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Abstract 

The establishment of Kalonji crop in climatic condition of District Haripur was studied for high 

quality and production through sowing time and nitrogen application methods. This study was 

carried out during Rabi 2016-17 at Agricultural Research Farm University of Haripur, KPK. The 

study was arranged in RCBD split plot arrangement having six sowing times as main plot while 

three nitrogen application methods were kept in subplots replicated thrice. Sowing time and 

nitrogen application methods significantly influenced plant height at 1st flower initiation, plant 

height at maturity, days to maturity, number of capsules plant-1, number of seeds capsule-1, 1000-

grains weight, grain yield and fixed oil content however, essential oil content were non-

significantly affected by application methods. Crop sown on 10th November and nitrogen 

application methods 50% during sowing, 25% 60 DAS and remaining 25% 90 DAS as foliar 

application increases the quality and production traits of Kalonji in agro-climatic conditions of 

District Haripur. 
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Introduction 

Spices are consumed and appreciated for 

their unique flavor and aroma. They have 

entered the agricultural productivity around 

6000 B.C though their presence was recorded 

in Neolithic sites even earlier [1]. Among the 

seed spices grown, black cumin (Kalonji) is 

considered as a miraculous spice having very 

important medicinal values apart from its 

intrinsic flavor [2]. It is also appreciated as 

magical herb for its ability to treat allergies, 

asthma, and immune disorders [3]. One of the 

most expansively studied plants, as a result of 

the growing interest in naturally occurring 

compounds with anti-cancer potential, is 

Nigella sativa. L also known as Black Seed, 

Black Cumin or Kalonji [4].  

Kalonji is a field crop that belongs to 

Ranunculaceae, the butter cup family. The 

seeds or grains resembling onion seed are 

used both as spice and medicine [5]. The crop 

is known by many common names viz. 

Kalonji, black-caraway, fennel-flower, 

nigella, nutmeg-flower and roman-coriander 

[6]. In religion Islam, it is considered as one 

of the supreme forms of healing medicine 
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available. The Prophet Muhammad (S.A.W) 

once stated that Kalonji can cure every 

disease except death [7]. Hence, it is 

appropriately known as seed of blessing 

(habbatul barakah) [8].  

The crop is presently cultivated in parts of 

Asia, Africa, Europe and America. The major 

producing countries are India, Sri Lanka, 

Bangladesh, Afghanistan, Egypt, Iran, Iraq, 

Syria, Turkey and Ethiopia [9]. The crop 

productivity in India was reported to be 

between 300-500 kg ha-1. However, little 

information is yet available about the crop’s 

adoptability and productivity in the agro-

climatic conditions of Pakistan [10]. Of all 

management aspects of growing a crop, 

sowing time is probably mostly subject to 

variation because of the very great 

differences in the weather at sowing time 

between seasons and within the range of 

climates [11]. Farmers who plant Kalonji 

early are concerned about frost, poor 

emergence and early plant growth while on 

other hand farmers who plant Kalonji late are 

concerned the final grain yield and grain 

moisture (crop maturity) [9]. Nitrogen is vital 

in crop productivity which plays an important 

role in accelerating yield and gave optimum 

economic return and its deficiency will result 

in low yield and productivity. (Amanullah et 

al. [12] stated that a split application of N is 

suitable to attain optimum crop yield. Timing 

of N application is also deliberated as the best 

managing strategy and is very crucial for crop 

production [13].  

The crop is recognized as a potential 

component in crop diversification in recent 

years. The present experiment was aimed to 

study the sowing time and nitrogen 

application methods impact on production 

traits of Kalonji under agro-climatic 

conditions of Haripur.  

