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Table 1. Physical and chemical characteristics of the experimental locations at 0-30 depth of soil
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Figure 1. Interaction effect of plant density and sowing date on plant height in black seed. D1, D2,
D3 and D4 are 40, 80, 120 and 160 plants per m™2. SD1, SD2, SD3 and SD4 are sowing dates in

Oct-7, Nov-6, Dec-6 and Jan-5, respectively. Means with the same letters do not have a

significant difference based on the LSR test at 5% probability level.
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Figure 2. Interaction effect of plant density and sowing date on lateral branches in black seed. D1,
D2, D3 and D4 are 40, 80, 120 and 160 plants per m™. SD1, SD2, SD3 and SD4 are sowing dates
in Oct-7, Nov-6, Dec-6 and Jan-5, respectively. Means with the same letters do not have a

significant difference based on the LSR test at 5% probability level.
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Table 2. Results of analysis of variance for yield and yield components of black seed as affected by planting date and plant density

ol am s oS gl 3 Shas
; (e J (e 15505
Sl ae df Plant height o i JseS 3 4l sles It ) e
Sl asls 5 ' il <l > Slas ool
Sources e “#2 Number of seed “ . wﬂo_.om_ow_
of variation Number of lateral Number of capsules per capsule 1000-seed Seed yield yield
branches per plant weight
J . . ns ns ns ns
1 3121™ 0.003™ 14.17™ 14.17 0.00011 3424.01 821307.19
Year
W) L1, . . . .
e 6 21.3™ 2.33™ 0.43™ 12.342™ 0.000™ 342.42™ 1307.92™
Replication
. & 3 359 26.11 5.67 323.10. 4.090 31276.10 102527.51
Sowing date
Jl X2 506 ns ns ns ns ns ns s
] 3 106 0.17 0.061 1.67 0.067 33.17 137.47
Sowing datex Year
e
18 76.8 131.52 251.09 12.19 0.11 4130516.09 521316.16
Error 1
15 .
g 3 342 0.182%* 1923.61%* 21.33%* 1.35" 301233.13%* 770617.53%*
Density
Jlexo S5 ns ns ns ns ns
. 3 74.6™ 417.21™ 22.14 71.33 0.34 132311.23 550615.14
Density xyear
1 x oS b ok o o o s o o
%.a e 9 67.6 1.31 2.01 81.55 0.75™ 3295.25 1603.45
Sowing datex density
L % oS 5 x SalS b
L. o @ 9 121™ 221™ 41.05™ 0.0007 ™ 0.21™ 6214.17™ 1544106.21 ™
Sowing datex densityxyear
Y e
72 67.8 136.52 241.06 11.29 0.11 300161.21 63122.14
Error 2
[GE e JUVW-
b - 7.41 9.21 10.11 432 521 472 2.77
CV (%)

ns: non-significant, ** and * significant at 5% and 1% probability levels, respectively.
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Table 3. Means comparison for the interaction effect of sowing date and plant density on yield and yield

components of black seed
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Sowing date (g in 2> 63) Numbelr of (ESa 5305 kS 25 AS)

capsra stper lumber of seeds 1000-seed e
iensity (plant.m?) p per Grian yield
I weight (g) Biological
capsule (kg/ha) yield (kg/ha)

40 46.6" 122.3* 3.01° 735° 3510¢
L0 80 40.3° 105.6° 2.93¢ 1445° 4303°
October 7 120 36.4° 103.5° 2.81° 1450° 4623°
160 29.2¢ 86.9° 2.79° 820° 4806°
40 45.9° 121.2° 3.01° 740° 34507
ok e 80 39.3° 108.8" 2.92° 1450° 4409°
Novamber 6 120 35.4° 107.8° 2.89° 1455° 4605¢°
160 28.1¢ 84.8° 291° 825° 4750°
40 35.5° 97.7° 2.67° 625° 2752¢
3T 80 31.7° 86.1° 2.69* 840° 3450°
December 6 120 25.3° 85.1° 2,67 835" 3654°
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40 30.7° 82.5° 2.45° 332¢ 20507
6310 80 25.1° 71.4° 2.42° 605° 2345°
January 5 120 19.8° 69.7° 2.40° 675° 2544°
160 16.9¢ 65.8° 2.46° 765 2955°
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Means followed by similar letter are not significantly different by LSR test at 5% probability level
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Extended Abstract
Rezvani, H., Fazlikakhki, S., F., Azimi Atrakleh, R., Zavar, S., Effect of sowing date and plant density

on yield and yield components of black cumin

(Nigella sativa L.) in Gorgan
Applied Research in Field Crops Vol 36, No. 2, 2023 01-03: 01-18(in Persian)

