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 Cephalaria syriaca L., in Turkish pelemir, is one of crops grown in arid areas as 

an alternative to other oilseed crops. The purpose of this study carried out to 

determine some agricultural features of 33 pelemir lines selected from Sivas-

Turkey population. This study was conducted in research area of Selcuk Univer-

sity, Faculty of Agriculture. The study was made according to “Augmented Ex-

perimental Design” during the years of 2010 and 2011. In this study, the obser-

vations were in between as following range: plant height 20.0- 87.0 cm, height 

of the first branch 3.7- 19.3 cm, number of branch per plant 3.5-16.4, number of 

heads per plant 7.3-93.4, 1000 seed weight 11.8-16.4 g, seed yield 296.8- 1910.8 

kg ha-1, oil ratio 19.75- 33.72 % and oil yield 75.1-588.8 kg ha-1.  According to 

the results, the developed lines through the selection of population showed a 

significant achievement in terms of the seed yield and oil ratio. 
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1. Introduction 

Turkey has been facing a recurring shortage of veg-

etable oils for many years due to fluctuations in the pro-

duction of oil seeds (Kıllı and Altunbay, 2005). From an 

exporter/importer of oilseeds and vegetable oils, it be-

came a net importer of these relevant commodities (Se-

merci et al., 2007). To provide the demand for oil, espe-

cially alternative oil crops grown are needed in arid ar-

eas. Cephalaria syriaca L., in Turkish pelemir, is one of 

these crops.. Pelemir is a good oil seed crop for climate 

and soil conditions in arid areas where the other oil seeds 

can not be grown (Atakişi, 1991). 

Pelemir types are a good source of antioxidants for 

human nutrition (Karel 1955; İncekara, 1964; 

Yazıcıoğlu et al., 1978). The genus Cephalaria (belongs 

to the plant family, Dipsacaceae ) comprises about a to-

tal of 93 species which are common in Europe, East 

Asia, East Mediterranean, North and Central Africa. 

Cephalaria species are widely distributed in Turkey and 

23 of them are endemic plants (Davis, 1972). Today, the 

number of Cephalaria species is a total of 35 in Turkey 

(Göktürk and Sümbül, 2003). 

                                                           
*Corresponding author email: rahimada@selcuk.edu.tr 

Cephalaria syriaca L. which was imported from 

Turkey was successfully grown in Pakistan. The oil con-

tent was obtained as 23%, the seed yield per hectare was 

determined as 1600 kg. The fatty acid composition of 

the locally grown seed oil consists from lauric acid 

(1.20%), myristic acid (18.10%), palmitic acid (9.40%), 

stearic acid (2.80%), oleic acid (24.20%), linoleic acid 

(35.8%) and epoxy oleic acid (7.30%) (Hamid et al., 

1988). For this reason, they are utilized for medical, ag-

ricultural and veterinary purposes (Kayce and 

Kırmızıgül, 2010). Furtheremore, pelemir types are a 

good source of antioxidants for human nutrition 

(Kırmızıgül et al.,2007; Kırmızıgül et al.,2012). 

Plant breeding is the art of developing plants in terms 

of the desired properties. Genotypes which are devel-

oped for a better understanding of these features, must 

be made adaptation studies. The purpose of this study 

carried out to determine some agricultural features of 

Pelemir (Cephalaria syriaca L.) lines which were se-

lected from population. 
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2. Material and Methods 

This study was conducted in research area of the Sel-

cuk University, Faculty of Agriculture during the years 

of 2010 and 2011. In the study, a total of 33 pelemir lines 

which were selected from Sivas-Turkey population and 

1 population (land race) were evaluated. The study was 

set up according to “Augmented Experimental Design”. 

The current population was divided into three for not 

having a registered pelemir cultivars, and in each block 

it was sown in three replications. In the research area, 

long period (1991-2009; April-August) total precipita-

tion is 104.6 mm, avarage temperature is 19.0 oC. Re-

lated to the years of 2010 and 2011, the total precipita-

tions were 103.1 and 202.0 mm, average temperature 

was 21.3 oC and 18.3 oC in the first and the second veg-

etation periods, respectively. 

Research area soils had a pH of 8.03 and soil charac-

teristics were as following: phosphorus, potassium, iron, 

zinc, calcium and organic matter were 55.9 kg ha-1, 17.9 

kg ha-1, 14.74 ppm, 0.32 ppm, 37.6% and 2.25% respec-

tively. 

Pelemir (Cephalaria syriaca L.) seeds were sown 

25th of April 2010 and 07th of April 2011. Each row was 

4 m longitude and rows were spaced with 50 cm apart. 

