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Introduction

The use of medicinal plants has been done since ancient times and may even be considered the origin of
modern medicine. Medicinal plants are a source of biomolecules with therapeutic potential and lead to
development of new drugs. Black Seed (Nigella sativa L.), often referred to as a "miracle herb," is a medicinal
plant that has been used worldwide for centuries in the treatment and prevention of diseases such as cancer and
diabetes. Additionally, it has been valued as a spice and flavouring agent in products like bread and sweets .

Various factors influence the growth and yield of black seed per unit area, with the planting date being
particularly significant. The timing of planting affects environmental conditions during the plant's growth stages,
influencing the rates of vegetative and reproductive growth and ultimately impacting yield. Therefore, selecting
the appropriate planting time is crucial for the successful cultivation of any crop, including black seed. The aim
of this research is to determine the most suitable planting date of black seed for this plant and the response of
different ecotypes of this medicinal plant to the planting date in the weather conditions of Gorgan city.

Materials and Methods

In order to evaluate different ecotypes of black seed in response to planting dates in Gorgan, a field
experiment with four planting dates was carried out in the cropping year of 2020-2021 at the research farm of
Gorgan University of Agricultural Sciences and Natural Resources, Iran. The experiment was carried out in the
form of split plots based on completely randomized block statistical design with three replication, in which four
planting dates were 18" December, 17" January, 16™ February and 18™ March as the main plot and thirteen
ecotypes (Such as Tafaresh, Gardmiran, Razan, Hamedan, Arak, Esfahan, Semirom, Eqlid, Ashkazar, Zabol,
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Bajestan, Sarayan and Khaf) with three replication were considered as sub-plot. In this research, the attributes of
plant height, number of branches per plant, number of follicles per plant, number of grains per follicle, weight of
1000 grains and grain yield were measured. After harvesting, measurements were taken and then the data were
analyzed with SAS 9.4 statistical software and means comparison was done with LSD’s test in significance at
5% probability level. Graphs were prepared using Excel software.

Results and Discussion

The results showed that the interaction effects of planting date and ecotype on plant height, number of
branches per plant, number of capsules per plant, number of grains per capsule and 1000-grain weight were
significant. However, the main effects of planting date and ecotype on grain yield were significant, and the
interaction effects were not significant. With the delay in planting, all measured traits decreased. The highest
grain yield was obtained from the first planting date (December 18) with 1245 kg per ha. The highest grain yield
was obtained from Khaf (1245 kg.ha?), Sarayan (1179 kg.ha'), Bajestan (1156 kg.hat), Zabol (1141 kg.ha't)
and Esfahan (1117 kg.ha*) ecotypes. In contrast, the lowest grain yield was obtained from the fourth (March 18)
planting date with 694 kg.ha*. The lowest grain yield was obtained from Arak and Gardmiran ecotypes with 903
and 890 kg.ha, respectively. With the delay in planting, the grain yield of high-yield ecotypes decreased linearly
(8-9 kg.ha for each day of delay in planting), with the difference that the decrease in grain yield in the Bajestan
ecotype (5.8 kg.ha for each day of delay in planting) was less than other ecotypes, which indicates the high
adaptability of this ecotype to the planting date and environmental conditions of Gorgan. Also, there is a positive

and significant correlation between grain yield and traits of plant height (0.73**), number of branches per plant
(0.56**), number of follicles per plant (0.83**), number of grains per follicle (0.84**) and 1000- grain weight
(0.55**).

