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 Abstract  

This research was carried out by sowing it in the winter season in 2019-2020 in 

order to determine the effects of sowing dates on some agricultural and 

technological characteristics of the crambe in Samsun ecological conditions. 

The research was carried out with 3 replications of divided plots in randomized 

blocks and crambe genotypes (NSL-74257 and PI-384530) were placed in main 

plots and sowing dates (October 17, November 1, November 16, December 1) 

were placed in subplots. Research result; the plant height was 72.28-83.62 cm, 

the number of seeds per plant was 668.73-842.54, the weight of 1000 seeds was 

7.34-8.54 g, the seed yield per plant was 4.84-8.54 g. In addition, it was 

determined that the oil yield per plant was between 1.72-3.26 g and the oil ratio 

was 35.00-36.17%. Considering all the characters evaluated; It was determined 

that the first sowing date (17 October) is more advantageous than other sowing 

dates (1 November, 16 November and 1 December). However, since the data 

obtained are the results of field conditions and only a one-year study, it was 

found very early to establish a definite opinion on the effects of sowing dates 

on the characters studied. For this reason, it has been decided that it would be 

beneficial to continue the research for at least one more year in order to make 

an evaluation about the sowing date of the crambe in Samsun ecological 

conditions. 
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Introduction 

Approximately 14% of the total oil and oil products 

production in the world are used in the oil industry. 

Vegetable oils are used as raw materials or 

supplementary products in the production of many 

products such as cleaning agents, soaps, skin creams, 

surface coaters, cosmetics, shampoo, resin, foam, ink 

(Mungan, 2005). Vegetable oil is produced industrially 

in Turkey from plants such as olive, sunflower, 

rapeseed, soybean, cotton, corn and hazelnuts. The 

oilseed production of Turkey, which was 1.1 million 

tons in 1990, increased 3.2 times (327%) and reached 

3.6 million tons in 2020 (Anon, 2021). Despite this 

increase, oilseed production is not enough in Turkey 

today and Turkey imports crude oil and oilseeds by 

paying a significant amount of foreign currency each 

year. Therefore, it is necessary to follow a national 

agricultural policy that can support the production of 

oilseeds more, provide sufficient inputs and activate the 

production of alternative oil crops. 

Crambe, a member of the Brassicaceae family, is a 

one-year industrial plant with high adaptability that can 

be grown both in winter and summer (Grombacher et al., 

1993). Crambe seeds contain 35% oil and 26% protein. 

Crambe fatty acids composition consists of more than 

56% erucic acid, 10.6-24.0% oleic acid, 6.2-14.2% 

linoleic acid, 7.2-15.8% linolenic acid and 2.3-9.4% 

eicosenoic acid (Yaniv et al., 1994). Crambe seed oil is 

not used for cooking due to its high content of erucic 

acid. However, oils rich in erucic acid are used in many 

industrial areas (Falasca et al., 2010). In recent years, 

crambe has been used in the production of industrial 
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products such as biodiesel, engine and machine 

lubricants, lubricant, bioplastic, nylon, cosmetics and 

paint industry for industrial purposes. Fixed oil obtained 

from crambe seed is used in adhesive, lubricant, 

synthetic rubber, motor oil, textile, perfume, detergent, 

pesticide industries, printer ink production and plastic 

industry (Erickson and Bassin, 1990). Glaser et al. 

(1997) reported that crambe oil is a very good hydraulic 

oil and cultivation of crambe in suitable areas is 

commercially important.  

It has been reported that high performance is 

achieved in the cultivation of crambe in the region with 

an annual rainfall of less than 350 mm, and since it is a 

self-fertilizing plant, it can be grown in areas where 

rapeseed is grown without any problems (Castleman et 

al., 1999). Johnson et al. (1995) reported that the seed 

yield of crambe is higher in early sowing, decreases in 

seed yield in late sowing and that crambe is less sensitive 

to temperature and moisture stress than rapeseed. In 

addition, Köybaşı (2008) found that the plant height was 

80.4-87.0 cm, the seed number per plant was 379.0-

1885.8 and the oil content was found to be 22.50-

34.62% in crambe. In another study, it was determined 

that thousand seed weight of crambe was 6.6 g, seed 

yield per plant was 2.3 g and oil content in seed was 

13.4% (Arslan et al., 2015). 

