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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 mineral 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 medicinal plants, cultivated for seed production 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 indicated 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 essential 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 nitrogen; 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 . The results showed that the
highest values were obtained in seed
yield (575kg ha) from 60kg N /ha application. 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 results showed that 160 kg /ha N fertilizer 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 . Valadabdi et al (2011) studied the effect of
organic fertilization ; 0 , 10 , 20 and
30 ton / ha on black cumin. The results showed that 20 ton / ha increased 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 highest 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 Experimental 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 design 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 harvested 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 treatments were; Control(without fertilizer) , 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 determined in dried and crushed seeds
as described by Anonymous (1961).
Results and Discussion:
The obtained results cleared that
plant density showed a significant increase in seed yield during both seasons (Table,1). Seed yield (g/plant)
was increased by decreasing plant
density from the high to the low one.
The low plant density treatment resulted in considerable significant increase in seed yield reached 25% and
15 % followed with medium treatment compared with high one during
the first and second seasons,
Respectively. Some authors reported that low plant density treatment increase seed yield; Azizi et al
(2008) on Cuminum cyminum L.
found that low plant density gave the
highest seed yield per plant and Nakaei 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 significantly increased seed yield per
feddan compared with both of medium 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 increased seed yield per feddan.
Concerning fertilizer treatments,
results showed a significant increase
in plant seed yield with NPK fertilization 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 second seasons, respectively. Seed yield
per feddan showed the same trend as
per plant in all cases. Many investigators reported that mineral NPK increased 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 increase seed yield per feddan.

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

fertilizers

2010-2011 season
Plant Density
( Per plot)

Control

NPK

CM

2011-2012 season

Foliar

Mean

Control

NPK

CM

Foliar

Mean

٦

Low ( 20-plant)

8.27

19.91

10.55

9.24

11.99

4.93

6.59

5.98

5.98

5.72

Medium ( 40- plant)

7.68

8.31

10.77

12.13

9.72

5.03

5.58

5.89

4.23

5.18

High ( 80-plant)

9.30

10.66

7.60

10.85

9.62

4.00

6.13

4.98

4.79

4.98

8.42

12.96

9.64

10.74

4.65

6.17

5.62

5.00

Mean

Density-

L.S.D0.05

Fertilization

2.41

Interaction

4.40

7.14

Density-

0.17

2010-2011 season

Low ( 20-plant)
Medium ( 40- plant)
High ( 80-plant)

Mean
L.S.D0.05

Interaction

0.61

1.79

Seed yield (kg/fed)

fertilizers
plant
Density
( Per plot)

Fertilization

2011-2012 season

Control

NPK

CM

Foliar

Mean

Control

NPK

CM

Foliar

Mean

441

1062

532

493

632

263

349

319

319

934

819

886

1149

1294

1037

536

595

629

451

1781

1984

2274

1621

2315

1959

996

1308

1062

1021

1982

1081

1407

1101

1367

598

751

670

597

Density-

676

Fertilization

Interaction

319

723

The interaction among plant
density and different fertilizer treatments 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 results are in agreement with those reported 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 volatile oil (ml/plant) 54% and 60% increases compared with high plant

Density-

569

Fertilization

129

Interaction

487

density during both seasons. The results are in harmony with Mirshekari
(2010) On Cuminum cyminum L.,
Nourouzpour et al (2007) on black
cumin.
Mineral NPK treatment significantly
increased
volatile
oil
(ml/plant) and (L/fed.) in seeds during both seasons compared with untreated plants(Table ,2 and Fig ,2) .
However, the maximum increase resulted with mineral NPK 44 % &
35% compared with control during
the first and second seasons, respectively. Some authors found that mineral NPK increased volatile production; Tuncturk et al (2005) on Nigella
sativa, L. plant and Moosavi et al
(2012) on fennel.
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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 ; Nakhaei et al ( 2012) found that the high
plant density and mineral NPK fertilization gave best production of both
seeds and volatile oil (kg/fed).

