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Abstract: 

       The present study was conducted at the field of College of Agriculture Sciences in autumn 2014- 

2015. A factorial experiment was conducted using completely randomized block design (CRBD) 

with three replications. The study included two different Black seed species (Nigella sativa and 

Nigella arvensis) combined with three Nitrogen fertilizer applications (0kg/h, 30kg/h and 60kg/h). 

Means of studied characters were compared by using least significant differences LSD (P≤0.05) to 

studding the response of two Black seed species to the difference dose of nitrogen fertilizer 

application on most important vegetative characters, root depth, plant height, number of leaves, stem 

dry weight, leaves dry weight and total dry weight and yield characters, number of capsule plant
-1

, 

number of seeds capsules
-1

, 1000 seed weight, total seed weight, biological weight and harvest index. 

The results indicate that the Nigella sativa species showed significant values in most of the 

vegetative, yield and oil content. The application of nitrogen fertilizer in different levels showed 

significant values in most of vegetative, yield and oil content. The level 30kg/h nitrogen showed the 

superiorities as compared to all other levels. The interaction of Nigella sativa species with 30 kg/h 

predominated in most of vegetative, yield and oil content. 

Keywords: Medicinal plant, Black seed species, Fertilizer, vegetative, yield and oil content. 
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 الخالصة:

. صًًج انخدزبت انؼايهُت وفك 2015 -2014فٍ كهُت انؼهىو انشراػُت،خايؼت انسهًُاَُت، خالل يىسى خزَفٍ   َفذث هذة انخدزبت

 Nigella)انسىداء  ( بثالثت يكزراث. حضًُج انذراست َىػٍُ يخخهفٍُ يٍ انبذورانحبتCRBDحصًُى انمطاػاث انؼشىائُت انكايهت )

sativa and Nigella arvensis( يغ حطبُك ثالثت يسخىَاث نهخسًُذ )كغى/ هكخار(. وحًج  60كغى/ هكخار و  30كغى/ هكخار،  0

( نذراست اسخدابت َىػٍُ يٍ انبذورانحبت انسىداء 5ححج يسخىي )%  (LSDيمارَت انًخىسطاث باسخخذاو  الم فزوق يؼُىٌ )

األسًذة انُُخزوخُُُت ػهً أهى انصفاث انًُى انخضزٌ: ػًك اندذور، ارحفاع انُباث، ػذد األوراق، انىسٌ ندزػاث انخخهفت يٍ 

انداف نهساق، انىسٌ انداف نالوراق وانىسٌ انداف انكهٍ وصفاث يكىَاث انحاصم انبذور: ػذد كبسىنت انُباث 
-1

، ػذد كبسىالث 

انبذور 
-1

أظهزث  Nigella sativaنىسٌ انبُىنىخٍ ويؤشز انحصاد. حشُز انُخائح إنً أٌ ، وسٌ انف بذرة، انىسٌ انكهٍ نهبذور، ا

حأثُز يؼُىٌ ػهً كم يٍ انصفاث انًُى انخضزٌ وصفاث يكىَاث انحاصم و انبذور. وأظهز حطبُك األسًذة انُُخزوخُُُت 

نبذور، فٍ حٍُ اٌ انخسًُذ بًسخىَاث يخخهفت لُى يؼُىَت  ػهً كم يٍ انصفاث انًُى انخضزٌ وصفاث يكىَاث انحاصم و ا

 30يغ  انخسًُذ انُُخزوخٍُُ   Nigella sativaكغى / هكخار حفىلج ػهً خًُغ انًسخىَاث األخزي. انخفاػم بٍُ  30انُُخزوخٍُ 

 كغى / هكخار كاَج سائذة فٍ يؼظى يٍ انصفاث انًُى انخضزٌ وصفاث يكىَاث انحاصم و انبذور.
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Introduction: 

