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ABSTRACT 
 
In In order to investigating changes range of oil yield and percentage attention to plant density on three 
varieties of black seed, an experiment was conducted in the form of factorial based on completely 
randomized block designs (RCBD) with 4 replications in Saat-Loui agricultural station of West 
Azerbaijan province. In this research, the first factor (A) contained two levels 20 and 40 cm inter rows, 
the second factor (B) contained three levels 2, 4 and 6 cm intra rows and the third factor (C) contained 
three different varieties of Baft, Bukan, and Arbil. The specimens were planted on April 22nd, 2009. The 
results showed that the effects of plant density and harvest arrangement on grain yield, oil yield and oil 
percentage were significant. The highest and least grain yield, oil yield and oil percentage obtained from 
varieties of Baft and Arbil respectively. Oil percentage of inter rows 20 cm and intra rows 6 cm was 31.26 
and 33.77 percent respectively. The content of oil percentage in variety Baft was 32.33 percent. Overall, 
the best content of oil percentage obtained from inters rows 20 cm with intra rows 6 cm in variety Baft 
about 37.47 percent.  
  
Key words: Intra row, inter row, Nigella sativa, oil yield, plant density 
 
 
Introduction  
 
Black seed is a native herbal plant that containing stems, leaf, and blue flowers, its seed black, small and 
the highest its height is 60 cm. It planted in Mediterranean areas especially in Pakistan and India. Black 
seed has tolerance to salt condition (Akram khan, 1999). It is important in traditional medicine in that 
reason it is cultivated in some regions of Iran and the world (Daryaye, 2007). Another name of black seed 
in Asia sought Shoniz. Analyses of black seed have shown that this plant containing different materials 
such as Nigellicine, Nigellin and Volatileoil (El- Tahir and et al., 1993). Black seed grows in every region 
of Iran (Mozafarian, 1996; Zargari, 1989). Black seed is native of West-Asia. It grows in form of wild 
and cultivated domestic (Mudi, 1999). The leaf color of black seed is green-gray. Its fruit is capsular 5-
partial and its seeds is small (1-5 mg), gray-black or black. Grain of black seed is including 7 percent 
moisture, 4.34 percent of ash, 23 percent of protein, 0.39 percent of fats, 4.99 percent of starches and 5.44 
percent of fibers (Zargari, 1989). Nigella sativa is an annual flowering plant, native to south and 
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southwest of Asia. It grows to 20–30 cm (7.9–12 in) tall, with finely divided, linear (but not thread-like) 
leaves. The flowers are delicate, and usually colored pale blue and white, with five to ten petals. The fruit 
is a large and inflated capsule composed of three to seven united follicles, each containing numerous 
seeds. The seed used as a spice. In English, Nigella sativa seed variously called fennel flower, nutmeg 
flower, Roman coriander, black seed or black caraway. It has been traditionally used for a variety of 
conditions and treatments related to respiratory health, stomach and intestinal health, kidney and liver 
function, circulatory and immune system support, as analgesic, anti-inflammatory, antiallergic, 
antioxidants, anticancer, antiviral and for general well-being. There are compounds such as Parasiman, 
Systojan, Timokinon, Alpha Tojon, Lonje folon, Beta penen, Carvacrol, Alpha pinen, Poly fenol in 
Essance of black seed. Extract of black seed is containing Cogerestin  (Hajhashemi et al., 2004; Metfort, 
1997). Attributing of black seed can mention to vertigo treatment, removal of stain, disease bark 
treatment, preparing antidote for removal biting, infertility treatment, kidney failure treatment, cramps 
treatment, the weakness of the heart treatment, reinforcement of circulation, migraine treatment, diarrhea 
treatment, and etc (Hanfy and Hatem, 1991). The essance of black seed has antimicrobial effect 
(Bannayan et al., 2008). The oil and essance of black seed has been considered for many of the disease 
treatment such as infections (Hanfy and Hatem, 1991; Zargari, 1989; Ferdous et al., 1992). In traditional 
medicine is numerous usages for example the treatment of headache, migraine, dysmenorrheal, fatty, 
digestive disorders is used (Houghton et al., 1995; David et al., 1998; Rathee et al., 1987). Black seed is 
containing antitumor effects [Aqel-Mahmoud, 1993] antifungal (EL- Bazza zeinab et al., 2001) analgesic 
and the effect of muscle relaxation black seed oil is reported (Boskabadi and Shahabi, 1997). Up to now 
several researchers anti-cancer effects have reported. Bahrami Najad and Papzan (2006) showed that 
when the seeds were planted in 40 centimeters row spacing, the grain yield was highest (660 Kg/ha), and 
was significantly different when compared with means of the treatments of 50, 60 and 70 centimeters row 
spacing. They obtained oil percentage of black seed about 28%. Rezvani Moghaddam and Ahmadzadeh 
Motlagh (2007) reported that the highest grain yield (775.3 Kg/ha) obtained from plant density 350 
plant/m2. Mosazadeh et al. (2010) showed that plant density had significantly effect on grain yield; 
numbers of capsule and harvest index and reported the highest grain yield obtained from plant density 
300 plant/m2. Norozpoor and Rezvani Moghaddam (2006) reported that the highest oil yield (410.5 
Kg/ha) obtained from plant density 250 plant/m2. In one study has shown that crude methanol extract of 
the seeds of this plant has strong toxic effect on cancer cells, while it has very little effect on cells of 
normal lymphocytes (Salomi et al., 1992). The results showed that sensitivity of germination to water 
potential was more sensitive to temperature and black seed plants most susceptible to changes in 
temperature and water potential showed (Akram Ghaderi et al., 2008). Studies indicated that with 
increasing of density in the black seed farms, the environmental factors such as humidity, light and 
nutrients will not be sufficient (Brar et al., 1991; Baskin and Baskin, 2001). Samsam Shariat (2000) 
showed that the best row space for black seed is 50-70 cm. 
 

