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Abstract

The cumin black (var. Rajendra Shyama) was cultivated on field under treatments including three nutrient
sources i.e., inorganic fertilizer, farmyard manure and bio-fertilizer Azophos. Inorganic fertilizers were
applied in three levels viz., no fertilizer (Co), 75% of recommended dose (C1) and 100% of recommended
dose (C2); farm yard manure (FYM) and Azophos was applied in two levels viz., with (F1) and without (Fo)
FYM; with (B1) and without (Bo) bio-fertilizer. The results showed that Cz recorded maximum plant height
(52.37 cm), leaf chlorophyll (12.37 SPAD), seed per capsule (89.62) and yield per plant (2.06 g). F1 showed
positive influence resulting higher values for plant height (49.38 cm), yield per plant (1.95 g) and seed oil
content (32.07 mg/g). B1 showed higher leaf chlorophyll (12.56 SPAD), seed per capsule (88.72), yield per
plant (1.67g), and oil content (32.27 mg/g) over control treatments. The highest seed oil content was
recorded when F1 was used in combination with Cz, which was 15.22% higher over Cz alone.

Keywords: cumin black, bio-fertilizer, nutrient source, yield

Introduction

Cumin black (Nigella sativa L.) is an important seed spice having immense pharmacological
potentiality and often considered as miracle medicinal herb. The seeds are used to prepare a
highly prized nutritive oil which have been used since many centuries for curing various
ailments, widely mentioned in sacred texts and its presence is also reported in Tutenkhamen
tomb which gives it a spirituous importance (Padhye et al., 2008) [*4. Cumin black is also
reported to be used since long back in the Indian traditional system of medicine like Unani and
Ayurveda, even Muslims considers it as one of the greatest forms of healing medicine available
because of its mention in one of the Prophetic hadith that black seed is the remedy for all diseases
except death. It is also recommended to use on regular basis in Prophetic Medicine (Al-Bukhari,
1976) . Globally, the demand for black cumin seed oil is growing in a faster pace (Padhye et
al., 2008) [, Garby et al. 2015 stated that Agrarian oil cooperatives in Morocco, are
incorporating large-scale production of Nigella seed oil as potential income source. The oil
content of seeds is influenced by various factors like: variety or cultivar, cultural practices,
nutritional sources, place of cultivation, processing methods etc (Aytac et al., 2017, Tulukcu.,
2011 and Kara et al., 2014) [>18.131. Among the different factors, nutritional sources significantly
influenced the oil content of the seeds and excessive use of chemical fertilizers showed reduction
in seed oil content (Aytac et al., 2017) B, However, incorporation of more amount of organic
source of nutrients significantly improved the oil content of the seeds (Zahedifard et al., 2014)
[21], eastern Himalayan region of West Bengal which is basically terai zone is characterized light
soil coupled with high rainfall resulting poor nutrient holding capacity and low organic matter
content in soil. Farmers of this zone do not cultivate cumin black on commercial scale. But it
has immense potential. But no systematic research works have been carried out on the influence
of different nutrient sources on cumin black. Hence the present experiment was undertaken to
evaluate the influence of different nutrient sources and their interaction upon growth, yield and
quality attributes of cumin black.

