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Introduction

One vital area of research about medicinal plants is to study the different environmental conditions affecting
the quality of these plants. Also in the research of medicinal plants, it is necessary to investigate and find the
optimal conditions to produce the plants with the highest possible yield. Knowing the proper planting date of
medicinal plants for each region can be effective in increasing the yield. Cultivation date is one of the main
factors in determining the yield of black seed. Accordingly, in different regions, different times have been
suggested for the cultivation of this plant. On the other hand, due to the environmental problems caused by the
use of chemical fertilizers, the use of organic fertilizers can be used as a solution to increase the yield of
medicinal plants. Therefore, vermicomposting can increase yield by improving the condition of the soil bed.

Materials and Methods

The factorial experiment was conducted in the form of a randomized complete block design with three
replications in the field of Fasa in 2021. The first factor includes six planting dates (3 February, 19 February, 5
March, 21 March, 4 April and 21 April) and the second factor includes vermicomposting at three levels (control,
no fertilizer and vermicomposting 5 and 10 tons Per hectare). The Vertebrate application of vermicomposting
was used. At the end of the growth period, nutrient concentrations, physiological traits and grain yield and yield
components were measured.

Results and Discussion

The results showed that acceleration or delay in planting reduced the uptake of nitrogen and phosphorus in
black seed. Delay in planting may have reduced nitrogen and phosphorus uptake by reducing root growth and
nutrient uptake. Also, the highest nitrogen and phosphorus uptake of leaves was observed in the use of 5 and 10
tons of vermicompost fertilizer. At different planting dates, the use of vermicompost reduced ion leakage and
increased the relative leaf water content and chlorophyll content. Consumption of vermicompost due to
improved absorption of nutrients such as nitrogen has led to more synthesis of photosynthetic pigments.
Therefore, considering the key role of elements such as nitrogen in the structure of chlorophyll, it seems that the
supply of this element is the main reason for the increase in leaf chlorophyll in this study. Also, 10 tons of
vermicompost increased the grain yield on planting dates of 19 February and 5 March by 13.2% and 17.8%,
respectively, compared to the control. Production of higher yield at the vermicompost level compared to the
control is due to the absorption of more nutrients as well as the improvement of photosynthetic pigments and the
relative content of leaf water. Early sowing on 3 February and delay in sowing on 4 April and 21 April caused a
significant decrease in harvest index and 1000-seed weight.
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Conclusion

Late planting shortens the vegetative growth period, the plant enters the reproductive stage earlier and the
plant is faced with a lack of photosynthetic resources. Also, the grain filling period is faced with drought stress
and heat at the end of the season, and this end stress on grain weight causes a severe reduction in yield. On the
other hand, vermicompost has been able to provide the plant with nutrients in an acceptable amount and has the
right conditions for growth and increase yield. Therefore, vermicompost has increased the growth of black seed
by providing a suitable growth environment. In total, the planting date is 19 February to 21 March and the use of
vermicompost fertilizer 10 tons per hectare for planting black seed is recommended. Therefore, the use of
vermicompost to increase the production of seed yield in Nigella sativa can be an interesting perspective in the
production of this plant for industrial and pharmaceutical applications.
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Table 2- The climate conditions for during the growth stages of Nigella sativa L.
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Table 3- Analysis of vermicompost Fertilizer
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Table 5- Mean comparison of interactions of planting dates and vermicompost for leaf nitrogen, leaf
phosphorus and relative water content of Nigella sativa L.

S g, CuwgnoS (959 Sy 09 S 2 yhond Sy Ol o Glgimo
Planting date Vermicomlpost Leaf nitrogen Leaf phosphorous RwWC
(ton.ha™) (%) (%) (%)
e 0 1.29 ef 0.182 gh 59.53 ij
ook 5 1.63cd 0.209 ef 63.63 fgh
3 February 10 2.10b 0.221 de 63.66 fgh
o 0 1.53 de 0.199 of 62.30 ghi
5 214D 0.238 bed 67.80 a-d
19 February 10 2582 0.246 ab 70.13 ab
s 0 1.46 def 0.205 ef 64.66 efg
5 2.13b 0.240 abc 66.86 cde
5 March 10 258a 0.258 a 70.73a
. 0 1.31 def 0.205 ef 61.33 hij
2958 5 2.10b 0.233 bed 66.46 def
21 March 10 251a 0.245 ab 70.56 a
. 0 1.37 def 0.199 of 59.70 ij
(2292 10 5 1.88 be 0.223 cde 67.46 a-d
4 April 10 219b 0.240 abc 69.73 abc
T 0 T14f 0.173h 58.96 |
Syl 5 1.45 def 0.205 ef 62.00 ghi
21 April 10 1.85 be 0.220 de 66.60 de

