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Table 1. Plant growth regulator treatments used in MS medium for callus production.

C/-:-S.la._au;b;g-\

Medium culture components

s

2

Treatment

0.1 mg1" KIN +2.5 mg.1" 2,4-D
0.1 mg.I" KIN +3 mg.I" 2,4-D
0.5 mg.I" BAP +2 mg.l" NAA

0.5 mg.1" BAP +2.5 mg.I' NAA
0.5 mg.I" BAP +3 mg.l"' NAA

1 mg.I"' KIN +0.02 mg.1" NAA
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Table 2. Plant growth regulator treatments used for shoot production from callus explants.

C/-:-S.la._au;b;g-\

Medium culture components

fes

2

Treatment

MS + 1 mg.I" KIN

MS + 2 mg.I" KIN

MS + 1 mg.lI! NAA
MS + 2 mg.I! NAA
MS + 0.5 mg.1"' BAP
MS + 1 mg.I" BAP

MS + 2 mg.I" BAP

(PGR 1) a Jj ,lus
(PGR 2)a 5 o
(PGR 3)a ¢ 5 o
(PGR A a ¢l Jlas
(PGR 5) @ pzy e
(PGR 6)a ii g

(PGR 7)a pais las
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Table 3. Plant growth regulator treatments used for rooting of the shoots.

C/-:-S.la._au;b;g-\

Medium culture components

fes

2

Treatment

MS + 1 mg.l! NAA
MS + 2 mg.I! NAA
MS + 3 mg.l"! NAA
MS + 1 mgl"' IBA
MS + 3 mgl"' IBA
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Table 4. Analysis of variance of fresh weight, dry weight and callus percentage traits.

(A 3) A3 S Ao s (fﬁ) oAl K O3 (bf)u,«}ﬂsff O3 331 4 s Sl et molie
Callus percentage (%) Callus dry weight (gr) Callus fresh weight (gr) df S.0.V
ok ok Ly oS ko
151.8196™ 0.00062 0.0166 5 i Vﬂlﬁ*
PGR
38088.9891" 0.10052" 0.152" 8 S
Explant (E)
ok ok ok 5 ga0 Ly oS plas
418.54 0.00029 0.0048 40 R Al
PGR x E
o
84.739 0.000012 0.0010 162
Error
) L] JUOPS T
13.557 12.119 15517 - (hosd) St i b
C.V (%)
Sl
67.8892 0.0111 0.1078 - oSk
Mean
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" ** are not significant and significant at 1% level of probability, respectively.
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Table 5. Mean comparison of explant and plant growth regulator interaction for fresh weight.

et ol e oled el b ey sled £33 olas Jsl les S
PGR 6 PGR 5 PGR 4 PGR 3 PGR 2 PGR 1 Explant
0.23 % 0.19° 025° 0.19° 0.20° 0.15*° S S

Cotyledon leaf
0.22%® 0.15°¢ 0.15° 0.14 "% 0.081 ™ 0.12% s
Node
0.14°¢ 027° 0.19® 025° 0.13° 0.16° “"‘:
Bu
Blas, S
027° 0.17 ™ 0.18 0.17° 021° 0.14° S
Growth leaf
S8
0.18 % 0.14 % 0.073 ° 0.071 % 0.080 ™ 0.076 ™ s
Sepals
<
0.19 % 0.097 ¢ 0.079 0.098 < 0.049 < 0.04 « A
Petals
0.049 ¢ 0.054 ° 0.054 < 0.046 0.036 0.052 < =
Flag
04 0° 04 of 04 04 S s
Hypocotyl
04 0°¢ 04 o0f 04 0¢ amalS s,
Plant root
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Means with at least one same letter are not significantly different (P<1%).
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Table 6. Mean comparison of explant and plant growth regulator interaction for fresh weight.

s oles s oled el Dl e e 50 sled dsl sles SIS
PGR 6 PGR 5 PGR 4 PGR 3 PGR 2 PGR 1 Explant
S edls S S
0.019¢ 0.028 * 0.025® 0.0190 ° 0.013® 0.012* S S
Cotyledon leaf
0.028 * 0.019° 0.023 ® 0.0175° 0.0046 ° 0.015°® N’Z
oae
ab a be b b ab e
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Bu
Blas, S
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Growth leaf
S8
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Sepals
<
0.022° 0.012° 0.004 ¢ 0.05722° 0.0043 * 0.0036 A
Petals
0.004 f 0.004 * 0.003 ¢ 0.0025 © 0.0025 ™ 0.0054 © =
Flag
0 g 0 e 0 d 0 c 0 c 0 d J:,S}:.:A
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LS a
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Means with at least one same letter are not significantly different (P<1%).
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Table 7. Comparison of the average of explants for on the percentage of callus weight in different media.

s oles o oled el Dl e e 30 sled dsl sles SIS
PGR 6 PGR 5 PGR 4 PGR 3 PGR 2 PGR 1 Explant
S edls S S
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Node
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Blas, S
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Sepals
<
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Petals
100 ® 100 ® 100 ® 100 ® 100 ® 100 ® e
Flag
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Means with at least one same letter are not significantly different (P<1%).
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Fig. 1. Stages of callus induction in MS medium containing 0/02 mg.I" NAA +1 mg.I"" KIN after 21 and 42 days
under in vitro conditions: A- No callus formation in the hypocotyl explant. B- Swollen and fragile explant
before the formation of calluses. C- Starting the callus after 7 to 10 days after the cultivation. D- Callous
necrosis. E- Callus of petals explant after the second subculture. F- Callus formation in the bud explant.
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Fig. 2. Comparison of the percentage of shoots production from callus and Rooting percentage in different

treatments.
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Fig. 3. A. Producing Shoots of Callus Nodes PGR 2a and 2 PGR 4a. B. Growth of Shoots Produced

in PGR 2b medium for rooting.
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