Materials and Methods

The present experiment was conducted at the Instructional Farm of Uttar Banga Krishi
Viswavidyalaya, Pundbari, Cooch Behar West Bengal, India during rabi seasons of 2015 and
2016. Geographically the Farm is situated at 26° 19” 86” N latitude and 890 23’ 53”E longitude,
at an elevation of 43 meter above mean sea level. The area lies under the terai agro climatic zone
of West Bengal. The soil was sandy loam in nature, coarse in texture, poor in water holding
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capacity with low pH(5.84).the soil was low in organic carbon
(0.88 %), low in available nitrogen (153.12 kg/ha),phosphorus
(19.49 kg/ha) and potassium (125.05 kg/ha). The experiment
was laid out in Factorial RBD with three replications. Three
nutrient sources namely inorganic fertilizers (C), Farmyard
manure (F) and bio-fertilizer (B) were used in different
proportion. Inorganic fertilizers were applied in three levels
viz.,, no fertilizer (Co), 75% of the recommended dose of
fertilizers (C1) and 100% of the recommended dose of
fertilizers (C.), whereas farm yard manure (FYM) was applied
in two levels viz., no FYM (F0), 100% recommended dose of
FYM (F1).Two levels of bio-fertilizer viz. -with bio-fertilizer
(B1) and without bio-fertilizer (Bo) were applied. Cumin black
Seeds (variety Rajendra Shyama) were sown during third week
of November in plots of 3 m x 1.5 m. Inorganic fertilizers
(30:40:45 kg NPK/ha) along with FYM (15 t/ha) and Azophos
bio-fertilizer (25g/kg seed) were used and standard cultural
practices were adopted to raise the crop. In order to isolate the
oil of the seeds, the seeds were extracted by using a Soxhlet
apparatus (60°C, 500 ml flask) for 4 hours by solvent
distillation method using hexane as solvent in Socsplus- SCR
04R. Number of seeds per capsule were counted by opening the
capsule and manually counting the seeds. Two years data from
different treatments were statistically analyzed by employing
factorial RBD at 5% level of significance. OP STAT statistical
software was used for analysis of data.

Results and Discussion

The result of the present experiment showed that increase in
dose of chemical fertilizer significantly influenced most of the
growth, yield and quality attributes and 100 % recommended
dose of chemical fertilizer resulted in significant higher plant
height (52.37 cm), leaf chlorophyll content (12.37 SPAD), seed
per capsule (89.62), and yield per plant (2.06 g). Yimam et al.
2015 also reported that increasing the dose of the fertilizers
increased the growth and yield parameters in cumin black. The
highest oil content (32.41 mg/g) was found in 75% dose of
chemical fertilizer for both the years which was 3.15 % higher
than 100 % chemical fertilizer dose. The result is in conformity
with the findings of Sardoei et al. 2014 in cumin (Cuminum
cyminum) who reported that increased rate of fertilizer dose
decreased the seed oil yield. However the number of primary
branches (6.62), secondary branches (12.04), capsule per plant
(17.68) were found significant with the highest dose of
chemical fertilizer in the first year but found statistically non
significant in second year.

In case of organic manure, application of farmyard manure (15
t/ha) recorded the highest plant height (49.38 cm) and yield per
plant (1.95 g), oil content (32.07 mg/g) for both the years. The
treatment recorded 59.84% higher seed yield 12.49 % more oil
content over control.

In case of bio-fertilizer, seed inoculation with Azophos bio-
fertilizer gave higher leaf chlorophyll content (12.56 SPAD),

seed per capsule (88.72), yield per plot (200.97 g). Which was
6.62 % higher seed per capsule and 11.33 % more seed yield
per plant over the control. Farvani et al. 2012 also found that
application of bio-fertilizers significantly improved growth,
quality and yield attributes of cumin black. Bio-fertilizer
treatments also recorded higher oil content (32.27 mg/g) and
1000 seed weight (3.13 g) for both the year over the control.
Abadi et al. (1) also recorded maximum oil content in black
cumin treated with Mycorrhiza over the controlled treatment.
Ghilavizadeh et al. 2013, Darzi et al. 2013 and Tajpoor et al.
2013 also reported higher oil yield of different seed spices in
presence of bio-fertilizer as compared to sole application.

The data observed for interaction effect showed that the
interaction effect of inorganic fertilizer and organic manure
(CoF1) recorded the highest leaf chlorophyll content (13.6
SPAD), seed per capsule (93.65), yield per plant (2.56 g) and
oil content (33.70 mg/g) for both the years. Seed yield per plant
was 65.16% higher over the sole 100% chemical fertilizer.
Similarly seed oil content was 17.75% and 31.85% higher over
the sole 100% chemical fertilizer and control respectively.
Iman and Pariari, 2007 also found similar results for coriander
seed yield when vermicompost along with urea was applied.
Interaction of chemical fertilizer and bio-fertilizer was found
significant for yield per plant (2.00g) when 100% dose of
fertilizer applied with Azophos bio-fertiizer where as oil
content was found maximum for 75% of fertilizer dose with
Azophos for both the years. The oil content was increased by
15.22% over the sole application of full dose of chemical
fertilizer. Abdel-Azieza et al. 2013 observed that productivity
and quality of cumin black was improved when Azotobacter
bio-fertilizer was applied along with half dose of nitrogen
fertilizers. Shirmohammadi et al. 2014 also observed that plant
height, number of capsules, number of seeds per capsules and
seed yield of black cumin was significantly influenced by
combined application of biological phosphate (bacterial strain
Pseudomonas putida) and chemical phosphorous.