In addition to closing the vegetable oil deficit in 

Turkey, it is necessary to conduct researches to 

determine the production potential of the crambe plant 

in the ecological conditions of the country in order to 

evaluate the possibilities of use in different areas. 

Besides, it is extremely important to determine the 

effects of researches to be carried out in the conditions 

of that region in order to include the plant to be grown 

in a region in the cultivation system and to grow it 

efficiently and with high quality. Therefore, this 

research was carried out to determine the effects of 

sowing date as cultivation factor on some agricultural 

and technological characters of the crambe plant. 

Materials and Methods  

Plant Material and General Information about 

the Experimental Area  

As plant material, two crambe genotypes were used 

which NSL-74257 (USA origin) and PI-384530 

(Ethiopia origin). The soil structure of the research area 

is clayey, salt-free, rich in phosphorus and potassium, 

lime-free medium in organic matter and neutral with pH 

7.0 (Table 1). 

It has been showed that the average temperature in 

all months of the trial period is higher than the average 

of long years; the total amount of precipitation is lower 

than the values of long years in all months except April, 

May and June; sunny time is higher than the values of 

long years in all months except October and November, 

and there is no certain stability in terms of average 

relative humidity (Table 2). 

The experimental area was plowed before sowing 

and the land was made ready for planting by pulling a 

rake to break up the clods after plowing. The field 

research was conducted with 3 replications according to 

the Split Blocks Design. In the research, 2 crambe 

genotypes (NSL-74257 and PI-384530) were placed in 

main plots and 4 sowing times (17 October, 1 

November, 16 November, 1 December) sub plots. Each 

parcel has 6 rows of 5 meters in length, 40 cm between 

rows and 5 cm between plants in each row. During the 

field research period, practices such as weed control and 

irrigation were carried out as recommended in 

accordance with the crambe growing technique. 

Research data were taken from 10 plants randomly 

selected from each row before harvest. In the research; 

plant height, number of seeds per plant, 1000 seed 

weight and seed yield per plant analyzed as agricultural 

characters;  oil content and oil yield per plant were 

evaluated as technological characters. Oil content 

analysis was performed using the Ankom XT15 Soxhlet 

Extraction System according to the method reported by 

AOCS 5-04 (Anon, 2021). Oil yield was recorded in 

grams by multiplying the oil rate determined as a result 

of the analysis for each parcel with the grain yield of that 

parcel. Statistical analysis of the agronomic and 

technological characters in the research was made using 

the MSTATC statistics program. 

Results and Discussion 

Agronomical Characters 

As a result of the research, it was determined that the 

effect of sowing date was statistically significant (p 

<0.01) on plant height (Table 3). When evaluated in 

terms of sowing date, the longest plant height was 

obtained at the 3rd and 4th sowing date  (83.43 cm and 

83.62 cm, respectively). On average, it was determined 

that the plant height increased as the sowing date was 

delayed (Figure 1a). In previous studies; It has been 

reported that the plant height in crambe is 40.00-120.00 

cm (Davis, 1982), 68.00-128.00 cm (Wolf, 2000), 71.40 

cm (Tansi et al., 2003) and 42.90-90.70 cm (Özyılmaz, 

2019). These reported results are in line with the results 

obtained from this research. However, the results 

obtained for plant height in this research (72.20-83.62 

cm) are shorter than the results which plant height is 

reported as 163.70 cm (Laghetti et al., 1995) and 93.07-

103.90 cm (Huang et al., 2013). 

In the research, it was determined that the effects of 

sowing dates and genotypes were insignificant on the 

number of seeds per plant (Table 3). It was determined 

that the average number of seeds per plant was 761.74. 

When evaluated in terms of sowing date, the maximum 

number of seeds per plant was obtained with 842.54 at 

the 1st sowing date. It was determined that, on average, 

the number of seeds per plant decreased after the 1st 

sowing date, increased again in the 3rd sowing date and 

decreased again after the 3rd sowing date (Figure 1b). 

