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Abstract:  Somatic  embryogenesis  was  induced  in using immature zygotic embryos (IZEs) and entire
immature seeds (IES) explants of Royal Poinciana (Delonix regia). The explants were cultured on semisolid
Murashige and Skoog (MS) basal medium with different concentration of N6-benzyladenine (BA) and 2, 4-
dichlorophenoxyacetic  acid  (2, 4-D)  and  incubated  in  dark. Between explants the IZE showed better
response than EIS. After 4-5 weeks, somatic embryos were induced directly from the radical tip of IZEs on
medium  with  (2, 4-D)  (2 mg L ) + BA (0.25 mg L ) with 15% frequency of direct embryogenic response,1 1

which was 9% when 2,4-D with 2 mg L  was used alone or with BA (0.5 mg L ). The somatic embryos were1 1

transferred to medium with Abscissic Acid (ABA) (0.25 mg L ) and maltose (3%) for further maturation and,1

studies are being carried out for conversion of somatic embryos into plantlets.
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INTRODUCTION by conventional methods. Somatic embryogenesis has

Royal Poinciana and flamboyant (Delonix regia) is woody species. Somatic embryogenesis has played an
an ornamental tree belongs to mimosa tree family important role in the advances made in plant
(Leguminosae), native and endemic to Madagascar. In biotechnology, particularly in terms of plant propagation
Iran, specifically in South area, the ornamental and and genetic transformation systems. Most approaches
landscape characteristics of poincianas add commercial have focused on the establishment of indirect somatic
value for nursery production. Poinciana trees grow best embryogenesis via callus induction. However, this
from seed and flowering can be achieved within five to approach  has  proven  to  be  a  multistep  procedure
seven years [1]. However, propagation of poincianas by which  requires  a  lengthy time interval for development
seeds has several limitations and rooting of cuttings is of whole plants [6]. Consequently, the efforts of
not an efficient alternative. The seeds hard coating imply researchers  have  been  directed  towards more rapid
in reduced germination percentage [2], the seed position plant multiplication protocols by direct somatic
in the pod influences germination and quality of seed embryogenesis in quantities large enough for applications
product [3] and unfavorable changes in climate during in micro-propagation and gene  transformation [7].
flowering and pollination periods result in low seed Manipulation of plant organs and culture conditions to
production [4]. In Boushehr (a province in southern area establish practically useful somatic embryo systems has
of Iran) due to unfavorable climate most pods did not been the favorite area of research in this domain [6]. In
produced voluble seeds and most seeds are not able to poincianas, young meristematic tissues, such as immature
germinate. The commercial production of ornamental embryos and developing leaves have been used as
plants is growing worldwide. Its monetary value has explants to induce somatic embryogenesis [8, 9].
significantly increased over the last two decades and However, the success has been limited and no further
there is a great potential for continued further growth in attempts have been reported to date. The objective of this
both Domestic and international markets [5]. Tissue study is to develop an improved protocol for inducing
culture techniques have been applied to a number of somatic embryogenesis directly from immature zygotic
woody ornamental species with success, allowing the in embryo (IZE) and entire immature seed (EIS) in Royal
vitro propagation of species that are difficult to propagate poinciana.

been a tissue culture technique of particular interest for
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Fig. 1: Explant types used in the experiment. (A) zygotiimmature embryo (arrow). (B) Immature entire seed. (C) Non
embryogenic callus formation in medium supplemented with 2 mg•l  2, 4-D and 0.25 mg•l BA (ISE). (D) Callus1 1

initiated in medium with embryo like structure. (E) Initiation of small embryo-like structures in the 10 to 13 day
after culture in induction medium and (D) Embryo formation in top of zygotiimmature embryo after 4 weeks