Interaction effect of organic manure and Azophos showed
significant influence and recorded highest plant height (51.81
cm) and yield per plant (2.06 g) when farmyard manure and
Azophos inoculated seeds were used. It was also observed that
oil content (33.46 mg/g) was significantly increased when
farmyard manure and Azophos were applied together which
was 9.06% higher over the sole application of organic manure.
Azzaz et al. 2009 found that interaction of organic manure and
bio-fertilizer was effective in fennel plants growth and
vegetative characters. Ghanepasand et al. 2014 reported that
combined use of nitrogen fixing bacteria and manure is more
effective in cumin black. Ali and Hassan 2014 observed similar
results and stated that volatile and fixed oil content of cumin
black increased when cattle manure and bio fertilizers (NFB +
PSB) were used as compared to control. Valadabadi and
Farhani 2011 also supported that oil content was increased
when animal manure and Azotobacter was applied together.
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Table 1. Effect of inorganic fertilizers, organic manure and bio-fertilizers on growth attributes of cumin black.

Plant height (cm) No. of primary branches | No. of secondary branches | Leaf Chlorophyll content (SPAD)
Treatment | 2015 [ 2016 | Pooled | 2015 | 2016 | Pooled | 2015 | 2016 | Pooled 2015 2016 Pooled
Inorganic fertilizers
Co 54.63 | 37.82 | 46.23 6.88 4.98 5.93 11.35 8.92 10.14 10.99 10.97 10.98
Ci 58.68 | 42.92 | 50.80 7.80 5.37 6.59 13.98 9.47 11.73 12.47 11.83 12.15
Cz 60.31 | 4442 | 52.37 7.82 5.42 6.62 14.07 10.00 12.04 12.67 12.06 12.37
S.Em+ 0.74 | 0.80 0.45 0.22 0.18 0.18 0.40 0.32 0.33 0.40 0.27 0.18
C. D. (0.5 217 | 235 1.39 0.64 NS 0.544 1.16 NS 1.02 1.18 0.79 0.55
Organic manure (Farmyard manure)
Fo 55.18 | 40.44 | 47.81 7.23 5.18 6.21 12.57 9.17 10.87 11.98 11.53 11.76
F1 55.77 | 42.99 | 49.38 7.77 5.24 6.51 13.70 9.76 11.73 12.12 11.71 11.92
S.Em.x 0.60 | 0.65 0.37 0.18 0.14 0.14 0.32 0.26 0.27 0.33 1.27 0.14
C.D. (.05 1.77 1.92 1.14 0.52 NS NS 0.95 NS 0.83 NS NS NS
Bio fertilizer (Azophos)
Bo 56.42 | 40.32 | 48.37 7.04 5.16 6.10 12.18 9.16 10.67 11.20 11.01 11.11
B1 59.32 | 43.11 | 51.22 7.96 5.36 6.66 14.09 9.77 11.93 12.88 12.23 12.56
S. Emz 0.60 | 0.65 0.37 0.18 0.14 0.14 0.32 0.26 0.27 0.33 0.22 0.14
C. D. (0.05 1.77 NS 1.14 0.52 NS 0.44 0.95 NS 0.83 0.97 0.64 0.45
Interaction
Inorganic fertilizer with organic manure
CoFo 53.90 | 36.73 | 45.32 6.50 5.13 5.82 10.73 8.70 9.72 10.16 10.28 10.22
CoF1 55.37 | 38.90 | 47.14 7.27 4.83 6.05 11.97 9.13 10.55 10.81 10.66 10.74
CiFo 56.76 | 40.57 | 48.67 7.60 5.31 6.46 13.57 9.75 11.66 10.59 11.24 10.92
CiF1 60.60 | 45.27 | 52.94 8.00 5.43 6.72 14.40 9.95 12.18 13.35 12.43 12.89
CaFo 57.27 | 44.03 | 50.65 7.20 5.28 6.24 12.57 9.60 11.09 11.18 11.08 11.13
CaF1 63.35 | 44.80 | 54.08 8.43 5.57 7.00 15.57 10.40 12.99 14.16 13.04 13.6
S. Emz 1.05 1.34 0.63 0.31 0.25 0.25 0.56 0.45 0.46 0.57 0.38 0.25
C. D. (0.05 NS NS NS NS NS NS 1.64 NS NS 1.67 1.12 0.77
Inorganic fertilizers with bio-fertilizer
CoBo 53.70 | 37.40 | 45.55 6.60 4.90 5.75 10.70 8.53 9.62 10.44 10.26 10.35
CoB1 55.57 | 38.23 | 46.90 7.17 5.07 6.12 12.00 9.30 10.65 11.53 11.68 11.61
CiBo 57.27 | 40.97 | 49.12 7.33 5.28 6.31 13.10 9.22 11.16 11.46 11.39 11.43
CiB: 60.10 | 44.87 | 52.49 8.27 5.47 6.87 14.87 9.73 12.30 13.49 12.28 12.89
C2Bo 58.30 | 42.60 | 50.45 7.20 5.30 6.25 12.73 9.73 11.23 11.72 11.39 11.56
C2B1 62.32 | 46.23 | 54.28 8.43 5.55 6.99 15.40 10.27 12.84 13.63 12.73 13.18
S. Em+ 1.05 1.13 0.63 0.31 0.25 0.25 0.56 0.45 0.46 0.57 0.38 0.25
C. D. (05 NS NS NS NS NS NS NS NS NS NS NS NS
Organic manure with bio-fertilizer
FoBo 53.44 | 38.13 | 45.79 6.78 5.16 5.97 11.51 8.87 10.19 10.24 11.31 10.78
FoB1 58.51 | 42.26 | 50.39 7.69 541 6.55 13.62 9.47 11.55 10.42 11.75 11.09
F1Bo 59.40 | 42.51 50.96 7.31 5.17 6.24 12.84 9.46 11.15 10.87 11.72 11.30
FiB1 60.14 | 4347 | 51.81 8.22 5.31 6.77 14.56 10.07 12.32 13.35 12.70 13.03
S. Emz 0.85 | 0.93 0.52 0.25 0.21 0.20 0.46 0.37 0.38 0.46 0.31 0.20
C. D. (0.5 250 | 272 1.61 NS NS NS NS NS NS NS 0.91 0.63