Conclusion

In general, the results of this research showed that planting date and ecotype have a significant effect on
black seed yield, and it is recommended to plant high-yield ecotypes in December to obtain higher grain yield in
Gorgan and additional tests should be done in this area for final confirmation.
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Table 4- Mean comparison of the average number of branches per plant of different black seed ecotypes in response to
planting date

i o5 Jol cwils’ &, 090 Cols )b pgw Sl &b 2 ke cwil & ,U
Ecotype First planting date  Second planting date  Third planting date  Fourth planting date
A 7.00 6.33 6.33 433
Tafresh
R 6.00 6.00 6.67 5.33
Gardmiran
0 7.00 6.00 6.67 5.33
Razan
Ohon 6.33 7.00 6.67 5.00
Hamedan
< 6.33 6.00 6.67 5.00
Arak
olee! 7.00 7.00 6.67 433
Esfahan
P 7.00 7.00 6.67 4.00
Semirom
- 6.00 7.00 6.33 3.33
Eqlid
53 7.00 7.00 6.33 3.67
Ashkezar
H; 8.00 7.00 6.00 433
Zabol
bz 8.00 7.00 6.00 4.67
Bajestan
okl 6.67 7.00 6.00 4.67
Sarayan
g 7.00 6.00 6.33 433
Khaf
LSD (0.05) 0.001" 0.277 0.878™ 1.01%

Wbl oo Mo yd S g gy Jloin] pdaw )0 (g)d dme g (61 gixe puE Gl S sk 9w NS
*, **and ns: are significant at 0.05 and 0.01 probability levels and non significant, respectively
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Table 5- Mean comparison of the average plant height (cm) at the time of harvest of different black seed ecotypes in response
to planting date

i S| Jol clls & 46 090 Cuils & ,U P CuilS g ,U o,k Cudls b
Ecotype  First planting date  Second planting date  Third planting date  Fourth planting date
A 67.00 62.33 54.00 52.33
Tafresh
ohpe)S 70.67 61.33 48.33 54.67
Gardmiran
o 71.67 56.00 49.67 50.33
Razan
o 69.00 54.67 43.67 53.33
Hamedan
< 70.33 57.67 43.00 57.67
Arak
e 67.33 52.00 45.00 4367
Esfahan
Foeee 68.67 59.67 54.00 52.67
Semirom
- 70.33 54.00 47.00 46.00
Eqlid
T 72.67 49.00 4333 57.67
Ashkezar
H; 75.67 55.00 49.33 48.67
Zabol
O 75.00 49.33 48.33 49.67
Bajestan
okl 70.67 52.67 46.67 53.00
Sarayan
g 69.67 50.67 45.00 52.33
Khaf
LSD (%5) 3.658" 1.615" 1.674" 7.124"

bl oo Mo yd S g gy Jloin] e j3 (g)ld gize 9 (gl gine g o Sy e

*, **and ns: are significant at 0.05 and 0.01 probability levels and non significant, respectively
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Table 6- Mean comparison of the average number of follicle per plant of different black seed ecotypes in response to planting

u.:s,ﬂ JQ‘WK@)U ,agb&.&ilf@,l.? pwwlfé)ls p)%wlsé.;)ls
Ecotype  First planting date  Second planting date  Third planting date  Fourth planting date
A 6.67 6.67 5.67 4.00
Tafresh
ohpe)S 6.33 5.67 5.00 5.00
Gardmiran
o 6.00 5.67 5.33 5.00
Razan
o 5.67 5.67 6.00 5.00
Hamedan
1)
<h 6.00 5.33 5.67 5.00
Arak
ol 6.67 5.67 5.00 4.00
Esfahan
f e 6.67 5.67 5.33 4.00
Semirom
A*-J’l' 6.00 5.67 6.00 3.00
Eqlid
. 6.33 5.33 6.00 4.00
Ashkezar
H; 8.00 5.33 6.00 4.00
Zabol
O 7.33 5.33 6.00 5.00
Bajestan
okl 7.00 5.67 6.00 5.00
Sarayan
Sl 7.33 6.33 6.00 5.00
Khaf
LSD (%5) 1.374" 1.013™ 0.562" 0.002"

Wl e o yd S g gmy Jloin] o 50 ()b bize g () bze pE Py e g % NS
*, **and ns: are significant at 0.05 and 0.01 probability levels and non significant, respectively
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Table 7- Mean comparison of the average number of grains in the follicle of different black seed ecotypes in response to
planting date