During the seedling stage, the plants were thinned by 

hand to a uniform density in both years. The Diamon-

nium phosphate (DAP 18-46-0 %) and urea (46 %) were 

applied at the rates of 40 kg ha-1 and 40 kg ha-1 respec-

tively, in both years. The entire dose of nitrogen and 

phosphorus were applied as basal at planting. 

Data were collected on plant height (cm), height of 

first branch (cm), number of branch (number plant-1), 

number of head (number plant-1), 1000 seed weight (g), 

seed yield (kg ha-1), oil ratio (%) and oil yield (kg ha-1). 

The data were analyzed by using the GLM procedure 

in SAS computerize based program. 

3. Results 

Table 1 and 2 show that the mean square, some of 

the research data (minimum, maximum and mean val-

ues) while the Table 3 and 4 show the importance level 

of probability among the pelemir genotypes.  

Both of two years in the research, plant height did 

not show statistically difference for the used population 

and the majority of the lines. (Table 3). 

 

Table 1 

Mean squares of the Cephalaria syriaca genotypes  

Year 
Degree of 

Freedom 

Plant 

Height 

First 

Branch 

Height 

Number of 

Branch 

Number of 

Head 

1000-

Seed 

Weight 

Seed 

Yield 

Oil Con-

tent 

Oil 

Yield 

2010 35 108.59 16.69 6.701 72.62 1.08 769.73 34.70 48.57 

2011 35 50.44 194.08 3.41 254.50 0.49 2101.90 5.52 141.75 

 

Table 2 

Some agricultural values of the Pelemir (Cephalaria syriaca) genotypes 

Year 

 Plant 

Height 

(cm) 

First 

Branch 

Height 

(cm) 

Number of 

Branch 

Number of 

Head 

1000-

Seed 

Weight 

(g) 

Seed 

Yield kg 

ha-1 

Oil Con-

tent (%) 

Oil Yield 

kg ha-1 

 Lines 

2
0

1
0
 

Min 20.0 3.7 3.5 7.3 11.8 296.8 19.75 75.1 

Max 63.3 19.3 11.5 49.0 16.4 1466.3 33.20 358.9 

Mean 40.7 10.5 6.7 20.8 13.4 750.5 24.15 180.9 

Population 

Min 39.0 4.6 4.4 9.6 13.2 455.5 22.43 111.1 

Max 56.0 8.8 7.0 21.0 14.2 704.4 26.32 173.0 

Mean 48.3 6.3 5.1 16.1 13.8 553.3 24.51 135.8 

 Lines 

2
0

1
1
 

Min 56.0 4.0 8.2 18.8 11.3 328.8 20.90 87.9 

Max 87.0 18.0 16.4 93.4 14.5 1910.8 33.72 588.8 

Mean 73.3 12.4 10.9 46.4 13.4 1162.2 24.24 281.2 

Population 

Min 65.0 4.4 7.8 33.0 12.7 984.0 23.06 238.2 

Max 78.0 12.0 11.6 57.6 14.4 1425.5 25.50 348.4 

Mean 72.1 9.4 9.5 42.8 13.4 1151.8 24.23 279.2 
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Table 3 

The importance level of probability among the genotypes of the pelemir in 2010-2011 years 