Introduction

Black seed is one of the most important medicinal plants in the world, which is
used in large quantities in the pharmaceutical, health and food industries. Planting
date and suitable climatic conditions are the most important factors in plant
establishment and achieving the desired economic yield, so that the vegetative and
reproductive stages of plants are adapted to the desired environmental conditions
through utilizing suitable planting dates and environmental conditions (Mehta et
al,2009). In very early planting, low soil temperature and frost damage cause poor
plant establishment in spring (Koocheki et al, 2017). Delay in planting date due to
shortening of plant growth period and the possibility of occurrence of flowering
time with high temperatures had adverse effects on plant growth and development.
Yet, optimal plant density is a density in which all environmental factors (water,
air, light and soil) are fully utilized by the plant and at the same time, in-plant
and out-of-plant competitions are at a minimum to achieve the maximum possible

vield with the desired quality (Khajehpour, 2016). Hence, the present study was
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aimed to evaluate the effect of sowing date and plant density on yield and yield
components of black seed in Gorgan region, Iran.

Materials & Methods

In order to investigate the effect of sowing date and plant density on yield
and yield components of black seed, an experiment was conducted in a split plot
arrangement based on a randomized complete block design with three replications
in Agriculture Reseach and Education center of Golestan, Iran during two growing
seasons of 2019-2020 and 2020-2021. In this experiment, the main plots were
four sowing dates (October 5" ,November 5" , December 5" and January 5%)
and the subplot was plant density at four levels (40, 80, 120 and 160 plant.m?).
The morphological and yield components such as plant height, number of lateral
branches, number of capsules per plant, number of seeds per capsule, 1000-seed
weight, biological yield and grain yield in plant were measured at the physiological
maturity

Results & Discussion

The results showed that delaying the sowing date significantly affected the yield
and its components. The grain yield, number of capsules per plant, number of seeds
per capsule and 1000-seed weight decreased by 64, 40, 32 and 22%, respectively.
A primary cause for this decline is that the temperature stress was induced by
the delayed sowing, which resulted in the sterile flowers and their subsequent
detachment, thereby diminishing the production potential of capsules and other
yield components. Furthermore, the aforementioned traits exhibited an increasing
trend as plant density rose from 40 to 120 plant.m, however, upon further increasing
the density to 160 plant.m?, these traits were reduced with the exception of plant
height and biological yield. The interaction between sowing date and density was
significant for all traits except for 1000-seed weight. The highest grain yield (1455
kg.ha') was obtained on November 6 at a density of 120 plant.m™, which was not
significantly different from a density of 80 plant.m?. It appears that the increase
in seed yield, which was associated with the increase in plant density was a result
of higher leaf area, effective utilization of solar radiation during growth period

and enhanced photosynthetic capacity and production of more capsules per unit
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area. The lowest grain yield (650 kg.ha! ) was obtained on January 5 at a density
of 40 plant.m?, marking a 42% reduction compared to the yield on November 6 .
Also, the highest biological yield (5376 kg.ha') was obtained on November 6 at
a density of 160 plant.m™. Correlation analysis indicated that grain yield had the
highest significant positive correlation with the number of lateral branches (r =
0.89 *) and the number of capsules per plant (r = 0.94 **).

Conclusions

The results of this study showed that the highest (1450 kg.ha') and lowest (525
kg.ha') grain yields were produced from the sowing dates of November 6 and
in January 6, respectively. Therefore, in order to achieve the desired economic
yield in the cultivation of black seed plant, early cultivation (preferably in the first
decade of November) with 80 plants per square meter can be recommended for
Gorgan region, Iran.

Keywords: Biological yield, Delayed sowing, Economic yield, Plant density
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