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Abstract: 

A field experiment was carried out in the Experimental Farm of Assiut 

University during 2010-2011 and 2011- 2012 seasons. The study aimed to obtain 

the best yield of Nigella sativa L. seeds and volatile oil per experimental  unit(1× 

1.5 m ) by using three plant densities ; low ( 20-plant∕ plot) , medium(40-plant ∕ 

plot) and high ( 80-plant ∕ plot ) and four fertilizer treatments; control (without 

fertilization) , mineral fertilizer (NPK 70kg/fed.) , cattle manure (CM 30 m3∕ fed.) 

and foliar fertilization TOP STAR (NPK+TE 2g∕ l).  

The results showed that low plant density increased both of seed yield and 

volatile oil production per plant followed with medium and high plant density 

with significant differences in most cases. 

Using of mineral fertilizer (NPK) considerably increased both of seed yield 

and volatile oil per  

Plant compared with unfertilized plants (control). Although same increases 

resulted with cattle manure and foliar fertilizer the differences were not always 

significant. During the first and second seasons 

As yield per feddan, results showed that both of high plant density and min-

eral NPK fertilizer resulted in considerable higher production in both of seed and 

volatile oil yields compared with the other treatments.  

The interaction among plant densities and the different fertilizer treatments 

showed that the highest yield of both seeds and volatile oil per feddan, generally, 

resulted with the high plant density accompanied with mineral NPK fertilization. 



 

Introduction: 
Black cumin (Nigella sativa,L.) 

is one of the most important medici-
nal plants, cultivated for seed produc-
tion and oil yield in many countries. 
Concerning the effect of plant density 
treatments, Sedigheh et al (2009) 
tested the effect of plant density; 
50,100,150 and 200 plant /m2 on 
Ocimum basilicum L. . Results indi-
cated that 200 plant / m2 gave the 
highest seed yields. Tuncturk et al 
(2005) pointed out the response of 
black cumin to different seed rates;  5 
, 10 , 15 and 20 kg / ha . Data showed 
that the highest seed yield and essen-
tial oil yield were obtained from the 
15kg/ha. Akhani et al (2012) studied 
the effect of plant density in three 
levels (12.5 , 16.6 and 25 plants/m2) 

on Coriandrum sativum .Results 
showed that the highest  seed yield 
was obtained with 25 plants/ m2 . 

Some investigators studied the 
effect of different fertilizer treatments 
on seed and oil production of some 
umbliferous plants. Ayub et al ( 
2011) applied different levels of ni-
trogen; 0, 30, 45, 60, 75, 90,105 and 
120 kg /ha on fennel . The treatment 
of 90 kg /ha produced higher seed 
yield compared with all treatments. 
Tuncturk et al (2012) evaluated the 
effect of varying nitrogen doses of 
ammonium sulphate (21 % N) ; 0 ,20 
,40 ,60 and 80 kg /ha  on  the yield 
and some yield components of black 
cumin . TThe results showed that the 
highest values were obtained in seed 
yield (575kg ha) from 60kg N /ha ap-
plication. Tuncturk et al (2011) on 
black seed concluded that the highest 
seed yield were obtained from 40 kg 
P /ha fertilizer application. Shah 
(2007) used the N fertilization of 
black cumin. The results showed that 
80 kg N /ha enhanced seed yield /ha. 

Ehsanipoura et al (2012) tested the 
effect of nitrogen rates; 0,40,80,120 
and 160 kg N /ha  on fennel, The re-
sults showed that 160 kg /ha  N fertil-
izer increased seed yield  and seed 
essential oil yield. Menari et al 
(2007) found that 90 kg N+ 40 kg 
P2O5+20 Kg K2O +20 kg S+5 kg Zn/ 
ha gave highest seed yield of fennel. 
Mollafilabi et al (2010)) found that 
the highest seed and essential oil 
yield of black  cumin were  obtained 
at treatment of 50 kg N /ha . Valad-
abdi et al (2011) studied the effect of 
organic fertilization ; 0 , 10 , 20 and 
30 ton / ha  on black cumin. The re-
sults showed that 20 ton / ha in-
creased essential oil yield compared 
with 10 and 30 ton\ha. On Pimpinella 
anisum. Darzi (2012) applied three 
levels of organic fertilizers; 0,5,10 
ton /ha. Results showed that the high-
est seed yield, and essential oil yield 
were obtained after applying 10 
ton/ha .  
Material and Methods: 

Field experiments were carried 
out during 2010-2011 and 2011-2012 
at the Floriculture Nursery Experi-
mental Farm, Assiut University. The 
aim of study was to clear the effect of 
mineral NPK, cattle manure and 
foliar fertilization under three plant 
densities on seed yield and volatile 
oil production of Nigella sativa, L. 
seeds. 

