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Summary

The research involved study the effect of the red laser radiation at
wavelength 650 nm and power 50 mw/ cm” using a semi-connector laser
(diode laser) for different periods of time 5, 10, 15, 20 min., in the initiation

and growth of sunflower (Helianthus annuus L.) calli.

Exposing of sunflower seeds to different periods of time of red laser
light. The percentage of seeds germination and the average of roots length
differed with the exposure time used. Increasing in the time of exposure
leads to the best results in seeds germination percentage reached 100% and
in the growth and development of seedlings in the case of exposing seeds to
20 min. and accelerated the emergence of flowers when seeds exposed to
15 min. in respect to control. The results indicated to a successful initiation
of calli from explants (roots, stems and leaves) of sunflower seedlings
developing from irradiated seeds for different periods of time on Murashige
and Skoog media containing 1.0 mg/l of Benzyl adenine and 0.5 mg/l of
Naphthalene acetic acid. The best irradiation time was 20 min. for growth
and durability of leaf calli. Fresh weight, protein, DNA, RNA, folate
contents and the level of specific activity of dihydrofolate reductase of
calli of different explants were increased with increasing the duration of
seeds exposure to red light after 30 and 60 days of growth on media. This
study also proved an increase in protein and oil contents in seeds of plants
grew from irradiated seeds especially at 20 min. which amounted to 1.261
mg/gm fresh weight and 42.7% respectively in respect of control which
reached to 0.615 mg/gm fresh weight and 12.7% respectively. Using red
laser rays for 5 and 20 min, resulted in roots and shoots production from

calli of stems and leaves respectively.

Exposing of root, stem and leaf explants to laser radiation leads to a
clear increase in rate of growth indicators of calli after 60 days of different

times exposure. Fresh weight of calli, dihydrofolate reductase activity and
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the amount of protein, DNA, RNA, folate in callus tissues ,affected by the
duration of exposure. It was found that 20 min. duration was ideal to
produce maximal activity of dihydrofolate enzyme giving value of 53.411
pumol /min /mg protein and an increase in the amount of protein, DNA,
RNA and folate to achieve 4.3mg/gm , 23..311, 221.888, 1.2 pg/gm fresh
weight respectively after 60 days of leaf calli growth. These changes in
growth indicators reflected on differentiation of stem calli to a group of
white roots with dense root hairs after 35 days of stem explants exposure to
10 min. While leaf calli stimulated to form a number of vegetative branches
after 50 days of exposure to 20 min. All shoots were rooted easily in
hormone free MS medium. Plants continued to grow to form sunflower

disks after 50 days of rooting process and growth.

Exposing callus of different plant explants ( roots , shoots and leaves)
to red laser light showed positive and negative impacts in growth
indicators of calli, influenced by exposure time. Exposure of leaf calli to
laser radiation for 10 min. enhanced dihydrofolate reductase activity which
recoded 51.881 pumol/min/mg protein and an increase in the amount of
protein, DNA, RNA and folate reached to 2.9 mg/gm ,19.345, 130.781,
0.663 pg/gm fresh weight respectively after 30 days of irradiation. The
exposure of stem calli to radiation for 5 min. caused the formation of a
group of white roots with dense root hairs after 50 days of exposure, while
roots were formed on root calli characterized by rigidity and few root hairs
after 60 days of exposure to 5 min.. Companied with the decline in growth
indicators of stem calli which exposed to the radiation for 20 min. caused
the formation of many vegetative shoots varied from 12-13 growth after 30
days of exposure. Shoots developed into vegetative branches with good

growth. These branches rooted after transferred them to MS media
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containing 1.0 mg/l of NAA. Plants after 45 days from their rooting and
growth enabled to form sunflower discs.

The results proved the possibility of treating the negative effects of
folate analogous of Trimethoprim and Aminopterine at 10 molar, which
included a reduction in the size of the callus masses and decrease in other
growth indicators of callus, after exposing of leaf callus cultures aged 20
days to laser light for 10 min. and after a period of growth it took 30 days
of treatment. The percentage of inhibition by Trimethoprim and

Aminopterine declined from 60-50% to 20-10% respectively.