MATERIAL AND METHODS 
 
The experiment was done in 2009 as three agent factorial as randomized complete block design with four 
replications in West Azerbaijan. The fist factor (A) was two row distances of 20 and 40 cm, the second 
factor was three plant distances of 2, 4 and 6 cm and the third factor was three varieties of Bukan, Baft 
and Arbil. Implanting was done in the second day of May and the necessary agricultural protections were 
done such as irrigation and weeding. Irrigation was done each 6-7 days and weeding was done in 5 times. 
Plant height, by branches number and length, capsule numbers and weight, main and by stem weights, 
leaf weights, seed weight, oil percentage measured at the end of growing season by randomized sampling 
from 6 plants. Data analyzed by SAS software and the averages were compared by Tukey test. 

www.SID.ir



Arc
hive

 of
 S

ID

Gholinezhad  &  Abdolrahimi                                           Int J Adv Biol Biom Res. 2014; 2(4):919-930 
 

921 | Page 
 

 
RESULTS AND DISCUSSION 

 
The results showed that the effect of row space on grain yield, oil yield and oil percentage was significant 
at probability level of 1%. The effect of plant space on grain yield, oil yield and percentage was 
significant at probability level of 1%. The effect of variety on plant height, number of capsule, number of 
stem, grain yield, oil yield and percentage was significant at probability level of 1%. The effect of 
interaction of plant space × row space on oil yield and percentage was significant at probability level of 
1% but it was not significant on plant height, number of capsule, number of stem and oil percentage. The 
effect of interaction of variety × row space on number of capsule was significant at probability level of 
5%. The interaction of variety × row space was significant on oil yield and percentage, grain yield at 
probability level of 1%. The interaction of variety × plant space on number of capsule, number of stem 
and oil yield was significant at probability level of 5% and it was significant on grain yield and oil 
percentage at probability level of 1%. The effect of interaction of plant space × variety × row space on oil 
percentage was significant at probability level of 1% (Table 1). Mean comparison of row space showed 
that the highest grain yield, oil yield and percentage obtained by row space 20 cm (Table 2). Mean 
comparison of plant space showed that the highest oil and grain yield obtained from plant space 2 cm but 
the highest oil percentage at plant space of 6 cm obtained (Table 3). Mean comparison of varieties 
showed that the highest and lowest plant height, number of capsule, number of stem, grain yield, oil yield 
and oil percentage obtained from Baft and Arbil variety respectively (Table 4). The Interaction of mean 
row space × variety showed that the highest and lowest grain yield, oil yield and percentage produced by 
Baft variety and row space 20 cm and Arbil variety × 40 cm respectively.  By plant density increase, grain 
yield per area unit became more due to the increase in the number of plants per area. If amount of plant 
density is more than optimum, amount of light, foodstuffs and water will not be sufficient for plant. Then 
if plant density is lower than optimum as a result from environment factors won't be sufficiently and so 
grain yield will decrease. Many researchers have pointed to grain yield increase due to increasing plant 
density (Bahrami Naja and Papzan, 2006; Toncer and Kizil, 2004). The highest number of capsule 
