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ABSTRACT

An experiment was conducted into the Horticulture Farm of Sher-e-Bangla Agricultural University,
Dhaka from October 2019 to March 2020 this study the effect of macronutrients combination and
plant spacing on growth and vyield of black cumin (Nigella sativa L.). Black cumin variety BARI
Kalozira-1 was used as planting material in this study. The experiment consisted of two factors:
Factor-A: macro nutrient combinations (4 levels): T;= NoP¢Kq kg ha™ (control), T,= NggPs0K40 kg ha™,
Ts= N13sP75Kg0 kg ha™; Factor-B: plant spacing (3 levels): S;= 20 cm x 10 cm, S,=20 cm x 15 cm
and S;= 20 cm x 20 cm. The experiment was laid out in a randomized complete block design with
factorial with three replications. Data on different growth, yield and yield contributing parameter of
black cumin were recorded and significant variation was observed from different treatments. In case
of nutrient combinations, the tallest plant (54.86 cm) was observed from T3 (N13s5P75Ks0 kg ha'l)
treatment. The maximum primary branch plant™ (8.62) and secondary branch plant™ (12.18), flower
plant® (22.20), capsules plant™ (19.69) and 1000 seed weight (2.99 g) was observed from T,
(NgoPsoKao kg ha'l) treatment. The highest seed yield ha™ (1.18 t) was observed from T, (NgoPsoKag
kg ha'l) treatment. In case of plant spacing the tallest plant (48.34 cm) was observed from S; (20
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cm x 10 cm) treatment. The maximum primary branch plant™ (7.80) and secondary branch plant™
(11.23) flower plant™ (20.26), capsules plant™ (18.81), 1000 seed weight (2.99 g) were observed
from S; (20 cm x 20 cm) treatment. The highest seed yield ha™ (1.09 t) was recorded from S; (20
cm x 10 cm) treatment. It can be concluded that, sowing of black cumin providing 90 kg N,
50 kg P and 40 kg K nutrient combination with 20 cm x 10 cm plant spacing was
recorded to be more suitable practice for getting higher amount and quality of seed yield of black

cumin.

Keywords: Black cumin; growth; macronutrients; plant spacing; yield.

1. INTRODUCTION

Black cumin (Nigella sativa L.) is well known as a
spice crop in Bangladesh as well as in the world.
It is commonly known as ‘Kalozira’ belongs to
family Ranunculaceae and is cultivated in the
winter season. It is believed to have originated in
southeast Asia. It is widely cultivated in
Southwest Asia, South Europe, Syria, Egypt,
Pakistan, India, Iran, Japan, China and Turkey
[1].In Bangladesh, it is grown well in Faridpur,
Sariatpur, Madaripur, Pabna, Sirajganj, Jessore,
Kusthtia and Natore districts. The flowers are
delicate, and usually colored pale blue and white
with 5 to 10 petals. The fruit is a large and
inflated capsule composed of 3 to 7 united
follicles, each containing throughout Black cumin
is numerous seeds. The seed is used as a spice
[2]. Black Cumin has a long history of use as
food flavors, perfumes and medicinal values.
Essential oil has been used for bringing smell to
some medicines, for sterilizing of surgical
operation fiber, for producing of some veterinary
and agricultural medicines and plastic [3].
Proximate analysis of black cumin seeds showed
a composition of 20.85% protein, 38.20% fat,
4.64% moisture, 4.37% ash, 7.94% crude fibre
and 31.94% total carbohydrates; Potassium,
phosphorus, sodium and iron were the
predominant elements present [4]. The seed
contain 30-35 % of oil which has several uses for
pharmaceutical and food industries [5]. The
medicinal value of the spice is immense and
numerous workers appreciated its unique, varied
and powerful pharmacological traits. The
popularity of the plant was highly enhanced by
the ideological belief in the herb as a cure for
multiple diseases likes anti-tumour, anti-diabetic,
cardioprotective, gastroprotective, antibacterial
and antifungal activites were immensely
appreciated. On Bangladesh black cumin was
cultivated on 31 hectares of land and average
yield 0.8-1.0 ton per hectares [6].

Fertilizer application to the plant greatly effects
their growth, production plant constituents.

16

Nitrogen (N) has the great effect on plant
physiology and is probably the most important
limiting nutrient for crop growth. Nitrogen strongly
stimulates growth expansion of the plant canopy,
yield and yield contributing characters and gross
yield. Availability of nitrogen is most important for
growing plants as it is a major and indispensable
constituent of protein and nucleic acid molecules
[7]. An adequate supply of nitrogen is associated
with vigorous vegetative growth and more
efficient use of available inputs finally lead to
higher productivity. Phosphorus (P) is essential
for the root development and more stem
strength. It improves flower formation and makes
seed production more uniform. It also improves
seed quality and resistant to plant disease. The
early supply of phosphorous to the crop is
influenced by soil phosphorous and phosphorous
application affect phosphorous phyto availability
and root growth. Roots absorb phosphorous ions
from the soil solution [8]. Potassium (K) fertilizer
is another essential component to reduce the
severity of disease of black cumin plants.
Application of K ha along with N ha™ decreased
plant death due to disease and also increased
yield in black cumin [9].

