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Abstract: Field experiment was conducted at Burusa agricultural research Centre of Mettu University to investigate the effects
of seeding rate and variety on growth, yield and some quality parameters of black cumin (Nigella sativa L.). Five seeding rate (10,
15, 20, 25 and 30kgha™) and three varieties namely Eden, Dirshaye and Local check were used. Factorial RCBD with three
replications is used. Data were collected on growth parameters, seed yield and yield components. The data were subjected to
ANOVA for statistical analysis using SAS version-9.2 computer software. The result of the study revealed that, most of crop
phenology and growth parameters were significantly affected at p<0.05%. Accordingly, the highest plant for consecutive 30, 60
and 60DAS (18.54cm, local; 38.12cm, local and 46.77, Eden) was recorded as those varieties sawn at seeding rate of 30kgha™.
The maximum mean number of primary branch measured at maturity time as (5.3) where recorded when Eden was sawn at
10kgha™. The mean earliest days to flower initiation (72.4 days) was recorded for Eden Variety while prolonged days to flower
initiation (83.2) was recorded for local variety. Following similar patter, mean earliest days to maturity (142.8days) for Eden and
prolonged days to maturity (146.3days) was recoded for local variety. Yield contributing characters like number of capsules per
plant, number of seeds per capsule, 1000 seed weight, seed yield per plant and seed yield per hectare were maximum when cumin
seed variety Eden sawn at seed rate of 10kgha™. These attributes were found to be minimum for all the three tested varieties sown
at seed rate of 30kgha”. Among various levels of seed rate and three varieties tested, 10kgha™ by Variety Eden could result in
highest seed yield (685kgha™), though it is below national standard which ranged from 900-1600kgha™. Variety Eden resulted in
maximum number of capsule (62.1) and greater seed yield per plant (4.27g) when sawn at 10kgha”. Local variety achieved
promising result for 1000seed weight (1.94g) which is 47.3% higher than that produced at 30kgha™ seeding rate (0.46 g) for
variety Dirshaye. Again local varieties produced greater amount of essential oil. Based on the results of the experiment, Eden with
10kgha™ could be used for popularization and need to be subjected to scaling up in the study area.
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onion seed contains various bioactive molecules such as

1. Introduction
1.1. Back Ground of the Study

Black cumin (Nigella sativa L.) annual herbaceous and
flowering plant belonging to the botanical family of
Ranunculacea is native to south and southwest Asia, the
Arabian Peninsula [5]. Black cumin is cultivated in many
parts of the world (Tierra, 2005). The edible seed resembling

thymoquinone, thymol, tocopherol, transretinol and selenium,
fixed and essential oils, proteins, alkaloids, saponin, and
water soluble triterpene has got multipurpose use [2, 3, 14,
18].

For instance, mature seeds are consumed for edible as a
food additive and medical purposes for more than 2000 years
[9].

Ethiopia is a source country for many spices with a long
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history. Spices and herbs are used for several different
/applications. As the world is increasingly turning into a
global village, culinary traditions from other continents tend
to be more widely accepted by consumers, thereby increasing
the demand for ethnic and exotic ingredients, like many
spices and herbs. Black cumin is one of the most important
spice crops in Ethiopia. “According to Yimer, Ethiopia is
among major Black cumin producing [8].” In Ethiopia, Black
cumin is produced in different parts of the country and the
most potential area includes South Gonder, Arsi Zone and
Bale Zone [6]. Cumin is among major spices exported from
Ethiopia registered higher share both in volume and value
terms [8, 19].

In any crop production system, seed rate is the key factor
determining effecting the yield and yield [12]. Seed rate has
important effect on yield and yield components such as the
number of branches, number of umbels, number of seeds per
capsule, plant and hectare, 1000 seed weight etc. As the
higher plant densities affect negatively the yield and yield
component, so optimal seed rate is very important for
maximum seed yield.

Different researchers conducted several experiment on
black cumin seeding rate and reported that, seeding rate is
determined by many factors. According to Halawani if cumin
is planted in 40 cm inter and 15 intra raw spacing, a seed rate
of 20 to 30 kg ha is common [19]. According to Najimi et
al., a seed 10 kgha' gave the highest seed yield and better
vegetative growth [12]. Similarly, Tuncturk and Turkozu
tested four seed rates (5, 10, 15 and 20kg ha™) and reported
that 15 kg ha' produced maximum number of branches
which in turn resulted in maximum yield [11]. The finding of
Getinet et al., confirmed that, Maximum yield (624 kg ha™)
was obtained with a seed rate of 20 kg ha™' followed by 25 kg
ha (491 kg ha™), 15 kg ha™ (482 kg ha™) and 10 kg ha™ (395
kg ha™') [6].

