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In vitro selections of somaclonal variations in plantlets derived from callus after
long-term subculturing and applications of induced mutagenesis in incorporation with the
efficient plant regeneration system are considered as useful methods for a breeding program
for important crops. This research work demonstrates rapid and useful strategies for creating
novel genetic resources in the monocotyledonous bulb, Easter lily (Lilium longiflorum L.)
Plant characterizations were successfully established using efficient selection systems.
Steady somaclones and mutated clones were firstly reported in this plant, from which some
elite clones were interestingly obtained.

Friable green calli of L. longiflorum were examined for regeneration ability and
somaclonal variations after 3-years maintenance as callus phases. In parallel ways, gamma
irradiation (10, 20, 40, 60, 80, 100, 200, 300, 400, 500 Gy), colchicine (0.1, 1.0, 2.0%, w/v),
and N°-benzylaminopurine or BA (250, 500, 1000 mg.L™") were applied to callus clumps and
bulblets prior to incubation in the media. In addition, T-DNA insertional mutagenesis by
Agrobacterium tumefaciens was conducted to evaluate transformation frequency in this
monocotyledon-buib. The variations were subsequently observed in all levels as
morphological, anatomical, cytological and molecular analysis in order to figure out the
potency of these clones for a breeding program.

All 30 regenerants derived from long-term subculturing callus cultures were
positively detected for somaclonal variations, which still presented high regeneration ability,
which was the same as the control. In contrast, the survival and regeneration ability in calli
derived from irradiation, colchicine and BA treatments were dramatically decreased when
increased the dosages and the exposure times of mutagens. This also depended on the types
of donor tissue. Cytological analyses by squash technique, karyotypic analysis and flow
cytometry performed variations among somaclones and induced mutative plants. Tetraploid
plantlets (2n=4x=48) were obtained from somaclones (6.70%), gamma (11.90%) and
colchicine (43.30%) treatments, whereas control plantlets was diploid (2n=2x=24). The
mixoploid cells comprised with octaploid and fragments (2x/4x/8x/F) were occasionally
detected in plantlets derived from 0.1%-colchicine treated calli. Chromosome fragments
were observed in plantlets derived from irradiation calli (57.90%), colchicine treated calli
(11.60%), the BA-treated calli (40.00%) and BA-treated bulblets (41.40%). Variations in
leaf anatomy were observed, which further reflected the different patterns of morphology.
Among these, leaf thickness, leaf components, size and numbers of guard cells were varied.
It was noted that some plantlets performed high bulblet formations and some change in the
plant shapes. Molecular analysis by RAPD had also confirmed the variations at DNA levels.
For T-DNA insertional mutagenesis by A. fumefaciens, the explants cocultivated with
LBA4404 (pTiC58) revealed a positive band of nos in transformed plants detected by PCR
analysis, whereas putative transformed cells cocultivated with EHA105 (pCAMBIA1301)
showed only transient GUS expression but no transformant was obtained. This investigation
ensures the potency of plant biotechnology and suitable culturing system on the production
of novel varieties that will be beneficially used in a plant-breeding program.
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