Materials and methods  

Site description 

The present experiment was conducted 

during rabi seasons of 2016-17 at 

Agricultural Research Farm University of 

Haripur, KPK. The farm is situated in district 

Haripur with 33°44’ N latitude, 72° 35’ E 

longitude and altitude of 610m from the mean 

sea level.  Prior to preparatory cultivation of 

the experimental site, soil samples from 0 to 

15 cm depth were collected at random and 

composited soil samples was prepared. These 

samples were analyzed for different physico-

chemical properties of soil by following the 

standard methods (Table 1). Rainfall and 

temperature data were collected and are 

summarized in (Figure 1). In addition to 

rainfall, the crop water requirement was 

fulfilled by supplying water as surface 

irrigation when required. The results of the 

soil analysis indicated that the experimental 

soil belonged to the textural class of silty clay 

loam, slightly alkaline in reaction, low in 

available organic carbon and nitrogen, 

medium in phosphorous and adequate in 

available potassium. 

Table 1. Soil physiochemical analysis 

Soil 

texture 

PH 

value 
Ec 

Organic 

matter 

N 

(%) 
P (ppm) K(ppm) Ca+ Mg+ Hco3 Cl 

Silty 

Clay 

loam 

7.85 1.19 0.55 0.064 8.71 74 5.25 0.75 5.8 0.12 

Experimentation 

The experiment was laid out in randomized 

complete block design with split plot 

arrangement having three replicates. The 

sowing time were allotted as main-plot factor 

whereas, nitrogen application methods were 

taken as sub-plot factor. Kalonji variety 

NARC-1 was used in the experiment. The 
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seeds were dibbled at a depth of 1.5 cm in 

rows having 12 inches row to row distance. 

A seed rate of 5 kg ha-1 was used for sowing 

the crop. The seeds were covered with good 

allotted in subplots. The seeds were sown 

according to the time i.e. on 20th Oct, 30th 

Oct, 10th Nov, 20th Nov, 30th Nov and 10th of 

Dec.  

The crop was fertilized with nitrogen, 

phosphorus and potassium at rate of 40-20-20 

kg ha-1
 
from sources of urea, triple super 

phosphate (TSP) and muriate of potash (MP) 

respectively. The full amounts of triple super 

phosphate and muriate of potash was applied 

at final land preparation as a basal dose.  

For nitrogen application each plot was 

divided into three sub plots and urea 

application was as: N1= half dose at sowing 

and remaining after 60 days after sowing as 

soil applied. N2= Half dose at time of sowing 

and remaining half after 60 days after sowing 

(DAS) as foliar application. N3= Half at the 

time of sowing and remaining will be applied 

as 25% 60 DAS and 25% 90 DAS as foliar 

application.  

All other cultural practices were kept same. 

Data on plant height at first flower initiation 

and maturity, number of days to maturity, 

yield attributes, yield and quality parameters 

were recorded. The essential (volatile) oil 

content in the seed was determined by hydro-

distillation according to [14] standard 

method. The seed oil (fixed oil) content was 

determined using the Soxhlet extraction 

according to the official method [14]. The 

data collected on different parameters was 

subjected to analysis of variance (ANOVA) 

technique to observe the difference, between 

different treatments as well as their 

interactions. In case where the difference was 

significant the mean was further assessed for 

differences through least significant 

difference (LSD) test. Statistical computer 

software, Statistix 8.1, was applied for 

computing both ANOVA and LSD [15]. 

Figure 1. Average monthly meteorological data during crop growth season

Results and discussion 

Plant height at 1st flowering (cm) 

 Plant height at 1st flowering was 

significantly affected by sowing time and 

nitrogen application methods whereas, its 

interaction were found non-significant (Table 

2). Tallest plants at first flowering (54.5cm) 

was observed in crop sown on 30th October 

followed by (51.05cm) crop sown on 20th 

October however, shorter plants height at 1st 
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flowering (29.67cm) was recorded in crop 