Plant spacing plays an important role in growth
and vyield. Optimum plant spacing ensures the
plant to grow properly with their aerial and
underground parts by utilizing more sunlight and
soil nutrients [10]. High plant spacing make
difficult for various intercultural operations. In a
densely populated crop, the interplant
competition is very high for essential nutrients,
light and air, which usually results in mutual
shading, lodging and thus favors more vegetative
growth than grain vyield. Black cumin lacks
research recommendations on optimum plant
density and row spacing that could lead to the
poor yield of the crop. Hence, it is vital to identify
the suitable seed rates and row spacing for black
cumin production. Therefore, this study was
initiated with the objective of finding out the
optimum seed rate and inter- row spacing for
better growth and yield attributes of black cumin.
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2. MATERIALS AND METHODS

2.1 Experimental Site and Experimental
Framework

The experiment was carried out into Horticultural
Farm in Sher-e-Bangla Agricultural University,
Dhaka-1207, Bangladesh. It is located at 23°41'
N latitude and 90° 22' E longitude at an altitude of
8.6 meters above the sea level. The land belongs
to Agro-ecological zone of Modhupur Tract, AEZ-
28. The selected land was medium high land with
adequate irrigation facilities. The soil of the
experimental site was sandy loam in texture
having pH 5.47 - 5.63. Organic matter content
was very low (0.83).

2.2 Seed

In this experiment black cumin variety of BARI
Kalozira-1 was used as a planting material. BARI
Kalozira-1l was developed by Bangladesh
Agricultural Research Institute (BARI) in 2009.
The seed was collected from the Regional Spice
Research Centre, BARI, Joydebpur, Gazipur.

2.3 Treatments

The experiment consisted of two factor as:
Factor A: Fertilizer (4 levels) To = NgPoKg kg ha™
(Control), Tl = N45P25K20 kg ha_l, T2 = N90P50K40
kg ha-1’ T3 = N135P75K60 kg ha_l and Factor B:
spacing (3 levels) S; = 20 cmx10 cm, S, = 20
cmx15 cm and S; = 20 cmx20 cm. The two
factorial experiment was laid out in Randomized
Complete Block Design (RCBD) with three
replications to minimize the soil heterogeneous
effects. The experiment was divided into 3 blocks
and consisted of 36 plots. Each unit plot in from

of raised bed was 1.44 m? (1.2m x 1.2m) in size.
Totally there were 36 unit plots in experiment and
required 51.84 m? land. Row to row distance was
20 cm and plant to plant distance at S; S, S;plot
were 10 cm, 15 cm and 20 cm respectively. The
treatments were randomly assigned to each of
the block. Each unit plot had 6 rows and each
with 6, 9 and 12 plants.

2.4 Fertilizer Management

Following doses of manures and fertilizers were
recommended for the black cumin production.

Manure and Fertilizer Dose
Cow dung 10 t/ha
Kitchen compost 5 t/ha
N T, 45 kg/ha
T, 90 kg/ha
Ts 135 kg/ha
P,0Os5 T, 25 kg/ha
T, 50 kg/ha
Ta 75 kg/ha
K>,O T, 20 kg/ha
T, 40 kg/ha
Ts 60 kg/ha
Gypsum 112 kg/ha
Boron 24 kg/ha

The above-mentioned doses of fertilizers were
converted into manure and fertilizer mixed per
treatment of the experiment and supplied by
each type of manure and fertilizer except control.
After conversion the dose of each manure used
in the experiment was as bellow.

Each manure used in the experiment

Treatments  Cowdung Kitchen Urea TSP MOP Gypsum Boron
(kg/ha) compost (g/ha) (g/ha) (g/ha) (g/ha) (g/ha)
(kg/ha)
To 1.44 0.72 - - - 16.13 3.5
T, 1.44 0.72 14.11 18 5.76 16.13 3.5
T, 1.44 0.72 28.22 36 11.52 16.13 3.5
T3 1.44 0.72 42.19 54 17.28 16.13 3.5

Note: To= Control, T1 = NasP2sK2o kg ha'l, T2 = NgoPsoKao kg ha'l, T3 = N13sP75Keo kg ha'l

The calculated amounts of cowdung, kitchen compost, triple super phosphate, muriate of potash,
gypsum, boron and half of the urea were applied before seed sowing. Rest half of the Urea was
applied in two equal splits at 25 and 50 days after seed sowing.

