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Abstract: In tlus study a sunple and repeatable method for somatic embryogenesis from hypocotyls of
Brassica napus 1. is described. Out of eighty different treatments included of different kinds and
concentrations of Plant Growth Regulators (PGRs), different amount of sucrose and different explants were
tested. Results of experiments showed that hypocotyls explants were more useful for somatic embryogenesis
rather than other explants. The sucrose at 20 g L™ concentration was more inducer for somatic embryogenesis
than the sucrose at higher concentrations (for example 60 g 17" concentration). On MS medium containing
20 g L7 sucrose, 1 mg L7 2,4-D, 2mg L.™' NAA, 2mg L™ BAP and 150 mM L' Na(Cl, explants produced
somatic embryos. The somatic embryos germinated on medium that had the same formulation as above and

produced shoots. Few shoots reoted but transfer of them on medium with 1 mg L™ IBA caused to increasing
root production. After adaptation to dry conditions regenerated of plantlets via somatic embryogenesis were

successfully transferred to pots containing a mixture of soil and vermiculite.
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INTRODUCTION

Somatic embryogenesis 1s a method in Biotechnology
that in pathway of it plant cells, tissues and organs
produce embryos in vitro conditions. A somatic embiyo
resembles a zygotic embryo with a view to general
process of (globular, heart and
torpedo stages, germination and production of new
plantlet) but they developed via a different pathway
(fecundation between sperm and oospher dose not
occurred) (Von Arnold et al., 2002). Study about somatic
embryogenesis 13 very important because having
scientific and applied aspects. Somatic embryos are used

embryogenesis

as a model system in embryological studies. During
embryogenesis large number of genes expressed with
powerful regulations. This powerful regulations occur
also in somatic embryogenesis. The greatest importance
of somatic embryogenesis is application of it in large scale
vegetative propagation (Von Amold et al., 2002).

Brassica napus L. 13 a member of Brassicaceae family.
Tt is one of the important oilseed in Tran, due to having
edible and agricultural desirable specifications. Therefore
cultivation of this important and economic crop has been
increased m recent decade n Iran.

In this study we report a simple and economic
method for somatic embryogenesis in Brassica napus 1..
because somatic embryogenesis i1s favoured over other

methods of vegetative propagation because of the
possibility to scale up the propagation by using
bioreactors (Von Arnold et al., 2002). Besides induced
variation 15 one of the methed for crop improvement.
One of the source of induced variation is somaclonal
variation (Taligot et al., 2000, Vendrame et al, 1999,
Donovan et al, 1994). It is noticeable that there is few
report about using of somaclonal variation for production
of new lines in Brassicaceae member (Sacristan, 1982) and
this subject must be studied more.

MATERIALS AND METHODS

This study conducted in developmental Biology
laboratory in Faculty of Science, Teacher Traming
University, Tehran, Iran i November 2004-October 2005.

Preparation of explants: Seeds of Brassica napus L.
were  obtained from  oilseed research  and
development Company, Iran. They were surfaced
sterilized in commercial Sodium hypochlorite solution
(5% available chlorine ) for 8 min and washed thoroughly
with sterile distilled water for 6-7 times under asceptic
conditions and then cultured on half strength MS
(Mourashige and Skoog, 1962) medium (basal salts ) with
1% sucrose and 1% agar agar. The pH of medium
was adjusted to 5.8 before adding agar agar and before
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autoclaving at 121°C for 20 min. The cultures were
grown under 16 h photoperiod at 200 pmol ™.
Hypocotyls (5-8), cotyledons (2-3) and roots (3-4) mm
segments in length were excised from 7 days old
aseptically grown green seedlings were and then were

used for preparation of explants.

Preparation of media for Induction, maturation and
germination of somatic embryos: MS medium plus 2%
sucrose and 1% agar agar that supplemented with auxins
(NAA, 2,4-D and IBA) cytokimns (BAP) and NaCl for
induction somatic embryoid, maturation and development
of them to plantlet were used (Table 1). MS medium free
from PGRs and NaCl was also used for control. All of
media were adjusted to pH 5.8 prior autoclaving at 120°C
for 20 min. All cultures incubated at 2442°C in a incubator
under dark condition for induction and maturation of
embryoid and 200 pymol s~ for germination of somatic
embryos and development of them to plantlets.