sown on 10th of December. Regarding 

nitrogen application methods tallest plants 

(44.87cm) were recorded when nitrogen was 

applied as 50% nitrogen during sowing, 25% 

60 DAS as foliar application and remaining 

25% 90 DAS as foliar, while minimum plant 

height at 1st flowering (42.13cm) was 

recorded when nitrogen was applied as 50% 

nitrogen during sowing and remaining 50% 

nitrogen 60 days after sowing as foliar 

application (Table 3). The significant 

decrease in plant height in the delayed 

sowings treatments could be associated with 

lower minimum temperatures which 

discouraged active early growth and 

assimilate-building. Thus, the plants did not 

have adequate opportunity for photosynthesis 

and their height decreased. [16] Similar 

observations were reported by previous study 

on Kalonji. [18] Mentioned that foliar 

spraying of urea wasn’t superior to soil 

application however, combination of soil and 

foliar application treatments showed positive 

responses and these treatments needs further 

examination, and this means that the nitrogen 

applied through foliar feeding without any 

quantities of soil-N applied are not fairly 

enough to face the necessities of plants. 

Plant height at maturity (cm) 

Plant height at maturity was significantly 

affected by sowing time and nitrogen 

application methods whereas, its interaction 

were found non-significant (Table 2). Tallest 

plants at maturity (62.23cm) were recorded 

with crop sown on 30th October, followed by 

(56.49cm) crop sown on 20th October, 

whereas smallest plants at maturity 

(37.48cm) were recorded in crop sown on 

10th December. Regarding nitrogen 

application methods tallest plants at maturity 

(51.73cm) were observed when nitrogen was 

applied as 50% during sowing and remaining 

25% 60 DAS and 25% 90 DAS as foliar 

application while smallest plants at maturity 

(48.82cm) were in nitrogen application 

method of 50% nitrogen during sowing and 

remaining 50% 60 DAS as foliar applied 

(Table 3). Decrease in plant height in late 

sowing was due to shorter growing period. 

Early sown crop may have enjoyed the better 

environmental conditions especially the 

temperature and solar radiation which 

resulted in higher plant height. Also, it seems 

that the decrease in height at the last sowing 

date was brought about not only by shorter 

growing period, but also by shorter day 

length which accelerated flowering and thus, 

stunted the growth of main stem. Method of 

nitrogen application played an important role 

in plant height. Since the recovery of nitrogen 

as 50% during sowing and remaining half as 

foliar application remains higher. These 

results are in line with the findings of [17, 

18].  

Table 2. Analysis of variance results (Mean square) for different traits of Kalonji under 

various sowing time and different nitrogen application methods 

Significant at 0.05 level

Source 
D

f 

Plant 

height at 

1st 

flowering 

Plant 

height 

maturity 

Days to 

maturity 

Capsules 

plant-1 

Seeds 

capsule-1 

1000-

grain 

weight 

Grain 

yield 

fixed  

oil 

content 

Essential 

oil 

content 

R 2 9.25 13.64 2.07 43.12 140.18 0.0051 43141 0.171 0.00007 

ST 5 758.106 717.86 2151.81 139.21 3163.75 2.824 894097 28.268 0.0016 

Error r*SD 10 9.84 9.75 5.3 21.56 104.03 0.053 70277 0.459 0.00025 

NM 2 33.98 39.904 25.41 24.44 901.94 0.312 355252 3.221 0.00001 

SD*NM 10 6.51 6.57 15.36 44.63 69.59 0.143 69303 0.732 0.00006 

Error 24 5.72 4.39 3.04 4.02 68.04 0.0876 51830 0.387 0.00012 

CV %  5.5 4.18 0.97 6.05 10.46 12.81 23 1.8 3.08 

Mean  43.54 50.106 180.48 33.16 78.88 2.31 990 34.51 0.35 



 

 

Number of days to maturity 

The number of days to maturity was 

significantly influenced by time of sowing, 

nitrogen application methods and their 

interaction (Table 2). Significantly highest 

number of days to maturity were taken by 

crop sown on 20th October (200.56 days), 

followed by (191.11 days) crop sown on 30th 

October while least number of days (158.00 

days) to maturity was observed in crop sown 

on 10th December. Regarding nitrogen 

application methods significantly higher 

number of days to maturity (181.22 days) 

was recorded when nitrogen was applied as 

50% nitrogen during sowing + 50% 60 DAS 

as foliar application while minimum number 

of days to maturity (179.11 days) were 

recorded when nitrogen was applied as 50% 

nitrogen during sowing and remaining 50% 

60 DAS as soil applied (Table 3). Concerning 

interaction, highest number of days to 

physiological maturity (204 days) was taken 

when crop was sown on 20th Oct and nitrogen 

was applied as 50% during sowing and 

remaining 25% 60 DAS and 25% 90 DAS as 

foliar application respectively (Figure 2).  