2.5 Data Analysis

The recorded data on different parameters were statistically analyzed using Statistic 10 software. The
significance of the difference among the treatments means was estimated by the least significant

difference test (LSD) at 5% level of probability.
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3. RESULTS AND DISCUSSION
3.1 Plant Height (cm)

Different level of macro nutrients (N, P, K) had
significant influence on plant height of black
cumin at different growth stages (Fig. 1). At 135
DAS (Days after sowing), the highest plant height
(5486 cm) was obtained from T;
(N13skgP7skgKeokg) treatment. Similarly, the lowest
plant height (32.89 cm) was recorded from the T,
(control) treatment. Hence it may be inferred that
the increase in plant height may be due to the
favorable influence and balanced absorption of
nutrients, increased role of photosynthesis,
reduced transpiration and stimulation of root
system, increase cell division, cell enlargement
and metabolic processes. It is also observed that
plant height increased with macronutrient doses
[11,12]. Different spacing had significant variation
on plant height of black cumin at different growth
stages (Fig. 2). Plant height increased with
decreased plant spacing. At 135 DAS, the
highest plant height (48.34 cm) was achieved
from S; (20 cm x 10 cm) treatment. Again, the
lowest plant height (45.72cm) was observed from
S3 (20 cm x 20 cm) treatment. The treatment S;
was statistically identical to S, which gave plant
height of 18.13 cm at 45 DAS. The variation in
plant height as influenced by spacing was
perhaps due to proper utilization of nutrient,
moisture and light(Fig.2) [13] was observed that
plant height was increased by decreasing plant
spacing an antagonistic relationship was found
between vegetative growth and plant spacing
[14] reported the smallest inter-row spacing (20
cm) produced the highest average plant heights
while the lowest values were obtained at the
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largest inter-row spacing (40 cm) respectively.
These findings on plant height were in
accordance with [15,16,17]. Combined effect of
different nutrients and spacing on plant height of
black cumin was statistically significant at
different days after sowing (DAS). At 135 DAS,
the highest plant height (56.36 cm) was obtained
from T,S; (NgoPs0Kao kg ha™ and 20 cm x 10 cm)
treatment combination, which was statistically
similar to  T,S, (NgoPsoKio Kg ha'and
20cmx15cm) treatment combination and the
lowest plant height (32.20 cm) was observed
from TySs (control and 20cmx20 cm) treatment
combination which was statistically identical to
T,S;.

3.2 Number of Primary and Secondary
Branches Plant™

There was a significant variation due to effect of
nutrient in the number of primary and secondary
branches plant’. The maximum number of
primary branches plant™ (8.62) and secondary
branches per plant (12.18) was observed at T,
(NgoPsoKso kgha™) treatment while controlled
treatment showed comparatively lower (5.50)
and (8.60) number of primary and secondary
branches per plantrespectively (Table 2). The
results of the present study indicated that
optimum levels of macro nutrients combination
might have induced better growing condition,
perhaps due to supply of adequate plant
nutrients which ultimately led to the production of
more primary and secondary branches per plant
[16,18]. The number of primary and secondary
branch plant® of black cumin was influenced
significantly under different level of fertilizer.

——T() —0=—T1 T2 —0=—T3

—

—

h

o

Plan

45 days

90 days

135 days

Plant height at different days after swoing

Fig. 1. Effect of nutrients combination on plant height of black cumin (Nigella sativa L.)
(LSD value=0.4479, 1.1080 and 0.5814 at 45, 90 and 135 DAS respectively), Note: To = NoPoKo kgha'l(control),
T1 = NasP2sKzo kgha™, T2 = NeoPsoKao kgha™, T3 = NiasP7sKeo kgha™
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Fig. 2. Effect of plant spacing on plant height of black cumin (Nigella sativa L.)
(LSD value= 0.3879, 0.9596 and 0.5035 at 45, 90 and 135 DAS respectively) Note:S1 =20 cm x 10 cm, Sz = 20
cm x 15 cm and Sz = 20 cm x 20 cm

Table 1. Combined effect of nutrients combination and plant spacing on plant height at 45
DAS, 90 DAS and 135 DAS of black cumin (Nigella sativa L.)

Treatments Plant height (cm)

45 DAS 90 DAS 135 DAS
ToS: 10.49 h 20.71fg 33.87¢g
ToS, 11.55¢g 21.75f 32.60 h
ToSs3 10.30 h 19.42¢ 32.20 h
T1S; 14.20 e 32.27d 48.33 e
T1S;, 1433 e 2747 e 47.67 e
T1S3 1340 f 26.53 e 46.53 f
T,S; 25.27 a 50.27 a 56.36 a
T,S, 24.62 ab 48.96 a 55.63 ab
T,S3 20.57d 39.13¢ 52.60 c
T3S, 2391b 42.27b 54.81b
T3S, 22.00 c 41.67b 52.53 cd
T3S3 20.60d 41.87b 51.53d
LSD(0.05) 0.7758 1.9191 1.0070
CV% 2.60 3.30 1.26

In a column means having similar letter (s) are statistically similar and those having dissimilar letter (s? differ

significantly by LSD at 0.05 levels of probability. Note: To = NoPoKo kgha'l(control), T1 = NasP2sKoo kgha

,T2:N-

00PsoKao kgha™ Ts = N13sP7sKeo kgha™and S; = 20 cm x10 cm, Sz = 20 cm x 15 cm, S3 = 20 cm x 20 cm

Significant variation was found due to the effect
of spacing on number of primary and secondary
branches per plant. It was observed that the
lowest number of primary and secondary
branches per plant (7.09) and (10.35) was
recorded from S; (20 cm x 10 cm) treatment and
highest (7.80) and (11.23) from S, (20 cm x 20
cm) treatment respectively (Table 3). Generally
lower number of plants was provided more
nutrients compared to higher population with
same nutrient status in the soil that was provided
and caused more number of primary branches
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per plant from higher plant spacing.
These findings are in agreement with those of
[19]. [20] attributed the increments in

vegetative characteristics to less competition
among plants for the environmental conditions
necessary for building up more metabolites and
producing more lateral branches at wider
spaces.

