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Optimization of callus induction in black seed (Nigella sativa L.)
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Figure 1. Black seed seedlings for preparation of explant
in MS medium.
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Table 1. Analysis of variance results of studied traits in first subculture BAP

S b @057 033 oS 035
S.0.V df Fresh weight Dry weight
BAP 2 0.0064 0.00002
Explant 2 0.0215™ 0.00009™
BAPxExplant 4 0.0123™ 0.00002™
Error 18 0.0004 0.000001
CV (%) 13.66 14.93

)‘JGL&A}:.F_}M)J\jbJL«:’-‘CLA)J)‘JL';&A%M;;Q:[]S}*{?L*
>, **and ns: Significant at 5 percent, 1 percent and non- significant respectively

BAP C}J wb)é axdlles S0 Slaw J’Jlﬂi‘} A:v_fu“ @U—YJ).\;-
Table 2. Analysis of variance results of studied traits in second subculture BAP

S pylie 5T a3 033 Y
S.0.V df Fresh weight Dry weight
BAP 2 0.0012™ 0.000007™
Explant 2 0.0197 0.00008™"
BAPxExplant 4 0.0026™ 0.00001™
Error 18 0.0088 0.000001
CV (%) 14.54 14.72

Ols gme 9 Ao ;3 Y 50 lecb,;,t;@#:nsy:eem*
>, **and ns: Significant at 5 percent, 1 percent and non- significant respectively

BAP Uyl iS5 5 baslag 800 amglin b5k
Table 3. Mean comparison results of treatments in first subculture BAP

BAP LT D) A8 5 0js oS S 33
Explant Fresh weight Dry weight

Shoot 0.107cde 0.006d

1mg.l? Leaf 0.263a 0.0126ab
Meristem 0.062¢e 0.002e
Shoot 0.252a 0.013a

0.2 mg.I* Leaf 0.168b 0.0105ab
Meristem 0.147bcd 0.008cd

Shoot 0.158bc 0.0116ab

0.1 mg.It Leaf 0.163b 0.010bc
Meristem 0.102de 0.0056d

Al Qﬁjl: Slawls o O 93T el g uls fme sl S i oy o (slols el O s a s
In each column, means with at least one common letter are not significantly different based on Duncan's multiple range test

BAP 55 CaS 53 byl o S0ke aglie gus-F s
Table 4. Mean comparison results of treatments in second subculture BAP

BAP CE bS] I 5 {-’)'} Ty a{...,. 0J3
Explant Fresh weight Dry weight
Shoot 0.179abc 0.01bc
1 mg.I*? Leaf 0.224a 0.0135a
Meristem 0.083e 0.004e
Shoot 0.156bcd 0.0083cd
0.2 mg.I' Leaf 0.146¢cd 0.0083cd
Meristem 0.114de 0.0063de
Shoot 0.198ab 0.011ab
0.1 mg.I'* Leaf 0.173bc 0.0103bc
Meristem 0.098e 0.00466¢e

Al &.i}l: Slaals Xz O ga 3T bl ols sme Dol (S e Co g slyls sluel O s a s
In each column, means with at least one common letter are not significantly different based on Duncan's multiple range test

05 e ¥ olas 33 iS5 55 5 (b5 01\ & g L2,4-D 2 5 p 8 e ¥ oles sl ST 3 Coman
St O35 slyls (rf~/~x‘a) Sl S5y 32,4-D 2 L24-D =, rf&:‘ AN’ (rjf YD) w4 gel sy

44



(Nigella sativa L.) 41 sl obs™ 10 215 well5™ (S Hlwdings

STy 53 5,8 /N 055L2,4D 2 e 8 e Hles Gy dol STy 53 L3S o ilaas Ly ol
PRVCE QVSTRHNS S iy R S o SN S QU WA PR I N PR 24- 7 5o S e Y 5 Sl a Glate WS 5 055 koo
Ol 355 3l g sklas Jordl oSo (i o G505 b p 8 01000 23508 VY 5/ YN 05 o5 5 4 e $sai 5, LD
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Jsl CiSTy 53 W IS &St Ojg Lo 535 0 8 2/ VE
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Table 5. Analysis of variance results of studied traits in first subculture 2,4-D