NS: non significant

Table 2: Effect of inorganic fertilizers, organic manure and bio-fertilizers on yield attributes of cumin black.

Treatment No. of capsule per plant No. of seeds per capsule Yield per plant (g) Qil content (mg/qg)
2015 | 2016 | Pooled | 2015 [ 2016 | Pooled | 2015 | 2016 | Pooled | 2015 [ 2016 | Pooled
Inorganic fertilizers

Co 14.24 | 12.55 13.40 83.13 | 83.63 83.38 0.95 0.86 0.90 27.84 | 27.29 27.56

Ci 17.03 16.32 16.68 84.62 | 85.15 84.89 1.83 1.72 1.77 32.38 | 31.90 32.14

Cz 18.15 17.20 17.68 89.74 | 89.50 89.62 2.10 2.01 2.06 30.99 | 31.33 31.16
S.Em= 0.47 1.55 0.26 0.98 1.23 0.89 0.28 0.23 0.29 0.43 0.39 0.38
C. D. (005 1.39 NS 0.81 2.88 3.61 2.77 0.81 0.64 0.83 1.26 1.15 1.14

Organic manure (Farmyard manure)

Fo 15.57 14.77 15.17 82.55 | 84.26 83.41 1.25 1.19 1.22 28.6 28.41 28.51

F1 17.38 15.94 16.66 85.12 | 87.93 86.53 2.00 1.90 1.95 3221 | 31.93 32.07
S.Em.t 0.39 1.27 0.21 0.80 1.00 0.73 0.19 0.21 0.23 0.49 0.32 0.31
C.D. (05 1.14 NS 0.66 NS 2.94 2.26 0.54 0.61 0.66 1.46 0.94 0.92