Number of primary and secondary branches per
plant showed that significant variation among the
treatments due to the combined effect of



macronutrients and plant spacing. Highest
primary and secondary branches per plant (8.80)
and (12.47) was found from the T,S; (NggP50Kao
kg ha™and 20cm x 20cm) treatment combination.
On the other hand, lowest value for primary and
secondary branches per plant (4.96) and (8.20)
was recorded in TyS; (control and 20cm x 10 cm)
treatment combination (Table 4). Generally more
nutrients and higher spacing plant get more food
and space for vigorous growth and produce more
primary branches compared to lower nutrients
and spacing.

3.3 Number of Flowers and Capsules Per
Plant

The number of flowers plant*and capsule plant™
was significantly affected by different levels of
nutrient combinations (Fig. 3 and Table 2).
Number of flowers and capsule plant'l increased
with the increase level of nutrients. The highest
number of flowers and capsule plant'1 (22.20)
and (19.81) was recorded atT,(NgoPsoKso kgha
btreatment. The lowest number of flowers plant™
was recorded from T, (control) treatment (17.56)
and (16.17). From the results of the present
study indicated that number of flowers plant™
increased with the increase in nutrient doses.
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These findings are in agreement with those of
[12].

Significant variations were clearly evident in case
of number of flowers plant® and capsule plant™
with different plant spacing (Fig. 4 and Table 3).
The highest number of flowers and capsule plant’
! (20.26) and (18.81) resulted from S3(20 cm x
20 cm) treatment and the lowest (19.90) and
(17.62) was obtained from S;(20 cm x 10 cm)
treatment which was statistically identical (19.96)
to S, (20 cm x 15 cm) treatment. From the
results of the present study indicated that
increase in plant density decreased number of
flowers plant™.

Combined effect of different macronutrient and
spacing was statistically significant in respect of
number of flowers plant'1 (Table 4). The highest
number of flower and capsule plant™ (22.87) and
(20.80) obtained from T,S; (NgoPsoKao kg ha™and
20 cm x 20 cm) treatment combination. The
lowest number of flower and capsule plant™
(17.20) and (15.33) obtained from T,S; (control
and 20 cmx10 cm) treatment combination
respectivelywhich was statistically identical
(17.35) to ToS, (control and 20 cmx15 cm)
treatment combination.

TO Tl T2 T3

Differnt nutrients combination

Fig. 3. Effect of nutrients combination on number of flowers plant'l of black cumin (Nigella
sativa L.)
(LSD value= 0.2007)Note: To = NoPoKo kgha'l(control), T1 = NasP2sKoo kgha'l, T2 = NgoPsoKao kgha’1, Tz =N-
135P7sKeo kgha™
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20.2

20.1

20

19.9

19.8

Number of flowers plant!

19.7

S2
Different plant spacing

Fig. 4. Effect of plant spacing on number of flowers pIan'['1 of black cumin (Nigella sativa L.)
(LSD value=0.1738) S; =20 cm x10 cm, S; =20 cm x 15 cm, Sz =20 cm x 20 cm

Table 2. Effect of nutrients combination on number of primary branches plant™, secondary
branches plant™and capsules plant™ of black cumin (Nigella sativa L.)

Treatments Number of Primary Number of Secondary Number of capsules
branches plant™ branches plant™ plant™

To 5.50d 8.60d 16.17 c

T, 7.42c 10.98 ¢ 17.04 b

T, 8.62 a 12.18a 19.81a

Ts 8.09b 1151b 19.69 a

LSD(0.05) 0.2077 0.1622 0.2773

CV% 2.87 1.53 2.56

In a column means having similar letter (s) are statistically similar and those having dissimilar letter (s} differ
significantly by LSD at 0.05 levels of probability. Nolte: To = NoPoKo kgha‘1(<1:ontrol), T1 = NasP2sKao kgha™ T2 = N-
90PsoKao kgha™, T3 = Ni135P7sKeo kgha'

Table 3. Effect of plant spacing on number of primary branches plant™, secondary branches
plant™and capsules plant™ of black cumin (Nigella sativa L.)

Treatments Number of Primary ~ Number of Secondary Number of capsules
branches plant™ branches plant™ plant™

S; 7.09¢ 10.35¢ 17.62 c

S, 7.34b 10.87b 18.10 b

S; 7.80 a 11.23 a 18.81 a

LSD(0.05) 0.1799 0.1404 0.2402

CV% 2.87 1.53 2.56

In a column means having similar letter (s) are statistically similar and those having dissimilar letter (s) differ
significantly by LSD at 0.05 levels of probability. Note: S; = 20 cm %10 cm, S; =20 cm x 15 cm, S3 =20 cm x 20
cm
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Table 4. Combined effect nutrients combination and plant spacing on primary branches plant™,
secondary branches plant'l, number of flowers plant'l, number of capsules plant'lof black
cumin (Nigella sativa L.)