Despite the existing potential, in Ethiopia in general and in the
study area in particular, compared to other agricultural crops,
coverage and volume of production for spice is very minimal.
However, there is still large and growing world demand for
unprocessed and ground spices as well as spice extracts such as
essential oils and oleoresins. Seeding rate is the most important
aspect in crop production. It is highly interrelated with plant
density and/or plant spacing. In fact, it depends on various
factors like soil fertility, farming system, variety etc.

Considering the above fact, the case of black cumin in the
study area is constrained by limited information on
production packages. Among which, amount of seed to be
sawn per unit of area of suitable variety is the one impeding
production and productivity of the crop. Therefore,
increasing production and productivity, by introducing
improved varieties and modern technologies is among proper
measure to be taken. However, the success of a new
introduction depends on the available scientific wisdom and
crop performance data to a large extent. Keeping in view the
above facts, a study will be carried out with the following
general and specific objectives.

1.2. Objectives of the Study

1.2.1. General Objective

To examine the effects of seeding rate and variety on
growth, yield and some quality parameters of Black cumin at
Burussa, southwest Ethiopia.

1.2.2. Specific Objectives

1. To investigate the effect seeding rate on growth, yield
and some quality parameters of black cumin at Burrusa,
southwest Ethiopia.

2. To determine the effect of variety on growth, yield and
some quality parameters of black cumin at Burrusa,
southwest Ethiopia.

3. To study the interaction effect between seeding rate and
variety on growth, yield and some quality parameters of
black cumin at Burrusa, southwest Ethiopia.

2. Material and Methods
2.1. Description of the Study Area

Field experiment was conducted during June, 2018 at
Burussa Agricultural Research Centre of Mettu University
which is located at the southwestern part of Ethiopia in
Oromia regional state at mid altitude sub humid zone and 670
km away from Addis Ababa and 18km from Mettu town to
west durection, at 7°42° N latitude and 36°50°E longitude
with an altitude of ranging 1050- 1210 m above sea level.
The area receives an average annual rain fall of 1200-1350
mm. The area has average maximum and minimum
temperature of 26.2°C and 11.3°C, respectively and average
maximum and minimum relative humidity of 91.40 and
37.92%, respectively.

2.2. Experimental Design

The experiment consisted of a 3x5 factorial combination of
treatments arranged in randomized completely block design
(RCBD) with three replications. The first factor of the
treatment was seeding rate with five levels (10kg ha™ 15ha’',
20ha”’, 25ha” and 30ha™) and the second factor was variety
with three levels (local variety as check/control, Dirshaye
and Eden).

2.3. Experimental Procedures

2.3.1. Procuring Experimental Materials

The Two improved varieties of Seeds of Nigella sativa
(Dirshaye and Eden) were obtained from Kulumsa
Agricultural Research centers while check/control seed was
collected from local farmers. According to Getinet et al,
Dirshaye and Eden were developed by the former Essential
Oils Research Center and registered by the Ministry of
Agriculture and Rural development, Animal and Plant Health
Regulatory Directorate in 2009 [6].

The experimental plot was ploughed for three times and
prepared to a fine tilth. Subsequently cross-wise harrowing
was done with disc to level the field properly and for provision
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of drainage. The field was divided into sub plots as per the
layout of experiment. Each experimental plot was 2mx2m with
inter-plot spacing of 1 m and inter-block spacing of 2 m. Each
plot included 6 rows, and plot size was 4m®.

The seed was sown at seed rate of 10, 15, 20, 25 and 30 kg
ha. Sowing was done by hand in 30 cm apart rows. The
seed was dibbled at a depth of 1.5 cm in rows of constant
spacing as per the treatment. Cultural operations like
fertilizer application, weeding, harvesting and etc were done
as per recommendation.

2.3.2. Data Collected

The data collected were; Plant height, Number of leaves
per plant, Number of branches per plant, Days to flowering,
Days to maturity, Number of capsules per plant, Number of
seeds per capsule, 1000 seed weight, Seed yield per plant (g),
Essential oil content (% v w-1), Protein content (g kg-1) and
Fatty acid content.

2.3.3. Data Analysis

All collected data was subjected to ANOVA and the
statistical calculations were performed using SAS version 9.2
computer software. Means comparisons between treatments
was performed using the least significant difference (LSD)
test. Statistical significance is indicated at a probability level
of p<0.05.