  Genotypes 

Plant Height 

Yıllar  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

2010 

A ns ns ns ns ns -5 -5 ns ns ns ns ns -5 ns ns ns ns 

B ns ns ns ns ns -5 -5 ns ns ns ns ns -5 ns ns ns ns 

C ns ns ns ns ns -5 -5 ns ns ns ns ns -5 ns ns ns ns 

2011 

A ns ns ns ns ns +5 ns ns +5 ns ns ns ns ns ns +5 ns 

B ns ns ns ns ns +5 ns ns +5 ns ns ns ns ns ns +5 ns 

C ns ns ns ns ns +5 ns ns +5 ns ns ns ns ns ns +5 ns 

  18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33  

2010 

A ns ns ns ns ns +5 ns ns ns ns ns ns ns ns ns ns  

B ns ns ns ns ns +5 ns ns ns ns ns ns ns ns ns ns  

C ns ns ns ns ns +5 ns ns ns ns ns ns ns ns ns ns  

2011 

A ns ns +5 ns ns ns ns ns -5 ns ns -5 ns -5 ns ns  

B ns ns +5 ns ns ns ns ns ns ns ns -5 ns -5 ns ns  

C ns ns +5 ns ns ns ns ns ns ns ns ns ns ns ns ns  

First Branch Height 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

2010 

A ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns +5 

B ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns +5 

C ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns +5 

2011 

A ns ns ns ns ns ns ns ns ns -1 ns ns ns ns ns ns ns 

B ns ns ns ns ns ns ns ns ns -1 ns ns ns ns ns ns ns 

C ns ns ns ns ns ns ns ns ns -1 ns ns ns ns ns ns ns 

  18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33  

2010 

A ns ns ns +1 ns ns ns +5 ns ns ns ns +1 ns +5 ns  

B ns ns ns +1 ns ns ns +5 ns ns ns ns +1 ns +5 ns  

C ns ns ns +1 ns ns ns +5 ns ns ns ns +1 ns +5 ns  

2011 
A ns ns ns +5 ns ns ns ns ns ns ns ns ns ns ns ns  
B ns ns ns +5 ns ns ns ns ns ns ns ns ns ns ns ns  

C ns ns ns +1 ns ns ns ns ns ns ns ns ns ns ns ns  

Number of Branch 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

2010 

A +1 ns +1 +1 +1 +1 ns ns ns ns ns ns ns ns ns ns ns 

B +1 ns +1 +5 +1 ns ns ns ns ns ns ns ns ns ns ns ns 

C +1 ns +1 +5 +1 ns ns ns ns ns ns ns ns ns ns ns ns 

2011 

A ns +5 +5 ns +5 ns +1 +5 +5 ns ns +5 ns ns ns +5 ns 

B ns ns ns ns ns ns +5 ns ns ns ns ns ns ns ns +1 ns 

C ns ns +5 ns +5 ns +5 ns +5 ns ns +5 ns ns ns +5 ns 

  18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33  

2010 

A ns ns ns ns ns +1 +1 +1 +1 ns +1 ns +1 +1 +1 +1  

B ns -5 ns ns ns +5 +1 +1 +1 ns +5 ns +1 +1 +1 +1  

C ns ns ns ns ns +5 +1 +1 +1 ns +1 ns +1 +1 +1 +1  

2011 
A ns ns +5 ns ns ns ns ns +1 ns ns ns ns ns ns +1  
B ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns +5  

C ns ns ns ns ns ns ns ns +1 ns ns ns ns ns ns +5  

Number of Head 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

2010 

A +5 +5 ns ns ns ns ns ns ns ns ns ns ns +1 ns ns ns 

B +5 +5 ns ns ns ns ns ns ns ns ns ns ns +1 ns ns ns 

C +5 +5 ns ns ns ns ns ns ns ns ns ns ns +1 ns ns ns 

2011 
A ns +5 +1 +5 +1 +1 +1 ns ns ns ns ns ns +5 ns +1 ns 
B ns ns +1 ns +5 +5 +1 ns ns ns ns ns ns ns -5 +1 ns 

C ns ns +5 ns +5 +5 +1 ns ns ns ns ns ns ns -1 +5 ns 

  18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33  

2010 
A ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns  
B ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns  

C ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns  

2011 
A ns ns +5 +5 +5 ns ns ns ns ns +5 ns ns -5 ns +1  
B ns ns +1 +1 ns -5 ns ns ns ns ns -5 ns -5 ns +1  

C -5 ns ns +1 ns -1 ns -5 ns ns ns -1 ns -1 ns +1  

A, B, C: Same population but different block, 1-33: The newly developed pelemir genotypes; -1: p <0.01 and at low value from 

population, +1: p <0.01 and at high value from population, -5: p <0.5 and at low value from population, +5: p <0.5 and at high value 

from population, ns: no significant. 
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Table 4 

The importance level of probability among the genotypes of the pelemir in 2010-2011 years 