Treatments Number of Number of Number of Number of
primary branches secondary flowers capsules
plant'l branches plant'1 plant'1 plant'l

ToS: 496 g 8.20 h 17.20 g 15.33f

ToS, 5.22¢g 8.40 h 17.35¢g 16.00 e

ToSs3 6.33f 9.20¢g 18.13f 17.19d

T:S: 7.20e 10.67 f 19.20 e 17.47d

T:S; 7.67d 11.07 e 18.87 e 16.27 e

T1Ss 7.40 de 11.20 e 19.20 e 17.40d

T,S; 8.47 abc 11.80 cd 2153c 18.22 ¢

T,S, 8.60 ab 12.29 ab 22.20b 20.40 a

T,S3 8.80 a 12.47 a 22.87 a 20.80 a

T3S, 7.73d 10.73 f 21.67c 19.47b

T3S, 8.13¢c 11.73d 2140c 19.74 b

T3S;3 8.40 bc 12.06 bc 20.87d 19.86 b

LSD(0.05) 0.3598 0.2809 0.3476 0.484

CV% 2.87 1.53 2.02 2.56

In a column means having similar letter (s) are statistically similar and those having dissimilar letter (s) differ
significantly by LSD at 0.05 levels of probability.
Note: To = NoPoKo kgha'l(control), T1 = NasP2osKog kgha’l, T2 = NgoPsoKao kgha’l, T3 = N13sP75Keo kgha’l and S;1=20
cm x10cm, S, =20 cm x 15cm, S3 =20 cm x 20 cm

3.4 1000 Seed Weight (g)

Different levels of NPK fertilizer had significant
effect on 1000 seed weight of black cumin (Table
5). Application of macronutrients at different
levels significantly increased the 1000 seed
which produced maximum seed weight (2.99 g)
at T, (NgoPsoKso kg ha™) treatment where T,
(control) treatment gave the lowest 1000 seed
weight (2.80 g) [21] stated that there were no
statistical differences among the different
nitrogen doses in black cumin. In different
studies, thousand seed weight of black cumin
was reported as 3.50 g.

1000 seed weight of black cumin was
significantly influenced by different level of
spacing (Table 6). It was observed that higher
spacing gave maximum Yyield. The maximum
1000 seed weight (2.96 g) was recorded from S;
(20 cm x 20 cm) treatment where the lowest
1000 seed weight (2.82 g) was recorded from S;
(20 cm x 10 cm) treatment.Similar findings were
also obtained by [12,22].

Combined effect of different levels of
macronutrient and spacing proved significant
differences on 1000 seed weight of black cumin
(Table 7). Results revealed that the highest 1000
seed weight (3.06 g) was obtained from T,Sg
(NgoPsoKaokg ha™ with 20 cm x 20 cm) treatment

22

combination which was statistically similar to
T,S, (NeoPsoKa kg ha™ and 20 cmx15 cm)
treatment combination. The lowest 1000 seed
weight (2.75 g) was recorded from T,S; (control
and 20 cmx10 cm) treatment combination which
was statistically similar to TS, (control and 20
cmx15 cm) and T1S; (N4sP2sKao kg ha™ and 20
cmx10 cm) treatment combination. Rest of the
treatment combination performed intermediate
results in terms of 1000 seed weight compared to
all other treatments [23,24] also found significant
effect of fertilizer levels on thousand seed weight
of black cumin.

3.5 Yield Per Plant (g)

Yield per plant was significantly influenced due to
different levels of macronutrient (Figure 5). Yield
was increased with increasing plant nutrients.
Results showed that the maximum yield per plant
(3.36 g) was recorded from T, (NgoP50K40 kg ha'l)
treatment and the lowest yield of per plant (2.51
g) was recorded from T, (control)treatment. From
the above results, it was noted that NPK when
used the nutrients become available to plants
and much seed formation was occurred. The
available soil nutrients supported proper
vegetative growth with more protoplasm in the
cells in comparison to less available nutrient in
black cumin. The results found from the findings
of [25,26] were similar with the present study.



Yield plant® was significantly influenced by
different level of spacing (Fig. 6). It was
observed that higher spacing gave maximum
yield. The maximum vyield plant” (3.36 g) was
recorded from S; (20 cm x 20 cm) treatment
where the lowest vyield plant® (2.51 )
was recorded from S; (20 cm x 10 cm)
treatment. It might be due to the fact that in

3.5

25

N

1.5

Yield plant (g)

[ERN

0.5
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T0 Tl T2 T3

treatment Sz (20 cm x 20 cm) treatment
received adequate plant nutrients, no inter
competition among plants, favorable growing
atmosphere which contributed yield plant™ (g).
The result achieved from the present study was
conformity with the findings of [27,22] who
observed higher vyield plant® from wider
spacing.