3. Result and Discussions

The interaction effect of Variety and Seeding Rate on
phenological characteristics of Nigella

Variance analysis results are given in the following tables 1.
According to results; different seed rates and genotypes were
significantly affected the plant height and number of branch

per plant, while the main effect had significantly observed on
number of days to flower initiation and number of days to first
harvest. Data were presented in figures 1 and 2.

Variety and seed rate interaction was significant for plant
height at 30 DAS, 60DAS and 90DAS (Table 1). At 30DAS,
highest Nigella plant height was obtained from 30 kg ha™ as
18.54 cm for local variety. Within similar growth stage, the
lowest plant height was 13.80cm from 10 kg ha™. The average
plant height for local variety (16.11 cm) was higher than that
observed (15.55cm) Eden and (15.34cm) Dirshaye. Similar
trend was observed at 60DAS and 90DAS, such that, still the
highest plant height (38.12cm) and (46.77cm) were recorded
for local and Eden variety respectively when Nigella was sawn
at seeding rate of 30kgha™'. The lowest plant height at 60DAS
and 90DAS were recoded as (28.0cm) and (33.78cm) for local
and Dirshaye Variety when Nigella seed was sawn at seeding
rate of 10kgha™ (Table 1). At the lower seed rates plant height
are lower in per unit area than higher seed rates. When the seed
rates increases, Nigella would remarkably increase in height.
According to Arici et al., plant height increased with
increasing seed rate [4].

The number of branches per plant recorded was significantly
influenced by variety and seeding rate in this study. The mean
maximum number of branches per plant (5.3) was recorded
with the seeding rate of 10kgha-1 followed by (4.9) with the
same seeding rate for variety Eden and Local respectively. The
seeding rate of 30kgha-1 recorded significantly lower number
of branches per plant accounts (2.4) for Eden variety (Table 1).
The decrease in number of branches per plant with increasing
seed rate may be due to the competition among the plants for
light, nutrient, water and space. Various studies indicated that
the increase in plant densities affected significant reduction in
the number of branches [11, 15].

Table 1. Some phenological characteristics of Nigella as influenced by the interaction effects of variety X seeding rate at different DAS.

Varieties

phenological characteristics seeding rate Dirshaye Eden Local Statistics
30 DAS
10 kg ha'! 13.80° 13.89° 14.92% o
15 kg ha'! 14.11° 14.51° 14.08° ; E;/D((/z))();?iz() 94
20 kg ha'! 15.07¢ 15.68° 15.80¢ : : :
95 o 16.62% 17,04 17.20% Means followed by the same letter are not
30 kg ha” 17'1 1° 16.64‘1 18.54"“ significantly different at P=0.05 level
60DAS
10 kg ha'! 30.82° 31.87° 28.00°
1 a N a 1. CV (%) =11.6
Plant height ey 3131 33.90° 29.32° 2. LSD (0.05) = 1.41
20 kg ha 32.92 34.75 30.82
95 o 34,98 35 3¢ 39 54% Means followed by the same letter are not
30 kg ha” 36.833 36.81“‘1 38. 12¢ significantly different at P=0.05 level
90DAS
10 kg ha'! 38.06° 33.78 35.17° o
15 kg ha 39.841 37.42¢ 39.82¢ ; E;/D((/z)) " 5?'2 52 .
20 kg ha'! 40.92¢" 41.41" 43.50" : : :
95 o 41.89¢ 44251 42.87" Means followed by the same letter are not
30 kg ha” 41'41g 46.77'-' 45'901,,_] significantly different at P=0.05 level
-1 a ab a
10 kg ha-1 5.3b 4.5&b 4.9b 1. CV (%) =103
15 kg ha 4.1 4.8 4.5 2. LSD (0.05) = 0.98
Number of branches per plant 20 kg ha™ 4.4° 2.7™ 3.5% ) : )
75 ke ha 3 7 35 36 Means followed by the same letter are not
5 B “ob T ed s significantly different at P=0.05 level
30 kg ha 2.8 2.4 2.6
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Highly significant difference (p<0.05) was observed in
number of days to Nigella flower initiation. However,
number of days to flower initiation was affected by neither
interaction nor the seed rate. Thus, the great difference
observed in terms of number of days to flower initiation is
due to genotype. The mean earliest days to flower initiation
(72.4 days) was recorded for Eden Variety while Dirshaye
recorded (76.6 days). A prolonged day to flower initiation
(83.2 days), that was delayed by about 6.6 and 10.8 days
respectively from Dirshaye and Eden was observed in local
variety (Figure 1). Kulumsa agricultural research Centre
conducted research on those varieties during 2009 cropping
season at eight test locations and the result confirmed that,
Eden takes 66 to 72 days from planting to flowering while
Dershaye requires 69 to 82days to flower. With regard to
seed rate, no statistical difference was detected in days to
flower initiation. The probable reason for the significant
difference observed among Nigella plants different variety in

day to flower initiation is due to the genetic response to
exiting environment.