)5 2> gy el gaw 3 5S35 03l ol 300K b (gl sine B! gt b 53 S e g sl olacpSibe
Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability
level.
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Table 6. Mean comparison of planting dates for studied traits of Nigella sativa L.

a b b Jud 3 W s . R ; 5
sl &5 o Chlg:?’: I Chlgli)”:ll JST“::;)S el Bl g JgSss 7 3 3
Planting lon leakage ap y bp Y chlorophyl Lateral Follicle per JoSdgd

date (%) (mg g FW) (mg g’ FW) (mg g FW) branch plant Seed per Follicle
et 10 45.60 2.20b 1.26 be 3.46 b 11.77b 10.44b 4244 ¢
3 February
bl )
19 37.02b 2.31ab 135a 3.66 ab 13.0 ab 12.11a 47.22 ab
February
il o 34.80b 253a 133a 3.86a 1355 a 12443 49.22a
5 March
2978 34.16 b 2.41 ab 132a 373a 12.88 ab 12.11a 49.11a
21 March
295 1 33.88b 2452 1.30 ab 3.75a 12.33 ab 11.77a 45.0 be
4 April
Sy
Cedged) ) 47.96 2 1.94¢ 1.21¢ 3.15¢ 9.00 ¢ 10.44 b 36.55 d
21 April

S5 aopd gy Sl g 53 (Sl ge5T bl 0S5 b (gl me MBI gt s 53 S jidie g gyl (glaSilie
Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level.
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Table 7- Mean comparison of vermicompost for studied traits of Nigella sativa L.

a L b Ls ; . > &by slass

Sy | wmes Gl el R T e S

Vermicompost  lon leakage orophy orophy ota Lateral Follicle per 2
-1 a b Chlorophyll Seed per

(t.ha™) (%) e} K} 1 branch plant !

(mgg~FW) (mgg” FW) (mg g~ FW) Follicle

0 40.73 a 2.06 ¢ 1.13¢c 3.19c 9.16 ¢ 9.94b 37.83¢c

5 38.87 ab 231b 1.30b 3.62b 12.88 b 12.00 a 46.11b

10 37.11b 2.55a 145a 401a 1422 a 12.72a 50.83 a

Sl ao > iy Jlein] a3 (S5l ge5T bl 0S5 b (gl me MBI gt b 53 S pidie g (il (laypSilie
Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level.
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Table 9- Mean comparison interactions of planting dates and vermicompost for plant height, shoot dry weight, seed yield,

harvest index and seed thousand weight of Nigella sativa L.

S g, ConigeS (29 W)l el SiS ogy wlbaSles Ly g ls 15 03
Planting date Vermicorr}Post Plant height Shoot dry \_/\lleight Seed yiild Harvest index Seed thousand weight
(ton.ha™) (cm) (kg.ha™) (kg.ha™) (9)
. 0 243 gh 1403 c-f 380 gh 2713g 1.70h
ook 5 27.6 fgh 1465 abc 416 d-g 28.38 efg 1.86 efg
3 February 10 35.6 abc 1489 a 423 def 28.43 efg 1.86 efg
o 0 26.3 fgh 1410 b-f 446 cd 31.63 bed 1.80 gh
5 32.6 cde 1472 ab 495 ab 33.61 abc 2.0 bed
19 February 10 36.6 ab 1492 a 505 ab 33.85 ab 2.06 abc
s 0 286 f 1439 a-d 436 cde 30.35 de 1.86 efg
5 33.0 bed 1460 abc 504 ab 3452 a 1.96 cde
5 March 10 376a 1485 a 5l4a 34.63a 213a
. 0 26.0 fgh 1371 efg 429 def 3134 cd 183fg
2978 5 30.0 def 1427 a-e 495 ab 3469a 2.0 bed
21 March 10 37.0a 1480 a 51la 3454a 2.10ab
. 0 24.0 gh 1354 fg 406 efg 30.01 def 1.70h
22292 10 5 28.0 g 1405 cf 468 be 33.33 abc 1.83fg
4 April 10 29.0 ef 1427 a-e 482 ab 33.81ab 1.93 def
AT 0 1761 1261 h 348h 27.60 fg 1561
Sebed) 5 2001 1335 g 396 g 29.65 def 1.80 gh
21 April 10 236h 1378 d-g 414 d-g 30.07 de 1.86 efg

Bl ao > iy Jlein] a3 5SS 905l b (6yl5 ixe MBI ygis ya p3 S jdie gy chyly olanSSle

Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level.
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