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Abstract: In order to optimization of thyme (Thymus daenensis Celak.) tissue culture, an experiment was
conducted in Estahban Branch, Isalmic Azad University. The experiment designed in factorial experiments based
on completely randomized design with four replication in MS medium containing BAP (0, 0.5, 1 and 2 mg/l) and
2,4-D (0, 0.5, 1 and 2 mg/l) alone or together. In preliminary experiment, the use of 0.5, 1 and 2 mg/l BAP led to
increased shoot length, number of shoots and leaf number. The use of 0.5 mg/l BAP and 0.5 mg/l 2,4-D led to
highest callus formation percentage. In final stage, combined use of 0.5 mg/l BAP and 0.5 mg/l 2,4-D led to
increasing of number of shoots and shoot length. Also, the use of 1 mg/l BAP and non-use of 2,4-D, enhanced
callus formation. In this situation, the increase BAP concentration to 1 mg/l and use of 2,4-D in higher
concentration led to decreasing in studied traits values.

Abreviations: BAP (6-Benzylaminopurine)  2,4-D (2,4-Dichlorophenoxyacetic acid)  NAA (Alpha-
naphthalene acetic acid)  BA (6-Benzyladenine)  MT (meta-Topoline)  MS medium
culture (Murashige and Skoog  medium culture)

Key words: Thymus daenensis  Callus  BAP  2,4-D, tissue culture

INTRODUCTION use of tissue culture methods, is a way to reach a large

Thyme (Thymus vulgaris L.) belonging to Lamiaceae reducing manufacturing costs and production facilities
family which grows similar to thick bushes on dry slopes will be followed consistently fast. In vivo cultures,
and found between different slate in Mediterranean areas undifferentiated cell mass obtained from differentiated
and boiled in diabetic patients; flowered branches of this tissue and then the whole plant is composed of
plant consumed in Iran and other countries as a undifferentiated cells, even from a unique cell [3]. In plant
carminative, digestive food, antispasmodic, expectorant tissue culture process (the process of de-differentiation),
cough and cold treatment of painful [1]. Thyme contains cells are in the meristematic state and the possibility of
0.8 to 2.6 percentage (usually 1%) essential oils and the splitting increased. The cell mass which created from
bulk is phenols (20 to 80%), monoterpene hydrocarbons meristematic cell divisions, can be differentiate completely
such as p-cymene and y-terpinene and alcohols like different from path of the initial cultured cells [4]. In this
linalool and -terpinene and thujanl-o1, which sometimes method tissues affected by Cytokinin differentiate to
makes up to 80 percent or more of each of these shoots and rooted after affected by auxin [5]. Hoseini-
components make up the essential ingredients. Naturally, Beheshti & Khosh-khui [6] reported that ¡Thymus
thymol is the main ingredient of phenolics and carvacrol vulgaris in the presence of 1 mg per liter BA and 0.2 mg
is also a minor component [2]. Thyme oil is one of the per liter NAA showed the highest production of shoot
natural substances that have  disinfection  properties. and 1.25 mg/l of NAA and  zero  concentration of BA
Due to the uniformity in commercial and export production made highest rooting. In sweet orange, BA and MT as a
is very important, use of traditional methods of proportion between 0 BA: 1 MT µmol to 1 BA: 0 MT µmol
production is time-consuming and inefficient and were determined and the total amount of cytokinin varies
products do not have the required uniformity. Hence the from  1  to  50  µmol,  which  had  a  positive  impact on the

number of plants with the same genetic structure and
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quality of the stem and seed germination [7]. The aim of RESULTS
this study was to evaluate Cytokine and auxin treatments
on callus induction and Organogenesis of Thymus The results indicated that the use of 2,4-D and BAP
daenensis in MS medium culture. have significant affect on traits (Table 1 and 2).