obtained from Baft variety × row space 40 cm (Table 5). Mean comparison of row space × plant space 
interaction showed that the highest and lowest grain yield and oil yield obtained from 20 × 2 cm and 40 
×6 cm respectively (Table 6). Mean comparison of variety × plant space interaction showed that the 
highest and lowest grain yield and oil yield obtained from Baft variety in plant space 2 cm and Arbil 
variety with plant space 6 cm respectively. The highest and lowest oil percentage, number of capsule, 
number of stem obtained from Baft variety × 6 cm and Arbil variety × 2 cm respectively (Table 7). Mean 
comparison of variety × plant space × row space interaction showed that the highest and lowest oil 
percentage obtained from Baft variety × 20 × 6 cm amount (37.47 percent) and Arbil × 20 × 2 cm amount 
(24.52 percent) (Table 8). Correlation coefficients of traits showed that between grain yield with number 
of capsule, number of stem, plant height and oil yield there was a significant positive correlation (Table 
9). Ghosh and Malic (1981) showed that increasing of plant density had no significant effect on harvest 
index and grain yield. Norooz Poor et al., (2005) in a study of the effect of irrigation different distances 
and plant density on oil yield and grain essence of black seed showed that irrigation intervals had a 
significant effect on grain yield, oil percentage and yield. Irrigation intervals increase reduced oil 
percentage and yield but plant density had not a significant effect on oil percentage. There was a 
significant difference between level of plant density at oil yield and grain essence. The highest oil yield 
and essence yield obtained from irrigation intervals of one week and plant density of 250 plants per m-2. 
Nakhzari Moghadam (2009) with study of plant density effect and water stress stage on yield and yield 
components in cumin concluded that with increasing plant density, grain yield increases. The reason of 
grain yield increase can be attributed to development  of foliage that it makes light penetration into the 
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canopy is more as a result photosynthesis and the building can be better and it can transport to the aerial 
bodies and diameter of capsule, number of capsule, number of seeds inside capsule and its weight 
increase. Of course the role of other factors such as variety genetic, nutrition, ventilation and moisture is 
very important. Broomand Rezazadeh et al. (2009) with study of effect of plant date and plant density on 
morphologic traits and oil percentage of Ajowan reported  that with increasing leaves weight, number of 
capsule, number of stem, 1000-seed weight increased because with increasing number of stems, number 
of leaf  increase and levels of chlorophyll increase consequently photosynthesis process and food 
manufacturing well done and grain size and weight increase as a result 1000-seed weight increase and 
positive effect had on oil amount. In this study results showed that with decreasing plant density and to 
achieve a better light to canopy, generative growth increase and making more photosynthesis at leaves it 
causes transporting assimilated material to grain become more and weight increase. Paperi Moqaddam 
and Bohrani (2005) with study of application of nitrogen and plant density in sesame resulted that with 
decreasing plant density, number of capsule in plant and capsule weight increased. 
 