Complete randomized block de-
sign in a split plot arrangement with 4 
replicates was used. Plant densities 
were randomly distributed in main 
plots and the fertilizer treatments in 
the sub plots. The experimental units 
each was 1× 1.5 meter. Seed were 
sown on 5th November during the two 
growing seasons. Soil texture was 
clay loam (pH7.6). Plants were har-
vested in the mature stage at April 
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22nd and 15th for the first and second 
seasons, respectively. Plant density 
treatments were ; low (20plant ∕ plot) 
, medium (40 plant ∕ plot) and high 
(80 plant ∕ plot) Fertilization treat-
ments were; Control(without fertil-
izer) , NPK  70 kg∕ fed (30kg 
NH4NO3 + 30kg P2O5 + 10kgK2O/), 
cattle manure (CM 30m3∕ fed) , and 
Foliar fertilization; (TOP STAR NPK 
20-20-20) 2g∕ l . 

Data were recorded at the time 
of fruit ripening. Volatile oil was de-
termined in dried and crushed seeds 
as described by Anonymous (1961). 
Results and Discussion: 

The obtained results cleared that 
plant density showed a significant in-
crease in seed yield during both sea-
sons (Table,1). Seed yield (g/plant) 
was increased by decreasing plant 
density from the high to the low one. 
The low plant density treatment re-
sulted in considerable significant in-
crease in seed yield reached  25% and 
15 % followed with medium treat-
ment compared with high one during  
the first and second seasons,  

Respectively. Some authors re-
ported that low plant density treat-
ment increase seed yield; Azizi et al 
(2008) on Cuminum cyminum L. 
found that low plant density gave the 
highest seed yield per plant and Na-
kaei et al ( 2012) on Foeniculum vul-

gare L attributed increasing seed 
yield to the increase of  plant density 
from 10 to 20 plant per m2   

As yield per feddan, results 
showed that high plant density sig-
nificantly increased seed yield per 
feddan compared with both of me-
dium and low one during the two 
growing seasons. Some investigators 
such as Sedigheh et al (2009) on 
Ocimum basilicum L. and Zareie et al 
(2012) On Coriandrum sativum L., 
found that high plant density in-
creased seed yield per feddan. 

Concerning fertilizer treatments, 
results showed a significant increase 
in plant seed yield with NPK fertili-
zation treatments compared to control 
during two seasons (Table,1 and 
Fig,1). The mineral NPK treatment 
increased plant seed yield by 54% & 
33% over control in the first and sec-
ond seasons, respectively.  Seed yield 
per feddan showed the same trend as 
per plant in all cases. Many investiga-
tors reported that mineral NPK in-
creased seed yield such as Azizi et al 
(2008) on cumin and Mollafilabi et al 
(2010) on black cumin. They found 
that increase seed yield per plant 
While, Azizi (2002) on anise, Ayub 
et al (2011) on Foeniculum vulgare 
Mill and Nowak (2011) on coriander. 
They found that mineral NPK in-
crease seed yield per feddan. 

 



 

Table (1): Seed yield of Nigella stiva , L. as affected with different plant den-
sities and fertilizer treatments during 2010-2011 and 2011 -  2012 
seasons        

  

Seed yield  (kg/fed)  

2011-2012 season 2010-2011 season  

Mean 
 

Foliar  
 

 
CM 
 

NPK Control Mean  Foliar  CM NPK  
 

Control 
 

  
fertilizers 

   
  plant  

 Density 
( Per plot)  

 
934  
 

1781 
  

1982 

 
319 
 
451 
 

1021 

 
319 
 
629 
 

1062  

 
349 
 
595 
 

1308 

 
263 
 
536  
 
996 

 
632 
 

1037 
 

1959  

 
493 
 

1294 
 

2315 

 
532  
 

1149 
 

1621 

 
1062 
  
886  
  

2274 

 
441 
 
819 
 

1984 

  

Low (  20-plant) 
  

 

Medium ( 40- plant)  
 

High ( 80-plant)  
  

  597 
 
670 
 

 
751  
  

 
598  
  

  1367 1101 
 

1407  
  

 
1081 
 

 
Mean 

Density-               Fertilization            Interaction 
569                    129                    487  

Density-        Fertilization          Interaction 
676              319                    723  

 L.S.D0.05   
  
  

The interaction among plant 
density and different fertilizer treat-
ments showed a significant increase 
in seed yield per plant during both 
seasons. The pest production of seed 
yield was obtained with the low plant 
density and mineral NPK. These re-
sults are in agreement with those re-
ported by Azizi et al (2008) on 
cumin, Mollafilabi et al (2010) on 
black seed and Nourouzpour et al 
(2011) on black seed. 