Different nutrients combination

Fig. 5. Effect of nutrients combination on yield plant'1 of black cumin (Nigella sativa L.)
(LSD) value= 0.1211)Note: To = NoPoKo kgha™(control), T1 = NasP2sKzo kgha™ T2 = NeoPsoKao kgha™ Tz = N-
135P75Ke0 kgha™

4.5
4
3.5
3
25

N

Yield plant? (g)

= o

0.5

S1 S2 S3

Different plant spacing

Fig. 6. Effect of plant spacing on yield plant'1 of black cumin (Nigella sativa L.)
(LSD value= 0.1049). Note:S; = 20 cm x10 cm, S, =20 cm x 15 cm, S3 =20 cm x 20 cm
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Combined effect of different levels of
macronutrient and spacing proved significant
differences on yield plant™ of black cumin (Table
7). Results revealed that the highest yield plant™
(4.34 g) was obtained from T,S; (NgoPsoKao kg
ha™ and 20 cm x 20 cm) treatment combination.
The lowest yield plant™ (1.87 g) was recorded
from T,S; (control and 20 cm x 10 cm) treatment
combination. Rest of the treatment combination
performed intermediate results in terms of yield
plant'l compared to all other treatments.

3.6 Yield per Plot (g) and ha (t)

Yield per plot of black cumin was significantly
affected by different levels of macronutrient
(Table 5). Higher application of plant nutrients
gave higher seed yield per plot. Results specified
that the highest yield per plot and ha of black
cumin (170.40 g) and (1.18 t) was recorded from
T> (NgoPsoKao kg ha'l) treatment where the lowest
yield per plot and ha of black cumin (127.14 g)
and (0.88 t) was recorded from T, (control)
treatment. The results obtained from the
present study were similar with the findings of
[28,12].

Different levels of spacing had significant effect
on yield per plot of black cumin (Table 6). It was
found that the highest yield per plot of black
cumin (156.66 g) and (1.09 t) was recorded from
S; (20 cm x 10 cm) treatment where the lowest
yield per plot of black cumin (140.04 g) and (0.97
t) was recorded from Sz (20 cm x 20 cm)
treatment. The obtained results represented that
maximum Yyield contributing characters was best
with higher spacing but in case of yield closer
spacing gave maximum vyield and this result
might be due to cause of higher plant population
from closer spacing [27] studied the effect of row
spacing on seed yield and yield components of
black cumin and found similar results on seed
yield per plot with the present study.

Yield per plot of black cumin was significantly
affected by combined effect of different levels of
macronutrient and spacing (Table 7). It was
observed that the highest yield per plot (178.32
g) and yield per ha (1.24 t) was obtained from
T,S: (NgoPsoKao kg ha™ and 20 cm x 10 cm)
treatment combination which is statistically
identical to T,S, (NgoPsoK4o kg ha™ and 20 cmx15
cm) combination. Results also revealed that the
lowest yield per plot of black cumin (118.68 Q)
and yield per ha (0.82 t) was recorded from T,S3
(control and 20 cm x 20 cm) treatment
combination, which was statistically similar to
ToS, (control and 20 cm x 15 cm) treatment
combination. The results obtained from all other
treatment combination gave intermediate results
compared to highest and lowest results. Higher
number of plant population need higher amount
of nutrients. Under the present study, closer
spacing with higher nutrient doses gave the
higher yield and this type of achievement might
be due to higher plant population.

3.7 Dry Matter (g)

Significant influence was noted on dry matter
affected by different macro nutrients (N, P, K)
(Table 5). The highest dry matter at harvest
(11.29 g) was obtained from the T, (NggPsoKso kg
ha™) treatment where the lowest dry matter at
harvest (7.90 g) was obtained from the T,
(control) treatment. These findings are also
supported by [29] dry matter weight plant’ was
increased gradually with the higher level of
applied fertilizer.

Significant variations were clearly evident in case
of dry matter with different plat spacing (Table 6).
The highest dry matter resulted from S; (20 cm x
20 cm) treatment (18.81) and the lowest (17.62)
was obtained from S; (20 cm x 10 cm) treatment.
From the results of the present study indicated
that increase in plant density dry matter.

Table 5. Effect of nutrients combination on 1000 seed weight, yield plot'l, yield ha™* and dry
matter of black cumin (Nigella sativa L.)

Treatments 1000 seed Yield plot™(g) Yield ha™(t) Dry matter ()
weight (g)

To 2.80c 127.14d 0.88d 7.90d

T, 290b 144.52 ¢ 1.00c 8.93¢c

T, 2.99 a 170.40 a 1.18 a 11.29 a

Ts 2.89b 154.30 b 1.07b 10.70 b

LSD(0.05) 0.0347 6.2480 0.0434 0.2528

CV% 0.91 4.29 4.29 2.66

In a column means having similar letter (s) are statistically similar and those having dissimilar letter (52 differ
significantly by LSD at 0.05 levels of probability. Note: To = NoPoKo kgha'l(control), T1 = NasP2sKao kgha™ T2 = N-
90PsoKao kgha™, T3 = N13sP7sKeo kgha™
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Table 6. Effect of plant spacing on 1000 seed weight, yield plot™, yield ha™, and dry matter of
black cumin (Nigella sativa L.)