The genus Nigella belongs to the 

family Ranunculaceae, many of the plants of 

this family have remarkable aromatic 

properties and medicinal value, and black seed 

(Nigella sp.), is an indispensable constituent of 

medicinal and food formulations for centuries 

(1). A little bottle with oil of black cumin 

seeds was found in the tomb of pharaoh 

Tutankhamun, which considered being used it 

in the next life (2). And also is an important of 

the Greek-Arab/Eastern system of medicines 

pharmacopoeia with interesting ethno 

botanical and ethno pharmacological data (3), 

but depending on the importance of this herb 

by our Prophet Muhammad, confirmed in his 

saying that “black cumin is a healing for all 

diseases except death”, this herb may be even 

more important to the Muslims than to the 

Christians and Jews (1). It is the medicinal 

plant used in the treatment of many diseases, 

including rheumatism, diabetes and 

inflammatory diseases as well as improved 

liver function and kidney in cases of aging, 

and increases the activity of immune cells (4, 

5, and 6). Recently, industry facilities based 

on the evaluation of medicinal and aromatic 

plants in which included the black cumin. 

Industrialists emphasize that the demand to 

fixed oil of black cumin is much and so, the 

necessity of increasing local production for the 

supply of raw material (7). 

Black seed is an annual herbaceous 

plant, it is widely cultivated throughout south 

Europe, Syria, Egypt, Saudi Arabia, Iran, 

Pakistan, India and Turkey (8 and 9), but it is 

not yet widely cultivated in our region, thus 

keeping the cultivation of this medicinal 

important crop, we realized the relevance of 

investigating suitable methods, (10 and 11), 

and use of nitrogen to control crop growth and 

productivity has been also one of the 

contributing key factors for the incremental 

improvement not only in agricultural but also 

in medicinal crop production (12). Nitrogen is 

used in crop cultivation to enable full 

exploitation of the genetic potential of the 

crop. It is the nutrient that has the largest 

effect on plant physiology (13). And is 

probably the single most important limiting 

nutrient for crop growth (14, 15 and 16).   

 Therefore, the aim of this study was to 

finding out better utilization of nitrogen 

fertilization rate on growth, yield and oil 

contentcharacter of two Black seed species. 

 

Materials and Method: 

Field experiment was conducted at 

field of College of Agriculture Sciences in 

autumn 2014- 2015, it concluded 2 factors 

first: two species of Black seed (Nigella sativa 

and Nigella arvensis ) and second: fertilization 

(no fertilizer, 30 kg/h and 60 kg/h), the field 

experiment were laid out according to factorial 

completely randomized design (CRBD), with 

three replications. Each block contained 6 

uniform experimental plots of 2 m
2 

(1*2) m 

and 0.5 m apart from each other. The seed of 

both Black seed species were directly sown in 

the plots in autumn 2014. Soil of the 

experiment was prepared for cultivation by 

ploughing the field using mold broad plow and 

harrow. Weeds were controlled manually 

whenever necessary, and all other cultural 

practices were conducted uniformly as needed 

for all treatment. 

 

Experimental parameters: 

  Plant sampling was conducted from 

(March 28
th 

to July 30
th

) during the growing 

season (2014 - 2015) in winter and spring. 

Growth and yield parameters were 

investigated as follows: 

Vegetative growth characters: 

Three plants were selected randomly in each 

plot for measurement of vegetative 

parameters. 

- Root depth (cm): Measured by pluging 3 

plants randomly post-flowering. 
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- Plant height (cm): Calculated by measuring 

the height of 3 plants randomly taken from 

each plot from the soil surface up to the 

highest point of the plant post-flowering. 

- Dry matter plant
-1

: Three random plants from 

each plot sampled post flowering and dried in 

oven at 65
0 

for 72 hours was calculated and 

the dry weight plant
-1

. 

Seed yield Characters: 

- No. of seeds capsules
-1

. 

- No. of capsules plant
-1

. 

- 1000 seed weight (g). 

- Total seed weight (kg ha
-1

): 

 - Biological weight (kg ha
-1

): The total upper 

part of plants after harvesting were weighted 

and converted to kg ha
-1

. 