Table (2): Volatile oil yield of Nigella sativa, L. plant as affected with different plant densities and fertilizer treatments during 2010-2011 and
2011 – 2012 seasons
Volatile oil (ml/plant)
Fertilization
2010-2011 season
Plant Density

Control

CM

Foliar

Mean

Control

NPK

CM

Foliar

Mean

0.98

0.83

0.85

0.88

0.98

0.99

0.95

0.95

0.98

0.50

0.85

0.68

0.33

0.88

0.50

0.50

0.55

0.38

0.46

0.35

0.40

0.39

0.30

0.45

0.40

0.38

0.38

0.46

0.82

0.61

0.69

0.50

0.77

0.63

0.61

( Per plot)
Low ( 20-plant)

0.60

Medium ( 40-plant)

0.40

High ( 80-plant)

Mean
L.S.D0.05

NPK

2011-2012 season

1.00

Density-

Fertilization

0.399

Interaction

0.362

N.S

Density-

0.424

2010-2011 season
( Per plot)

low(20-plan)
medium(40-plant)
High(80-plant)

Mean
L.S.D٠0.05

Interaction

N.S

N.S

Volatile oil (kg/fed.)

Fertilizers
Plant Density

Fertilization

Control NPK

2011-2012 season

C.M

foliar

Mean

control

NPK

C.M

foliar

Mean

3.19

5.33

5.22

4.43

4.54

4.69

5.23

5.28

5.07

5.07

4.27

10.45

5.33

9.07

7.28

3.52

9.38

5.33

5.33

5.89

8.12

9.81

7.47

8.53

8.48

6.39

9.59

8.53

8.12

8.16

5.19

8.53

6.00

7.34

4.89

8.07

6.38

6.17

Density-

4.59

Fertilization

2.69
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ﺘﺎﺜﻴﺭ ﺍﻟﺘﺴﻤﻴﺩ ﻭﺍﻟﻜﺜﺎﻓﻪ ﺍﻟﻨﺒﺎﺘﻴﻪ ﻋﻠﻰ ﺍﻨﺘﺎﺠﻴﻪ ﺍﻟﺒﺫﻭﺭ ﻭﺍﻟﺯﻴﺕ ﺍﻟﻁﻴﺎﺭ ﻟﺤﺒﺔ ﺍﻟﺒﺭﻜﻪ
ﺒﻭﺴﻰ ﻤﺤﻤﺩ ﺍﻟﻘﺎﻀﻰ  ،ﺠﻤﺎل ﻁﻪ ﻤﻭﺴﻰ  ،ﻤﺤﻤﺩ ﻤﺼﻁﻔﻰ ﺠﺎﺩ ﻭ ﻋﺼﻤﺕ ﻓﺎﺭﻭﻕ ﻋﻠﻰ،
ﻗﺴﻡ ﻨﺒﺎﺘﺎﺕ ﺍﻟﺯﻴﻨﻪ -ﻜﻠﻴﻪ ﺍﻟﺯﺭﺍﻋﻪ  -ﺠﺎﻤﻌﻪ ﺍﺴﻴﻭﻁ