ST Jl Cunils' &)U 093 CusllS U Pow Cudls )l oyl Gl &)U
Ecotype  First planting date  Second planting date  Third planting date  Fourth planting date
A 74.00 57.67 54.33 23.67
Tafresh
OIMJ_’S 77.00 47.67 56.33 33.67
Gardmiran
O 72.33 52.33 63.33 31.67
Razan
ohea 68.67 48.67 52.67 29.67
Hamedan
1l
<h 75.33 48.00 46.00 37.67
Arak
oledee! 82.00 62.33 63.00 35.67
Esfahan
fowos 78.33 57.67 55.33 34.67
Semirom
'\”b_l 68.33 48.67 47.00 28.67
Eqlid
. 73.00 53.00 52.00 36.67
Ashkezar
].
Hi 71.33 56.67 50.33 24.67
Zabol
e 75.33 56.67 44.33 37.67
Bajestan
okl 81.00 53.67 46.33 33.67
Sarayan
Sl 73.33 53.33 45.33 35.67
Khaf
LSD (%5) 1.853" 2.638™ 1.843™ 0.001™

bl o Mo yd S g g Jloin] e (0 (gl me g (61 xe pE Cud S e g % NS
*, ** and ns: are significant at 0.05 and 0.01 probability levels and non significant, respectively
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Table 8- Mean comparison of the average 1000 grain weight (grams) of different black seed ecotypes in response to planting

ST Jl Cunils' &)U 093 CusllS U Pgw Cuils )l oyl Gl )b
Ecotype  First planting date  Second planting date  Third planting date  Fourth planting date
A 2.229 1.921 1.921 1.938
Tafresh
. ] g
Ol 2.165 2.001 1.853 1.952
Gardmiran
o 2.094 2.117 1.892 1.990
Razan
ohea 2.164 1.903 1.853 1.748
Hamedan
< 2.277 1.835 1.714 1.750
Arak
ol 2.469 2.328 2.155 2.052
Esfahan
foe 2.234 1.825 1.665 1.608
Semirom
'\”&s_l 2.147 1.835 1.605 1.856
Eqlid
53l 2.435 2.355 2.106 2.001
Ashkezar
H; 2.204 1.988 1.928 1.910
Zabol
UL‘“’" 2.195 2.192 2.169 2.071
Bajestan
okl 2.005 2.313 2.095 2.015
Sarayan
Sl 2.583 2.178 2.125 2.084
Khaf
LSD (%5) 0.072" 0.029" 0.013" 0.002"

bl o Mo yd S g g Jloin] aw (3 (gl dme g (61 xe pE Cud S kg % NS
*, ** and ns: are significant at 0.05 and 0.01 probability levels and non significant, respectively
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Fig. 1- Mean comparison of average yield of black seed in response to planting date (a) and ecotypes (b) In the climatic

conditions of Gorgan
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Table 9- Correlation of measured traits with seed yield of different black seed ecotypes

P Uy ey JoSdsd slass 15 slas |
3 Ky Ald dlaxs FEIR 3,Sos
Gy p LA Sy gloy ;‘%53 . ’ )h. o7 .
&g Jg5sd ald by
No. of branches Cadla . . .
per plant - . No. of No. of grain 1000-grain Grain
Height at follicleper plant in the follicle weight yield
harvesting
g 5o a3l sl 1
No. of branches per plant
Sl Sy oloj ) &gy g5l 0518 ™ 1
Height at harvesting
g S5 slas 0.805 0.668 1
No. of follicleper plant
S b sl 0.776 " 0.736 0.79™ 1
No. of grain in the follicle
byl s 0.323" 0.325" 038" 0.438 ™ 1
1000-grain weight
b 3,Skos 0.734* 0.567 0.833* 0.841* 0.553 " 1

Grain yield
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Fig. 2- Fitting the linear regression model to the grain yield data in response to planting date in different black seed ecotypes
A3 o ol |y (6l gime Jlain] glaws PPt g dlslae (s e pi RZ03b o0 )31 Jgl 51 59y ool loj Sl oo
x-axis is time based on days from the first of Azar. R?, the coefficient of explanation of the equation and Pr>t indicates a significant
probability level.

