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Abstract

The current study explained the positive role of zinc oxide nanoparticles in
germination of soybean Glycine max L. seeds and the production of seedlings
characterized by good growth when placed on solid MSO medium. The results
of culturing plant seeds on Murashige and Skoog (MS) solid medium
supplemented with different concentrations of ZnO-NPs 20, 40, 60,80 and 100
ug/ml the nanoparticles increase germination compared ration to the medium
without it and accompanied by an increase in the cells content of biomolecules
represented by proteins and nucleic acids Deoxyribonucleic acid (DNA) and
Ribonucleic acid (RNA) with the superiority of 40 pug/ml of those nanoparticles
in stimulating the germination percentage reached to 100%, while the MSO
solid medium alone stimulated 75% of germination percentage and the same
concentration (40 pug/ml) encouraged to obtain the best total length of each of
stems and roots of 10 and 12 cm, respectively, compared to its total length for
seedlings grown on MSO solid medium, which gave 6.0 and 8.5 cm,
respectively, and this positive effect was reflected in the direction of increasing
the seedlings content of cellular components as a positive growth indicator and
the average cells content for those seedlings on the best medium reached to 1.92,
12.45, 99.43 ng/g of proteins and DNA and RNA, respectively, compared with
those seedlings grown on the MSO solid medium alone (control), they recorded

0.81, 1.32, and 20.31 pg/gm, respectively.

The effect of these nanoparticles was also positively reflected in the oil
content of soybean plant seedling tissue growing on the media supplemented
with its concentrations used in this study, which reached to 30.36% for seedling
cells grown on MSO solid medium containing a concentration of 20 pg/ml
compared to the oil content of seedlings grown on MSO solid medium(control)

recorded an oil content of 14.78%.

This study was able to initiate soybean plant callus from cuttings of the

plant seedlings cotyledons leaves on MS solid medium containing 1.0 mg/1 of
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each of Naphthaleneacetic acid (NAA) and Benzyl adenine (BA),(as a standard
medium) in addition to the concentrations of zinc oxide nanoparticles. The
results showed that the highest percentage of callus initiation was on this
standard medium supported with a concentration of 40 pg/ml, which was 93.3%,
and its fresh weight averaged reached to 9.4 g after 40 days of growth, while the
average fresh weight of callus growing in MSO solid medium supplemented
with different concentrations of nanoparticles reached the best at a concentration

of 40 ug / ml after 40 days reached to 6.3g .

The results of the study showed the effect of zinc oxide nanoparticles in
increasing the protein and nucleic acids content of soybean plant cotyledon
leaves callus growing on the MS solid standard medium and the highest content
of the growing callus was reached on the standard medium supported with a
concentration of 40 pg / ml, which respectively amounted to 1.93, 14.5, 99.13
ug / gm, also the best concentration of zinc oxide nanoparticles added to the
MSO solid medium in the concentration 40 pg/ml which reached to 1.4, 12.5,
and 89.13 pg/ml respectively.

This study reinforced the stimulating role of nanoparticles in increasing the
oil content of the callus growing on MS solid standard medium, its oil content
reached to 14.3% for the callus growing on the standard medium and supported
with a concentration of 40 pg/ml of zinc oxide nanoparticles compared to the
standard MS solid medium of 5%, while the oil content of callus growing on
MSO solid medium with different concentrations of zinc oxide nanoparticles,

the concentration of 40 pg/ml also gave the highest oil content of 12.3%.

The study employed Scanning Electron Microscope (SEM) to investigate
the ability of seedling and callus tissue cells of soybean plants to uptake of
nanoparticles and through its investigations, the nanoparticles of zinc oxide
added to the standard MS solid medium supported at a concentration of 40
ug/ml were uptake with the highest density to spread it on the surfaces of

seedling tissues and callus cells..
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The gene expression activity of the Fatty Acid Desaturase (FAD2) gene
was investigated in seedlings and cotyledons leaves callus of soybean plant
responsible for the increase the oil content of seedlings and callus by using
REAL TIME- Polymerase Chain Reaction (RT-PCR) techniques. The highest
gene expression was at callus of leaves grown on standard MS solid medium
supplemented with a concentration of 40 pg/ml of zinc oxide nanoparticles were
7.45, while the gene expression of seedlings grown on MSO solid medium was
supplemented with a concentration of 100 pg/ml of zinc oxide nanoparticles,

which amounted to 0.12.
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