Transferring of plantlets to soil: Whole plantlets were
washed and potted in sterile perlit. Plantlets were covered
with a transparent plastic glass to maintain 90+0.05
relative humidity for 5 days and then this cover gradually
perforated for adaptation of plantlets to dry conditions.
Then plantlets were transferred to soil.

Statistical analysis: Experiments were set up in
completely randomized design and repeated 3 tumes.
Twenty four treatment has 4 replications. Observations on
the number of somatic embryos per explants were
recorded. Data were subjected to SD and ANOVA test.

RESULTS AND DISCUSSION

Callus and somatic embryo formation: After 3 weeks of
culture hypocotyls explants produced small and creamy
calli and after this stage (several days later) somatic
embryos was formed. At first callus and somatic embryo
induction did not affected by different concentration of
media. Growth of calli was little and somatic embryos
formed in them while diameter of them was 1-2 mm.

Effect of sucrose on callus and somatic embryo
formation: Callus growth and somatic embryogenesis
affected with different amount of sucrose. By increasing
amount of sucrose a negative effect were seen mn growth
of callus and somatic embryogenesis. So that n 2%
sucrose growth of callus and somatic embryogenesis was
the highest and in 6% sucrose growth of callus and
somatic embryogenesis was the least (data were not
shown). Kirti and Chopra (1989) showed that the increase
i amount of sucrose caused the decrease in somatic
embryogenesis in Brassica junceae L.
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Table 1: Effect of PGRs and WaCl on somatic embryogenesis in Brassica
napus L.
Concentrations

2.4-D NAA BAP NaCl Average number of
(mML™Y (mgl™) (mgL™) (mgL™) somatic embryos per explant
1 1 2 0 18.5£12. 05
1 1 2 50 26.5£12.055
1 1 2 75 26.75£12.06M
1 1 2 100 49+12.06%8

1 1 2 125 42.25+£12.06%F
1 1 2 150 69+12.06%

1 1 2 175 62.5£12. 06

1 1 2 200 53.5£12.05%
1 2 2 0 44412 0651

1 2 2 50 42.5+£12.06°F
1 2 2 75 49, 5+12. 06
1 2 2 100 43412064

1 2 2 125 47.25£12.06+1
1 2 2 150 43.75£12.06
1 2 2 175 41412 0581

1 2 2 200 37.75+12.06%=
2 2 2 0 24.8+12. 06
2 2 2 50 24,512,062
2 2 2 75 31.25£12.06%¢
2 2 2 100 38+12.065F

2 2 2 125 38.754£12.06%
2 2 2 150 33.2+12.06%
2 2 2 175 34+12.06%¢

2 2 2 200 394+12.05%¢

0 0 0 0 0

Basal medium contained Murashige and Skoog (1962) salts supplemented
with 20 gl.7! sucrose, 10 gl.7! Agar Agar. pH was 5.8 and cultures were
kept in darkness at 25°C for induction of somatic embryos. Means of four
replicate with the same letters are not significantty different at p<0.01

Effect of NaCl on callus and somatic embryos formation:
As could be seen in (Table 1) similar treatments hormonal
the highest frequency of somatic embryogenesis were
seen i media with high concentration of NaCl. (the
highest frequency of somatic embryogenesis was
oceurred in medium with 150 mM L™ NaCl. So we resulted
that the presence of 75-200 mM™' NaCl had a positive
effect in somatic embryogenesis m Brassica napus L.
There are different reports about effect of NaCl on somatic
embryogenesis in different plants. For example Kirti ef al.
(1991) noticed that the Brassicas show mterspecific
variability for salt tolerance. It should therefore be
possible to identify introgressesd tolerance by
subjecting material from wild crosses to in vitro
selection. This researcher efforted that with mcreasing of
NaCl to mduction medium somatic embryogenesis in
Brassica juncea 1.. to obtain tolerant plants to salinity but
failured and resulted that with limiting of NaCl from
induction medium and adding of it to germination and
growth media, plantlets with better root growth, shoot
growth and fresh weight accumulation were obtained. But
Pellegrineschi et al. (2004) emphasized that optimal callus
induction and plant regeneration were obtained m bread
and durum wheat by mampulating the NaCl concentration
in the induction medium. On the other hand Zhang et al.
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Fig. 1-8: Somatic embryogenesis and plant regeneration from hypocotyls of 7-days-old seedling in Brassica napus L.
1) globular embryo, 2) early heart embryo, 3) late heart embryo, 4) torpedo embryo, 5) mature or cotyledonary
embryo, 6) germination of embryo on explants (Fig. 1-6 related to medium with 1 mg L' 2,4-D, 2mg L™ NAA,
2mg L7 BAP and 150 mM L~" NaC1), 7) Plantlet regeneration resulting of embryos in medium with 1 mg L.~