& 25 Ao
b,_ilo.c as JHU"‘ yasuiie ’9».0.70'"“ 5 Q)J L;Lead.;;éli Egome )'1
Gilisee slaccsls fuyb g cuwisST e il cov almbu 4l
cowlio yloj te gilupnlyd b sl )3 5 039y 438,51 aals
pls piomed g JolS (ingy Ad) g oliS A 09 Job sy
B sl o Ll b ol Ltdles)S 5 (235 Slojon
olowl immen i daled ash cuas 0, Sas ol
Jsasy ailate oo Ll Uy 550 5 clio (slagussS]

A )5S 8 )S ©)p0 dilialiw olS (55, & sladdlle 5
JsSdsd 50 il olass g digy 50 JgSdgd dluay cd gy elasyl aS
Akbarinia et ) aily 4l 5,Slee b (gl sixe g Cute [ Siuod
88 Oygo diltalw ol j5 a8 Sos daghy o .(al., 2005
059 «JoSdgd po ash ol U ashh oy Slae a8 0 ool oyl
(ite 5Vl (Ston b 035Cems (g 5 obS i) e JySdsh
.(Ghorbanzadeh Neghab & Zare Mehrjerdi, 2018) ..l



v ul.».m.a) Folods NP Wl (559l Gwm P9 A yuiad \740

Jsa> sl Olsse e izl |y 5 Slas (2 ol 3 3y50 e ulyd b cesliio 035 0)93 Job o () Cluogas
B 5oy Slas s olacuw STl adlaie cpl 0 YL ail 5 Slas 33 egpeelil il S 15T il YU 5 Slas Jgas o lgs o Hlas
J_.;L dl)_g &S b)f oalaiwl ‘_13195 9 QLeré.»ol bl ‘Qlé.l)w ¢yl sl I O‘BJLr” Slanlw u-.’.9)b olS .\Jy Ucl))‘d.g 4ol

Al Jlo opin 0 Gl S5 & o s 3 45 390 g | (5 3y90 e b cnlia S 5 gl

il Zo,5 bz glacas] @l 4 av g b 3ud5 oyl

References

1.

10.

11.

12.

Abbasnezhad, A. (2015). Physiological effects of Nigella sativa seed on different body systems: A review study
[review]. Internal Medicine Today, 21(4), 71-81.

Akbarinia, A., Khosravifard, M., Rezaii, M.B., & Sharifi Ashoorabadi, E. (2005). Comparison of fall and spring
cultivation on seed yield of some medicinal plant under irrigation and no-irrigation conditions. Iranian Journal of
Medicinal and Aromatic Plants Research, 21(3), 319-334. (In Persian with English abstract).
https://doi.org/10.22092/ijmapr.2005.115088

Al-Zubaidy, A.M., Ghafoor, B.S., & Rasul, A.A. (2020). The performance of two species of black cumin (Nigella
sativa L.) and (Nigella arvensis L.) under different sowing dates in spring and autumn at Hallabja
Governorate/lragi Kurdistan region. lbn AL-Haitham Journal for Pure and Applied Sciences, 33(3), 1-10.
https://doi.org/10.30526/33.3.2465

Assefa, E., Alemayehu, A., & Mamo, T. (2015). Adaptability study of black cumin (Nigella sativa L.) varieties in
the mid and high land areas of Kaffa zone, South West Ethiopia. Agriculture, Forestry and Fisheries, 4(1), 14-17.
https://doi.org/10.11648/j.aff.20150401.13

