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INTRODUCTION

Countries have turned to research new and renewable energy sources because of 
the high share of fossil fuels in energy production and consequently the limited 
and continuous decrease of fossil fuel reserves and the negative effects of fossil 
fuels on the environment and human health. For this reason, the tendency to 
new and renewable energy sources is increasing day by day due to reasons such 
as diversifying energy sources and reducing their dependence on foreign energy. 
When alternative energy sources and developments in this field are examined, 
the development of biofuels such as biodiesel and bioethanol draws attention. 
The fact that the raw material of biofuels is agricultural products increases the 
importance of the subject for the agricultural sector and producers (Yaşar and 
Eren, 2008). 

The developments in the vegetable oil and by-products sector have accelerated 
the agriculture of oilseed plants in the world and in Türkiye in recent years. 
Obtaining biofuel from vegetable oils has also positively affected the demand 
for the production of oilseed plants (Kaya and Eryiğit 2020, Yaşar and Sezgin, 
2022). Oilseeds take 4th place among our country’s top 10 import items (TUIK, 
2022). In Türkiye, biofuel blending has been mandated by EPDK (Republic of 

Abstract
The negative effects of global warming are increasing worldwide and 
this increase is expected to continue. The camelina plant, which can be 
grown in marginal areas, stands out among other oilseed plants because 
it is drought-resistant and less costly. In the research, seeds belonging to 
8 camelina genotypes, which were prominent in terms of oil rate, seed 
and oil yield, were used in the trial established in Bolu province, out of a 
total of 52 genotypes obtained from the seed bank of the United States 
Department of Agriculture, Agricultural Research Service and Germany. The 
study was conducted according to the Randomized Complete Block Design 
in Bolu Abant İzzet Baysal University, Faculty of Agriculture, Research and 
Application Field in the 2021-2022 production season. In the trait, each plot 
consisted of six rows with a row length of 3 m, a row spacing of 20 cm, and 
in row of 5 cm, with three replications. According to the research results; 
plant height 66.33-71.00 cm, number of branches 3.17-5.07 number plant-1, 
1000 seed weight 1.10-1.24 g, seed yield 1095.4-1436.6 kg ha-1, oil content 
36.63-40.37%, protein content 23.65-27.22%, oil yield 408.3-559.8 kg ha-1 
and protein yield 279.0-391.3 kg ha-1. It was found that values between. 
According to the results obtained from the study, the K52 genotype in terms 
of seed yield, the K11 genotype in terms of oil rate and the K52 genotype in 
terms of protein rate came to the fore.
Keywords: Camelina, Yield ve yield components, Oil composition, Bolu

Received: August 18, 2023

Accepted: March 14, 2024

Published Online: March 25, 2024

Correspondence:  Mustafa YAŞAR

E-mail: mustafa.yasar@alparslan.edu.tr

Available online at 
https://dergipark.org.tr/jaefs
https://jaefs.com/

 

This article is an open access article distributed 
under the terms and conditions of the Creative 
Commons Attribution-NonCommercial 
(CC BY-NC) 4.0 International License 
(https://creativecommons.org/licenses/by-nc/4.0/).

Copyright © 2024 by the authors. 

RESEARCH ARTICLE

211

International Journal of Agriculture, Environment and Food Sciences 2024; 8(1): 211-219

DOI: https://doi.org/10.31015/jaefs.2024.1.21

Yusuf ARSLAN1          • Mustafa YASAR2          • Berfin ISLER3          • Sefa UNAL4          • Ilhan SUBASI5

Citation: Arslan, Y., Yasar, Isler, B., Unal, 
S., Subasi, I. (2024). Yield and yield 
components of some advanced Camelina 
(Camelina sativa L. CRANTZ) genotypes in 
Bolu ecological conditions. International 
Journal of Agriculture, Environment and 
Food Sciences, 8(1), 211-219

mailto:mustafa.yasar%40alparslan.edu.tr?subject=
https://dergipark.org.tr/jaefs
https://jaefs.com/
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.31015/jaefs.2024.1.21
https://orcid.org/0000-0001-9348-7978
https://orcid.org/0000-0001-8496-6037
https://orcid.org/0000-0002-4656-8879
https://orcid.org/0000-0002-9252-9918
https://orcid.org/0000-0001-7237-937X