Mean data on different varieties of Nigella days to first
harvest sawn at different seed rate are shown in (Figure 2).
Considering Nigella days to first harvest as affected by
varieties followed a similar pattern to that of days to
flowering. Here too, results confirmed again the Eden variety
is ready for harvest earlier (142.8days) than the rest variety.
Maximum days to first harvest (146.3days) that were delayed
by about 2.6 days from Dirshaye and 3.5 days from Eden
were recorded in local variety. Kanter et al. confirmed that,
both Dershaye and Eden require 134 to 150 days from
planting to full maturity [7]. Concerning number of days to
first harvest, the effect of different seed rates was found not
to be statistically significant for the high and low seed rates.
In this study, the variation observed in Nigella days to first
harvest could be explained by the genetic potential of
populations.

5 Nigella Days to flower initiation as affected by genotype
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Figure 1. Nigella mean days to flower initiation as affected by genotype.
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Figure 2. Nigella mean days to maturity as affected by genotype.

The interaction effect of Variety and Seeding Rate on some
yield and yield components of Nigella

Mean data presented in Table 2 indicates the interaction
effect on some yield components of Nigella. Number of
capsule is considered as yield components and it is highly
affected by seeding rate and variety of Nigella. The
interaction effect of seeding rate and variety was highly
significant on the number of capsule per plant (p<0.05)
(Table 2). The highest value (92.1) was observed at seed rate
10kgha™ for Eden variety and the lowest (56.7) was obtained

at 30kgha” seed rate for local variety. Environmental
conditions during pollination at the first stage of seed set,
determine the number of capsule per plant [10].

With similar pattern, number of seed per pod is also
affected by seed rate and variety, such that, the maximum
number seed per capsule (32.5) was obtained at 10kgha
seed rate with insignificant value of 15kgha™ which is 31.92
for Eden variety. Dirshaye variety produced the lowest seed
per capsule (28.3) when it was sawn at 30kgha™. In fact, the
number of seeds per pods is the reservoir capacity of the
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plant. Plants keep photosynthetic material and ultimately lead
to increase in biomass. Number of pods per plant and number
of seeds per pods are good indicators of seed yield.

The thousand seed weight is another important yield
component which has direct impact on final yield of crop. It
was obtained by counting 1000-seeds of each sample using
an automated seed counter. The results of analysis of
variance indicated that 1000-seed weight was highly affected
by the interaction between variety and seeding rate at p<0.05.
Although not statistically different, when local variety was
sawn at10 kgha™ and 15kgha™, it produced the highest 1000-
seed weight (2.60 g and 2.94g respectively) which was
averagely 47.3% higher than that produced at 30kgha
seeding rate (1.46 g) for variety Dirshaye (Table 2). Means
comparison of the interaction between variety and seeding
level showed that the treatment of local variety and
application of 10 kgha' had the highest 1000-seed weight
(2.81g) and the treatment of Dirshaye variety with the
application of 30 kg seedha™’ had the lowest one (1.46g).

The present results have indicated that seed yield was
significantly affected by genotype and seeding rate (p<0.05).
Among various levels of seed rate, 10kgha-1 could result in
highest seed yield (1750kgha™) for Eden. Dirshaye and local
variety when sawn at the lowest seed rate (10kgha™)
achieved almost similar seed yield (1680 and 1612 kgha-1).
The lowest seed yield was found when high seed rate
30kgha-1 was used for local and Eden variety. In different

studies focusing on seed rate, researchers Abdolrahimi ef al,
Shah and Ali et al. found that seed yield ha'for black cumin
were in the ranges of 1400-2150kg ha™ [1, 16, 17, 20]. The
National Variety Registry Committee (NVRC) reported that
the average national yield potential of Nigella is assumed to
be 1500kgha'1. Besides, it has been reported that, in some
places of Ethiopia where is considered as cumin belt, seed
yield observed up to 1500-2500kgha™. At higher seeding
level, inter-plant competition usually increases and hence
decreases seed yield per plant. The present result of seed
yield per hectare is found in the mentioned references. A
wide range of factors, such as variety, growing conditions,
climatic factors and soil properties affect thousand seed
weight.