Bahramifar, A., & Baziar, M.R. (2022). Improving the nutrient content, physiological indices and grain yield of
black seed (Nigella sativa L.) with the application of vermicomposting at different planting dates. Iranian Journal
of Field Crops Research, 20(2), 163-178. (In Persian with English abstract).
https://doi.org/10.22067/jcesc.2022.72537.1088

Faravani, M., Razavi, A.R., & Farsi, M. (2006). Study of variation in some agronomic and anatomic characters of
Nigella sativa landraces in Khorasan. Iranian Journal of Medicinal and Aromatic Plants Research, 22(3), 193-197.
(In Persian with English abstract).
https://ijmapr.areeo.ac.ir/article_101941 4115f2973f2ad5ff55d317a3ab38a5cf.pdf

Fazeli ,F., Akbari, G., Akbari, G.A., Naderi Arefi, A., & Benakashani, F. (2021). Response of different quinoa
(Chenopodium quinoa) genotypes to planting date in terms of morphological traits, yield and yield components in
Garmsar region. Iranian Journal of Field Crop Science, 52(2), 41-49. (In Persian with English abstract).
https://doi.org/10.22059/ijfcs.2020.303866.654725

Gerami, M., Akbari Nodehi, D., Amiri, M., & Darvakh, E. (2024). Effects of calcium nano-particle on some
physiologic and biochemical characteristics of Ocimum basilicum L. under salinity stress. lranian Journal of
Medicinal and Aromatic Plants Research, 40(2), 415-400. (In Persian with English abstract).
https://doi.org/10.22092/ijmapr.2024.131551

Ghorbanzadeh Neghab, M., & Zare Mehrjerdi, M. (2018). The study of genetic diversity, correlation between traits
and path analysis in black cumin (Nigella sativa L.) ecotypes. Journal of Plant Production Research, 25(3), 1-12.
(In Persian with English abstract). https://doi.org/10.22069/jopp.2018.12268.2111

Giridhar, K., Reddy, G.S., Kumari, S.S., Kumari, A.L., & Sivasankar, A. (2017). Influence of sowing window and
plant density on growth, phenology, yield and quality of Nigella sativa L. in coastal humid tropic. International
Journal of Current Microbiology and Applied Sciences, 6(9), 499-512.
https://doi.org/10.20546/ijcmas.2017.609.060

Golkar, P., & Nourbakhsh, V. (2019). Analysis of genetic diversity and population structure in Nigella sativa L.
using agronomic traits and molecular markers (SRAP and SCoT). Industrial Crops and Products, 130, 170-178.
https://doi.org/10.1016/j.indcrop.2018.12.074

Javadi, H. (2008). Effect of planting dates and nitrogen rates on yield and yieldcomponents of black cumin
(Nigella Sativa L.) Iranian Journal of Field Crop Research, 6(1), 59-66. (In Persian with English abstract).


https://doi.org/10.22092/ijmapr.2005.115088
https://doi.org/10.30526/33.3.2465
https://doi.org/10.11648/j.aff.20150401.13
https://doi.org/10.22067/jcesc.2022.72537.1088
https://ijmapr.areeo.ac.ir/article_101941_4115f2973f2ad5ff55d317a3ab38a5cf.pdf
https://doi.org/10.22059/ijfcs.2020.303866.654725
https://doi.org/10.22092/ijmapr.2024.131551
https://doi.org/10.22069/jopp.2018.12268.2111
https://doi.org/10.1016/j.indcrop.2018.12.074

\74\|

cee il Giliseo sboaisST 3 Ko slyal g 5, 5has (aly 5l oyl g (!