Arslan et al. Yield and yield components of some advanced Camelina	 Int J Agric Environ Food Sci 2024; 8(1): 211-219 

212

Türkiye Energy Market Regulatory Authority), provided that gasoline and diesel fuel are produced from domestic 
raw materials. In addition, the obligation to blend biodiesel in diesel oil is 0.5%. This obligation means approximately 
105,000 tons of biodiesel blending annually. Türkiye is an importer of vegetable oil and has an annual foreign trade 
deficit of 1.657 billion dollars (TUIK, 2022). To eliminate this negativity, it is necessary to turn to alternative oil sources 
and increase vegetable oil production. In this sense, the camelina plant is an important alternative. 

Camelina (Camelina sativa L. CRANTZ) is also called by different names such as false flax, German sesame, and Siberian 
oilseed (Kurt and Seyis, 2008). It spreads naturally in the Mediterranean and Central Asia and has been cultivated for 
3000 years (Putnam et al., 1993; Zubr, 1997). It was grown economically in Belgium, France, the Netherlands and the 
Balkans until the 1930s, in Sweden and Poland until the 1950s, and in the Soviet Union until the 1960s (Zubr, 1997). 
In the following years, it is seen that this plant has taken the place of camelina due to the spread of varieties without 
erucic acid as a result of breeding studies on rapeseed (Crowley and Fröhlich, 1998). Although the fat content in 
camelina varies according to the cultivation and climatic factors, it shows a wide variation between 23-48% (Vollmann 
et al., 2005 and Katar, 2013). The oil rate varies not only according to the cultivation and climatic characteristics but also 
according to the variety used. Qualified biodiesel by ASTM D6571 and EN14214 biodiesel standards can be obtained 
from its oil (Wu and Leung, 2011). It is a plant that can be grown without the use of herbicides and is not damaged 
by the invasion of common parasitic insects due to the low rate of weeds due to its fertilizer demand and allopathic 
effect in the area where it is grown. In addition, due to its resistance to diseases, the use of chemicals

is low and this makes the plant an environmentally friendly plant. Camelina is relatively drought-resistant and can be 
grown in very different areas with different climates and soil structures, except in heavy clay and organic soils (Zubr, 
1997). 

In the vehicle test with the oil obtained from the seed of the plant and the mineral diesel fuel, it was determined that 
the power of the plant oil (43.25 kW) was higher than the mineral diesel fuel (38.50 kW), and the fuel consumption 
(12.57 km/l) was less than the mineral diesel fuel (14.03 km/l). It has been determined that smoke turbidity and CO 
from the exhaust at engine speeds of more than 2000 rpm are approximately 50% lower than that of mineral diesel oil 
(Bernardo et al., 1998). Fröhlich and Rice (2005) investigated the evaluation of camelina oil as a feedstock for biodiesel 
production and found that it gave ester yields similar to rapeseed oil and that the iodine value of the camelina oil ester 
did not meet European Union standards, but other fuel properties were satisfactory. Camelina is primarily preferred 
among other vegetable oils due to its oil content and high oil yield per hectare, high-quality renewable fuel properties 
such as jet fuels (cold flow properties, oxidative stability, kinematic viscosity, cetane number, etc.). In addition, it has 
similar properties to biodiesel prepared from soybean oil, but because the oil contains high levels of linolenic (32.6%), 
linoleic (19.6%) and oleic (18.6%) acids, methyl and ethyl esters are compared to canola, palm and soybean oil methyl 
esters. It has lower oxidation stability and higher iodine values (Moser and Vaughn, 2010). At the same time, the 
fuel properties of camelina oil methyl and ethyl esters such as cold filter plugging point, acid value, cetane number, 
kinematic viscosity, fluidity, sulfur and phosphorus contents, surface tension are similar to those of canola, palm and 
soybean oil methyl esters in low sulfur diesel. It has a mixture of components in its fuel. In addition to these studies, 
Zaleckas et al. (2012) reported that they had positive results in their studies on the biodiesel properties of camelina oil.