MATERIALS AND METHODS charcoal. Various growth regulators namely 2,4-

Explant Source, Surface Sterilization and Culture Gibberellic acid (GA3) (0.25-1.5 mg L ), N6-Benzyladenine
Conditions: Immature pods of Royal poinciana were (BA) (0.25-1.5 mg L ), Kinetin (0.5-2.5 mg L ) and
collected from a tree located in Persian Gulf University, Naphthalene Acetic Acid (NAA) (0.25-4 mg L ) were
Boushehr, Iran. The Pods were washed thoroughly under tested  alone  or  in   combination   for   evaluating  the
running tap water for 40 min. The seedpods were surface pre-response of the IZE and EIS. Between mention
sterilized with solution of 50% (v/v) Clorox for 20 min and treatments (2, 4-D) (1-2 mg L ) and N6-Benzyladenine
rinsed three to four times with sterile distilled water in (BA) (0.25-0.5 mg L ) showed best response and various
laminar airflow. The Pods were cut and open under sterile combination of BA and 2,4-D were selected for this
conditions in laminar hood. The pods were dissected and experiments. All growth regulators were added to the
the immature seeds (length 5-12 mm) carefully extracted medium before autoclaving. The pH of all media was
for the experiments (Fig. 1). Three different explants types adjusted to 5.8 with 0.1 N NaOH/HCl. The media was
were used, fist entire immature seed (EIS) and second sterilized by autoclaving at 121°C (1.5 Ibs) for 15 min. The
immature zygotic embryos (IZE). The IZE and EIS were zygotic embryos were placed in disposable Petri dishes
placed on semisolid Murashige and Skoog (MS) basal (55  mm×15  mm). Ten explants were used per treatment.
medium [10] containing 3% sucrose and 0.5% activated All    cultures   were   incubated  at  25±2°C  in  the  dark.

Dichlorophenoxyacetic acid (2,4-D) (0.25 - 4 mg/l),
1

1 1

1

1

1
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Table 1: Effect of different growth regulators on induction of somatic embryogenesis from different explants of Delonix regia

Percentage of responding explants showing
Explant type 2,4-D BA Explant-formed callus (%) Embryogenic callus formation (%) direct somatic embryos

(IZE) 0 0.00 0e 0e 0 e*

1 0.00 43d 30c 3 d
2 0.00 74.1b 33c 9 b
0 0.25 59c 21d 2 d
0 0.50 58c 18d 1 de
1 0.25 75b 31c 5 c
1 0.50 80a 28c 5 c
2 0.25 80a 45a 15 a
2 0.50 64c 37b 9 b

 (EIS) 0 0.00 0e 0e -
1 0.00 46d 41a -
2 0.00 75b 43a -
0 0.25 57c 20a -
0 0.50 45d 18d -
1 0.25 62c 23d -
1 0.50 65c 45a -
2 0.25 75b 46a -
2 0.50 80a 45a -

Values within a column followed by the same letter are not significantly different by New Duncan's multiple range test P < 0*

The somatic embryos were transferred to medium with desired morphogenic pathway. In many woody species,
Abscissic  Acid  (ABA) (0.25 mg L ) and maltose (3%) embryogenesis has been reported using juvenile and1

for further maturation and, studies are being carried out immature tissues as explants. This type of embryogenesis
for conversion of somatic embryos into plantlets. has been said to be occurring from pre-embryogenic

Statistical Analysis: Statistical analysis was done using to  the embryonic state and can be easily induced to
the  data  obtained  from  three repeated experiments. All follow the embryogenetic pathway [11]. In woody plants,
experimental data were subjected to analysis of variance the IZE frequently shows potential for somatic
(ANOVA) and significant (P < 0.05) means were embryogenesis as evidenced by many reports [5]. In this
determined  with  New Duncan's Multiple Range Test experiment also, embryogenetic response could be
(DNMRT) to distinguish differences between treatment induced using the IZEs as explants (Table 1, Fig. 1). In
means  at  the  = 0.05  level using SPSS software, Delonix regia, as with other species of the legume family
version 16. and other groups of plants, immature, meristematic tissues

