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Table 1- Plant Growth regulators (PGR) used in callus genesis culture media.
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Culture medium No. Kind and concentration of PGR

Culture medium No.

S Lo olas S iy saSln cBle 5 g

Kind and concentration of PGR

1 0.25 mg/l 2,4-D + 0.25 mg/l BAP
0.5 mg/l 2,4-D + 0.25 mg/l BAP
1.0 mg/l 2,4-D + 0.25 mg/l BAP
0.25 mg/l IBA + 0.25 mg/l BAP
0.5 mg/l IBA + 0.25 mg/l BAP
1.0 mg/l IBA + 0.25 mg/l BAP

o OB~ W N

7 0.25 mg/l NAA + 0.25 mg/l KIN.
8 0.5 mg/l NAA + 0.25 mg/l KIN.
9 1.0 mg/l NAA + 0.25 mg/l KIN.
10 0.25 mg/l NAA + 0.5 mg/l KIN.
11 0.5 mg/l NAA + 0.5 mg/l KIN.
12 1.0 mg/l NAA + 0.5 mg/l KIN.
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Table 2- Plant Growth regulators (PGR) used in indirect organogenesis culture media.
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Culture medium No. Kind and concentration of PGR

Culture medium No.

Kind and concentration of PGR

1 Control 1.0 mg/l BAP + 0.1 mg/l NAA
2 0.25 mg/l TDZ + 0.025 mg/l IBA 8 1.5 mg/l BAP + 0.15 mg/l NAA
3 0.5 mg/l TDZ + 0.05 mg/l IBA 9 2.0 mg/l BAP + 0.2 mg/l NAA
4 0.75 mg/l TDZ + 0.075 mg/l IBA 10 1.0 mg/I KIN.
5 1.0 mg/l + TDZ + 0.1 mg/l IBA 11 1.5 mg/l KIN.
6 0.5 mg/l BAP + 0.05 mg/l NAA 12 2.0 mg/l KIN.
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Table 3- Plant Growth regulators (PGR) used in shoot proliferation culture media.
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Culture medium No. Kind and concentration of PGR

Culture medium No.

Kind and concentration of PGR

Control
0.5 mg/l BAP + 0.1 mg/l IBA
1.0 mg/l BAP + 0.2 mg/l IBA
1.5 mg/l BAP + 0.3 mg/l IBA
0.5 mg/1 KIN. + 0.1 mg/l IBA
1.0 mg/l KIN. + 0.2 mg/l IBA
1.5 mg/l KIN. + 0.3 mg/l IBA

~N oo o B~ W N

8 0.5 mg/l TDZ + 0.1 mg/l IBA

9 0.75 mg/l TDZ + 0.15 mg/l IBA

10 1.0 mg/l TDZ + 0.1 mg/l IBA

11 0.5 mg/l BAP + 0.5 mg/l KIN.

12 0.5 mg/l BAP + 0.5 mg/l KIN. + 0.1 mg/l TDZ
13 0.5 mg/l BAP + 0.5 mg/l KIN. + 0.1 mg/l IBA
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Table 4- Plant Growth regulators (PGR) used in Root genesis culture media.

S bame oy las K a.»..Sf.valchﬁty
Culture medium No. Kind and concentration of PGR
1 Control
2 0.5 mg/l NAA
3 1.0 mg/l NAA
4 0.5 mg/l IBA

oS Lo o5 las S s, °->~5[v~1=~ chle ¢
Culture medium No. Kind and concentration of PGR
5 1.0 mg/l IBA
6 0.5 mg/l NAA + 0.5 mg/l IBA
7 0.25 mg/l NAA + 07.5 mg/l IBA
8 0.75 mg/l NAA + 0.25 mg/l IBA
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Table 5 — ANOVA effect of culture medium, explant and their interaction on callus genesis and weight.

Ol s e oyl as s MS
Source df Callusgenesiss 15 -5\ Callus weight . J 55
Culture medium (A) ¢S Lo 11 472371 111
Explant (B) x5, 1 620.51 ™ 0.04"
A*B 11 656.62 ™ 0.13™
Error Us 48 38.46 0.007
CV (%) &l s s> - 7.99 16.92

70 57N ckujg Sl gre ool s a5 FF
**and *: significant at 1 and 5 % probability level
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Table 6- Interaction of different culture media and type of explants on weight and percentage of callus genesis.