Treatments 1000 seed Yield Yield ha'l(t) Dry matter (g)
weight () plot'l(g)

S; 2.82c 156.66 a 1.09 a 9.30c

S, 291b 150.57 b 1.05b 10.03 a

S; 2.96 a 140.04 c 0.97c 9.79b

LSD(0.05) 0.0272 5.4109 0.0376 0.2189

CV% 0.91 4.29 4.29 2.66

In a column means having similar letter (s) are statistically similar and those having dissimilar letter (s) differ
significantly by LSD at 0.05 levels of probability. Note: S; = 20 cm x10 cm, S; =20 cm x 15 cm, S3 =20 cm x 20
cm, NS= Not significant

Table 7. Combined effect nutrients combination and plant spacing on 1000 seed weight, yield
plant™ yield plot™, yield ha™, and dry matter of black cumin (Nigella sativa L.)

Treatments 1000 seed Yield per Yield per plot Yield per ha Dry matter
weight (g)  plant (g) (@) t) (9)
ToS: 2.75h 1.87 | 134.40 fg 0.93 fg 7.64 h
ToS, 2.81 fgh 2.38 gh 128.34 gh 0.89 gh 7.97 gh
ToS; 2.85 efg 3.30d 118.68 h 0.82 h 8.08 g
T:S; 2.79 gh 2121 152.40 bcd 1.06 bcd 8.553 f
T,S, 2.93 cd 2.66 ef 143.64 def 0.99 def 9.25e
T,S; 2.98 bc 3.82c 137.52 efg 0.96 efg 8.99e
T,S; 2.90 cde 2.48 fg 178.32 a 1.24 a 10.14d
T.S, 3.02 ab 3.27d 176.76 a 1.23 a 12.13 a
T,S;3 3.06 a 434 a 156.12 bc 1.08 bc 1161b
T3S 2.84 efg 2.24 hi 161.52b 1.12b 10.85¢
T3S, 2.88 def 284 e 153.54 bcd 1.07 bed 10.76 ¢
T3S;3 2.96 bc 411b 147.84 cde 1.03 cde 10.50cd
LSD(0.05) 0.0786 0.2097 10.822 0.0752 0.4379
CV% 0.91 4.20 4.29 4.29 2.66

In a column means having similar letter (s) are statistically similar and those having dissimilar letter (s) differ
significantly by LSD at 0.05 levels of probability. Note: To = NoPoKo kgha'l(control), T1 = NasP2sKyo kgha™ T2 = N-
00PsoKao kgha™ Tz = N13sP7sKeo kgha™ and Sy = 20 cm x10 cm, S, = 20 cm x 15 cm, Sz = 20 cm x 20 cm. NS=
Not significant

Combined effect of different levels of
macronutrient and spacing proved significant
differences on dry matter weight of black cumin
(Table 7). Results revealed that the highest dry
matter weight (12.13 g) was obtained from T,S,
(NgoPsoKao kg ha™ and 20 cm x 15 cm) treatment
combination. The lowest dry matter weight (7.64
g) was recorded from T,S; (control and 20 cm x
10 cm) treatment combination which was
statistically similar to TS, treatment combination.
Rest of the treatment combination performed
intermediate results in terms of dry matter weight
compared to all other treatments.

4. CONCLUSION

Considering the above result of this experiment;
the following conclusion and recommendations
can be drawn:

e In the experiment T, (NgoPsoKao kg ha™)
treatment was more effective than without

nutrient Ty (control)
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e The spacing S; (20 cm x 20 cm) gave
higher seed yield per plant but the spacing
S; (20 cm x10 cm) gave maximum yield
per hectare

During the investigation, the best treatment
combination was obtained from T,S;
(NgoPsoKso kg ha™ with 20 cm x 10 cm )
having yield potentiality of 1.24 t/ha

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES
1. Shewaye L. Antifungal substances from
essential oils. MSc Thesis, Addis Ababa
University, Ethiopia; 2011.

Abadi BHM, Ganjali HR, Mobasser HR.
Effect of mycorrhiza and phosphorous
fertilizer on some characteristics of black



10.

11.

12.

13.

14.

cumin. Biological Forum. 2015;7(1):1115-
1120.

Simon JE, Chadwick AF, Crack LE. Herbs:
An indexed bibliography. 1971- 1980. The
scientific literature on selected herbs, and
aromatic and medicinal plants of the
temperate zone. Arcon Book press,
Hamden CT. 1984;770.

M.Saleh Al-Jassir. Chemical composition
and microflora of black cumin (Nigella
sativa L.) seeds growing in Saudi Arabia.
Food Chemistry. 1992;45(94):239-242.
Ustun G, Kent L, Cekin N, Civelekoglu H.
Investigation of the technological
properties of Nigella sativa L. Seed Oil.
JAOCS. 1990;67(12):71- 86,

BBS (Bangladesh Bureau of Statistics).
Agricultural  Statistics  Yearbook-2018;
2018.

Troug E. Mineral nutrition in relation to
autogency of plants. In: Nutrition of plants.
Oxford and IBH publishers, New Delhi.
1973;345.

Barber SA. Soil nutrient bioavailability: A
mechanistic approach. John Wiley & Sons
Inc., New York, NY. 1984;398.