CONCLUTIONS 
 
The best oil yield obtained at Baft variety and row space 20 cm and plant space 6 cm. the best grain yield 
obtained at Baft variety with row space 20 cm and plant space 2 cm. Therefore, it can recommend Baft 
variety and plant density 20 × 2 cm for planting in the Azerbaijan of Iran area. 
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Table 1: Analyses of variance for intra and inter space and variety on some traits of Black Seed 

** , * and Ns significant at the 1%, 5% probability levels and non significant respectively 

 

Table 2: The effect of inter space on grain yield and oil yield and percentage of Black Seed  

Oil yield  

(kg/ha) 

Oil percentage  

(%) 

Grain yield  

(kg/ha) 

Inter row (cm) 

312.6 b 30.57 b 1094.4 b 40 

594.0 a 31.26 a 1920.3 a 20 

Means followed by similar letters in each column are not significantly different at the 5% level of 
probability according to Tukey Test. 

 

Mean Square 

S.O.V. df Plant 
height 

Number of 
capsule 

Number of 
stem 

Grain yield   Oil yield  Oil 
percentage  

Rep 3 112.70 ** 97.7  ** 2018.9  ** 458703.7    ** 46835.3  ** 2.38ns 

Inter row (A) 1 29.645ns 66.1ns 308.3ns      12279481.2** 1425296.6 ** 8.61 ** 

Interplant (B) 2 23.726ns 19.8ns 220.5ns    13065866.1** 592302.9 ** 371.62 ** 

Variety  (C) 2 5866.5  ** 3470.7 ** 43764.1 ** 13987161.9** 1490113.3 ** 33.12** 

AB 2 2.8ns 23.6ns 39.0ns 824229.9  ** 57968.7 ** 3.02ns 

AC 2 19.0ns 67.7 * 334.6ns 474342.2 ** 136583.2 ** 95.91** 

BC 4 21.7ns 43.9* 1000.5* 547656.3 ** 25275.3 * 37.72 ** 

ABC 4 1.7ns 6.4ns 17.8ns 3458.4ns 6492.2ns 4.54 ** 

Error 51 11.7 16.8 280.4 71866.0 25275.3 1.01 

C V - 8.23 18.79 20.94 17.78 19.22 3.24 
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Table 3: The effect of intra space on grain yield and oil yield and percentage of Black Seed  

Oil yield  

(kg/ha) 

Oil percentage  

(%) 

Grain yield  

(kg/ha) 

Intra row (cm) 

628.6 a 26.43 c 2336.9 a 2 

405.9 b 32.56 b 1260.7 b 4 

325.3 b  33.77 a 924.4 b 6 

Means followed by similar letters in each column are not significantly different at the 5% level of 
probability according to Tukey Test. 

 

Table 4: The effect of different varieties on Black Seed traits 

Oil yield  

(kg/ha) 

Oil 
percentage  

(%) 

Grain yield  

(kg/ha) 

Number of 
stem 

Number of 
capsule 

Plant height 
(cm) 

Variety 

188.0 c 30.57 b 662.7 c 33.37 c 8.550 c 24.0 c Arbil 

489.4 b 29.96 b 1711.3 b 89.25 b 24.88 b 46.4 b Bukan 

682.4 a 32.23 a 2148.1 a 117.25 a 32.010 a 54.0 a Baft 

Means followed by similar letters in each column are not significantly different at the 5% level of 
probability according to Tukey Test. 
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Table 5: Means Comparisons of interactions between varieties and inter space on the Black seeds traits 

Oil yield  

(kg/ha) 

Oil 
percentage  

(%) 

Grain yield  

(kg/ha) 

Number of 
capsule 

Variety Inter row (cm) 