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

https://doi.org/10.22067/gsc.v6i1.1176

Javadi Hedayatabad, F., Nezami, A., Kafi, M., & Shabahang, J. (2014). Response of black seed ecotypes yeild
(Nigella sativa L.) to planting dates in Mashhad conditions. Iranian Journal of Field Crops Research, 12(4), 632-
640. (In Persian with English abstract). https://doi.org/10.22067/gsc.v12i4.45146

Kant, V., Meena, S., Meena, N., & Lal, G. (2018). Influence of different dates of sowing, fertilizer level and
weedicides on growth and yield of nigella (Nigella sativa L.) under semi-arid conditions. International Journal of
Current Micribiology and Applied Sciences, 7(9), 1156-1167. https://doi.org/10.20546/ijcmas.2018.709.137

Kara, N., Katar, D., & Baydar, H. (2015). Yield and quality of black cumin (Nigella sativa L.) populations: The
effect of ecological conditions. Turkish Journal of Field Crops, 20(1), 9-14. https://doi.org/10.17557/.23190
Kazerani, N., Abadi, L.S., Naeini, F.S., & Dashti, P. (2005). Effect of sowing date and sowing method on yield
and vyield components of medicinal plant of black cumin. National Conference of Medicinal Plants Sustainable
Development. Mashhad, Iran. p. 175-176.

Ketabchi, S., & Papari Moghadamfard, M. (2021). Medicinal plants effective in the prevention and control of
coronaviruses [Review paper]. Complementary Medicine Journal, 10(4), 296-307. (In Persian with English
abstract). https://doi.org/10.32598/cmja.10.4.1014.1

Khan, M.A. (1999). Chemical composition and medicinal properties of Nigella sativa Linn. Journal of
Inflammopharmacology, 7, 15-35. https://doi.org/10.1007/s10787-999-0023-y

Khorsandi, T., Nezami, A., Kafi, M., & Goldani, M. (2014). Effects of late spring forst on black seed (Nigella
sativa L.) under controlled conditions. Iranian Journal of Field Crops Research, 12(4), 665-676. (In Persian with
English abstract). https://doi.org/10.22067/gsc.v12i4.45150

Mahmood, T., Idress, M., Muhammad, N., Aslam, M., Akram, H.M., Sattar, A., & Ghaffar, A. (2012). Effect of
sowing dates and method of sowing on the yield of black cumin (Nigella sativa L.). National seminar on role of
agronomy in national food security. Conference paper. Pakistan Society of Agronomy str. p.72-79.

Majumder, C., Pariari, A., Khan, S., & Singh, L. (2012). Determination of optimum date of sowing of black cumin
(Nigella sativa L.) for gangetic alluvial plains of West Bengal. Proceedings of State level Seminar on Production
and Management of Spices in West Bengal. https://sites.google.com/site/bckvspices/home/abs20121/abstract-16
Masud, A.A. (2021). Effect of date of sowing and spacing on growth and seed yield of black cumin (Nigella sativa
L.). A Thesis Submitted to the Institute of Seed Technology Sher-e-Bangla Agricultural University.

Mehmood, A. (2018). Sowing time and nitrogen application methods impact on production traits of kalonji
(Nigella sativa L.). Journal of Pure and Applied Biology, 7(2), 476-485.
https://doi.org/10.19045/BSPAB.2018.70060

Mohebodini, M., Mehri, N., & Fathi, R. (2019). Evaluation of genotype and environment effects on agro-
morphological traits in black cumin (Nigella sativa L.) ecotypes. Journal of Crop Breeding, 11(30), 108-117. (In
Persian with English abstract). https://doi.org/10.29252/jcb.11.30.108

Moosazadeh, M., & Baradaran, R. (2011). Effect of density and time of urea foliar application on oil yield and
essences percentage of black cumin (Nigella Sativa L.). Iranian Journal of Field Crops Research, 9(3), 422-427.
(In Persian with English abstract). https://doi.org/10.22067/gsc.v9i3.11977

Prakhova, T.Y. (2022). Ecological aspects of the productivity of nigella varieties under the conditions of the
Middle  Volga region. Journal of Russian  Agricultural Sciences, 48(3), 169-173.
https://doi.org/10.3103/S1068367422030090