Camelina oil is an important source of Omega-3 with its high content of linolenic fatty acid (C18:3). Linoleic fatty 
acid is one of the best-known polyunsaturated fatty acids. The importance of polyunsaturated fatty acids in human 
health and nutrition is very high (Broun et al., 1999; Das, 2016; Horrobin, 2000; Mills et al., 2005; Napier and Sayanova, 
2005). Many polyunsaturated fatty acids are essential and obtained from diets. Mammals, including humans, cannot 
synthesize essential fatty acids such as linoleic acid (18:2n-6) and α-linolenic acid (18:3n-3). From this point of view, 
camelina oil and oily pulp can have an important place in human and animal nutrition.

Camelina, which is an annual culture plant, has summer, winter and middle forms. It is a self-pollinating plant. Its fruits 
are in the form of capsules and contain 15 oval-shaped yellow-yellow brown seeds. 1000 seeds weight varies between 
0.8-1.8 g. Seed yield is 2.6 t ha-1 in summer varieties, 3.3 t ha-1 in winter varieties, oil rate of summer varieties is 42%, 
and winter varieties are 45%. The unsaturated fatty acids in its oil are 90% and approximately 50% of the total fatty 
acids are composed of polyunsaturated linoleic acid (18:2n-6) and α-linolenic acid (18:3n-3). It is reported that the 
erucic acid (22:1n-9) content in its oil is about 3% and the tocopherol content is about 700 mg kg-1 (Zubr, 1997). It is 
also reported that it contains many natural antioxidants such as tocopherols, which make the oil stable and usable as 
edible oil (Kurt and Seyis, 2008). 

After removing the oil from the camelina, the remaining pulp contains 10% oil, 45% protein, 13% fibre, 5% mineral 
substance, and a small amount of vitamins and other substances. The protein of camelina pulp is characterized by 
the presence of essential amino acids such as arginine, cystine, lysine, methionine and threonine. The composition of 
amino acids in camelina protein is particularly suitable for feeding poultry (Fogelfors, 1984). It is stated that the pulp 
of camelina is suitable for feeding ruminant animals and pigs and has high protein and energy content (Schuster and 



Friedt, 1998; Koç and Önder, 2012; Matthas and Zubr, 2000).

Camille, a plant that can be grown in marginal areas, is drought tolerant, early maturing and requires less input than 
other oilseed crops (Urbaniak et al., 2008). In addition, it is supported by the literature that one of the most important 
alternative oil crops, which will contribute to closing the oil deficit of our country and help meet the raw material 
needs of the biodiesel industry, is camelina. 

One of the most important traits for breeders and researchers is the ability to select genotypes that perform well 
in a wide variety of environmental conditions (Yaşar, 2023). For this reason, it is aimed to determine the genotypes 
tdetermine the genotypes that stand out in terms of the traits examined in Bolu ecological conditions.

MATERIALS AND METHODS

In the research, seeds belonging to 8 camelina genotypes, which were prominent in terms of oil rate, seed and oil 
yield, were used in the trial established in Bolu province, out of a total of 52 genotypes obtained from the seed bank 
of the United States Department of Agriculture, Agricultural Research Service and Germany (Table 1).

Table 1. Seed materials and origins used in the trial

Trial Code Original Code Origin
K-11 PI 304271 Sweden
K-32 PI 650154 Russia
K-36 PI 650158 Poland
K-41 PI 650164 Austria
K-43 PI 650166 Russia
K-45 PI 650168 United States
K-46 PI 652885 Slovenia
K-52 PI 650161 Russia

 

The field trial was carried out in the research and application field of Bolu Abant İzzet Baysal University, Faculty of 
Agriculture. Sowing of the trial was done on 1 October (Katar et al., 2012a). 

The trial was established in three replications according to the Randomied Complete Block Design, each plot consisted 
of 6 rows, the plot length was 5 m and the width was 1.2 m. The seeds were sown by hand, with the calculation of 1 kg 
da-1 per decare, equal to 6 rows with 20 cm row spacing (Crowley and Fröhlich, 1998). During the development period 
of the plants, only weed control was carried out, irrigation and fertilization were not carried out. At the harvest, 0.5 
m from the bottom and top of the plot, and one row from the sides were considered as edge effect and the 4 rows in 
the middle were harvested. 