RESULTS AND DISCUSSION suitable explants for somatic embryogenesis. For example,

Effect of Explants Type on Embryo Induction Percent: most responsive explants for the induction of somatic
Results  indicated  that between explants type that used embryogenesis  in  the  majority  of  legumes  examined
in  this experiments IZE explants were responsible than [12, 13]. However, somatic embryos were produced from
EIS explants (Table 1). The percent of the explants that explants as diverse as mature seeds [14]. The rate
showed embryo genesis response were different between expression of somatic embryogenesis in Delonix Regia
treatments. In general, according to the explants types, explants was different. The expression of somatic
Auxin and Cytokinin concentration and media embryogenesis in legumes thus can be realized in
composition, the ability of treatments were different. The immature zygotic embryos as well as in well differentiated
choice of explants is a critical factor that determines the plant tissues. However, there exists a major developmental
success of most tissue culture experiments. Given the difference  between  immature  zygotic  embryos  and
current understanding of morphogenesis, it is naive to other types of explants with respect to the ontogeny of
assume that any explants can be readily induced to a somatic embryos. In many legumes cells of immature

determined cells (PEDCs), in which, the explants is close

(immature zygotic embryos) proved to be the most

immature  zygotic  embryos  and cotyledons were the
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zygotic embryos develop directly into somatic embryos embryo with a scalpel improved embryogenic callus
[15] whereas highly differentiated explants usually
undergo a callus phase to acquire embryogenic potential
[13, 16]. A similar requirement for extensive cell
proliferation was also found to be necessary for regaining
embryogenic potential in mature zygotic embryos [14, 17]
as the propensity of embryos to regenerate diminished
with age [18]. Little is known about the basis of these
diverse developmental patterns of somatic embryogenesis
observed in mature and immature explants. It is
hypothesized that the expression of an embryogenic
developmental pathway, a feature characteristic of early
embryonic cells, remains active in the cells of immature
embryos until certain stages of development are
completed, but that this embryogenic development may
be eventually replaced by other developmental
programmes such as embryo maturation [19]. This
hypothesis may explain the ease of somatic embryo
induction in immature embryonic cells that has been
reported in many legumes. However, the observations
that direct somatic embryogenesis can be easily realized
in hypocotyl segments of Albizia lebbeck [20] and
Clitoria ternatea [21], especially on growth regulator-free
medium, indicate the existence of readily inducible
embryogenic pathway(s) in well differentiated structures.
Effect  of  Auxin  and  Cytokinin  on  embryo  induction:
In  this  study,  we  have found that the frequency of
direct somatic embryogenesis was regulated by both
Cytokinins and Auxin. The Cytokinins individually
showed weak frequency of embryogenesis. However,
both of concentration of 2,4-D exhibited high frequency
of embryogenesis. The highest frequency of somatic
embryogenesis, has been found in presence of BA and
2,4-D. between Auxin and Cytokinin, Auxins can induce
the formation of embryogenic cells and promote repetitive
cell division, while Cytokinins are required to induce
embryogenesis in several dicotyledonous species [22].
However, response to Auxins and Cytokinins is variable
and depends on the species and type of Auxin and
Cytokinin used [9] and relative amounts applied.
Requirement for Auxin or any other growth regulator for
the induction of somatic embryogenesis is largely
determined by the developmental state of the explants
tissue. In legumes, induction of somatic embryogenesis
was  achieved  in  the  presence of the different Auxins
[14, 23, 24]. In our experiment entire seeds produced high
amount of embryogenic callus and no direct
embryogenesis was observed. However, direct
embryogenesis and embryogenic callus formation was still
poor  for   all   treatments.  Nicking  the  immature  zygotic

formation. Additional studies are required to evaluate
alternative sources of Auxins and Cytokinins in different
concentrations, as well other inductive factors, such as
Aminoacids, Certain levels of ammonium ions and carbon
source. These have been found to increase the frequency
of somatic embryogenesis [9].
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