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Abstract

Objective

Hyssopus officinalis, one of the most important medicinal plants belongs to the Lamiaceae family
and it is rich in essential oils that is used for medicinal purposes, health care and food. By tissue
culture method such as; callus production and plant regeneration, we able to increase the
production of quality and quantity of effective secondary metabolites in this medicinal important
plant. This study was performed on MS medium, aimed to determine the most appropriate
concentration of auxin and cytokinin plant growth regulators to obtain the maximum efficiency
in induction and production of callus and in vitro regeneration of plantlets from leaf and hypocotyl

explants of Hyssopus officinalis.
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Materials and Methods

Callus induction was evaluated in a factorial experiment based on completely randomized design
(CRD) with three replications. In this experiment, different levels of NAA plant growth regulator
(0, 0.5, 1 and 2 mg/L) and two different types of explant, leaves and hypocotyl explants were
used. Traits including, relative growth rate, fresh and dry weight, diameter, color and physical
structure and the percentage of callus induction was measured. Also, the direct and indirect
regeneration was evaluated in a factorial experiment based on completely randomized design
(CRD) with three replications. The different levels of plant growth regulator (1 and 2 mg/L NAA)

and (2 and 4 mg/L BAP) were used and regeneration percentage were measured.

Results

The highest percentage of callus induction (100 %) were obtained on MS medium with 2 mg/L
NAA in hypocotyl explants. The highest percentage of direct regeneration (73 %) and indirect
regeneration (80 %) were observed in MS medium with combinations of 2 mg/L NAA and 4 mg/L

BAP in hypocotyl and calli derived from hypocotyl.

Conclusions

The results showed that the hypocotyl explant was more suitable for callus induction and
regeneration in Hyssopus officinalis.
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Figure 1. Callus derived from leaf explant (A) and hypocotyl explant (B)
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Figure 2. Interaction of explant and different levels of NAA on percentage of callus
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Table 3. Effect of different combination of NAA and BAP on percentage of indirect
regeneration of callus derived from leaf and hypocotyl explants

Laiges 31 5 ooyl (21530 Jo 43
(Mg/1) PGRS sy (5Wa0.iS pulis IR it s (2135 M)

b Lo % Indirect regeneration of explants
Treatments NAA aAp (Leah) 5 (Hyp)“ocotyl)
Jii oS g
1 1 2 33.33b 33.33b
2 1 4 40 b 73.33a
3 2 2 40 b 60 ba
4 2 4 73.33a 80a

)0 o2 b (6,15 e gl gk yB 50wl B9 )1 gla ke

The means with the same letter in each column do not have significant difference

0313 o3 (F) Jgar )3 wadiams (2lijl ibly 328 b5t (2135b o3 St (il g 42505 b

Wl 0B I3 me ol55b dopd clp AN waw 1> BAP g NAA Wigeiss, Jolite 5 a8 smd oo ylis Jgio ol canol o

oanlie gl (sladilog 5 i bid g 0 db) 2lj 4y g 0l it 2153k A0l 35 halejl ) dlspo (0l 52
8,5 plnl lanline Cpen olol g 55 Ul s

Cdo 59y BAP g NAA Ciliseo oS 5 (5:Silke dumlio gl tpallime (021550 (i bo 3 caSilne dunny o g 3

43)5 G (B) Jgaz 53 Byj J5sS gud 9 S 0 slodigai) Sl Jolb maiivne 2155k 2oy
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Table 4. Analysis of variance for percentage of direct regeneration in Hyssop

(MS) @l o (ke (df) ga3 ax (SOV) &l s qulie

416.6™* 1 (A) Explant age5 5
1350% 1 (B) NAA
7350%* 1 (C) BAP
150 1 AxB
816** 1 AxC
150 1 BxC
1350%** 1 AxBxC

100 16 Error L3

18.7 Coefficient of Variation ~ /(CV) &l yuss oy

™ Significant at 1% probability level 7Y Jloin] o 45,15 o SWAT saidiLi™®

S p sLdigei 3y 3 Jeols pailinn (21530 o yd Ciuo (59, BAP g NAA Calises OluS 5 53U .0 Joan

UBgj JwisSomd
Table 5. Effect of different combination of NAA and BAP on percentage of direct
regeneration from leaf and hypocotyl explants of Hyssop

(Mg/1) PGRs wuly (s ouis pulii Ldiged 31 ) paliws il (21530 Juo 42
L lowd
% direct regeneration of explants
Treatments = -
NAA BAP (Leaf) S p (Hypocotyl) JuigS gmd
1 1 2 Oc 6.67 C
2 1 4 33.33b 33.33b
3 2 2 20 bc 6.67 c
4 2 4 33.33b 73.33a

5,105 o2 b (6,15 gro gl ygiun p2 4D dlivo By (51415 L (Sibe
The means with the same letter in each column do not have significant difference
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