ﺍﻟﻤﻠﺨﺹ:
ﺍﺠﺭﻴﺕ ﺍﻟﺘﺠﺭﺒﻪ ﺒﻤﺯﺭﻋﻪ ﺠﺎﻤﻌﻪ ﺃﺴﻴﻭﻁ ﺨﻼل ﺍﻟﻤﻭﺴﻤﻴﻥ ٢٠١٢-٢٠١١ ، ٢٠١١-٢٠١٠
ﻋﻠﻰ ﻨﺒﺎﺕ ﺤﺒﺔ ﺍﻟﺒﺭﻜﻪ ﻭﻜﺎﻥ ﺍﻟﻬﺩﻑ ﻫﻭ ﺍﻟﺤﺼﻭل ﻋﻠﻰ ﺃﻋﻠﻰ ﻤﺤﺼﻭل ﻤﻥ ﺍﻟﺒﺫﻭﺭ ﻭﺍﻟﺯﻴﺕ ﺍﻟﻁﻴﺎﺭ
ﺒﺩﺭﺍﺴﻪ ﺜﻼﺙ ﻤﻌﺎﻤﻼﺕ ﻤﺨﺘﻠﻔﻪ ﻤﻥ ﺍﻟﻜﺜﺎﻓﻪ ﺍﻟﻨﺒﺎﺘﻴﻪ  :ﻤﻨﺨﻔﻀﻪ )  ٢٠ﻨﺒﺎﺕ ( ،ﻤﺘﻭﺴﻁﻪ ) ٤٠ﻨﺒﺎﺕ(
 ،ﻋﺎﻟﻴﻪ )  ٨٠ﻨﺒﺎﺕ ( ﻭﺫﻟﻙ ﻟﻭﺤﺩﻩ ﺍﻟﻤﺴﺎﺤﻪ ﺒﺎﻟﺘﺠﺭﺒﻪ ) ١,٥ × ١ﻡ ( ٢ﻭﻜـﺫﻟﻙ ﺃﺭﺒـﻊ ﻤﻌـﺎﻤﻼﺕ
ﺴﻤﺎﺩﻴﻪ ﺘﺸﻤل  :ﻤﻌﺎﻤﻠﻪ ﻤﻘﺎﺭﻨﻪ )ﺒﺩﻭﻥ ﺘﺴﻤﻴﺩ( ،ﺍﻟﺴﻤﺎﺩ ﺍﻟﻤﻌﺩﻨﻰ )ﻥ ﻓﻭﺒﻭ ﺒﻤﻌﺩل  ٧٠ﻜﺠﻡ ∕ ﻓﺩﺍﻥ (
 ،ﺴﻤﺎﺩ ﺍﻟﻤﺎﺸﻴﻪ )  ٣٠ﻡ /٣ﻓﺩﺍﻥ (  ،ﺍﻟﺴﻤﺎﺩ ﺍﻟﻭﺭﻗﻰ ﺘﻭﺏ ﺴﺘﺎﺭ)ﻥ ﻓﻭ ﺒﻭ +ﻋﻨﺎﺼﺭ ﺼﻐﺭﻯ ﺒﻤﻌﺩل
 ٢ﺠﻡ ∕ ﻟﺘﺭ (.
ﻭﻗﺩ ﺍﻭﻀﺤﺕ ﻨﺘﺎﺌﺞ ﺍﻟﻤﻌﺎﻤﻼﺕ ﻤﺎ ﻴﻠﻰ :
 ﺃﻥ ﺍﻟﻜﺜﺎﻓﻪ ﺍﻟﻨﺒﺎﺘﻴﺔ ﺍﻟﻤﻨﺨﻔﻀﻪ ﺃﻋﻁﺕ ﺃﻋﻠﻰ ﺍﻨﺘﺎﺝ ﻟﻜل ﻤﻥ ﺍﻟﺒﺫﻭﺭ ﻭﺍﻟﺯﻴﺕ ﺍﻟﻁﻴﺎﺭ ﻜﻤﺘﻭﺴﻁ ﻟﻠﻨﺒﺎﺕﺍﻟﻭﺍﺤﺩ ﻴﻠﻴﻬﺎ ﺍﻟﻜﺜﺎﻓﻪ ﺍﻟﻨﺒﺎﺘﻴﻪ ﺍﻟﻤﺘﻭﺴﻁﻪ ﺜﻡ ﺍﻟﻌﺎﻟﻴﻪ ﻭﻜﺎﻨـﺕ ﺍﻟﻔـﺭﻭﻕ ﻤﻌﻨﻭﻴـﻪ ﻓـﻰ ﻤﻌﻅـﻡ
ﺍﻟﺤﺎﻻﺕ.

