of 
sufficient availability of certified seeds. Poor quality effects seed size and homogeneity 
desired by consumers. Confectionary sunflower has been ignored in most countries except for 
a few countries in the world. The USA is the leading country in confectionary sunflower 
marketing. International agricultural organizations usually consider confectionary sunflower 
with oilseed sunflowers. This study was conducted to purify confectionary sunflower cultivars 
in Turkey to meet consumer demands and to improve adaptation capacity of the cultivars. For 
this purpose, confectionary sunflower lines were sown and their head diameters, head shapes 
and self-pollination ratios were determined.  
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INTRODUCTION 

Today, sunflower is largely used to meet the demands for cooking oil. In some 
countries, beside oil seed cultivars, confectionary cultivars are also produced (Lofgren, 1978). 
The confectionary seeds are rich in nutrients and they are commonly used in confectionary 
production through mixing them with salt, butter and honey, used as seasoning over 
vegetable, fish and salads, they are also consumed as snack food in roasted or non-roasted 
type (Millete, 1974). 

Sunflower production is widespread in Black Sea, Thrace-Marmara, Aegean, Central 

under dry or irrigated conditions. Despite quite well adaptation capacity of sunflower, the 
cultivated lands are limited with 500-600 thousand hectares in Turkey. Confectionary 
sunflower production of Turkey is 180 thousand tons/year and the average yield level is 155 
kg/da  

Confectionary use of sunflower is quite common both in Turkey and various other 
parts of the world and it is most commonly consumed as snack food in several countries.  

 

Sunflower has been used for confectionary purposes for a long time and it is used in more 
than a hundred foodstuffs worldwide including bakery, ice-cream, chocolate, cookies and etc. 
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(Lofgren, 1997). As it was in Turkey, confectionary sunflower production is a great income 
source for world farmers, but it is usually considered in world literature with oilseed 
sunflowers. It is nationally qualified separately as oilseed and confectionary in practice, 
confectionary statistics are not usually presented by international agricultural organizations 
(OECD, FAO, ISA and etc.). The USA, Hungry, Argentina, Spain, Israel, China, Turkey, 
Moldova and some Eastern European countries are the leading confectionary sunflower 
producers. Today, the USA has the greatest confectionary sunflower production. On the other 
hand, Germany, Denmark, the Netherlands, Canada, Mexico, The United Kingdom and 
Belgium are the leading shelled confectionary sunflower buyers and Spain, China, Turkey, 
Jordan, Canada, Mexico, Israel, Germany and Japan are the primary unshelled confectionary 
sunflower buyer countries. 

In Turkey, commercial confectionary sunflower production activities are commonly 

Edirne provinces (Tan, 2011). The seeds used in productions are mostly open-pollinating 
village-type populations (Tan, 2011), however, certified cultivars have recently been used. 

Shelly), 
 

Confectionary sunflower is commonly cultivated in Central and Eastern Anatolia 
provinces and village populations ca

yield levels obtained from hybrid oilseed cultivars (Kaya, 2004). Previous researches revealed 
that confectionary types have low oil content, but high protein content. Low shell ratio and 
wide seeds are desired parameters in confectionary sunflowers (Kaya et al., 2008; Hladni et 
al., 2011). 

The primary objective of the present study was to purify confectionary sunflower 
cultivars with high adaptation capacities and consumer desired quality parameters. In this 
way, new cultivars may be developed and registered to meet the country needs and further 
breeding will also be possible to develop advanced cultivars. Along with these objectives, 
head height, head shape and self-pollination ratios were determined.  

 

MATERIAL AND METHOD 

The present study was conducted to purify 12 genotypes collected from Central and 
Eastern Anatolia regions in 2002 and went through selection works for 10 years. During the 
purification study, head of each plant of 12 confectionary sunflower genotypes planted to 
field (50 plants per genotype) was isolated to prevent external pollination and plants were 
allowed to self-pollinate. Beside purification of the lines, self-pollination which is a 
significant parameter for sunflowers, ratios were determined.  

The 12 lines obtained through single plant selection were sown in a single row. Proper 
care practices were implemented throughout the experiments. Before flowering (head 
formation), randomly selected 6 plants were bagged with isolation bags to provide self-
pollination. Bags were removed when the seed formation was completed. Heads of each line 
were harvested and relevant measurements and counts were performed. The results for 10 
lines with successful self-pollination (7, 12, 18, 21, 25, 27, 28, 34, 37 and 38) were  

 



19th International Sunflower Conference, Edirne, Turkey, 2016 

 

1060 
 

assessed. The empty/full seed ratios (%), head diameter (cm), head shape and head central 
spot diameter (cm) are provided in Table 1.  

 

Table 1.  Results for self-pollinated confectionary sunflower genotypes  

 

Line 
No 

Replication Average 
number 

seeds per 
head  

Average 
number of 
full seeds 
per head  

Self-
pollination 
ratio (%) 

Average 
head 
diameter, 
cm 

Head shape Average 
central spot 

diameter, cm 

7  2  1222  10  0.8  17.5  Smooth 
conical  

0 

12  4  538.5  40  7.4  11.3  Smooth-
Smooth 

1.8  

18  2  972  175  18.0  16.7  Smooth 
conical  

2.7  

21  5  708  59.8  8.4  13  Smooth-
Smooth 

4.2  

25  1  232  34  14.6  9.5  Smooth  0 

27  2  709.5  49  6.9  12.2  Smooth 
conical  

0 

28  10  767  62.8  8.1  14.3  Smooth- 
Smooth 

1.4  

34  4  1063.5  55  5.1  18.5  Smooth-
Invert 

2.8  

37  2  577  35.5  6.1  13.7  Smooth 
conical- 

1.2  

38  3  547  56.6  10.3  11  Smooth-
Smoot 

2.2  

  

RESULTS  

Of the 12 lines used to homogenize the genotypes, 10 exhibited self-pollination and 
two lines were not self-pollinated. Since self-pollination is a significant parameter in breeding 
works, these two lines were omitted. Considering the remaining 10 lines, the greatest self-
pollination ratio was observed in line 18 with 18.0%. It was followed by line 25 (14.6%) and 
line 38 (10.3%). Self-pollination ratios of the other lines were below 10% level. The lines 
with a self-pollination ratio over 10.0% (lines 18, 25 and 38) were considered as promising 
lines. These lines had smooth or smooth conical heads as desired. Considering the head 
diameters, line 18 had larger heads than the promising lines 25 and 38. With regard to non-
seed formation at central spot, line 25 was full, line 18 had 2.7 cm and line 38 had 2.2 cm 
central spot without seeds. 

 

CONCLUSION 

The lines 18, 25 and 38, which were identified as promising lines with regard to self-
pollination, should be self-pollinated for couple more years. Then, during this further self-
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pollination period, the ones preserving or improving self-pollination ratios can be used in 
further breeding works as advanced promising genotypes.   
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