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Nigella sativa (Ranunculaceae) is an annual, poly-
morphic species which is cultivated from Egypt to
India. Plants of Nigella are erect to ascending with
a more or less branched stem and pinnatisect
leaves. Flowering is determinate, starting with the
flower terminating the main shoot and ending with
flowers on the lowermost branches. Each flower
has five white, petaloid sepals, nectariferous petals
with a bilabiate limb, a variable number of sta-
mens with extrorse anthers and a gynoecium
with up to five, partly united carpels. Flowers of
N. sativa are self-compatible and protandrous, pre-
venting within-flower selfing. Fertilized flowers
develop into capsules with numerous seeds.

Probably N. sativa originally belong to Western
Asia. It has been mentioned that N. sativa usage
has spread from Iran to Northern India, particu-
larly Punjab and Bengal. N. sativa is mentioned in
the Bible, but today it is well known not only in
West, but also in Central and South Asia; its main
application area is Turkey, Lebanon and Iran.
Iranian and Turkish breads, cakes and various
confections frequently show the characteristically
shaped black grains.

The seeds contain numerous esters of structur-
ally unusual unsaturated fatty acids with terpene
alcohols (7%); furthermore, traces of alkaloids are
found which belong to two different types: isoch-
inoline alkaloids are represented by nigellimin
d nigellimin-N-oxide, and pyrazol alkaloids
include nigellidin and nigellicin.

* In the essential oil (avr. 0.5%, max. 1.5%),
‘thymoquinone was identified as the main com-
‘ponent (up to 50%) besides p-cymene (40%),
-pinene (up to 15%), dithymoquinone and
ymohydroquinone (Ghosheh, Abdulghani, and
Crooks 1999). Furthermore, the essential oil con-
ins significant (10%) amounts of fatty acid ethyl
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esters. On storage, thymoquinone yields dithymo-
quinonene and higher oligocondensation products
(nigellone).

The seeds also contain a fatty oil rich in unsa-
turated fatty acids, mainly linoleic acid (50 - 60%),
oleic acid (20%), eicodadienoic acid (3%) and
dihomolinoleic acid (10%) which is characteristic
for the genus. Saturated fatty acids (palmitic,
stearic acid) amount to about 30% or less.

The major uses are upper respiratory conditions,
allergies, coughs, colds, bronchitis, fevers, flu,
asthma, bilious ailments, calluses, cancer, colic,
eruptions, headache, jaundice, myrmecia, orchitis,
puerperal fever, sclerosis, snakebite, stomachache,
swellings and tumors of the abdomen.

The oils of the seed increase milk flow which
explains its folk use as a galactagogue. In large
quantities, however, the seeds have also been used
to abortion.

Agronomical studies of N. sativa have been
carried out in North Africa and Middle Eastern
countries. However, apart from papers dealing with
the effect of water supply (Mozzafari et al. 2000)
and the effect of sowing dates (Filippo D’ Antuono,
Moretti, and Lovato 2002), the combined effects
of growing factors on yield have not been exam-
ined.

The present work generates special data on
sowing dates and plant density on grain yield and
morphological characteristics of N. sativa which
cultivated in dry and semi dry area of Iran.

Material and methods

Seeds of N. sativa were obtained from a herbal
market in Mashhad (Iran). The experimental treat-
ments comprised all combinations of four sowing
dates (29 March, 13 April, 29 April, and 14 May,
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2003) and four plant densities (50, 150, 250 and
350 plant/m2). A factorial experiment based on
randomized complete block design was carried
out at the Research Station, Agricultural Educa-
tion centre of Islamabad- Ghyein (eastern part of
Iran), with four replications. Different plant char-
acteristics such as grain yield, plant height, plant
biomass, 1000 seed weight, number of capsules
per plant, number of seeds per capsule, number of
stem branches, number of inflorescence per plant
were recorded.

Sowing was done by hand, at 60 cm row dis-
tance which seeds planted in two lines. Plot size
was 28/8 m? (3.6 X 8 m). 100 kg/ha Ammonium
Phosphate (N= 11% and P205+ 48%) was used at
one month before first sowing date and 100 kg/ha
Urea (N=46%) were used as top-dress fertilizer
before flowering stage. Weeds were controlled by
hand, when needed.

Harvesting was done when the color of plants
changed to yellow. The seeds were separated from
the straw by a wind blower. Morphological char-
acteristics and yield components were determined
on a sub sample of 10 plants per each plot. Grain
yield were determined in 16/8 m2 in each plot.
Collected data were analyzed by using Excel and
means were compared by Least Standard Devia-
tion Methods (LSD 5%).

Result and discussion

Results showed that sowing date had significant
effects on grain yield, biological yield, plant height,
1000 seed weight, harvest index, number of cap-
sules per plant, number of seeds per capsule. The
highest and the lowest grain yield, number of cap-
sules per plant, numbers of seeds per capsule and
biological yield were obtained at second (13 April)
and forth sowing dates (14 May), respectively
(Fig 1-4). Plant density did not have significant
effects on biological yield, plant height, 1000 seed
weight, harvest index, number of capsules per
plant, number of seeds per capsule.

Correlation coefficients explain the relation-
ship between grain yield and its component. There
were strong correlation between grain yield and
number of capsules per plant (r=0/52*** n=64),
number of stem branches (r=0.50%%%*), number
of inflorescence per plant (r=0.53***) and plant
height (r=0.77#**). There was negative correla-
tion between 1000 seed weight and number of
seeds per capsule (r=0.73 **¥),
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Fig. 2 Effect of different sowing dates on grain
yield of Nigella sativa.
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Fig. 3 Effect of different sowing dates on number of
seeds per capsule of Nigella sativa.
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Fig. 4 Effect of different sowing dates and plant
density (plant/m?) on grain yield of Nigella sativa.
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ity to diseases. Our results showed that the
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second sowing date and 350 plant/m? had the
highest grain yield (775.3 kg/ha) (Fig. 4). The
lowest grain yield was obtained at forth sowing
date and 50 plant/m? (Fig. 4).
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