The saturation rate of the soil texture of the trial area is 78.1% and it shows clayey characteristics. Soil pH is 7.48 and 
shows neutral character. The total amount of salt is 0.02%, it is structurally salt-free and there is no salt problem. 
The lime value is around 6.39% and it is in a medium calcareous state. It contains moderate organic matter at the 
level of 2.32% as organic matter. It is very low in available phosphorus (0.06 kg da-1) and high in available potassium 
(47.7 kg da-1). A total of 637 mm precipitation was observed in the trial area throughout the year, the lowest average 
temperature value was 0.8 °C in January, and the highest average temperature value was 20.6°C in July and August. 

In the study, plant height (cm), number of branches (number plant-1), maturation time (day), seed yield per plant (g 
plant-1), 1000 seed weight (g), fixed oil ratio (%), oil yield ( kg ha-1), fatty acid composition (%), protein content (%) and 
protein yield (kg ha-1) were investigated.

The oil content was determined by the solvent (hexane) extraction method in the Soxterm 2000 oil analyzer. In order 
to determine the fatty acid composition, 10 ml of n-hexane was added to 0.1 g oil, 0.5 ml of 2N methanolic KOH was 
added, mixed and esterified was ensured by shaking for ½ hour. Shimadzu GC-2010 (Japan), flame ionization detector 
(FID) and Technochroma Capillary column (100 m x 0.25 mm and 0.2 μm film thickness) were used for determination. 
Isothermal condition of the column furnace, in which helium was applied as the carrier gas with a flow rate of 0.94 ml/
min, Split ratio was set as 1:100, operating temperature was set as 250°C for the injection block and the detector. It is 
programmed to rise to 240 °C with the temperature increase rate and wait for 20 minutes. In the identification of fatty 
acids, Restek 35077, Food Industry FAME mix (USA) was used as a standard. 

The protein content of homogenous sample taken from camelina seeds obtained from each row was made by Dumas 
method (Velp Scientifica NDA-701) according to AOAC 992.23: Crude Protein in Cereal Grains and Oilseeds method. In 
the calculation of the protein, the nitrogen factor was taken as 6.25.
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Analysis of variance (ANOVA) was performed with JMP Pro11 (SAS Institute Inc., Cary, NC). The mean values of the 
properties were compared using the Tukey multiple range test (P > 0.05).

RESULTS AND DISCUSSION

The mean values, the groups formed and the results of the analysis of variance of the values of the properties examined 
in the experiment are given in Table 2.

Table 2. Mean values, formed groups and variance analysis results of the properties examined in the experiment.