=% pla 63137 a3 ERY s 03
S.0.V df Fresh weight Dry weight
2,4-D 2 0.0024™ 0.00001
Explant 2 0.0348™" 0.00011™
2,4-DxExplant 4 0.0075™ 0.00001™
Error 18 0.0003 0.000001
CV (%) 13.29 14.26

)ud;u,;pjwpx,agu,\cb);)\;&”%gﬂ:ns,** ok
>, **and ™: Significant at 5 percent, 1 percent and non- significant respectively

2,4'D (\‘5: ;,.:S\, BE anlls )0 Sl quL:)b @ @L‘U-?J‘gb
Table 6. Analysis of variance results of studied traits in second subculture 2,4-D

mﬁcb 63151 4y 5053 $is 035
S.0.V df Fresh weight Dry weight
2,4-D 8 0.1565™ 0.0003"
Explant 2 0.1884™ 0.0004"
2,4-DxExplant 4 0.0804™ 0.0001™
Error 18 0.0009 0.000002
CV (%) 11.18 11.65

Dlssme 8 g do ;) 50 Jlal Cla.u)z s gme 5 S NS g sese o
X, **and ns: Significant at 5 percent, 1 percent and non- significant respectively

2,4.D Jsl <S5 53 b jles Kok glin gl -V sl
Table 7. Results of comparison of mean treatments in first subculture 2,4-D

24.D Gsedzy S8 585 I8 s 05
' Explant Fresh weight Dry weight

Shoot 0.125cd 0.0073cd

1 mg.I?t Leaf 0.211ab 0.0123a
Meristem 0.049¢ 0.0021e

Shoot 0.215ab 0.012ab

2 mg.I*t Leaf 0.166bc 0.0115ab
Meristem 0.0633e 0.0048de

Shoot 0.233a 0.0125a

4mg.It Leaf 0.138cd 0.0086bc
Meristem 0.112d 0.0066¢d

Al O.(j\; Slasls L 0403 el gyl g Sl S ke oy o (glyln sldel O g s
In each column, means with at least one common letter are not significantly different based on Duncan's multiple range test
2,4-D 55 iS5 5 basleg 5 50e anglie s A s
Table 8. Results of comparison of mean treatments in second subculture 2,4-D

24-D Ssai3) oIS 5055 A S O
' Explant Fresh weight Dry weight

Shoot 0.178d 0.0111c

1 mg.I?t Leaf 0.23cd 0.012¢
Meristem 0.095¢ 0.004d

Shoot 0.28bc 0.014c

2mg.I?t Leaf 0.336b 0.02b
Meristem 0.074e 0.005d

Shoot 0.766a 0.035a

4mg.It Leaf 0.305hc 0.018b
Meristem 0.192d 0.011c

A STl (glaels iz 33T bl 5 (6505 cmn sl (S 2he Uag > (glyln aldel O s 53
In each column, means with at least one common letter are not significantly different based on Duncan's multiple range test
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Figure 2. Callus of stem explant in 4 mg/l 2,4-D
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Figure 3. Callus of leaf explant in 1 mg/l BAP
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Abstract

Black seed is one of the most important medicinal plant in the family Alaleh. This plant content of different
medicinal compounds which is used to produce a variety of medications for the treatment of diseases.
According to the value of the medications of this plant, limited studies have been done on tissue culture. In the
present study, the rate of callus induction was provided of leaf, meristem and shoot of black seed on medium
culture MS containing of growth regulator BAP and 2,4-D, respectively in three levels of 1, 2 and 4 mg/l of
2,4-D hormone and 0.1, 0.2 and 1 mg/l of BAP hormone was investigated. Each of growth regulator was
studied as a factorial experiment in a completely randomized design with three replications on MS medium.
After each subculture period traits fresh weight and dry weight were measured. The result of analysis of
variance showed that interaction of growth regulators and explant for the studied traits first and second
subculture were significant. The result of comparison of mean showed that the best treatment in first and
second subculture BAP hormone belongs to leaf explant in concentration 1 mg/1 were fresh weight 0.266 and
0.224 g respectively. In growth regulator 2.4-D was observed the best treatment belongs to leaf explant in
concentration 4 mg/l were fresh weight 0.233 and 0.766 g respectively.
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