- Harvest Index: Harvest Index = total seed 

weight ÷ total biological weight   

Seed oil determination: 

2gm of the harvested seed of each treatment 

was powdered by electric blender. Digital 

soxhlet instrument used for oil distillation, 

with n-hexane solvent (BDH, UK), (17), the 

oil samples put in refrigerator until use, the oil 

content calculated as follows: 

Oil% = [(W2-W1) × 100] / S       

W1 = weight of empty flask (g). 

W2 = weight of flask and extracted oil (g) 

S = weight of sample. 

Oil samples kept in refrigerator until use for 

separation of fatty acids.  

Total oil yield (kg ha-1)  

Total oil yield (kg ha-1) = Oil% × total seed 

yield (kg ha-1), (18). 

 

3.3 Statistical Analysis: 

 Analysis of variance as a general test 

was done according to analysis of 2 factor 

analysis in CRBD, and the means were tested 

according to least significant difference 

(L.S.D) using significant level of 0.05 

confirmed by (19). 

 

 

Results and Discussion 

Effect of black seed species treatments on 

the vegetative growth character. 

The data presented in table (1) showed 

no significant effects of the treatments of 

black seed species on vegetative growth 

characters root depth (cm) and plant height 

(cm), while Nigella sativa showed significant 

response for each characters number of leaves 

plant
-1

, stem dry weight (g), leaves dry eight 

(g) and total dry weight (g) with the value of 

12.481, 0.362g, 0.294g and 0.656g, 

respectively.  
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Table 1. Means of vegetative growth character affected by black seed species treatments: 

Plant 

Species 

Root Depth 

cm 

Plant 

Height 

cm 

No. of 

Leaves/plant 

Stem Dry 

Weight 

g 

Leaves Dry 

Weight 

g 

Total Dry 

Weight 

g 

N. sativa 9.353 40.717 12.481 0.362 0.294 0.656 

N. 

arvensis 
8.934 36.373 11.741 0.251 0.210 0.461 

LSD(P≤0.05) n.s n.s 0.555 0.076 0.057 0.052 

 

Effect of nitrogen fertilization treatments 

on the vegetative growth character. 

Table (2) showed some significant and non 

significant effect of nitrogen fertilization on 

the vegetative growth characters. Although, 

there were no significant effect recorded due 

to of nitrogen fertilization on the most of 

vegetative growth characters with the 

exception of plant height (cm), number of 

leaves plant
-1

 and total dry weight (g), 

concerning the 30 Kg/h treatment nitrogen 

application gave maximum value with 

9.947cm, 13.907 and 0.647g and the lowest 

vale was 8.288cm, 11.038 and 0.455 due to 0 

Kg/h fertilizer treatment, respectively. 

However there was some significant effect on 

vegetative growth characters but most of 

character were increased due to application of 

nitrogen, these results were in agreement with 

[9 and12]. 

 

Table 2. Means of the vegetative growth character affected by nitrogen application. 

Nitrogen 

application 

Kg/h 

Root Depth 

cm 

Plant 

Height 

cm 

No. of 

Leave 

Stem Dry 

Weight  

g 

Leaves Dry 

Weight 

g 

Total Dry 

Weight 

g 

0 N 8.288 32.362 11.038 0.248 0.207 0.455 

30 N 9.947 43.228 13.907 0.352 0.295 0.647 

60 N 9.197 40.043 11.388 0.320 0.255 0.572 

LSD(P≤0.05) 0.877 n.s 0.680 n.s n.s 0.064 
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Effect of combination between black seed 

species and nitrogen application on the 

vegetative growth characters 

   Results in Table (3) showed the presence of 

non significant effects between the treatment 

combination of black seed species and 

nitrogen application on most of the vegetative 

growth character with the exception of total 

dry weight (g).  

Combination treatment between N. sativa 

species and 30 Kg/h showed significant effect 

on vegetative growth characters total dry 

weight with the value of 0.737g, while the 

lowest value were recorded due to 

combination treatment between N. arvensis 

and 0 Kg/h with the value of 0.297g.

