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ABSTRACT
Ducrosia Anethifolia is a threatened medicinal herb belongs to the family Apiaceae. This important
medicinal plant is a native medicinal plant in Iran and has a restricted distribution in the world. It is used to treat
of headache and backache in folk medicine. To callus induction, Leaf and lateral bud were used as explants and
the Culture media was MS medium supplemented with 3% w/v sucrose, 0.7% w/v agar and 1gl-1 myoinositol at various concentration of cytokinins and auxins. After Five weeks, the calluses were transferred
into regeneration medium that included MS medium supplemented with the combination of BA(0.5, 1 and 2 m
gl-1) and NAA(0, and 0.5 mgl-1). The callus percentage, callus size and fresh weight, shoot length and number
of shoots per explants were recorded. The analysis of variance showed that explants and media had
significant effects on callus induction. The results revealed that the highest percentage (86.7%) of callus
induction was created on MS media containing 2mg/l NAA and 1mg/l BA. On the other hand, lateral bud
explants gave higher values in callus inducing percentage, fresh weight and size compared to leaf explants. In
the case of plant regeneration, results indicated that the longest shoot length (21.6 mm) was exhibited for
explants cultured on MS-medium containing 0.5mg/l BA and the highest number of shoots per explants(5.6)
was obtained from callus grown on the medium supplemented with 2mg/l BA.
Key word: Ducrosia anethifolia, callus induction, regeneration, explants, media
Introduction
Ducrosia anethifolia is a threatened medicinal
plant belongs to the family Apiaceae. This important
medicinal herb with a height of about 10 to 30 cm
has a restricted distribution, mainly in Iran, Iraq,
Pakistan and Afghanistan [9]. The essential oil of
the aerial parts of this herb contain
some
phytochemical
compounds
especially
an
antimycobacterial coumarin [17]. The biochemical
studies revealed that the seed oil of Ducrosia
anethifolia contains about 58.8% petroselinic acid
with amounts of oleic, linoleic, linolenic and
palmitic acids [12].
This high percentage of
petroselinic acid makes this herb as a suitable raw
material source in soap and chemical industries.
Several reports show that this herb is used to treat of
headache and backache in folk medicine and also to
relax the mind and body and induce a peaceful sleep
[7]. Climatic changes from the last decades, soils and
water pollution are the main reasons for threatening
many herbs. So it is necessary to find efficient

procedures for conservation of these germplasms [2].
One of the best possible methods of protection of
endangered plants is micropropagation. On the other
hand, in vitro culture techniques could represent a
very useful tool for mass propagation of superior
stock plants as well as genetic improvement. The
in vitro propagation of medicinal plants provide a
source of uniform and sterile plant material for mass
multiplication and germplasm conservation of
endangered and threatened medicinal plants [1,18].
To our knowledge, there are a few reports on invitro
propagation of Ducrosia anethifolia. The aim of this
study was to study the effect of different
concentration of growth regulators on callus
induction from leaf and lateral bud explants and
optimize a protocol for plant regeneration of induced
calli.
Materials and methods
Explant excision and Media preparation:
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The mature seed of Ducrosia anethifolia were
obtained
from
the institute of medicinal
plants(IMP), Tehran,Iran. The soaked seeds were
sterilized by 70% ethyl alcohol for 1 min. This was
followed by surface sterilization in 2.5% sodium
hypochlorite solution for 8 min followed by 3 rinses
in sterile water. Then sterile seeds were planted on ½
MS (murashige and skoog 1962) medium
supplemented with 30gl-1 sucrose and 7 gl-1 agar.
The cultures were incubated at growth chamber at
23± 2 0C with 16/8 h illumination periods. After seed
germination, leaf and lateral bud were taken from the

plantlets to use as explants for callus induction. The
Culture media was prepared using Murashige and
Skoog basal medium salts supplemented with 3%
w/v sucrose, 0.7% w/v agar and 1gl-1 myoinositol at various concentration of cytokinins and
auxins. The cytokinins used were benzyladenine
(BA) and kinetin (KIN), while naphthalene acetic
acid (NAA) and 2,4- dichlorophenyoxy acetic acid
(2,4-D) were the auxin used (Table 1). All
growth regulators were added before autoclaving
and pH was adjusted to 5.7 ± 0.1.