Bio fertilizer (Azophos)

Bo 14.61 13.83 14.22 82.41 | 84.01 83.21 1.55 1.45 1.50 28.52 | 20.00 24.26

B: 18.34 | 16.88 17.61 89.26 | 88.18 88.72 1.70 1.65 1.67 32.28 | 32.25 32.27
S.Emz 0.39 1.27 0.21 0.80 1.00 0.73 0.28 0.32 0.34 0.72 0.46 0.56
C.D. (05 1.14 NS 0.66 2.35 2.94 2.26 0.80 0.64 0.97 2.11 1.34 1.39

Interaction
Inorganic fertilizer with organic manure
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Co Fo 13.97 13.07 13.52 81.20 80.83 81.02 0.67 0.69 0.68 25.92 25.19 25.56
CoF1 14.52 12.03 13.28 81.37 82.43 81.90 1.22 1.14 1.18 29.76 29.38 29.57
CiFo 15.11 14.17 14.64 80.07 83.40 81.74 1.50 1.37 1.44 31.49 31.19 31.34
CiF1 15.94 15.47 15.71 84.17 85.90 85.04 2.15 2.07 2.11 33.26 32.60 32.93
CaFo 14.62 14.07 14.35 82.67 83.53 83.10 1.59 1.52 1.55 28.38 28.86 28.62
CaF1 21.68 20.33 21.01 91.82 95.47 93.65 2.62 2.50 2.56 33.60 33.80 33.70

S. Emz* 0.67 2.19 0.37 1.39 1.74 1.26 0.19 0.17 0.23 0.42 0.47 0.45
C. D. (0.05) 1.97 NS 1.15 4.07 5.10 3.73 0.54 0.49 0.66 1.23 1.38 1.25

Inorganic fertilizers with bio-fertilizer
CoBo 13.55 12.27 12.91 79.97 82.43 81.20 0.89 0.83 0.86 25.38 24.78 25.08
CoB1 14.94 12.53 13.74 86.30 84.83 85.57 1.00 1.00 1.00 30.3 29.8 30.05
CiBo 15.87 13.10 14.49 80.33 82.03 81.18 1.73 1.52 1.63 30.93 30.57 30.75
CiB:1 20.18 17.53 18.86 88.90 88.27 88.59 1.92 1.92 1.92 33.82 33.23 33.53
C2Bo 16.40 15.83 16.12 86.92 87.57 87.25 2.02 1.99 2.00 29.26 28.93 29.1
C2B1 19.90 18.57 19.24 92.57 91.43 92.00 2.19 2.03 2.11 32.72 33.77 33.22
S. Emz* 0.67 2.19 0.37 1.39 1.74 1.26 0.18 0.20 0.23 0.42 0.47 0.45
C. D. (0.05 1.97 NS 1.15 NS NS NS 0.51 0.57 0.67 1.22 1.38 1.25
Organic manure with bio-fertilizer

FoBo 13.41 12.64 13.03 80.62 82.02 81.32 1.21 1.11 1.16 26.3 25.57 25.94
FoB1 16.72 15.89 16.31 81.47 83.49 82.48 1.30 1.28 1.29 30.89 31.26 31.08
F1Bo 15.80 15.02 15.41 82.19 85.00 83.60 1.89 1.79 1.84 30.74 30.61 30.68
F1B1 18.96 16.87 17.92 88.04 90.87 89.46 2.11 2.02 2.06 33.67 33.25 33.46

S. Emz+ 0.55 1.79 0.30 1.13 1.42 1.03 0.23 0.21 0.19 0.38 0.34 0.36
C. D. (0.05 NS NS NS NS NS NS 0.66 0.62 0.54 1.11 1.00 1.06

NS: non significant

Conclusion

The findings of the experiment showed that maximum seed
yield and oil content of cumin black was obtained when
farmyard manure was used in combination with 100%

chemical

fertilizers. Therefore, application of chemical

fertilizer along with the organic manure may be promoted to
obtain higher yield and quality cumin black seeds in Eastern
Himalayan region of West Bengal.
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