The number of seeds positively affects the climatic 

conditions, flowering status and seed formation on the 

plant. Proper humidity in seed formation in crambe has 

an extremely high effect on plant growth, and humidity 

affects seed formation time and seed number (Wolf, 

2000). Findings reported by various researchers in 

previous studies that there were 5250.2 (Tansi et al., 

2003) and 1003.7-2397.8 (Huang et al., 2013); although 

higher than the findings obtained from this research 

(668.73-842.54), this research’s results are higher than 

the data reported as 379.0 (Köybaşı, 2008) and 58.0-

377.0 (Özyılmaz, 2019). 

As a result of the statistical analysis, it was 

determined that the effects of sowing dates and 

genotypes were insignificant on a thousand seed weight 
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(Table 3). In addition, it was determined that the 

thousand seed weight was 7.49 g on average.  

When thousand seed weight is evaluated in terms of 

sowing date, it was obtained on the 1st sowing date with 

a maximum of 7.90 g of thousand seed weight. It was 

determined that the thousand seed weight decreased 

from the 1st sowing date and there was a partial increase 

in the 4th sowing date (Figure 1c). Thousand seed 

weight is greatly affected by the number of seeds per 

plant and seed size. In previous studies conducted by 

various researchers, thousand seed weight in crambe 

reported that 6.90 g (Vollmann and Ruckenbauer, 1993), 

6.00 g (Laghetti et al., 1995), 6.84 g (Fontana et al., 

1998), 5.70 g (Wang et al., 2000), 6.38 g (Lara-Fioreze 

et al., 2013), 6.86 g (Huang et al., 2013) and 2.60-8.50 g 

(Arslan et al., 2015). The results obtained in this 

research (7.34-8.54 g) are in line with the results 

reported previously. 

When the data were evaluated in the light of 

statistical analysis, it was determined that the effects of 

sowing dates and genotypes were insignificant on the 

seed yield (Table 3). Besides, it was determined that the 

average seed yield was 6.22 g. When the seed yield was 

evaluated in terms of sowing date, maximum seed yield 

was obtained with 8.54 g at the 1st sowing date. It was 

determined that the seed yield decreased after the 1st 

sowing date, then it increased again in the 3rd sowing 

date and decreased again after the 3rd sowing date 

(Figure 1d). It has been previously reported by various 

researchers that the seed yield in crambe is 85.1-98.75 g 

(Tansi et al., 2003), 12.5-17.5 g (Çömlekçioğlu, 2005), 

20.61-31.07 g (Köybaşı, 2008) and 33.78 g (Acar, 

2015). These reported results are higher than the results 

from this research (4.84-8.54 g). This difference in seed 

yield may have resulted from different growing seasons 

and genotypes used in research. 

Technological Characters 

As a result of the research, it was determined that the 

sowing date and genotype effects were insignificant on 

the oil content (Table 3). In addition, it was determined 

that the average oil content was 35.75%. When the oil 

content was evaluated in terms of sowing date, the 

highest oil content was obtained at the 2nd sowing date 

with 36.17%. In general, it was found that the oil content 

increased until the 2nd sowing date, decreased a little in 

the 3rd sowing date and then increased again at the 4th 

sowing date (Figure 2a). In the researches made by 

various researchers on crambe; oil content reported as 

31.3% (Vollmann and Ruckenbauer, 1993), 30.6% 

(Bondioli et al., 1998), 32.8-37.9% (Fontana et al, 

1998), 34.48% (Wang et al., 2000) and 16.17-39.02% 

(Özyılmaz, 2019). These reported data are in parallel 

with the data obtained in this research (35.00-36.17%). 

However, the findings of the researchers who reported 

the oil content as 28.78% (Lara-Fioreze et al., 2013) are 

higher than the findings obtained as a result of this 

research. 