This can be attributed to the plasticity of the 

crop to adjust to prevailing weather and 

competition for resources by reprogramming 

the different phonological stages, and also 

availability of essential nutrient like nitrogen 

at crucial stages also affected crops maturity. 

These results are in agreement with those of 

[16, 19].

Table 3. Mean of plant height, days to maturity, number of capsules plant-1 and no of seeds 

capsule-1 of Kalonji as affected by various sowing time and nitrogen application methods 

 
Plant height at 

first flowering 

Plant Height(cm) 

at maturity 

Days to 

maturity 

No of Capsules 

plant-1 

No of seeds 

capsule-1 

Sowing time 

20-Oct 51.05 b 56.49 b 200.56 a 31.34 bc 91.6 b 

30-Oct 54.5 a 62.23 a 192.11 b 35.94 ab 81.01 bc 

10-Nov 46.53 c 52.37 c 184.89 c 39.38 a 106.58 a 

20-Nov 42.45 d 48.57 d 178.11 d 32.99 bc 74.15 cd 

30-Nov 37.04 e 43.47 e 169.22 e 28.47 c 53.38 e 

10-Dec 29.67 f 37.48 f 158.00 f 30.81 c 66.57 d 

LSD 3.29 3.28 2.41 4.87 10.71 

Nitrogen application methods 

NM1 43.62 ab 49.75 a 179.11 b 31.81 b 71.87 c 

NM2 42.13 b 48.82 b 181.22 a 33.78 a 78.73 b 

NM3 44.87 a 51.73 a 181.11 b 33.88 a 86.03 a 

LSD 1.64 1.44 1.19 1.38 5.67 

SD×NM Ns Ns * * Ns 

Note: NM1: 50% during sowing and remaining 50% 60 DAS as soil applied, NM2: 50% during sowing and remaining 

50% 60 DAS as foliar application and NM3: 50% during sowing and remaining 25% 60 DAS and 25% 90 DAS as 

foliar application, NS: non-significant results

 

Number of capsules plant-1 

The number of capsules plant-1 was 

significantly influenced by sowing time, 

nitrogen application method and their 

interaction (Table 2). Highest capsules plant-

1 (39.85) was in crop sown on 10th of 

November followed by (35.94) crop sown on 

30th October, while lowest number of 

capsules plant-1 (28.47) was recorded in crop 

sown on 30th November. Among nitrogen 

application methods maximum capsules 

plant-1 (34.11) was noticed with nitrogen 

application method of 50% during sowing as 

soil applied and remaining 25% 60 DAS and 

25% 90 DAS as foliar application, whereas 

minimum number of capsules plant-1 (31.81) 

was noticed in nitrogen application method 

of 50% nitrogen during sowing and 

remaining 50% 60 DAS as soil applied 

(Table 3). Concerning interaction maximum 
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number of capsules plant-1 (44.3) was 

obtained in the crop sown on 10th November 

applied with nitrogen as 50% during sowing 

as soil applied and remaining 50% as foliar 

application 60 DAS (Figure 3). The 

significantly higher values for number of 

capsules plant-1 in the narrow margin of 

sowing time was due to the higher number of 

branches, dry matter accumulation and 

growth rates at different stages of plant 

growth. Delay in planting caused severe 

reduction in the number of capsules per plant 

and hence early sowing was reported to be 

critical in Kalonji. Application of nitrogen at 

critical stages of plant growth significantly 

influenced number of capsules plant-1 which 

later on has a significant impact on yield. 

