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Abstract

At the present there is a great demand for new forms of carnation, which is one of the most popular
plants for ornamental purposes. One of the approaches to obtain specific genetic modifications in
plants is gene transformation using Agrobacterium tumefaciens. The purpose of the experiment was
to enhance the efficiency of gene transformation to carnation cultivars using various approaches. In
this research, the calli originated from carnation’s leaf tissues were infected with Agrobacterium
tumefaciens strain LBA4404 with pCambia2301 plasmid harboring uidA and nptIl genes. The first
experiment aimed at identifying the influence of altering the composition of the Murashige and
Skoog (MS) culture media, while the second experiment assessed the use of different antioxidants
in both the inoculation and co-cultivation media to optimize the gene transformation process. The
findings of the study demonstrated that the gene transformation percentage was higher in the MS
media devoid of NH4NO3 and KNO3 by about 8. 33-fold (5%) compared to the unchanged MS
medium which was used as the control. The gene transformation efficiency was improved up to 24.
4% in the second experiment of the study using 2 mg/L melatonin in nitrogen-free MS culture media.
Besides, the rate of shoot regeneration from the inoculated calli was doubled. PCR and histochemical
analysis of the regenerated shoots confirmed the presence of the introduced genes. Overall, the
approache employed in this study enhanced the efficiency of gene constructs delivery in carnation
cultivars, which, in turn, will boost the generation of new carnation varieties using molecular
breeding.
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