Table 1: Structure of testing media for callus induction of Ducrosia Anethifolia.
Media code
Hormone combination
2,4-D (mg/l)
NAA (mg/l)
BA (mg/l)
1
1
0.5
2
2
2
3
2
4
2
1
5
2
6
1
-

Callus induction and Plant regeneration:
Five segments of each explants(leaf and lateral
bud)
were
cultured into MS medium that
supplemented with the combination of cytokinin and

Kin (mg/l)
1
2
0.5

auxin(Table 1). The cultures were incubated in
growth chamber at 25± 1 0C with 16/8 h illumination
periods. After five weeks of incubation, callus
percentage, callus size and fresh weight were
measured (Fig 1).

Fig. 1: Explants were cultured in various combinations of growth regulators to induce callus. After callus
induction, The calluses were transferred to regeneration culture media containing various
concentrations of BA and NAA to produce shoots.

2374
Adv. Environ. Biol., 6(8): 2372-2377, 2012

Five-week-old calluses were transferred into
regeneration medium that included MS medium
supplemented with the combination of BA(0.5, 1 and
2 m gl-1) and NAA(0 and 0.5 mgl-1). The cultures
incubated in growth room at 25± 1 0C with 16/8 h
illumination periods. After five weeks of incubation,
shoot length and number of shoots per explant were
recorded.
Statistical analysis:
The data were statistically analyzed as a factorial
experiment based on completely randomized design
(CRD) with three replicates. Comparisons among
means were made using Duncan’s multiple reng
test(DMRT) at 5% level of probability. The data
were analyzed using Spss software.

Results and Discussion
Statistical analysis of Data showed that
explants and media had significant effects on
callus induction(Table 2). Duncan’s multiple rang
test revealed that the greatest percentage (86.7%) of
callus induction was created on MS media containing
2mg/l NAA and 1mg/l BA. The lowest callus
inducing percentage were obtain by using 1mg/l 2,4D in combination with 0.5 mg/l Kinetin. The results
also indicated that the highest callus fresh weight and
size were obtained by MS media supplemented with
2mg/l NAA and 1mg/l BA. On the other hand, means
presented in Table 3 revealed that lateral bud
explants gave higher values in callus inducing
percentage, fresh weight and size compared to leaf
explants. This result suggested a positive relationship
between callus induction and callus weight and size.

Table 2: Analysis of variance for the effect of explants and mediums and their interaction on callus induction (%), callus fresh weight(gr),
and callus size (mm).
Source of variation
Mean of squares
df
Callus induction
Callus fresh weight
Callus size
Explant
1
900*
0.052**
5.7**
Medium
5
1211.1**
0.128**
15.1**
Explant×medium
5
20 n.s
0.001 n.s
0.346n.s
Erorr
24
155.5
0.001
0.17
**: Highly Significant at 0.01 probability level, *: Significant at 0.05 probability level and n.s: Not significant.

Fig. 2: The influence of explants on callus inducing (%),Callus fresh weight (gr) and callus size(mm).
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Fig. 3: The influence of media combination on callus inducing (%),Callus fresh weight (gr) and callus
size(mm).
The results revealed that in the case of callus
induction, the use of NAA as auxin source gave
higher values in comparison with 2,4-D and with
increasing NAA, the callus induction, callus size and
fresh weight increased. Increase in concentration of
NAA (as auxin source) in combination with BA (as
cytokinin source) in the media had a stimulatory

effect on callus induction ability of both explants.
These findings about the positive influence of NAA
on callus induction are in agreement with those
reported by Karimi et al. [11] on Ducrosia
flabellifolia; Irvani et al. [8] on Dorem ammoniacum;
Barakat et al. [4] on Gypsophila paniculata and
Bernard et al. [5] on Ferula gummosa.