 

Table 3. Means of the vegetative growth character affected by interaction between black seed 

species and nitrogen application. 

Plant 

Species 

Nitrogen 

application 

Kg/h 

Root 

Depth 

cm 

Plant 

Height 

cm 

No. of 

Leave 

Stem Dry 

Weight 

g 

Leaves 

Dry 

Weight 

g 

Total Dry 

Weight 

g 

N. sativa 

0 N 8.277 37.357 11.187 0.350 0.363 0.713 

30 N 10.303 44.970 14.590 0.380 0.357 0.737 

60 N 9.747 39.823 11.667 0.357 0.263 0.62 

N. 

arvensis 

0 N 8.300 27.367 10.890 0.147 0.150 0.297 

30 N 9.857 41.487 13.223 0.323 0.233 0.556 

60 N 8.647 40.267 11.110 0.283 0.247 0.53 

LSD(P≤0.05) n.s n.s n.s n.s n.s 0.083 

 

Effect of black seed species treatments on 

the some seed yield and its comonents 

character. 

The data presented in table (4) showed the 

average of the yield components and oil% and 

oil yield on black seed plants for different 

level of nitrogen, there were additively in 

response, being upper limits of characters to 

the application level of nitrogen in general as 

compared to the non application of nitrogen. 

While the maximum response were caused by 

the application of 30 kg/h compared to the 

application 60 kg/h, in most important 

characters such as:  number of capsules plant
-1

, 

No. of seeds capsules
-1

, 1000 seed weight, 

total seed weight Kg/ha, Biological weight 

Kg/ha, Oil %  and weight of oil Kg/ha with the 

value of 5.600, 77.678, 2.121, 463.909 Kg/ha, 

4068.371 Kg/ha, 22.412 and 104.086 Kg/ha, 

respectively. 
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4. Means of the some seed yield and oil content affected by black seed species. 

Plant 

Species 

Plant 

Height 

No. of 

capsules 

plant
-1 

No. of 

seeds 

capsules
-1 

1000 

seed 

weight 

Total 

seed 

weight 

Kg/ha 

Biological 

weight 

Kg/ha 

Harvest 

index 
Oil % 

Weight 

of oil 

Kg/ha 

N. sativa 51.770 5.600 77.678 2.121 463.909 4068.371 0.143 22.412 104.086 

N. 

arvensis 
49.747 4.642 63.071 1.754 414.236 3726.866 0.111 21.736 90.268 

LSD(P≤0.05) n.s 0.554 3.525 0.257 22.456 143.188 n.s 0.474 5.690 

 

Effect of nitrogen fertilization treatments 

on the some seed yield character. 

The data presented in table (5) showed the 

average of the yield components and oil!% 

and oil yield on black seed plants for different 

level of nitrogen, there were additively in 

response, being upper limits of characters to 

the application level of nitrogen in general as 

compared to the non application of nitrogen. 

While the maximum response were caused by 

the application of 30 kg/h compared to the 

application 60 kg/h, in most important 

characters such as plant height (cm), No. of 

capsules plant
-1

, No. of seeds capsules
-1

, 1000 

seed weight, Total seed weight Kg/h, 

Biological weight Kg/h, Oil % and Weight of 

oil Kg/h, with the value of 53.088 cm, 5.787, 

75.037, 2.145, 471.295 kg/ha, 4273.570 kg/h, 

22.847% and 107.693 kg/ha respectively, 

which were significant. But the lowest values 

were 48.298, 4.553, 64.242, 1.675 g, 411.425 

kg/h, 3626.708 kg/h, 21.202 and 87.402 kg/ha 

respectively, which recorded by 0 n 

application. The similar results were obtained 

by (20). 

 

Table 5. Means of the some seed yield and oil content affected by nitrogen application. 