MATERIALS AND METHODS Effects of 2,4-D and BAP on Callus Induction and

This experiment carried out  base  on  Echeverrigary comparing means of interaction between BAP and 2,4-D
et al. [8] method and the MS medium containing showed that the  maximum  shoot  length  related  to  use
hormones BAP and 2,4-D (0, 0.5, 1 and 2 ppm) was used of  0.5,   1    and   2    mg/l    BAP  and   not   using  2,4-D.
alone or in mixtures with one another. The experiment was In simultaneous application of various concentrations of
conducted in a factorial experiments based on completely BAP and 2,4-D, length growth of Thyme don’t observed.
randomized design with four replications. Medium pH Also use of 2 mg/l BAP and not using 2,4-D had the
(7.5) adjusted before adding the agar and sterilized at a highest number of leaves. Other applications of BAP and
pressure of 1.5 bar and 121°C for 20 minutes. For 2.4-D concentrations lead to a decrease in the number of
preparation of explants, seeds were sown on MS medium leaves. In combined use of BAP and 2,4-D, highest shoot
conditions. After washing with distilled water to sterilize number related to use of 2 mg/l BAP and not using 2,4-D.
the seeds of the plant, were immersed in 70% ethanol for Application of other BAP and 2,4-D concentrations, led to
30 seconds and then were washed again 3 times in sterile decreasing in number of shoot. Most of callus formation
distilled water. Single-node explants were cultured from an percentage was belonging to use of 0.5 mg/l BAP and 0.5
early stage in the environment. In all experiments, media mg/l 2,4-D. The use of other concentrations of BAP and
culture containing explants were kept 4 weeks in a growth 2,4-D leading to reduction in callus induction (Table 3).
chamber at a temperature of 24±1°C and 16 hours light and
8 hours dark. 30 days after each treatment, the percentage Effects of 2,4-D and BAP on Callus Induction and
of callus induction, shoot number, leaf number and stem Organogenesis in Final Stage: According to meaning
length were investigated. Data were analyzed using SAS comparison table of interaction between BAP and 2,4-D,
software. Treatment means were compared using the maximum stem length related to use of 0.5 mg/l BAP
Duncan's test at 5% probability level. and not using 2,4-D. Also combined use of 0.5 mg/l BAP

Organogenesis in Preliminary Stage: Result of

Table 1: Variance analysis of the characteristics studied in a preliminary stage

Mean Square
----------------------------------------------------------------------------------------------------------------------------------------

S.O.V D.F Length of shoot Number of leaf Number of shoots Callus percentage

BAP (A) 3 348.66 5429.63 44.25 1281.59** ** ** **

2.4,D (B) 2 371.01 9259.14 50.20 3252.51** ** ** **

A × B 6 281.07 6693.17 28.87 1459.47** ** ** **

Error 36 2.15 80.72 0.19 0.63
C.V (%) - 27.20 12.35 22.37 7.53

Significant at the one percent level**

Table 2: Variance analysis of the characteristics studied in a final stage

Mean Square
----------------------------------------------------------------------------------------------------------------------------------------

S.O.V D.F length of shoot Number of leaf Number of shoots Callus percentage

BAP (A) 3 10.53 440.67 8.86 500.49** ** ** **

2.4,D (B) 3 1096.35 25103.23 239.28 2613.87** ** ** **

A × B 9 10.53 440.67 8.86 293.16** ** ** **

Error 48 0.74 29.51 0.49 7.52
C.V (%) - 20.91 27.43 16.53 15.81

Significant at the one percent level**
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Table 3: Average characteristics of the preliminary test in MS medium with different treatments, grouped according to Duncan's test (P  0.05)
2.4,D BAP length of shoot Number of leaf Number of shoots Callus percentage

0 11.72 b 49.78 c 5.44 c 0.00 g
0 0.5 mg/l 18.42 a 83.78 b 6.61 b 0.00 g

1 mg/l 18.42 a 83.78 b 6.77 b 0.00 g
2 mg/l 17.68 a 99.56 a 12.11 a 0.00 g
0 0.00 c 0.00 d 0.00 d 21.31 f

0.5 mg/l 0.5 mg/l 0.00 c 0.00 d 0.00 d 32.53 a
1 mg/l 0.00 c 0.00 d 0.00 d 24.13 ef
2 mg/l 0.00 c 0.00 d 0.00 d 27.02 cde
0 0.00 c 0.00 d 0.00 d 0.00 g