These results are in line with the findings of 

[19, 20].

 

Figure 2. Days to maturity as affected by interaction of sowing time and nitrogen application 

methods 

 

Number of seeds per capsule 

The number of seeds per capsule was 

significantly influenced by sowing time and 

nitrogen application methods, but their 

interaction was not significant (Table 2). 

Maximum number of seeds capsule-1 

(106.58) was recorded in crop sown on 10th 

of November followed by (91.6) crop sown 

on 20th October, while minimum number of 

seeds capsule-1 (53.38) was recorded in crop 

sown on 30th November. Regarding nitrogen 

application methods highest number of seeds 

capsules-1 (80.03) was obtained when 

nitrogen was applied as 50% during sowing  

 

as soil applied and remaining 25% 60 DAS 

and 25% 90 DAS as foliar application, 

whereas minimum number of seeds capsule-1 

(71.87) was recorded during nitrogen 

application method of 50% nitrogen during 

sowing and remaining half 60 DAS as soil 

applied (Table 3). Reduced growth and yield 

in delayed sowing was attributable to 

changes in the radiation and temperature 

which are unfavorable to the crop. The 

advantage of suitable season and time of 

sowing is irreplaceable with any other 

agronomic management. The advantage of 
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suitable time of sowing was reported in 

different farming situations [21, 22].

Figure 3. Number of capsules plant-1 as affected by interaction of sowing time and nitrogen 

application methods

 

1000-grains weight (g) 

1000-grains weight was significantly 

influenced by the time of sowing and 

nitrogen application methods, but not by their 

interaction during the study (Table 2). 

Highest 1000-grains weight (2.84 g) was 

recorded in the crop sown on 10th of 

November followed by (2.49 g) crop sown on 

20th November while lowest 1000-grain 

weight (1.55 g) was recoded in crop sown on 

30th November. Among nitrogen application 

methods, significantly higher 1000-grains 

weight (2.38 g) was observed with nitrogen 

application method of 50% during sowing as 

soil applied and remaining 25% 60 DAS and 

25% 90 DAS as foliar application while 

lowest 1000-grains weight (2.15 g) was 

recorded when nitrogen was applied as 50 % 

during sowing and remaining 50% 60 DAS 

as soil applied (Table 4). Crop sown in early 

November had produced bold and plump 

grains, it may be due to the reason that 

because it had prolong period for growth and 

development and grain filling period and 

faster growth of late sown crop has affected 

the grain size and produced lighter grains.  

1000-grain weight resulting from delayed 

sowing was probably due to the decrease in 

translocation of photosynthates to the 

ripening grain. This may be due to the 

provision of N through urea spray at later 

growth stages which might have enhanced 

accumulation of assimilates in the grains and 

thus resulting in heavier grains of Kalonji. 

Similar observations were observed by [16, 

22].
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Table 4. Mean of 1000-grain weight (g), grain yield (kg/ha), essential oil content (%) and 

fixed oil content (%) of Kalonji as affected by various sowing dates and nitrogen application 

methods 

 
1000-grain weight 

(grams) 
seed yield (kg/ha) 

Essential oil 

content (%) 

Fixed oil content 

(%) 

Sowing time 

20-Oct 2.65 ab 1169.6 b 0.34 c 35.70 b 

30-Oct 2.65 ab 1002.2 bc 0.35 bc 35.06 bc 

10-Nov 2.84 a 1480.0 a 0.37 a 36.93 a 

20-Nov 2.49 a 952.6 bc 0.36 ab 34.41 c 

30-Nov 1.55 c 754.6 cd 0.35 bc 32.57 d 

10-Dec 1.65 c 580.7 d 0.33 c 32.42 d 

LSD 0.24 278.45 0.016 0.71 

Nitrogen application methods 

NM1 2.15 b 899.6 b 0.353 NS 34.66 a 

NM2 2.38 a 918.5 b 0.353 34.04 b 

NM3 2.38 a 1151.9 a 0.352 34.84 a 

LSD(0.05) 0.2 156.62 Ns 0.42 

SD×NM Ns Ns Ns Ns 

Seed yield (kg/ha) 

Seed yield (kg/ha) was significantly 

influenced by sowing time and nitrogen 

application methods, but their interaction was 

non-significant during the study (Table 2). 