Genotypes PH DS SW SY OC OY PC PY

ARSLANBEY 70.50 ± 
0.71 a

4.85 ± 0.07 
abc

1.19 ± 0.10 
ab

1233.4 ± 6.27 
bc

38.95 ± 0.92 
abc

480.7 ± 3.58 
bc

25.70 ± 0.62 
abc

317.2 ± 
2.38 bcd

K11 66.33 ± 
4.04 a

4.53 ± 0.93 
abc

1.24 ± 
0.06 a

1230.1 ± 
2.75 c 40.37 ± 0.64 a 496.6 ± 

1.44 b
24.75 ± 1.02 
bc

304.3 ± 
0.98 bcd

K13 68.00 ± 
1.00 a

3.73 ± 0.40 
abc

1.17 ± 0.01 
ab

1427.8 ± 
7.11 a

37.03 ± 1.45 
bc

528.9 ± 3.71 
ab 23.65 ± 1.13 c 337.2 ± 

0.47 bc

K36 68.67 ± 
1.15 a

4.30 ± 0.26 
abc

1.18 ± 0.01 
ab

1099.3 ± 
6.26 c

37.17 ± 1.00 
bc

408.3 ± 
1.92 d

26.14 ± 0.52 
ab

287.6 ± 
2.21 cd

K41 69.67 ± 
3.21 a

3.33 ± 0.47 
bc

1.10 ± 0.08 
ab

1194.1 ± 
3.86 c 35.87 ± 1.07 c 428.0 ± 0.30 

cd 27.26 ± 0.76 a 325.7 ± 
1.85 bcd

K45 67.00 ± 
3.61 a

3.17 ± 0.49 
c

1.10 ± 0.05 
ab

1401.5 ± 5.67 
ab

36.63 ± 0.67 
bc

513.2 ± 1.22 
ab

25.34 ± 0.43 
abc

355.0 ± 
1.42 ab

K48 70.33 ± 
4.04 a

4.80 ± 0.40 
ab

1.12 ± 0.03 
ab

1095.4 ± 
7.08 c

38.87 ± 0.75 
abc

425.4 ± 1.93 
cd

25.49 ± 0.73 
abc

279.0 ± 
1.28 d

K52 71.00 ± 
1.73 a

5.07 ± 0.68 
a

1.07 ± 0.01 
b

1436.6 ± 
5.93 a

39.00 ± 1.68 
ab

559.8 ± 
1.60 a 27.22 ± 0.93 a 391.3 ± 

2.91 a
HSD 0.05 -81.7 -15.4 -01.4 -164.3 -31.0 -60.5 -23.1 -51.4
Analysis of 
variance ns ** * ** ** ** ** **

PH: Plant height (cm), NB: Number of branches (number plant-1), SW: 1000 seed weight, SY: Seed yield (kg ha-1), OC: Oil content (%), OY: Oil yield (kg ha-1), 
PC: Protein content (%), PY: Protein yield (kg ha-1). HSD: Honestly Significant Difference

Figure 1. The graph of the mean values of the examined traits



When Table 2, where the analysis of variance values of the trial is given, is examined, it is seen that there is no 
statistically significant difference between the genotypes in terms of BD, there is a significance at the level of 0.05 in 
terms of SW, and the difference between the values of NB, SY, OC, OY, PC and PY is significant at the level of 0.001; It is 
seen that there are no groups in plant height values due to the difference between genotypes, three different groups 
are formed in NB, two in SW, three in SY, three in OC, three in PC and four in PY.

When the findings were examined, it was observed that in terms of PH, it varied between 66.33 and 71.00 cm and the 
highest PH value was from the K52 genotype; In terms of NB, it varies between 3.17 and 5.07 and the highest NB value 
is from the K52 genotype; In terms of SW, it varied between 1.07 and 1.24 g and the highest SW value is from the K11 
genotype; In terms of SY, it varies between 1095.4 and 1436.6 kg ha-1 and has the highest SY value from K52 and K13 
genotypes; The HR values varied between 35.87% and 40.37%, and the highest HR value was from the K11 genotype; 
OY values varied between 408.3 and 559.8 kg ha-1 and the highest OY value was from the K52 genotype; The highest 
PY value was obtained from the K52 genotype, with the PC values varying between 23.65% and 27.22%, the highest 
PC value was obtained from the K52 genotype, and the PY values varying between 279.0 and 391.3 kg ha-1. When all 
the findings are evaluated together, it is seen that the K52 genotype stands out in terms of oil yield and protein yield, 
which are the main criteria in oilseed plants (Table 2, Figure 1). 

Considering the previous studies on camelina, the plant height in camelina was determined by Köse et al. (2018): 72.8-
91.5 cm, Francis and Warwick (2009): 30-60 cm, Koncius and Karcauskiene (2010): 50.4-77.9 cm, Çoban and Önder, 
2015: 69.0-97.3 cm, Arslan et al. (2014): 116.4-129.7 cm and Arslan et al. (2022): They reported that they detected it in 
the range of 103.8-59.5 cm. Katar and Katar (2017) reported in their research that the height of the camelina plant was 
significantly affected by the differences in climatic conditions. Plant height is under pressure from the environment 
rather than genetics. When these genotypes are tested in a different ecology, they may exhibit different plant heights 
due to the difference in the response of the genotypes to the environment. 