126.8 f 32.43 b 410.4 d  7.81 f Arbil 40 

339.8 d 29.10 cd 1237.7 bc 25.88 c Bukan 40 

471.1 c 30.19 c 1634.9 b  34.63 a Baft 40 

249.2 e 28.71 d 914.9 c 9.30 e Arbil 20 

639.0 b 30.81 c 2184.8 ab 23.88 c Bukan 20 

893.7 a 34.27 a 2661.2 a 29.40 b Baft 20 

Means followed by similar letters in each column are not significantly different at the 5% level of 
probability according to Tukey Test. 
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Table 6: Means Comparisons of interactions between intra space and inter space on grain and oil yield  

Oil yield  

(kg/ha) 

Grain yield  

(kg/ha) 

Intra row (cm) Inter row (cm) 

431.2 c 1710.3 b  2 40 

293.0 cd 944.4 d 4 40 

213.5 d 628.5 e 6 40 

826.0 a 2963.5 a 2 20 

518.7 b 1577.1 bc 4 20 

437.1 c 1220.3 c 6 20 

Means followed by similar letters in each column are not significantly different at the 5% level of 
probability according to Tukey Test. 
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Table 7: Means Comparisons of interactions between intra row space and different varieties on some of 
the traits of black seeds 

Oil yield  

(kg/ha) 

Oil 
percentage  

(%) 

Grain 
yield  

(kg/ha) 

Number of 
stem 

Number of 
capsule 

Variety Intra row 
space 

294.6 e 25.90 f 1161.9 d 36.50 de 9.07 de Arbil 2 

681.3 bc 25.25 f 2690.7 b 88.37 c 25.07 c Bukan 2 

909.9 a 28.15 e 3158.2 a 106.75 b 30.40 b Baft 2 

171.7 ef  34.78 b 502.6 ef 31.62 e  8.37 e Arbil 4 

451.3 d 30.33 de 1476.5 cd 96.25 bc 25.40 c Bukan 4 

594.6 c 32.57 c 1803.1 c 110.50 b 29.52 bc Baft 4 

97.7 f 31.03 d 323.6 f 32.00 e  8.22 e Arbil 6 

335.6 de 34.30 bc 966.7 e 83.12 c 24.17 cd Bukan 6 

542.6 cd 35.97 a 1483.0 cd 134.50 a 36.12 a Baft 6 

Means followed by similar letters in each column are not significantly different at the 5% level of 
probability according to Tukey Test. 
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Table 8: Means Comparisons of interactions between inter row space and intra row space and different 
varieties on oil percentage  

Oil percentage  

(%) 

Variety Intra row (cm) Inter row (cm) 

27.27 d Arbil 2 40 

24.87 de Bukan 2 40 

24.92 de Baft 2 40 

36.55 ab Arbil 4 40 

29.25 cd Bukan 4 40 

31.17 c Baft 4 40 

33.47 bc Arbil 6 40 

33.20 bc Bukan 6 40 

34.47 b Baft 6 40 

24.52 e Arbil 2 20 

25.62 d Bukan 2 20  

31.37 c Baft 2 20 

33.02 bc Arbil 4 20 

31.42 c Bukan 4 20 

33.97 bc Baft 4 20 

28.60 cd Arbil 6 20 

35.40 b Bukan 6 20 

37.47 a Baft 6 20 

Means followed by similar letters in each column are not significantly different at the 5% level of 
probability according to Tukey Test. 
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Table 9: Matrix of simple correlation coefficient among different traits 

Oil 
percentage 

Oil 
yield 

Grain 
yield 

Number of stem Number of 
capsule 

Plant height  

     1 Plant height 

    1 0.97** Number of capsule 

   1 0.47* 0.49* Number of stem 

  1 0.98** 0.51* 0.54* Grain yield 

 1 0.96** 0.95** 0.56* 0.61** Oil yield 

1 -0.10ns -0.32ns -0.33ns 0.08ns 0.14ns Oil Percentage 

** , * and Ns significant at the 1%, 5% probability levels and non significant respectively. 
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