Table 3: Means of callus induction (%),Callus fresh weight (gr) and callus size(mm) as affected by medium and explant.
Factor level
explant
medium
Callusing percentage
Callus fresh weight
Callus size
1
1
80.00 ab
0.32 d
11.43 e
2
86.67 ab
0.53 b
13.83 c
3
66.67 bc
0.67 a
14.73 b
4
93.33 a
0.74 a
16.23 a
5
73.33 ab
0.56 b
13.97 bc
6
53.33 c
0.46 c
12.6 d
2
1
73.33 ab
0.25 d
10.6 d
2
80.00 a
0.51 b
13.5 b
3
53.33 ab
0.62 a
14.17 ab
4
80.00 a
0.63 a
14.57 a
5
60.00 ab
0.50 b
13.5 b
6
46.67 b
0.38 c
11.67 c
*Means followed by the same letter(s) are not significant, different at 0.05 level of probability.

Fig. 4: The influence of media combination on Number of shoots per explants and Height of shoots (mm).
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In the case of plant regeneration, results
indicated that different concentrations of the
cytokinin BA and the auxin NAA tested in this study
had a significant effect on the regeneration of
plantlets. The longest shoot length (21.6 mm)
was exhibited for explants cultured on MSmedium containing 0.5mg/l BA. The highest number
of shoots per explants(5.6) was obtained from callus

grown on the medium supplemented with 2mg/l BA.
These findings revealed that the use of high levels of
BA enhanced organogenesis, however, reduction of
shoot length occurred. This is in agreement with
some earlier studies to assess the role of growth
regulators on shoot initiation in Ducrosia flabellifolia
[11], Khaya grandifoliola [14] and Gypsophila
paniculata [4].

Table 4: Analysis of variance for the effect of NAA and BA and their interaction on, number of shoots per explants and shoot length (mm).
Source of variation
Mean of squares
df
Number of shoots per explants
Height of shoots (mm)
BA
2
19.05**
219.36**
NAA
1
0.89n.s
12.17**
BA×NAA
2
1.05n.s
0.76**
Error
12
0.44
0.05
**: Highly Significant at 0.01 probability level, *: Significant at 0.05 probability level and n.s: Not significant.
Table 5: Means of Number of shoots per explants and Height of shoots (mm) as affected by BA and NAA.
Factor level
NAA(mg/l)
BA (mg/l)
Number of shoots per explants
0.5
1.33 c
0
1
4 b
2
5.67 a
0.5
1.67 c
0.5
1
3.67 b
2
4.33 a
*Means followed by the same letter(s) are not significant, different at 0.05 level of probability.

References
1.

2.

3.

4.

5.

6.
7.

Anis, M., M. Faisal, 2005. In vitro regeneration
and mass multiplication of Psoralea corylifolia
an endangered medicinal plant. Ind J Biotech., 4:
261-264.
Banciu, C., M.E. Carsan, A. Brezeanu, 2009. In
vitro propagation of the endangered species
Marsilea quadrifolia L. - morphological and
biochemical analysis of the regenerate .
Romanian Biotechnological, 14(1): 4139-4145.
Banciu, C., M. Mitol, F. Helepciuc, F. Aldea,
2010. In vitro propagation of critically
endangered species Scilla autumnalis L. –
biochemical analyses of the regenerants. Analele
Universităţii din Oradea - Fascicula Biologie,
318-323.
Barakat, M.N., H.E. Sammak, 2011. In vitro
culture and plant regeneration from shoot tip and
lateral bud explants of Gypsophila paniculata L.
Journal of Medicinal Plants Research, 5(15):
3351-3358.
Bernard, F., B.H. Shaker and K.L. Javadi, 2004.
Ferula gummosa Boiss., Embryogenic and
karyological changes. Pak. J. Biol. Sci., 10(12):
1977-1983.
Bursun, M.A., M. Zgen, 2001. Callus Induction
and Plant Regeneration from Mature Embryos of
Oat (Avena sativa L.) Turk J Biol., 25: 427-434.
Haghi, G., A. Safaei and J. Safari, 2004.
Extraction and determination of the main
components of the essential oil of Ducrosia
anethifolia by GC and GC/MS. 2nd International

8.