Avarage of volatile oil 
(ml/plant) as affected by plant density 
and fertilizer treatments are presented 
in Table (2) and Fig (2). Results 
cleared that the low plant density 
treatment produced the highest vola-
tile oil (ml/plant) 54% and 60% in-
creases compared with high plant 

density during both seasons. The re-
sults are in harmony with Mirshekari 
(2010) On Cuminum cyminum L., 
Nourouzpour et al (2007) on black 
cumin.       

Mineral NPK treatment signifi-
cantly increased volatile oil 
(ml/plant) and (L/fed.) in seeds dur-
ing both seasons compared with  un-
treated plants(Table ,2 and Fig ,2) . 
However, the maximum increase re-
sulted with mineral NPK 44 % & 
35%   compared with control during 
the first and second seasons, respec-
tively. Some authors found that min-
eral NPK increased volatile produc-
tion; Tuncturk et al (2005) on Nigella 
sativa, L. plant and Moosavi et al 
(2012) on fennel.  

  

Seed yield (g/plant)  
  

2011-2012 season  2010-2011 season  
 

Mean  
 

Foliar  
 

CM 
 

NPK  
 

Control  
 

Mean 
 

Foliar 
 

CM  
 

NPK  
 

Control 

  
  

fertilizers 
  

  
Plant Density  
( Per plot)  

 

5.72  
 

5.18  
 

4.98 

 

5.98  
 

4.23  
 

4.79 

 

5.98  
 

5.89  
 

4.98 

٦  
6.59 
 

5.58  
 

6.13 

 

4.93 
 

5.03  
 

4.00 

 

11.99  
 

9.72  
 

9.62 

 

9.24  
 

12.13 
 

10.85 

 

10.55  
 

10.77  
 

7.60 

 

19.91  
  

8.31 
 

10.66 

 

8.27  
  

 
7.68  
 

9.30 

 

Low   (  20-plant) 
  

 

Medium ( 40- plant)  
 

High ( 80-plant)  
  

   
5.00  

 
5.62 

 
6.17  

 
4.65  

   
10.74 

 
9.64 

 
12.96 

 
8.42  

Mean 

Density-               Fertilization                    Interaction 
0.17                      0.61                      1.79 

 

Density-                Fertilization          Interaction 
2.41                     4.40                 7.14  

L.S.D0.05         
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The interaction among plant 
densities and the different fertilizer 
treatments showed that the highest 
yield of both seeds and volatile oil 
per feddan ,generally, resulted with 
the high plant density accompanied 

with mineral NPK fertilization ; Nak-
haei et al ( 2012) found that the high 
plant density and mineral NPK fer-
tilization gave best production of both 
seeds and volatile oil (kg/fed). 

 
Table (2): Volatile oil yield of Nigella sativa, L. plant as affected with differ-

ent plant densities and fertilizer treatments during 2010-2011 and 
2011 – 2012 seasons 

 

  

References: 
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of  biofertilizer and plant  den-
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and Crop Sciences, 4(16)1205-
1211         

Anonymous (1961): Egyptian Phar-
macopoeia General Organiza-
tion of Governmental Press Af-
fairs. 
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gen application on growth, yield 
and oil contents of Fennel (Foe-
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Volatile oil (ml/plant)  

2011-2012 season  2010-2011 season 

 
Mean  

 
Foliar 

 
CM 

 
NPK 

 
Control 

 
Mean 

 
Foliar 

 
CM  

 
NPK 

 
Control  

  
Fertilization         

  
  
  

Plant Density  
( Per plot)                 

0.95 
 

0.55  
 

0.38 

0.95 
 

0.50  
 

0.38 

0.99 
 

0.50 
 

0.40 

0.98 
 

0.88 
 

0.45 

0.88 
 

0.33 
 

0.30 

0.85 
 

0.68 
 

0.39  

0.83 
 

0.85 
 

0.40 

0.98  
 

0.50 
 

0.35 

1.00  
  

0.98 
 

0.46  

0.60 
 

0.40 
 

0.38  

Low   (  20-plant) 
  

 

Medium ( 40-plant) 
 

High ( 80-plant) 

  0.61 0.63  0.77  0.50   0.69 0.61 0.82 0.46 Mean 
Density-               Fertilization                    Interaction        

0.424                    N.S                       N.S  
Density-          Fertilization          Interaction 

0.399                 0.362                    N.S  
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Volatile oil (kg/fed.) 