Nitrogen 

application 

Kg/h 

Plant 

Height 

No. of 

capsules 

plant
-1 

No. of 

seeds 

capsules
-

1 

1000 

seed 

Weight 

g 

Total 

seed 

weight 

Kg/ha 

Biological 

weight 

Kg/ha 

Harvest 

index 
Oil % 

Weight 

of oil 

Kg/ha 

0 N 48.298 4.553 64.242 1.675 411.425 3626.708 0.156 21.202 87.402 

30 N 53.088 5.787 75.037 2.145 471.295 4273.570 0.111 22.847 107.693 

60 N 50.888 5.028 71.845 1.993 434.407 3792.577 0.114 22.173 96.437 

LSD(P≤0.05) 3.397 0.679 4.316 0.315 27.503 175.369 n.s 0.581 6.969 
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Effect of combination between black seed 

species and nitrogen application on the 

some seed yield characters 

Results in table (6) indicate no significant 

response of the interaction between black seed 

species and nitrogen application on all of the 

seed yield and oil content, with the exception 

of Biological weight Kg/ha which was 

responded significantly to combination 

treatment of N. sativa and 30 Kg/ha with the 

value of 4596.477 kg/ha, while the lowest 

value was obtained by combination treatment 

N. arvensis and 0 Kg/h with the value of 

3595.277 kg/ha. Theses results were relatively 

agreed with [15and 16]. 

 

Table 6. Means of the some seed yield and oil content affected by interaction between black 

seed species and nitrogen application. 

Plant 

Species 

Nitrogen 

applicatio

n 

Kg/h 

Plant 

Heigh

t 

No. of 

capsul

es 

plant
-1 

No. of 

seeds 

capsul

es
-1 

1000 

seed 

weigh

t 

Total 

seed 

weight 

Kg/ha 

Biologic

al weight 

Kg/ha 

Harv

est 

inde

x 

Oil% 

Weight 

of oil 

Kg/ha 

N. 

sativa 

0 N 50.023 2.887 72.667 1.733 463.516 3658.140 0.204 21.923 95.716 

30 N 53.510 2.953 81.667 2.333 494.000 4596.477 0.108 22.953 113.388 

60 N 51.777 2.107 48.700 2.296 461.210 3950.497 0.117 22.360 103.155 

N. 

arvensi

s 

0 N 46.573 1.440 55.817 1.617 363.333 3595.277 0.108 20.480 79.089 

30 N 52.667 2.330 68.407 1.957 448.591 3950.663 0.114 22.740 101.998 

60 N 50.000 1.553 64.990 1.689 407.783 3634.657 0.112 21.987 89.718 

LSD(P≤0.05) n.s n.s n.s n.s n.s 248.009 n.s n.s n.s 

 

Conclusions: 

Based on the obtained results we can 

concluded that N. sativa species and 30 kg/h 

nitrogen application surpassed in most of 

growth and yield character, and also most of 

the character of the study were significantly 

affected by the combination between N. sativa 

and 30 kg/h nitrogen application.  

References 

1- Al- Aani, A. H. J. 1998. Study the 

components of the local black cumin 

(Nigella sativa L) and the effect of 

extracts on some microbiology, Msc, 

thesis, Collage of Science-University of 

Mostanssria.( In Arabic) 

2- Claudia, T., Z. Szabadai, D. Hanganu, N. 

Olah and H. Popescu 2004. Research on   

(Nigella sativa L). (Ranunculaceae) 

Mucilage, 

3- Saeed, A., M. A. Rizviand and L. Ahmad 

1996. Cultivation of    medicinal herbs 

at Madinat Al Hikmah. Hamdard 

Medicus 39:23-26. 

4- Bashandy, S. A. E. 1996. Effect of (Nigella 

sativa L.) oil on liver and kindney 

function of adult and senile rats. 

Egyptian. J. of Pharmaceutical. Sci. 

37:313 – 327. 

5- Houghton, P. J., R. Zarka, B. de-las-Heras 

and J.R. Hoult 1995. Fixed oil of 



Euphrates Journal of Agriculture Science-9 (4): 18-52 , (2017)                                    Muhammad  et al.       