The number of branches in the plant is one of the important factors affecting the yield, especially in oil plants (Vollman 
and Rajcan, 2009). Considering the results of the research, it is seen that the K52 genotype, which stands out in terms 
of the number of branches, also stands out in seed yield. The number of branches in the plant, many researchers in 
their studies, Katar et al. (2012a): 11.45 pieces, Arslan et al. (2014): 3.7-8, and Köse et al. (2018): 8.1-14.7. Although 
branching is a genetic trait, it increases or decreases depending on the planting frequency. The same genotype 
may show more branching tendency in sparse planting compared to dense planting. In addition, due to adverse 
environmental conditions, especially drought and insufficient nitrogen amount, the plant cannot grow as much as its 
genetic capacity requires and can form fewer branches. 

Another important yield factor in camelina plant is 1000 seed weight (Vollman and Rajcan, 2009). This trait is high; 
It is important in terms of extracting oil from the seed more effectively and providing faster and stronger output in 
adverse climate and soil conditions (Qatar and Qatar, 2017). It is reported that the 1000 seed weight is a genetic trait 
as well as being affected by environmental conditions (Köse et al., 2018; Akk and Ilumae, 2005). Regarding the 1000 
seed weight in previous studies, Mason (2009): 1.19 g, Katar et al., (2012a): 0.44 g, Katar et al. 2012b: 1.24 g and Katar 
et al. (2012c): 1.16 g, Arslan et al. (2014): 1.18-1.31 g, Agegnehu (1997): 1.45 g, Köse et al. (2018): 1.04-1.28 g and Arslan 
et al. (2022): They reported that they detected it in the range of 1.50-0.84 g. The values related to 1000 seed weight 
obtained from this study show similarities and differences with previous studies. The fact that the 1000 seed weight is 
a genetic trait as well as being affected by environmental conditions makes the differences understandable.

The main purpose in the production of oil crops is to increase seed and oil yield. Two important factors affecting oil 
yield in camelina plant are seed yield and oil content (Katar et al. 2012a). It has been reported that the seed yield, oil 
rate and, accordingly, the oil yield are largely under the influence of environmental conditions, and the performances 
of genotypes differ according to changing environmental conditions (Seehuber, 1984; Koncius and Karcauskiene, 
2010). Regarding the seed yield in the studies, Katar et al. (2012): 48.2-700.0 kg ha-1, Arslan et al. (2014): 875.3-1811.3 
kg ha-1, Köse et al. (2018): 478-1024 kg ha-1 and Arslan et al. (2022), They reported that they detected it in the range 
of 188-3152 kg ha-1. Seed yield in oilseed plants is a trait that is highly affected by environmental conditions as well 
as genetic capacity. Therefore, the same genotype can exhibit very different yield potential in different ecologies or 
conditions. This study reveals the performance of genotypes in Bolu ecological conditions in terms of seed yield.

In the breeding program of oilseed plants, oil content is one of the main breeding criteria. The oil content trait 
determined by the genetic structure can be listed with the effect of environmental conditions. The plant can reveal 
its existing genetic capacity only if there are optimum conditions. Therefore, the oil content in the seed may fall 
below the genetic capacity depending on the environment and growing conditions. Arslan et al., (2014) reported 
that phosphorus and nitrogen applications affect the oil content in camelina positively, and nitrogen and phosphorus 
applications increase it up to a certain dose. Regarding seed yield in previous studies, Katar et al. (2012a): 21.4-35.4%, 
Katar et al. (2012d): 23.4-32.7%, Köse et al. (2018): 30.0-34.3 %, Subasi et al. (2021): 34.35-37.88% and Subaşı et al. 
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(2022): They reported that they found it in the range of 26.69-39.17%. 

After the oil is removed from the seeds of the oilseed plants, the remaining meal is a very valuable animal feed 
because of the protein they contain. The main criterion that determines the feed value of the pulp is the high or low 
digestible protein content. For this reason, it is desirable that the protein content in the seed is high as well as the 
oil content. Protein content, like oil content, is one of the features controlled by genetic structure, and it reveals the 
plant’s capacity in optimum environmental conditions, otherwise, it cannot display its genetic potential. Therefore, 
the environment and cultivation techniques can affect the protein content. The same genotypes can give different 
protein content values in different ecologies or environmental conditions. Regarding protein content in previous 
studies, Subaşı et al. (2021): Reported that they detected it in the range of 25.76%-27.64%. 