  Genotypes 

1000-Seed Weight 

Yıllar  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

2010 

A ns ns ns ns ns ns ns ns ns -1 ns ns ns ns ns ns ns 

B ns ns ns ns ns ns ns ns ns -1 ns ns ns ns ns ns ns 

C ns ns ns ns ns ns +5 ns ns -1 ns ns ns ns ns ns ns 

2011 

A ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns 

B ns ns ns ns ns ns ns ns ns ns ns ns ns ns -5 ns +5 

C ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns 

  18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33  

2010 

A ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns  

B ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns  

C ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns ns  

2011 

A ns ns +5 ns ns ns ns ns ns ns ns ns ns ns ns ns  

B ns ns +5 ns ns ns ns ns ns ns ns ns -5 ns ns ns  

C ns ns +5 ns ns ns ns ns ns ns ns ns ns ns ns ns  

Seed Yield 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

2010 

A +1 ns ns ns -1 ns ns ns ns ns ns ns +1 +1 +1 ns +5 

B +1 ns ns ns -1 +5 ns ns ns +5 ns ns +1 +1 +1 ns ns 

C +1 ns ns ns -5 +5 ns ns ns ns ns ns +1 +1 +1 ns +5 

2011 
A ns ns ns +5 ns ns ns ns ns ns -5 +5 ns ns -5 +5 ns 
B ns ns ns +5 +5 ns ns ns ns ns ns +5 ns ns ns +5 ns 

C ns ns ns +5 ns ns ns ns ns ns ns +5 ns ns -5 +5 ns 

  18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33  

2010 
A ns ns ns ns +5 +1 +1 +5 +5 ns ns ns ns +5 ns +5  
B ns ns ns ns +5 +1 +1 +5 +5 ns ns ns ns +5 ns +5  

C ns ns ns ns -5 +1 +1 +5 +5 ns ns ns ns +5 ns +5  

2011 
A ns -5 ns ns -5 ns ns ns ns ns ns -5 ns ns ns +5  
B +5 ns ns ns -5 ns ns ns ns ns ns -5 ns ns ns +5  

C ns ns ns ns -5 ns ns ns ns ns ns -5 ns ns ns +5  

Oil Content 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

2010 
A ns ns ns +1 +1 ns ns ns ns ns ns ns ns ns ns ns ns 
B ns ns ns +1 +1 ns ns ns ns ns ns ns ns ns ns ns ns 

C ns ns ns +1 +1 ns ns ns ns ns ns ns ns ns ns ns ns 

2011 
A -5 ns -1 +5 +1 ns -5 ns ns +5 +5 ns ns -1 -5 +5 ns 
B -1 -5 -1 +5 +1 -5 -5 -5 ns ns ns ns ns -1 -5 ns ns 

C ns ns ns +1 +1 ns ns ns ns +5 ns ns ns +5 ns +5 ns 

  18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33  

2010 
A ns ns ns +5 ns ns ns ns ns ns ns ns ns ns ns ns  
B ns ns ns +5 ns ns ns ns ns ns ns ns ns ns ns ns  

C ns ns ns +5 ns ns ns ns ns ns ns ns ns ns ns ns  

2011 
A -5 +5 ns +5 ns +5 -5 ns ns ns ns +1 ns ns -5 ns  
B -1 ns ns ns ns +1 -1 -5 ns ns ns +5 -5 ns ns ns  

C ns +5 ns +5 ns +5 ns ns ns ns ns +1 ns +5 ns ns  

Oil Yield 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

2010 
A +1 ns ns +5 -5 +5 ns ns ns ns ns ns +1 +5 +5 ns ns 
B +1 ns ns +5 -5 +5 ns ns ns ns ns ns +1 +5 +5 ns ns 

C +1 ns ns +5 -5 +5 ns ns ns ns ns ns +1 +5 +5 ns ns 

2011 
A ns ns ns +5 +1 ns ns ns ns ns ns +5 ns ns -5 +5 ns 
B ns ns ns +5 +1 ns ns ns ns ns ns +5 ns ns -5 +5 ns 

C ns ns ns +5 +1 ns ns ns ns ns ns +5 ns ns ns +5 ns 

  18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33  

2010 
A ns ns ns ns ns +1 +1 +5 +5 ns ns ns ns ns ns ns  
B ns ns ns ns ns +1 +1 ns +5 ns ns ns ns ns ns ns  

C ns ns ns ns ns +1 +1 ns +5 ns ns ns ns ns ns ns  

2011 

A ns ns ns ns -5 ns ns ns ns ns ns -5 ns ns ns ns  

B ns ns ns ns ns ns ns ns ns ns ns -5 ns ns ns +5  
C ns ns ns ns ns ns ns ns ns ns ns -5 ns ns ns +5  

A, B, C: Same population but different block, 1-33: The newly developed pelemir genotypes; -1: p <0.01 and at low value from 

population, +1: p <0.01 and at high value from population, -5: p <0.5 and at low value from population, +5: p <0.5 and at high value 

from population, ns: no significant. 
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Height of the first branch, the lines of number 17, 25, 

32 (p <0.05) and 21, 30 (p <0.01) in 2010 showed the 

values over the population in the year of 2011, the only 

line of 21 passed the population. The line with number 

10 lagged behind the population (Table 3). 

As shown in Table 3, 13 pieces of the lines (1, 3, 4, 

5, 23, 24, 25, 26, 28, 30, 31, 32 and 33) statistically in 

each of the three blocks hovered above the values of the 

population in terms of number of branches in 2010. In 

each block in 2011 only 7, 16 and 33 numbered lines 

passed the population. 