----------------------------------------------------------------------------------------------                       

25 
 

(Nigella sativa L.) and derived 

thymoquinone inhibita  eicosanoid 

generation in leukocytes and 

memberane Lipid peroxidation- planta-

med. 61(1):33-36 

6- Salomi, M. J. and K. R. Rajgopalar 1989. 

Anticancer activity of (Nigella sativa 

L). Ancient Sci.life, 8:262-266. 

7- Yilmaz, G. 2008. New approaches in 

growing of medicinal and aromatic 

plants. Graduate Course Notes 

(unpublished). Gaziosmanpasa 

University Agriculture Faculty, Field 

Crops, Tokat. (in Turkish) 

8- Riaz, M., M. Syed and F.M. Chaudhary 

1996. Chemistry of the medicinal plants 

of the genus Nigella. Hamdard 

Medicus, 39:40–5 

9- Babayan, V.K., D. koottungal and G. A. 

Halaby 1978. Proximate analysis, fatty 

acid and amino acid composition of 

(Nigella sativa L). seeds. J. Food Sci, 

43:1314-1315. 

10- Saad eddin, Sh. M. K. 2000. Effect of some 

factors in the growth characteristics of 

belladonna  (Atropa belladonna L), 

their yield and its alkaloids, Ph.D. 

thesis. College of Agriculture-Baghdad 

University. (In Arabic) 

11- Abu-Zaid and Sh. Nasr 1986. Plants and 

medical herbs. National center for 

Researches of Cairo- house the Seas, 

Beirut. (In Arabic) 

12- Shah, S. H. 2004. Morphophysiological 

response of black cumin (Nigella sativa 

L.) to nitrogen, gibberellic acid and 

kinetin application PhD. thesis, Aligarh 

Muslim university, Aligarh India. 

13- Wu. FeiBo, Wu. Liang Huan and Xu. 

FuHua 1998. Chlorophyll meter to 

predict nitrogen side dress requirements 

for short-season cotton (Gossypium 

hirsutum L.). Field Crop Res, 56:309-

314. 

14- Oren, R., D. S. Ellsworth, K. H. Johnsen, 

N. Phillips, B. E. Ewers, C. Marier, K. 

V. R. Schafer, H. Mc. carthy, G. 

Hendrey, S. G. Mc. Nulty  and G.G. 

Katul 2001. Soil fertility limits carbon 

sequestration by forest ecosystems in a 

Co2-enriched atmosphere. Nature, 

411:469-472. 

15- Wareing, P. F., and I. D. J. Philips 1981. 

The control of growth and 

differentiation in plants, New York: 

Pergamon Press.  

16- Pandey, D. M., G. L. Goswami, and B. 

Kumar 2001. Effect of plant growth 

regulators on photosynthesis in cotton 

(Gossypium hirsutum L.) under water 

logging. Indian J. plant physiol, 6:90-

94.   

17- Ferreira-Dias, Suzana, D. G. Valente and 

J. M. F. Abreu 2003. Comparison 

between ethanol and hexane for oil 

extraction from Quercus suber L. 

fruits. Grasasy Aceites, Vol. 54 (4): 

378-383. 

 

18- Al-Jubouri, I. I. 1997. Effect of sowing 

dates and harvesting on the quality of 

oil and its component for two types of 

sesame crop (Sesamum indicum). 

Ph.D thesis. College of agriculture. 

Baghdad University. 

19- Davies, P.J. (1995). Plant Hormones: 

Physiology, Biochemistry and 

Molecular Biology. (Dordrecht, the 

Netherlands: Kluwer Academic 

Publishers. 

20- Rasool, A. A. and Muhmad Rashid, A. G. 

2014. Effect of Nitrogen Fertilization 

and Gibberellic Acid Spray on Seed 

Yield and Oil Content of Black seed 

(Nigella sativa L.). J. of  Zankoy 

Sulaimani- Part A, Special Issue, 

Vol.16. 

 



Euphrates Journal of Agriculture Science-9 (4): 18-52 , (2017)                                    Muhammad  et al.       

----------------------------------------------------------------------------------------------                       

13 
 

 