IBA, 8) transfer of plantlets to soil

(2001) produced transgenic Brassica napus L. over
expressing AtNHX1, a vacuolar Nat/ H+ antiport from
Arabidopsis thaliana, were able to grow, flower and
produced seeds in presence of 200 mM sodium chloride;

Srivastava et al. (2004) indicated that transgenic
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Brassica napus L. plants that constitutively expressed
pea PRI0O gene are able to germinate and develop
better in the presence of 75 mM NaCl when compared to
control plants. It i1s interesting that we also produced
plantlets resulting somatic embryogenesis n the same
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concentration of NaCl therefore study about somaclonal
variation in plantlets in this condition is very important
and must be studied.

Effect of kind and hormonal balance on callus and
somatic embryos formation: In present study kind and
hormonal balance had a critical effect on callus and
somatic embryos formation. MS medium with 1 mg L™
24D, 2 mg L7 NAA and 2 mg L™ BAP was a
good and effective medium for somatic embryogenesis
i Brassica napus L. (Table 1). In this medium after
callusing somatic embryos produced and were seen in
different developmental stages (Fig. 1-5 ). Kirti and
Chopra (1989) resulted that on MS medium supplemented
with 2% sucrose and 0.25 mg L™ 2,4-D, 0.5 mg L™’
NAA and 0.5 mg L™ BAP-R the highest frequency of
somatic embryogenesis produced in Brassica juncea 1.
This medium for purpose of hormonal balance resemble
above medium. Somatic embryos germinated on medium
that had the same formulation as above medium and few
of them rooted in this medium. On medium with 1 mg .7
IBA after 2-3 days all shoots regenerated resulting from
germination of somatic embryos rooted and whole
plantlets were obtained (Fig. 6 and 7). Dan et al. (1998)
noticed to the positive effect of 12.5-29.2 um L.™' IBA in
rooting of Rudraswamy and Reichert (1998) resulted that
the Rice micro shoots obtaming in M3 media with
different concentrations of BA root m MS medium with
IBA within 10 days. Plantlets were adapted to dry
conditions and potted (Fig. 8).

The mam objective of this research is presentation a
simple, short and economic method for somatic
embryogenesis in Brassica napus L. As were mentioned
earlier we resulted somatic embryos from hypocotyls
explant in this plant. Also Kirti and Chopra (1989)
Kirti et al. (1991) and Koh and Loh (2000)
produced somatic embryos from vegetative explants
in Brassica gemis.

It 15 clear that somatic embryogenesis
vegetative explants such as hypocotyls is easier and
faster from micro spore explants that there are many
reports about it in Brassica napus 1. In these cases
mother plants need to different pretreatments and
categorize pollen at specific developmental stages
(Venkatachalam et al., 1999). Therefore since the useful
micro spore for somatic embryogenesis are not always
readily available, in this research attempts have been
made to somatic embryogenesis from other explants
including hypocotyls of young seedlings [Micro spore
culture and plant regeneration of Brassica napus 1. this
unportant economic crop has been mvestigated
extensively because of its high frequency of androgenesis

from
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from isolated late uninuclear-micro spores and early
binuclear pollen. As high as 70% micro spores may
undergo androgenesis m this species and the culture
protocols have been progressively optimized over many
years (Tian et al., 2004)].

On the other hand the explant such as microspors,
ovules and zygotic embryos have potential of direct
embryogenesis while somatic embryogenesis
method that in pathway of it somatic cells produced

is a
embryonic structure.

Briefly we resulted that there 1s possibility of somatic
embryogenesis i Brassica napus L., this mmportant
economic plant and utilities of it (induced variation,
somaclonal variation, large scale propagation) and it 1s
very simple, fast and economic.
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