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Summary

The current study accomplished the initiation and growth of callus from
seedlings hypocotyls and cotyledonary segments leaves of Prosopis farcta L. for
this purpose Naphthaleneacetic acid (NAA),Benzyl adenine (BA), Indolebutyric
acid (IBA),and Zeatine were used, by adding them to MS solidified medium
either individually or with their interactions but results revealed that all these
treatments did not succeed in initiation of efficient callus cultures, so that the
study use some modifications on MS salts ,that’s by using 2000 mg/L of KNOj3,
0.5 mg/L of Thiamine-HCI and 1.0 mg/L of Pyrodoxine-HCI. This modified
medium was dependent in all the experiments related to callus initiation and
growth after adding different concentrations of NAA and Thidizuron (TDZ)
each of them individually or in combination with them.

Results showed that the modified MS medium used in this study help in
generating efficient callus cultures from stem hypocotyl segments, that’s by
addition of 1.0 and 4.0 mg/L of NAA and TDZ alternatively which surpass the
other concentrations with its 100% response. The callus cultures characterized
by production of anthocyanin which reached to 440.98 ng/g callus fresh weight.

The current study provided us with the most important information about
the behavior of Prosopis tissues when treated with nanoparticles of Zinc oxide
ZnO and Copper oxides CuO and Cu,O , which used in this study with various
meshes when added them to the nutrient medium. Results showed the positive
effect of addition the nanoparticles to the medium that used for seed germination
(MSO) represented by enhancement of early germination, in addition to some
morphological and physiological changes accompanying seedling growth. It was
found also that there were proportional increase in callus fresh and dry weight
with the increase of nanoparticle concentration, it was shown that addition of
100 pg/ml of each ZnO < 100 and < 120 nm and the same concentration of
Cu,0< 100 and CuO < 350 nm was the most effective in enhancing callus

growth by its fresh weight, among all the concentrations used after 30 days of



culture to reach 10.56, 5.7, 9.05, 7.3 g respectively. At the same time this
concentration of all the nanoparticles used in this study, proved to enhance
increasing in callus dry weight to reach 0.28, 0.28, 0.29 and 0.27 g respectively.

The study employed electron microscopy to investigate the ability of callus
tissues to uptake the nanoparticles and their Inclusion, as well as single cell's
ability to treat with nanoparticles. The callus and seedlings tissues explained its
distinguished ability of nanoparticles uptake by Scanning Electron Microscope
(SEM) to these tissues. Nanoparticles of each Zinc and Copper oxides appeared
to be attached to the surface of seedling cells that grown on MSO supplemented
with 50pg/ml , whereas it did not exist when the seedlings grown on MSO
without addition of these nanoparticles (control). Callus tissues ability to uptake
the nanoparticles of Zinc and Copper oxides at alone or with in combination in
the media increased with increase of its concentration by evidence surpass the
concentration 100 pg/ml. The study proved also the intracellular Inclusion of the
nanoparticles, by using TEM that refers to the high density of ZnO < 100 nm
and CuO < 350 nm each of them alone or in combination of both in the cell sap
of Prosopis callus cells .

For comparison the behavior of Zinc and Copper nanoparticles in the cell
sap with the ionic form of these elements which exist within the components of
MS medium. Therefore, used Atomic Absorption Spectrometer (AAS)
instrument for detection of these particles in the cell sap of seedling and callus.
The results revealed the major role of Zinc and Copper nanoparticles which
added to its growth medium for increasing callus cells ability to Inclusion of the
high concentration of those nanoparticle's ions. Also, 100 pg/ml of ZnO < 100
nm encouraged the high Inclusion of Zinc ions reached 5.384 pg/ml from callus
cellular sap, and the high concentration of cupper ions was 8.871 pg/ml in the
callus cellular sap that grown in modified MS medium supplemented with 100
png/ml of Cu,O <100 nm.

The study included the use of modern technology in the nanotechnology

studies field represented by using Zetasizer instrument to analyze the



components in the cellular sap of Prosopis seedlings and callus cells. Multiple
Zetasizer parameters consider a confirmation on the presence of the
nanoparticles and their tendency to form aggregates more than their presence in
the free form. Especially cell zeta potential to those nanoparticles, which
reached to -11.15, -11.05 m volt in the cellular sap of the seedlings and callus
treated with ZnO> 120 nm. While it reached to -15.4 , -14.9 m volt in the

cellular sap of the seedlings and callus treated with CuO> 350 nm.