While in the first year of research in terms of number 

of heads 1, 2 (p <0.05) and 14 (p <0.01) numbered val-

ues had values over the population, in the second year  3 

5, 6, 7, 16, 21 and 33 numbered lines, they took values 

over the population, but 31 numbered line had a value 

below (Table 3).  

In 2010 in terms of 1000-seed weight, while 10 num-

bered line remained behind the population, in 2011, only 

20 numbered line had a value over the population. Sta-

tistically between all other lines and population did not 

have any difference (Table 4). 

As shown in Table 4, 2010 in terms of seed yield, in 

each of the three blocks 1, 13, 14, 15, 23, 24, 25, 26, 31 

and 33 numbered lines, were over the population, 5 

numbered line has lagged behind. In 2011 which is the 

second year of the research, statistically significant 4, 

12, 16 and 33 numbered lines were over the population, 

22 and 29 numbered lines had have the values under. 

In 2010 in terms of oil content, statistically 4, 5 (p 

<0.01) and 21 (p <0.05) numbered took place over the 

population. In 2011, while in each of the three blocks 4, 

5, 23 and 29 numbered lines, were over the population, 

1, 3, 7, 15, 18 and 24 numbered lines remained under the 

population.  

When oil yield values are analyzed in Table 2 in 2010, 

1, 13 and 23 numbered lines were at a significance level 

of 1%, 4, 6, 14, 15 and 26 numbered lines had have the 

values over the population level of 5% 5 numbered line 

remained under the population. In each of the three 

blocks in 2011, when 5 numbered line was at a signifi-

cance level of 1%,and 4 and 16 numbered lines had have 

values over the population at a significance level of 5%, 

29 (p <0.05) numbered line remained below the popula-

tion (Table 4). 

4. Discussion 

In this study, as it can be seen in Table 2, the deter-

mined values were in between as following: 20.0- 87.0 

cm for plant height ranged, 3.7- 19.3 cm for height of 

the first branch, 3.5-16.4 for number of branch, 7.3-93.4 

for, 11.8-16.4 g for 1000 seed weight, 296.8-1910.8 kg 

ha-1 for seed yield, 19.75-33.72% for oil ratio and 75.1-

588.8 kg ha-1 for oil yield. In the previous studies, plant 

height, number of branches, number of heads, 1000 seed 

weight were reported by Kara (1990) as 63.0-92.3 cm, 

6.7-11.4, 40.7-130.2, 11.0-12.5 g respectively. Seed 

yield was found by Kara (1990) in the range of 886.0 

and 1402.0 kg ha-1, Katar et al. (2011) was found from 

923.3 to 1106.9 kg ha-1. They reported that the oil con-

tent in Cephalaria syriaca was determined by İncekara 

(1964) as 26%, Yazıcıoğlu et al. (1978) reported as 

25.3%, Atakisi (1991) obtained as 20-30%, Kara (1990) 

expressed as 22.3-25.5%. Kırmızıgül et al. (2012) re-

ported that oil ratio was changed from 17.0% to 36.0% 

in different species of pelemir. For machine harvest, 

height of the first branch is an important criterion in oil 

crops which are grown in arid areas. Nevertheless, the 

mentioned researchers did not give information about 

the height of the first branch.  

Oil yield with a combination of oil content and seed 

yield, is under the influence of ecological factors and all 

the growing conditions that affecting the seed rate and 

oil yield as emerged a genotype features. Economically, 

the most important yield criterion is oil yield for all of 

the oil crops. According to İlisulu (1970), oil yields of 

the used genotypes should be determined in the re-

searches. Because, a genotype which oil content is low 

in the seeds, seed yield may be higher, and consequently, 

the oil can be obtained much more from the unit area. In 

the previous research, oil yield was found by Kara 

(1990) in between 235.0 and 312.0 kg ha-1, Katar et al. 

(2011) obtained from 189.4 to 221.6 kg ha-1. The plant 

height, number of branches, number of heads, 1000 seed 

weight, seed yield and oil content of pelemir are influ-

enced by year, climate and soil conditions. There is also 

a positive correlation between plant height and seed 

yield, and oil yield is directly affected by seed yield 

(Kara, 1990).  

In the above-mentioned studies, the values of the 

features that determined in this study are in parallel with 

the data which was reported by Kara (1990) except for 

plant height. Some of the differences may be due to the 

differences of especially genetically, climatically, soil 

characteristic and cultural practices.   
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