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Abstract

In the present study, broccoli, Brassica oleracea var. italica plants was
produced from callus differentiation of seedling explants (root, stem,
leaf). Shoots were formed spontaneously by one-step regeneration from
stem callus grown on solidified Murashige and Skoog (MS) medium
supplemented with 0.5 mg L' 6-Benzyl adenine (BA) and 0.2 mg L™
Naphthalene Acetic- Acid ( NAA) and root callus grown on MS medium
supplemented with (0.5, 1.5 and 2.0) mg L™ Thidiazuron (TDZ).These
shoots easily rooted on solidified free MSO medium and acclimatized
successfully. Somatic embryos were induced from stem’s and root’s
callus, as well as from stem and root explants when cultured and
maintained on MS medium supplemented with (0.4 and 0.5) mg L™ TDZ.
By culturing the excised embryos on solidified MSO medium, 205 shoots
were formed and rooted successfully. This was considered a suitable path

for the production of large numbers of broccoli plants.

In one of its important aspects, the current study was able to
produce synthetic seeds using somatic embryos and shoot tips. The
results showed that the concentration of 2% sodium alginate was very
suitable in giving highest conversion rate (germination) of seeds from
somatic embryos, which reached 60% when stored for 7 days at 4°C,
while 3% sodium alginate gave the highest conversion rate for seeds
containing shoot tips (96%) under the same conditions (7 days storage
period at 4°C). The concentration of 2% sodium alginate was adopted in
the experiments to encapsulate the somatic embryos and the shoot tips, as
it gave the best shape for the artificial seeds in the form of spherical
structures (Beads) by interfering with 12/mg 1-hydrated calcium chloride
CaCl2. 2H20 used as a hardening agent for seeds.



It was clear, that increasing the storage period of these artificial
seeds reflected negatively on the percentage of their conversion, which
reached the lowest levels 28 and 52% when stored for 60 days at 4 °C for
both somatic embryo seeds and shoot tops, respectively. On the other
hand, the increase in the storage temperature had a significant negative
effect on the rate of conversion (0%) when they were stored for 30 days
at 25°C. In addition, providing artificial seed’s matrix with 1.0 mg L™
BA and 0.5 mg L' NAA raised the germination efficiency to 68% when
stored for 7 days at 4°C and 40% at 25°C for the same period.

Interestingly, transgenic broccoli plants were achieved by the wild
strain of Agrobacterium rhizogenes ATCC13332 and its pRi-DNA (Root
inducing plasmid), utilizing direct injection and Co-cultivation
techniques. Hairy roots emerged in inoculated and non-inoculated sites
after 7 days of leaves injection with a percentage of 81.1% when using
the bacterial suspension with a light density of OD = 1.6, while the results
of co-cultivation the leaves with pRi-DNA showed an increase in the

rate of hairy roots induction, which recorded 85%.

One of the important results achieved, is that during the maintenance
of hairy roots for three months on MSO medium their diameters
increased and they acquired a green color. Moreover, large masses of
callus were initiated from these hairy roots in both MS and Woody Plant
Medium (WP) supplemented with different concentrations of TDZ (0.3,
0.5, 0.8, 1.0) mg L. Through continuing subculture in these media,
shoots regenerated, which were rooted easily after 7-9 days in MSO
medium, then successfully acclimatized in the mixture of soil and peat
moss. The phenotypic evidence of broccoli plants, represented by their
shortness, change in the shape and wrinkling of their leaves, indicated

that these plants are genetically transformed. Molecular biology tests
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