1 mg/l 0.5 mg/l 0.00 c 0.00 d 0.00 d 31.73 ab
1 mg/l 0.00 c 0.00 d 0.00 d 0.00 g
2 mg/l 0.00 c 0.00 d 0.00 d 31.02 abc
0 0.00 c 0.00 d 0.00 d 26.11 de

2 mg/l 0.5 mg/l 0.00 c 0.00 d 0.00 d 27.73 bcd
1 mg/l 0.00 c 0.00 d 0.00 d 28.93 abcd
2 mg/l 0.00 c 0.00 d 0.00 d 26.91 cde

Table 4: Average callus traits of the final experiment on MS medium with different treatments, grouped according to Duncan's test (P  0.05)
2.4,D BAP length of shoot Number of leaf Number of shoots Callus percentage

0 0.00 c 0.00 c 0.00 c 0.00 e
0 0.5 mg/l 19.04 a 73.75 b 6.50 a 44.40 b

1 mg/l 8.67 b 95.00 a 3.33 b 62.88 a
2 mg/l 0.00 c 0.00 c 0.00 c 0.00 e
0 18.42 a 83.25 ab 6.67 a 10.95 c

0.5 mg/l 0.5 mg/l 18.62 a 81.25 b 6.97 a 9.12 d
1 mg/l 0.00 c 0.00 c 0.00 c 0.00 e
2 mg/l 0.00 c 0.00 c 0.00 c 0.00 e
0 0.00 c 0.00 c 0.00 c 0.00 e

1 mg/l 0.5 mg/l 0.00 c 0.00 c 0.00 c 0.00 e
1 mg/l 0.00 c 0.00 c 0.00 c 0.00 e
2 mg/l 0.00 c 0.00 c 0.00 c 0.00 e

Fig. 1: Shoot proliferation after 30 days

and 0.5 mg/l 2,4-D have no significant difference. and not using 2,4-D. Use of other BAP and 2,4-D
Increasing in BAP concentration to 2 mg/l,  application  of concentrations, significantly reduced callus induction
different concentration of 2,4-D leading to significant percentage (Table 4).
decreasing in stem length. Use of 1 mg/l BAP and not
using 2,4-D led to maximum leaves number. The  use  of DISCUSSION
other concentrations of BAP and 2,4-D reduced the
number of leaves. Maximum number of shoots related to Preliminary experiment illustrated the best results
use of 0.5 mg/l BAP and 0.5 mg/l 2,4-D. Other treatments obtained in using BAP. But the application of 2,4-D leads
decreased number of shoots. Results showed that to reduced or no growth of explants. Differentiation in
maximum percentage of callus induction related to 1 mg/l Thyme  explants  can  be adjusted by changes in hormone
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levels. Morphogenesis phenomenon that seems to callus induction, auxin (2,4-D) and cytokinin (BAP) was
consist of two stages of differentiation and elongation, necessary so the response to produced callus on MS
are influenced by hormones but differentiation activity medium without any plant growth regulators had lowest
don’t lead to elongation and cell growth [9]. Researches rank between treatments.
have shown that speed of callus growth and stems and
leaves production in Lavender depends on cytokinin type CONCLUSIONS
and its density [10, 11]. In final experiment, application of
0.5 mg/l BAP and 2,4-D lead to increasing in studied traits In vitro culture of plants is often able to mass
values. On green calluses, green bulks produced which produce clones of a plant similar to the original and in
later became part of callus buds and adventitious shoots. rapid increasing of plants plays an important role.
This results is consistent in plant's callus induction and Therefore, the results obtained in this study and the
development of adventitious branches in Passlfora edulls potential of thymus daenensis in most parts of the country
in Bias [12] study. In this experience, gained galls were especially in Shiraz, micropropagation and production of
generally green. This could be due to the involvement of healthy plants using the results of this study are
cytokinin in relation to chloroplast development and recommended.
chlorophyll synthesis. According to Canas [13] in an
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