9.

10.

11.

12.

13.

Height of shoots(mm)
21.6 a
18.27 b
10.27 c
20.77 a
16.10 b
8.33 c

Congress on Traditional Medicine and Material
Medica, Tehran, Iran, pp: 90-91.
Iravani, N., M. Solouki, M. Omidi, A.R. Zare, S.
Shahnazi, 2010. Callus induction and plant
regeneration in Dorem ammoniacum D., an
endangered medicinal plant. Plant Cell Organ
Cult., 100: 293-299.
Janssen, A.M., J.J. Scheffer, A. Baerheim
Svendsen and Y. Aynechchi, 1984. The essential
oil of Ducrosia anethifolia (DC.) Boiss.
Chemical composition and antimicrobial
activity. Pharm. Weekbl. Sci., 6(4): 157- 160.
Joyner, E.Y., S. LaShonda, M.A. Lodhi, 2010.
Callus Induction and Organogenesis in Soybean
[Glycine max (L.) Merr.] cv. Pyramid from
Mature Cotyledons and Embryos. The Open
Plant Science Journal, 4: 18-21.
Karimi, M., A. Ebrahimi, A. Sahraroo, S.A.
Moosavi, F. Moosavi, M.R. Bihamta, 2009.
Callus formation and shoot organogenesis in
Moshgak (Ducrosia flabellifolia Boiss.) from
cotyledon Journal of Food, Agriculture &
Environment, 7(2): 441-445.
Khalid, B., S.H. Hamid, L. Liaqat, I.J. Khan,
2009. Seed Oils of Pakistani Wild species of
Umbelliferae Family: Ducrosia anethifolia,
Bunium persicum, Bunium cylindricum and
Ammi majus. Potential Industrial Raw Material,
52(5): 260-263.
Mikulík, J., 1999. Propagation of endangerd
plant species by tissue culture . Acta universities
palackianae
olomucensis
facultas
rerumnaturalium. Biological., 37: 27-33.

2377
Adv. Environ. Biol., 6(8): 2372-2377, 2012

14. Okere, A.U., A. Adegeye, 2011. In vitro
propagation of an endangered medicinal timber
species Khaya grandifoliola C. Dc. African
Journal of Biotechnology, 10(17): 3335-3339.
15. Pezhmanmehr, M., M.E. Hassani, F. Jahansooz,
A.A. Najafi,
F. Sefidkon, M. Mardi, M.
Pirseiedi, 2009. Assessment of genetic diversity
in some Iranian populations of Bunium persicum
using RAPD and AFLP markers. IRANIAN
JOURNAL of BIOTECHNOLOGY, 7(2): 93100.

16. Shakouri, M.J., J. Mohamadi, S. Shahmohamadi,
S. Asadi Kaporchal, 2012. Assessing the effect
of different levels of NAA and time on Dracaena
sanderiana (lucky bamboo) Indian Journal of
Science and Technology, 5(1): 1924-1927.
17. Stavri, M., K.T. Mathew, F. Bucar and S.
Gibbons, 2003. Pangelin, an antimycobacterial
coumarin from Ducrosia anethifolia. Planta
Med., 66(10): 856-959.
18. Uppendera, D., M. Sumit, J. Meena, 2005.
Organogenesis, embryogenesis and synthetic
seed production in Arenebia euchrome-a
critically endangered medicinal plant of the
Himalaya. In vitro cell Dev Biol plant, 41: 244248.