2011-2012 season  2010-2011 season 

Mean foliar C.M NPK control Mean foliar C.M NPK Control 

 
Fertilizers 

 
  

Plant Density  
( Per plot) 

5.07 
 

5.89 
 
 

8.16 

5.07 
 

5.33 
 
 

8.12 

5.28 
 

5.33 
 
 

8.53  

5.23 
 

9.38 
 
 

9.59 

4.69 
 

3.52 
 
 

6.39 

4.54 
 

7.28 
 
 

8.48 

4.43  
 

9.07  
 
 

8.53 

5.22 
 

5.33 
 
 

7.47  

5.33  
 

10.45 
 
  

9.81 

 
3.19 
 

4.27 
  
 

8.12 
 

20-plan)(low 
 

40-plant)(medium 
 

High(80-plant) 

  6.17  6.38 8.07 4.89   7.34 6.00  8.53 5.19 Mean 
Density-               Fertilization                    Interaction 
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4.59               2.69                         6.14  
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  يار لحبة البركهوالزيت الط تاثير  التسميد والكثافه النباتيه على انتاجيه البذور

  ، عصمت فاروق على ومحمد مصطفى جاد،  جمال طه موسى  ، بوسى محمد القاضى

   جامعه اسيوط- كليه الزراعه - قسم نباتات الزينه

  

  :الملخص

 ٢٠١٢-٢٠١١ ، ٢٠١١-٢٠١٠ خلال الموسمين    أسيوطاجريت التجربه بمزرعه جامعه     

 لى محصول من البذور والزيت الطيار     على نبات حبة البركه وكان الهدف هو الحصول على أع         

)  نبات ٤٠(متوسطه  ، ) نبات   ٢٠(  منخفضه   :بدراسه ثلاث معاملات مختلفه من الكثافه النباتيه        

وكـذلك أربـع معـاملات       ) ٢ م ١,٥ × ١( وذلك لوحده المساحه بالتجربه   )  نبات   ٨٠( عاليه  ، 

)  فدان   ⧵ كجم   ٧٠ن فوبو بمعدل     (السماد المعدنى ، )بدون تسميد (معامله مقارنه   : سماديه تشمل   

عناصر صغرى بمعدل   + ن فو بو  (السماد الورقى  توب ستار    ، ) فدان  / ٣ م ٣٠( سماد الماشيه   ، 

  ). لتر ⧵ جم ٢

  :وقد اوضحت نتائج المعاملات ما يلى 

 المنخفضه أعطت أعلى انتاج لكل من البذور والزيت الطيار كمتوسط للنبات             أن الكثافه النباتية   -

الواحد يليها الكثافه النباتيه المتوسطه ثم العاليه وكانـت الفـروق  معنويـه فـى معظـم                 

أن استعمال السماد المعدنى ن فو بو أعطى أعلى انتاج لكل من البذور والزيت   .الحالات

 وكانت  الفروق معنويه بالمقارنه بالنباتات التى لم يـضاف           الطيار كمتوسط للنبات الواحد   

  بالرغم ان سماد الماشيه اعطى بعض الزياده الا ان الفروق لم تكن مؤكده. اليها اسمده 

بالنسبه لمحصول الفدان اظهرت النتائج ان كل من الكثافة النباتيه العاليه والتسميد  المركـب ن          -

والزيـت الطيـار وكانـت الزيـاده مؤكـده         البذورفو بو اعطى اعلى انتاج من كل من

  .بالمقارنه بالمعاملات الاخرى 

أظهر التأثير المتبادل بين معاملات الكثافه النباتيه و معـاملات التـسميد المختلفـه أن اعلـى               -

محصول للفدان لكل من البذور والزيت الطيار بصفه عامه نتج عـن اسـتعمال  الكثافـه             

  .لتسميد بالسماد المعدنى ن فو بوالنباتيه العاليه مع ا
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Fig(1): Seed yield (g/plant)& (kg/fed) of Nigella stiva, L affected with different plant densities 
and fertilizer treatments during 2010-2011 and 2011 -  2012 seasons            
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Fig(2): Volatile (ml/plant )&(l/fed) of Nigella sativa L  affected with different plant densities 

and fertilizer treatments during 2010-2011 and 2011-2012                   
                                                                   