There were statistically significant differences between genotypes in terms of oil components. While there was no 
difference between the genotypes in terms of C22:2, C24:0 and C24:1 fatty acids, C20:0 fatty acids were at the level of 
0.05, C16:0, C18:0, C18:1, C18:2, C18:3, C20:2. The difference between C22:0 and C22:1 fatty acids was 0.01 (Table 3).

Table 3. Mean values of the oil components of the genotypes, the resulting groups and variance analysis results.

Level C16:0 C18:0 C18:1 C18:2 C18:3 C20:0 C20:2 C22:0 C22:1 C22:2 C24:0 C24:1

ARSLANBEY 5.26 ± 
0.05 ab

2.70 ± 
0.00 ab

15.86 ± 
0.07 ab

17.09 ± 
0.02 c

50.14 ± 
0.10 bc

1.30 ± 
0.17 ab

1.83 ± 
0.00 bc

0.31 ± 
0.00 a

4.28 ± 
0.00 a

0.16 ± 
0.01 a

0.17 ± 
0.00 a

0.90 ± 
0.00 ab

K11 5.41 ± 
0.07 a

2.65 ± 
0.01 ab

16.13 ± 
0.09 a

17.50 ± 
0.09 bc

49.43 ± 
0.36 c

1.35 ± 
0.11 ab

1.83 ± 
0.01 bc

0.27 ± 
0.00 bc

4.16 ± 
0.02 ab

0.15 ± 
0.00 a

0.17 ± 
0.00 a

0.84 ± 
0.00 ab

K13 5.49 ± 
0.09 a

2.58 ± 
0.11 bc

13.88 ± 
0.15 c

17.45 ± 
0.34 bc

51.65 ± 
0.72 a

1.49 ± 
0.01 a

1.98 ± 
0.01 a

0.31 ± 
0.01 a

3.94 ± 
0.48 abc

0.18 ± 
0.02 a

0.16 ± 
0.01 a

0.86 ± 
0.25 ab

K36 5.35 ± 
0.08 ab

2.74 ± 
0.01 a

15.97 ± 
0.27 ab

17.54 ± 
0.25 bc

49.60 ± 
0.16 bc

1.45 ± 
0.02 ab

1.83 ± 
0.03 bc

0.31 ± 
0.01 a

4.04 ± 
0.17 abc

0.16 ± 
0.00 a

0.16 ± 
0.01 a

0.82 ± 
0.08 ab

K41 5.32 ± 
0.05 ab

2.71 ± 
0.09 ab

15.96 ± 
0.34 ab

17.41 ± 
0.17 bc

50.68 ± 
0.55 ab

1.33 ± 
0.01 ab

1.75 ± 
0.06 c

0.28 ± 
0.01 bc

3.53 ± 
0.26 bc

0.15 ± 
0.01 a

0.32 ± 
0.29 a

0.78 ± 
0.05 ab

K45 5.49 ± 
0.02 a

2.48 ± 
0.01 c

14.44 ± 
0.23 c

17.13 ± 
0.12 c

51.62 ± 
0.35 a

1.36 ± 
0.01 ab

1.96 ± 
0.02 a

0.29 ± 
0.02 abc

3.98 ± 
0.13 abc

0.18 ± 
0.01 a

0.14 ± 
0.01 a

0.86 ± 
0.02 ab

K48 5.14 ± 
0.10 b

2.67 ± 
0.04 ab

15.52 ± 
0.19 b

17.81 ± 
0.18 ab

49.90 ± 
0.28 bc

1.43 ± 
0.04 ab

1.86 ± 
0.02 b

0.30 ± 
0.01 ab

4.02 ± 
0.12 abc

0.17 ± 
0.01 a

0.17 ± 
0.00 a

0.95 ± 
0.02 a

K52 5.44 ± 
0.15 a

2.64 ± 
0.01 ab

16.06 ± 
0.19 ab

18.30 ± 
0.31 a

49.71 ± 
0.20 bc

1.28 ± 
0.00 b

1.84 ± 
0.04 b

0.27 ± 
0.01 c

3.51 ± 
0.22 c

0.15 ± 
0.02 a

0.32 ± 
0.26 a

0.65 ± 
0.05 b

HSD0.05 0.24 0.15 0.59 0.60 0.21 1.11 0.08 0.03 0.64 0.03 0.39 0.27
Variance 
Analysis ** ** ** ** ** * ** ** ** ns ns ns