Genotypes were statistically different from each other in
seed yield per plant. Maximum seed yield per plant was
observed in Eden variety (4.27 g) and minimum in local
variety (3.30g). Dirshaye were moderate as 3.55g. Seed rate
also effect significantly in seed yield per plant. Maximum
yield was obtained 10kgha-1 (4.77 g), followed by 15kgha-1
(4.58 g), which was statistically different. Seed rate of
20kgha-1 (3.10 g) was moderate and 30kgha-1 seed rate
(2.19 g) which was statistically different lower (Table 2). In
interaction, maximum (5.40 g) yield was obtained when Eden
was sawn at IOkgha'1 and minimum (1.95 g) yield was
obtained when local variety was sawn at 30kgha™.

Table 2. The interaction effects of variety X seeding rate on number of capsule per plant, number of seed per capsule, 1000 seed weight, seed yield per plant

and seed yield per hectare of Nigella sativa.

i i Varieties
Yield and yield component Seeding rate - Statistics
parameters Dirshaye Eden Local
10 kg ha'! 88.5° 92.10° 80.24°
0/) —
15 kg ha 83.71° 89.60° 75.55% ; E;’D((/;’))O‘Sgi‘ o
-1 b cd abc . . .
Wl aieEpsr Gopsr e Al ha_l 75'680 85'67e o 64'30‘)0 3. Means followed by the same letter are not significantly
25 kgha . 61.44 : 68.62 L different at P=0.05 level.
30 kg ha” 58.04¢ 60.20° 56.74%
10 kg ha'! 31.0° 32.50°" 31.37°
. 0, =
15 kg ha” 30.5¢ 31.92% 3030 ; : E;/D((/'g();;“-% i
-1 gh ij ghi . .05)=0.
AETLEREEEE RCE vl = ha_l 29'6gh 30'9hij 30'03. 3. Means followed by the same letter are not significantly
25 kg ha 29'7@1 21 305 J different at P=0.05 level.
30 kg ha” 28.3% 29.4" 28.07"
10 kg ha™! 2.55° 2.46 2.60°
0/) —
15 kg ha! 215" 232 2,94 ; E;’D((/;’))O‘S;iz “
: -1 ab b a 5 .05)=4.
LY s omatelt () 20kg ha_l 1.998“ 1'87b 2'83b 3. Means followed by the same letter are not significantly
25 kg ha . 1.89 . 1'50b 1'68b different at P=0.05 level.
30 kg ha” 1.46™ 1.47 1.49
10 kg ha'! 533" 5.40° 5.38°
0/) —
15 kg ha! 461° 5.12° 456" ; E;/D((/'g();;l-% ’s
. -1 a a b o o =2.
SR el e (T () = ha_l 3.9913 4'47bc 3'82bc P 3. Means followed by the same letter are not significantly
25kgha . 2'23b 3'23b 2.88 . different at P=0.05 level.
30 kg ha” 1.98> 2.08> 1.95%¢
10 kg ha'! 1680° 1750° 1612°
0/) —
15 kg ha' 1609° 1720° 1604° ; E;’D( (/;’)) 0‘5‘)‘-3 04
2 -1 © ® © o g — Y
Seed yield per hectare (kg) 20 kg ha_l 1596d 1680d 1552d 3. Means followed by the same letter are not significantly
25 kg ha . otz 1621 e different at P=0.05 level.
30 kg ha” 1560° 1584° 1440°
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4. Conclusion and Recommendation

This study demonstrated that lower seed rate (IOkgha'l)
with Eden variety consistently increased primary branch,
leaves per plant, capsule per plant, seed pieces per pod,
1000seed weight, yield per plant and total yield of black
cumin of local land race under rain fed conditions. The above
attributes were significantly lower in the crop sown at
30kgha”. However, the higher seed rate (30kgha™) resulted
in maximum plant height and earliest days to flowering and
crop maturity. The present investigation revealed that all the
traits studied were significantly influenced by level of seed
rate. Seed rate of IOkgha'1 increased total yield by 10.66% as
compared to 30kgha™ for Eden Variety. This clearly shows
potentially the best possible use of lower seed rate (10kgha™)
in areas with similar agro-ecological characteristics of the
study area. So production of Eden variety at 10kgha™ is
recommended for the study area and similar agro-ecology. As
the crop is undoubtedly suitable for the study area, there is a
need to evaluate the crop in different farming situations.
Further, there is also a need to study the performance of the
crop in the context of economic viability. Additionally,
augmenting present theme of study with any other agronomic
measures like nutrition, irrigation, as well as pathological
aspects is very important.
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