 

Table 1. Soil analysis results of the experimental area  
 

Chemical Analysis 

 pH % Limy 

(CaCO
3
) 

% Total Salt Phosphorus (P2O5) 

kg da-1 

Potassium (K
2
O) kg 

da-1 

% Organic matter 

Result  7.00  1.22 0.052  293.00 10.34 2.71  

Degree Neutral  Non-

calcareous  

Salt-free High High  Medium  

Physical Analysis 

Clay (%) 

Sand (%) 

Silt (%) 

47.45 

29.40 

23.15 

Clayey 

Sandy 

Light silty 

 

Table 2. Some climate data of the experimental area (2019-2020 and last 55 years) (Anon, 2020) 
 

 

Months 

Temperature (°C) Precipitation (mm) Relative Humidity (%) Sunny Time (hour) 

2019-

2020 

Long-term  2019-

2020 

Long-term  2019-2020 Long-term  2019-2020 Long-term  

 October  18.5 16.3 71.4 81.5 69.2 74.3 4.5 4.5 

November 13.4 12.6 67.9 82.4 69.5 68.7 2.9 3.7 

December 9.9 9.3 76.0 82.6 64.4 65.6 1.9 2.6 

January 9.1 7.1 63.6 66.8 56.3 66.3 3.2 2.7 

February  8.5 7.2 37.5 52.8 69.2 68.7 3.9 3.1 

March 8.7 8.2 36.0 62.7 64.7 74.5 4.6 3.5 

April 11.7 11.3 66.3 58.2 73.4 77.8 5.3 4.6 

May 17.1 15.5 67.1 51.3 81.5 78.9 7.9 6.1 

June 23.7 20.1 80.4 47.8 77.4 74.3 8.3 8.0 

Average 13.4 11.9 62.9 65.1 69.5 72.1 4.7 4.3 
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Figure 1. Change of agronomic characters of crambe genotypes at different sowing dates, a. Plant height, b. Number 

of seed, c. Thousand seed weight, d. Seed yield 

 

Table 3. Variance analysis table of some agricultural and technological characters 
Sources of 

variation 

DF Plant Height 

(cm) 

Number of 

Seeds (g-1 

plant)  

Thousand Seed 

Weight (g) 

Seed yield 

(g-1 plant) 

Oil Content 

(%) 

Oil yield  

(g-1 plant) 

Block  2 3.676 NS 0.345 NS 0.58 NS 0.306 NS 0.053 NS 0.441 NS 

Genotype (G) 1 9.090 NS 1.249 NS 11.68 NS 2.371 NS 2.367 NS 4.136 NS 

Error1 2       

Sowing Date (SD) 3 7.160** 2.207 NS 1.83 NS 3.215 NS 0.607 NS 3.291 NS 

G x SD 3 1.098 NS 0. 094 NS 1.78 NS 0.689 NS 1.550 NS 0.884 NS 

Error2 12       

CV (%)  6.86 10.57 6.68 13.77 4.56 13.20 
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Figure 2. Change of technological characters of crambe genotypes at different sowing dates, a. Oil content, b. Oil yield 

 

As a result of the research, it was determined that 

the sowing date and genotype effects were 

insignificant on the oil yield per plant (Table 3). In 

addition, it was determined that the average oil yield 

per plant was 2.437 g. When the oil yield per plant 

was evaluated in terms of sowing date, it was 

determined that the highest oil yield was obtained in 

the 1st sowing date with 3.262 g. In general, it was 

determined that the oil yield per plant decreased at 

the 1st and 2nd sowing date, increased again at the 3rd 

sowing date and decreased again at the 4th sowing 

date (Figure 2b). It was reported that the oil yield per 

plant varied between 0.096-1.018 g in a study 

conducted in crambe (Özyılmaz, 2019). In this 

research, it was determined that the oil yield per 

plant was between 1.72-3.26 g, which is higher than 

the value for oil yield per plant reported previously. 

Conclusion 

According to the results of the research, it was 

determined that the plant height varied between 

72.28-83.62 cm, number of seeds per plant between 

668.73-842.54, thousand seed weight between 7.34-

8.54 g, seed yield per plant between 4.84-8.54 g, oil 

content between 35.00-36.17% and oil yield per 

plant between 1.72-3.262 g. Considering all the 

characters analyzed; it was determined that the 1st 

sowing date (17 October) is more advantageous than 

other sowing dates (1 November, 16 November and 

1 December). Since the research is conducted in field 

conditions for only one year, it is not enough to show 

a definite opinion about the effects of sowing date on 

the characters analyzed. For this reason, it was 

decided that it would be beneficial to continue the 

research for at least one more year in order to make 

an evaluation about the sowing date of the crambe in 

Samsun ecological conditions. 
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