In previous studies on the plant; Katar et al. (2012d) C16:0 in the range 6.21-6.82%, C18:0 in the range of 2.43-2.90%, 
C18:1 in the range of 15.1-17.1%, C18:2 in the range of 18.6-2.4%, C18 they found :3 in the range of 30.5-33.4%, C20:0 
in the range of 1.6-2.0%, C20:2 in the range of 1.7-1.9%, and C22:1 in the range of 2.9-3.6%; Qatar et al. (2012a) C16:0 
in the range of 5.9-7.1%, C18:0 in the range of 2.5-3.0%, C18:1 in the range of 16.0-17.6%, C18:2 in the range of 18.5-
23.4% , C18:3 in the range of 24.9-32.3%, C20:0 in the range of 0.3-1.9%, C20:2 in the range of 1.3-1.9%, C22:0 in the 
range of 0.3-1.9, and C22:1 in the range of 2.9 They found in the range of -3.5%; Arslan et al. (2014) C16:0 in the range 
5.1-6.1%, C18:0 in the range of 2.6-2.9%, C18:1 in the range of 15.9-19.8%, C18:2 in the range of 17.1-21.5%, C18 they 
found:3 in the range of 26.3-34.1%, C20:0 in the range of 1.4-1.8%, and C22:1 in the range of 2.56-3.72%; Kıralan et al. 
(2018) C18:1 in the range of 5.1-5.2%, C18:2 in the range of 17.1-17.7%, C20:0 in the range of 1.5-1.6%, C18:3 in the 
range of 33.9-34.6%, and C22, They found:1 in the range of 2.80-2.82 and Subaşı et al. (2022) reported that they found 
C18:3 in the range of 8-36% and C22:1 in the range of 2.1-5.0%. When the values obtained from studies conducted 
with different genotypes in different years and ecological conditions are examined, the fatty acid ratio values obtained 
from this study show similarities with the exception of the linolenic fatty acid ratio. Looking at the data obtained from 
existing studies, it can be said that linolenic fatty acid ratios differ more than other fatty acid ratios and this fatty acid 
is more affected by environmental conditions.



Figure 2. Fatty acids correlation chart

When the findings obtained from this study are examined, it is seen that between C16:0 and C18:1 and C24:1, between 
C18:1 and C20:0, C18:3, C20:2 and C22:1, between C18:2 and C18:3 and C20. :0 and C22:1 to C24:0 are negative; It is 
seen that there is a positive correlation between C16:0 and C20:2, between C20:0 and C22:0, between C18: and C20:2, 
between C20:2 and C22:0 and C22:2, and between C22:0 and C22:1 (Fig. 2).

Although there are not many studies showing the correlation between the fatty acid components of the camelina 
plant, Subaşı et al. (2022), in their study with 39 camelina genotypes, there was a negative correlation between 
C18:1 and C18:2 and C18:3, and between C18:2 and C18:3 and C16:0; It is reported that there is a positive correlation 
between C18:1 and C16:0 and between C18:2 and C18:3.

CONCLUSION

In the study, no great variation was observed among the camelina genotypes in terms of the major fatty acids palmitic 
acid (16:0), oleic acid (18:1), linoleic acid (18:2) and linolenic acid (18:3). Considering that K13 and K52 genotypes may 
be suitable genotypes in terms of seed yield among the camelina genotypes, but K52 genotype is superior to other 
genotypes in terms of oil yield and protein yield, it has been determined that it is the most suitable genotype for Bolu 
ecological conditions and similar climatic and soil conditions.
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