Rezvani, H., Azimi Atarkale, R., Tazikeh, N., & Shahsavani, E. (2021). The effect of planting date and plant
density on black cumin yield and yield components (Nigella sativa L.) in Gorgan Congress of Medicinal Plants;
Mechanization and Processing. https://civilica.com/doc/1486647

Rezvani Moghaddam, P., & Ahmadzadeh Motlagh, M. (2007). Effect of sowing date and plant density on yield
and yield components of black cumin (Nigella sativa) inlslamabad-Ghayein. Journal of Pajouhesh and Sazandegi,
76, 62-68. (In Persian with English abstract)

Rezvani Moghaddam, P., Seyedi, S.M., & Azad, M. (2014). Effect of organic, chemical and biological sources of
nitrogen on nitrogen use efficiency in black seed (Nigella sativa L.). Iranian Journal of Medicinal and Aromatic
Plants, 30, 260-274. (In Persian with English abstract)

Safaei, Z., Azizi, M., Davarynejad, G., & Aroiee, H. (2017). The effect of planting seasons on quantitative and
qualitative characteristics of black cumin (Nigella sativa L.). Journal of Medicinal Plants and By-products, 6(1),


https://doi.org/10.22067/gsc.v6i1.1176
https://doi.org/10.22067/gsc.v12i4.45146
https://doi.org/10.20546/ijcmas.2018.709.137
https://doi.org/10.17557/.23190
https://doi.org/10.32598/cmja.10.4.1014.1
https://sites.google.com/site/bckvspices/home/abs20121/abstract-16
https://doi.org/10.19045/BSPAB.2018.70060
https://doi.org/10.29252/jcb.11.30.108
https://doi.org/10.22067/gsc.v9i3.11977
https://doi.org/10.3103/S1068367422030090
https://civilica.com/doc/1486647

v ul.».m.a) Folods NP Wl (559l Gwm P9 A yuiad \74\1

31

32.

33.

34.

35.

27-33. https://doi.org/10.22092/jmpb.2017.113147

Saydi, Z., Abbasi, N., Zarea, M., & Zarei, B. (2022). Effects of nitroxin biofertilizer on morpho-physiological
characteristics of black seed (Nigella sativa L.) ecotypes under drought stress. Journal of Agroecology, 14(3), 485-
507. (In Persian with English abstract). https://doi.org/10.22067/agry.2021.20298.0

Shahbazi, E. (2019). Genotype selection and stability analysis for seed yield of Nigella sativa using parametric and
non-parametric statistics. Scientia Horticulturae, 253, 172-179. https://doi.org/10.1016/j.scienta.2019.04.047
Vatandoost, M., & Madandoust, M. (2021). Improving the quantitative and qualitative yield of Dracocephalum
moldavica L. with vermicompost in different planting dates. Iranian Journal of Field Crops Research, 19(3), 249-
260. (In Persian with English abstract). https://doi.org/10.22067/jcesc.2021.68798.1022

Waliullah, M., Hossain, M.M., & Rahman, M.H. (2021). Influence of sowing dates and sowing methods on growth
and seed yield of black cumin (Nigella sativa L.). Journal of Tropical Crop Science, 8(2), 124-133.
https://doi.org/10.29244/JTCS.8.02.124-133

Zeynali charkandi, Z., Roshdi, M., & Yousefzadeh, S. (2021). Changes in essential oil content and plant yield of
dragonhead (Dracocephalum moldavica L.) affected by sowing date and nitrogenfertilizer in Khoy region. Journal
of Crop Science Research in Arid Regions, 3(1), 25-38. (In Persian with English abstract).
https://doi.org/10.22034/csrar.2021.276139.1090


https://doi.org/10.22092/jmpb.2017.113147
https://doi.org/10.22067/agry.2021.20298.0
https://doi.org/10.1016/j.scienta.2019.04.047
https://doi.org/10.22067/jcesc.2021.68798.1022
https://doi.org/10.29244/JTCS.8.02.124-133
https://doi.org/10.22034/csrar.2021.276139.1090