Highest seed yield was recorded with the crop 

sown on 10th of November (1480 kg/ha) 

followed by crop sown on 20th October 

(1169.6 kg/ha) whereas, lowest seed yield was 

observed when crop was sown on 10th 

December (580.7 kg/ha). Regarding nitrogen 

application methods, highest seed yield 

(1151.9 kg/ha) was recorded when nitrogen 

was applied as 50% during sowing as soil 

applied and remaining 25% 60 DAS and 25% 

90 DAS as foliar application, whereas lowest 

grain yield (899.6 kg/ha) was recorded when 

nitrogen was applied as 50% during sowing 

and remaining 50% 60 DAS as soil applied 

(Table 4). The mid sown crop has higher grain 

yield because drop of temperature and 

unfavorable conditions for growth at late 

sowing had decreased the grain yield. Results 

obtained from the study were comparable with 

[23, 24] findings that delayed sowing results 

in reduced vegetative growth leading to 

reduced number of capsules per plant and seed 

yield (kg/ha). 

 

Fixed oil content % (vw-1) 

The fixed oil content of Kalonji seed (% vw-1) 

was significantly influenced by sowing time 

and nitrogen application methods, but their 

interaction was non-significant during the 

study (Table 2). Optimum fixed oil content 

(36.93%) was recorded with the crop sown on 

10th November followed by crop sown on 20th 

October (35.7 %), while lowest fixed oil 

content (32.42%) was recorded in crop sown 

on 10th December. Concerning nitrogen 

methods, Fixed oil content recorded with 

nitrogen application method of 50% during 

sowing as soil applied and remaining 25% 60 

DAS and 25% 90 DAS as foliar application 

was on par and significantly superior over 

others (34.84 %) during the study while 

nitrogen application method of 50% during 

sowing and remaining 50% 60 DAS as foliar 

application shows lowest fixed oil content 

(34.04%) (Table 4). The higher fixed oil 

content with early sowing may be due to 

improved dry matter production and enhanced 

source capacity which might have improved 

the translocation of photo-assimilates to sink, 

thus promoting the biosynthesis of oil. These 

results are in accordance with those of [19, 

21]. 

 



Pure Appl. Biol., 7(2): 476-485, June, 2018 
http://dx.doi.org/10.19045/bspab.2018.70060 

484 

Essential oil content 

The essential oil content of the Kalonji seeds 

(% v w-1) was significantly influenced by time 

of sowing alone during the study. 

Significantly higher essential oil content was 

recorded with the crop sown on 10th 

November followed by crop sown on 20th 

November (0.37 and 0.36% respectively), 

whereas, minimum essential oil content (0.33 

% vw-1) was recorded in crop sown on 10th of 

December (table 4). Environmental factors 

such as light, temperature, and moisture status 

can greatly influence the emission of volatiles 

and the yield and composition of essential oils 

[25]. The differences in the essential oil 

content due to the time of sowing may be due 

to the differences in light, temperature and 

relative humidity which prevailed during 

different crop phonological stages in each 

sowing [16]. 

Conclusion 

Based on present research it is concluded that 

sowing time of Kalonji in agro-climatic 

conditions was critical to increased seed yield 

possibly due to higher number of Capsules per 

plant, plant height, fixed oil content and 

essential oil content. Nitrogen is very much 

important for increasing yield. Right 

application time of N improved nitrogen use 

efficiency of Kalonji. Split application of 

nitrogen is suitable to attain optimum Kalonji 

yield and quality. It was concluded from the 

research that morphology, yield and quality of 

Kalonji perform better when crop was sown at 

10th of November, and nitrogen was applied as 

50% during sowing and remaining 25% 60 

DAS and 25% 90 DAS as foliar application. 
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