Champawat RS, Pathak VN. Role of
nitrogen, phosphorous and potassium
fertilizers and organic amendments in
cumin (Cuminum cyminum L.) with incites
by Fusarium oxysporum fsp. cuminindian
J. Agric. Sci. 1982;58(9):728-730.

Miah MHN, Karim MA, Rahman MS, Islam
MS. Performance of Nizersail mutants
under different spacing. Bangladesh J.
Train. and Dev. 1990;3(2):31-34.

Shaalan MN. Influence of bio-fertilization
and chicken manure on growth, yield and
seeds quality of Nigella sativa, L. plants.
Egypt. J. Agric. Res. 2005;83(2):811-828.
Tuncturk R, Tuncturk M, Ciftci V. The
effects of varying nitrogen doses on yield
and some yield components of black cumin
(Nigella sativa L.). Yuzuncu Yil University,
Faculty of Agriculture, Department of Field
Crops, Van, Turkey, Advances in
Environmental Biology. 2012;6(2):855-858.
Gamal TM, Mohamed MG, Gamal AA,
Sabah AM. Comparative study on black
cumin (Nigella sativa, 1) plants, grown
under different plant spacing and
fertilization treatments. Assiut J. Agric. Sci.
2012;43(6):56-70.

Mengistu FG, Wegayehu G, Ali DFA, Fufa
DTN. The influence of seed rate and inter-
row spacing on seed yield and yield
attributes of black cumin in arsi highlands,

Sarkar et al.; EINFS, 14(8): 15-27, 2022; Article no.EJNFS.88894

26

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Ethiopia. J. Biol. Agric. and Healthcare.
2021;11(1):254-263.

Toncer O, Kizil S. Effect of seed rate on
agronomic and technologies characters of
Nigella sativa L. Int. J. Agric. and Bio.
2004;6(3):529-532.

Tuncturk M, Ekin Z, Turkozu D. Response
of black cumin (Nigella sativa L.) to
different seed rates growth, yield
components and essential oil content. J.
Agron. 2005;4(3):216-219.

Koli SA. Effect of variety and plant spacing
on seed yield and yield attributes of black
cumin (Nigella sativa L.). MS Thesis, Sher-
e-Bangla Agricultural University, Dhaka;
2013.

Roussis I, Travlos I, Bilalis D, Kakabouki I.
Influence of seed rates and fertilization on
yield and vyield components of Nigella
sativa L. Cultivated under Mediterranean
Semi-Arid conditions. AgroLife Scientific J.
2017;6(1):218-223.

Fekadu GM, Gizaw W, Demis F, Ali A,
Tsagaye D, Fufa N. Influence of seed rate
and inter-row spacing on seed vyield and
yield attributes of black cumin. J. Biol,
Agric. and Healthcare. 2021;11:215-221.
Kandeel YR, Nofal EA, Menesi FA, Reda
KA, Taher MN, Zaki ZT. Effect of some
cultural practices on growth and chemical
composition of Foeniculum vulgare, Mill.
Proc. 5 th Arabian Hort. Conf., March 24-
28, Ismailia, Egypt. 2001;61-72.

Ozguven M, Sekeroglu N. Agricultural
practices for high yield and quality of black
cumin (Nigella sativa L.) cultivated in
Turkey. Acta Hort. 2007;756:329-337.
Giridhar K, Reddy GS, Kumari SS, Kumari
AL, Sivasankar A. Influence of sowing
window and plant density on growth,
phenology, yield and quality of Nigella
sativa L. in coastal humid tropic. Int. J.
Curr. Microbiol. App. Sci. 2017;6(9):499-
512.

Rana S, Singh PP, Naruka IS, Rathore SS.
Effect of nitrogen and phosphorus on
growth yield and quality of black cumin
(Nigella sativa L.).Int. J. Seed Spic.
2012;2(2):5-8.

Kaheni A, Ramazani SHR, Ganjali HR,
Mobaser HR. Effect of nitrogen fertilizer
and plant density on vyield and its
components in Cumin (Cuminum cyminum
L.) in South Khorasan Province. Int. J.
Agric. Crop Sci. 2013;6(5):248-251.

Datta S. Black cumin: Potentials and
constraints in indian agriculture: A review.


https://www.sciencedirect.com/science/article/abs/pii/030881469290153S#!

Sarkar et al.; EINFS, 14(8): 15-27, 2022; Article no.EJNFS.88894

Cooch Behar, West Bangal, India. 28. Valadabadi SA, Aliabadi HF. Investigation

2004;34. of bio-fertilizers influence on quantity and

26. Weiss EA. Spice crops. CABI Publishing, quality characteristics in Nigella sativa L. J.
London, UK. 2002;411. Hort. and Forestry. 2011;3(3):88-92.

27. Kizil Suleyman, Toncer O. Effect of raw 29. Ali MMK, Hasan MA, Islam MR. Influence
spacing on seed yield, yield components, of fertilizer levels on the growth and yield
fatty oil and essential oil of Nigella sativa L. of black cumin (Nigella sativa L.). The
Crop Res. 2005;30(1):107-112. Agriculturists. 2015;13(2):97-104.

© 2022 Sarkar et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://lwww.sdiarticle5.com/review-history/88894

27


http://creativecommons.org/licenses/by/2.0