ooles cuiS Laa Callus weight (ar) 58 )39 Callus genesis (%)  ol5 04\
No. Culture medium RESIVIAY S S oen RESIV Y S5 S s
Cotyledon Hypocotyl Cotyledon Hypocotyl
1 0.25 mg/l 2,4-D + 0.25 mg/l BAP 1.40b 152b 100 a 100 a
2 0.5 mg/l 2,4-D + 0.25 mg/l BAP 1.76a 0.85¢c 100 a 100 a
3 1.0 mg/l 2,4-D + 0.25 mg/l BAP 0.4 ghi 0.05m 76.66 cde 26.66 g
4 0.25 mg/I IBA + 0.25 mg/l BAP 0.77 dc 0.65 def 100 a 83.33 bcd
5 0.5 mg/l IBA + 0.25 mg/l BAP 0.26 i-l 0.43 gh 100 a 100 a
6 1.0 mg/l IBA + 0.25 mg/l BAP 0.15Im 0.24 ikl 83.33 cd 46.66 f
7 0.25 mg/l NAA +0.25 mg/l KIN 0.21 jki 0.29 h-l 53.33f 86.66 bc
8 0.5 mg/l NAA + 0.25 mg/l KIN 0.34 hij 0.34 hij 90 ab 86.66 bc
9 1.0 mg/l NAA + 0.25 mg/l KIN 0.5fg 0.74 cde 83.33cd 100 a
10 0.25 mg/l NAA + 0.5 mg/l KIN 0.19 kim 0.3 h-k 83.33cd 73.33de
11 0.5 mg/l NAA + 0.5 mg/l KIN 0.50 fg 0.53fg 100 a 100 a
12 1.0 mg/l NAA + 0.5 mg/l KIN 0.63 ef 0.58 f 76.66 cde 70.0e
Mean 055 A 0.50 B 80.51 A 74.78 B
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In each characteristics, numbers with similar letters have no significant difference at the 5% probability level based on the Duncan test.
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7 — ANOVA effect of culture medium on proliferation, number and length of shoot in indirect organogenesis.

Ol s i @3 azs MS
Source df Proliferation PN Shoot NO. sl sluw Shoot length  wsls Jb
Culture medium c.zS L. 11 4808.08™ 14855.17™ 1.54™
Erorr Us 24 52.08 6.4 0.005
CV %) & s e - 16.14 6.25 9.14
** - significant at 1 and probability level A CLM 53l sme sl FF
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Figure 1- Effect of different culture media (Table 2) on indirect organogenesis of Lavender.
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In each chart, columns with similar letter, there is no significant difference in 5% probability, based on Duncan test.
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Table 8 —- ANOVA effect of culture medium on Shoot proliferation.

Ol i pale s3l3T sy Sleyo eSSl
Source df MS
Culture medium xS Los 12 2548.83**
Erorr  Uaa 26 11.26
CV (%) & s o2 12.56

** : significant at 1 and probability level
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Figure 2- Effect of different culture media (Table 3) on shoot proliferation of Lavender.
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Columns with similar letter, there is no significant difference in the level of 5% probability, based on Duncan test.
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Table 9 — ANOVA effect of culture medium on rooting percentage, number and length of root in root genesis.

Sl e s @bl s MS
Source df Rooting percentage |34, 4o)s Root NO. 4z sluss Root length 4z, Jsb
Culture medium co:$ Lo 7 6054.46™ 334.09™ 70.78™
Erorr L 16 33.33 4.93 0.24
CV (%) ol ois o - 8.08 17.66 10.28

**and *: significant at 1 and 5 % probability level
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Figure 3- Effect of different culture media

(Table 4) on rooting of Lavender.
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Table 8§ — ANOVA effect of different culture media on survival rate of rooted plantlets in Lavender.
MS

S s il @3l s
Source df Survival Rate Sleskis 2o
Culture medium .S Lo 2 4316.66**
Error s 6 61.11
CV (%) &l s s> - 11.44
** : significant at 1 and probability level 2050 ) Jlaasd e 5o Sl gme ool FF
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Figure 4- Effect of different culture media on survival rate of rooted plantlets in acclimatization test.
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Columns with similar letter, there is no significant difference in the level of 5% probability, based on Duncan test.
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Abstract

Lavender (Lavandula officinalis L.) is one of the rangeland species in the many parts of the
world, which is cultivated as a medicinal and ornamental plant. Plant tissue culture techniques
are an alternative method for the mass production of lavender colons and can overcome the
problems caused by reproductive propagation. To determine the effect of different combinations
and concentrations of growth regulators, and also explant type in the process of callogenesis,
organogenesis, and rooting of lavender, a factorial experiment was conducted based on a
completely randomized design with three replications. In this research, different responses to
growth regulatory compounds were assessed at different stages. The best treatment for
callogenesis was cotyledon explants in culture medium containing 0.5 mg/l 2.4-D along with
0.25 mg/l BAP. In indirect organogenesis, the highest number of branches and the rate of
organogenesis were obtained in the medium containing 2 mg/l of KIN. Also, the highest number
of branches was obtained from using 0.5 mg/l BAP treatment with 0.5 mg/l of KIN along with
0.1 mg/l IBA. The results showed that the best culture medium for rooting was the medium
containing 1 mg/l IBA. The highest explants survival rate was related to using perlite and coco
peat as a bed of cultivation. The finding of this research introduced an efficient regeneration
system for this plant that can be used in rapid vegetative propagation, germplasm maintenance,
and molecular modification programs through genetic engineering.
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