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

ﺍﻟﻁﻴﺎﺭ ﻜﻤﺘﻭﺴﻁ ﻟﻠﻨﺒﺎﺕ ﺍﻟﻭﺍﺤﺩ ﻭﻜﺎﻨﺕ ﺍﻟﻔﺭﻭﻕ ﻤﻌﻨﻭﻴﻪ ﺒﺎﻟﻤﻘﺎﺭﻨﻪ ﺒﺎﻟﻨﺒﺎﺘﺎﺕ ﺍﻟﺘﻰ ﻟﻡ ﻴـﻀﺎﻑ
ﺍﻟﻴﻬﺎ ﺍﺴﻤﺩﻩ  .ﺒﺎﻟﺭﻏﻡ ﺍﻥ ﺴﻤﺎﺩ ﺍﻟﻤﺎﺸﻴﻪ ﺍﻋﻁﻰ ﺒﻌﺽ ﺍﻟﺯﻴﺎﺩﻩ ﺍﻻ ﺍﻥ ﺍﻟﻔﺭﻭﻕ ﻟﻡ ﺘﻜﻥ ﻤﺅﻜﺩﻩ
ﺒﺎﻟﻨﺴﺒﻪ ﻟﻤﺤﺼﻭل ﺍﻟﻔﺩﺍﻥ ﺍﻅﻬﺭﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻥ ﻜل ﻤﻥ ﺍﻟﻜﺜﺎﻓﺔ ﺍﻟﻨﺒﺎﺘﻴﻪ ﺍﻟﻌﺎﻟﻴﻪ ﻭﺍﻟﺘﺴﻤﻴﺩ ﺍﻟﻤﺭﻜـﺏ ﻥﻓﻭ ﺒﻭ ﺍﻋﻁﻰ ﺍﻋﻠﻰ ﺍﻨﺘﺎﺝ ﻤﻥ ﻜل ﻤﻥ ﺍﻟﺒﺫﻭﺭ ﻭﺍﻟﺯﻴـﺕ ﺍﻟﻁﻴـﺎﺭ ﻭﻜﺎﻨـﺕ ﺍﻟﺯﻴـﺎﺩﻩ ﻤﺅﻜـﺩﻩ
ﺒﺎﻟﻤﻘﺎﺭﻨﻪ ﺒﺎﻟﻤﻌﺎﻤﻼﺕ ﺍﻻﺨﺭﻯ .
ﺃﻅﻬﺭ ﺍﻟﺘﺄﺜﻴﺭ ﺍﻟﻤﺘﺒﺎﺩل ﺒﻴﻥ ﻤﻌﺎﻤﻼﺕ ﺍﻟﻜﺜﺎﻓﻪ ﺍﻟﻨﺒﺎﺘﻴﻪ ﻭ ﻤﻌـﺎﻤﻼﺕ ﺍﻟﺘـﺴﻤﻴﺩ ﺍﻟﻤﺨﺘﻠﻔـﻪ ﺃﻥ ﺍﻋﻠـﻰﻤﺤﺼﻭل ﻟﻠﻔﺩﺍﻥ ﻟﻜل ﻤﻥ ﺍﻟﺒﺫﻭﺭ ﻭﺍﻟﺯﻴﺕ ﺍﻟﻁﻴﺎﺭ ﺒﺼﻔﻪ ﻋﺎﻤﻪ ﻨﺘﺞ ﻋـﻥ ﺍﺴـﺘﻌﻤﺎل ﺍﻟﻜﺜﺎﻓـﻪ
ﺍﻟﻨﺒﺎﺘﻴﻪ ﺍﻟﻌﺎﻟﻴﻪ ﻤﻊ ﺍﻟﺘﺴﻤﻴﺩ ﺒﺎﻟﺴﻤﺎﺩ ﺍﻟﻤﻌﺩﻨﻰ ﻥ ﻓﻭ ﺒﻭ.
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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

