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Abstract

The study aimed to select two genes of green algae, Cladophora and
Spirogyra), which were phenotypically and molecularly diagnosed using
polymerase chain reaction (PCR) technology and sequencing of DNA
nucleotides, where the genes showed a percentage of match (96%) with

(Cladophora glomerata and Spirogyra maxima), respectively.

The results of separation and identification of the active chemical
compounds for each of the two algae using gas chromatography-mass
spectrometry technology indicated the presence of (20 and 30) compounds of
(C. glomerata and S. maxima), respectively, and the results of high-performance
chromatography technology showed that the ethanolic extracts contained all of
the two algae, the phenolic compounds Pyrogallol, Gallic Acid, Rutin,
Kaempferol, Cinnamic Acid, Catechol, 4-Hydroxy Benzoic Acid, Quercetin,
Eugenol, Lignans, and Chlorogenic Acid, had the highest concentration of
Catechol, reaching (0.805ug/g) in the ethanolic extract of C.glomerata. While
the compound 4-Hydroxy Benzoic Acid recorded the highest concentration
(1.131 pg/g) in the ethanolic extract of S.maxima. The laboratory results of the
effect of the aqueous extracts of the biomass for each algae at concentrations
(1 and 2%) showed a significant increase in (seed germination, plumula and
radical length and dry weight of each) for three -cultivars of
Triticum aestivum L. (Bohouth-22, Baraka and Sham-6).

The current study showed the possibility of producing nanoparticles by
mechanical method obtained on the two algae, diagnosed using its microscope,
and The results of the examination showed that the size of the nanoparticles of
C.glomerata powder was (68.54 nm) and for S. maxima it was (68.78 nm)., and
when testing the effect of its aqueous extracts in both micro and nano sizes at
concentrations (0.1 and 0.2)% and under laboratory conditions, a significant
presence was observed in the germination and growth of wheat cultivars with

effects for most treatments.



The metal oxide nanoparticles represented by iron and magnesium were
produced by the green method using aqueous extracts of the dry weight of each
of the two algae, and the color change was relied on as a primary indicator of its
formation, in addition to its diagnosis using characterization techniques. The
brown color of the iron nanoparticles was observed using the extracts of both
algae. Whereas, while the magnesium oxide particles had a color (pale white and
brown) respectively. The results of the UV-visible examination showed that the
wavelength of iron and magnesium oxide particles reached (306and 306)nm,
respectively, using C. glomerata extract. In the case of using S.maxima extract,
it reached (332and 316)nm respectively. Infrared spectroscopy was used to
determine the effective groups responsible for reducing and stabilizing metal
oxide nanoparticles and coating them to make them more stable (phenolic,
amino and aliphatic groups), While the field emission scanning electron
microscope images showed the shape of the formed nanoparticles, where the
shape of the particles was for each of iron oxide and magnesium
(lamellar and spherical) respectively using C.glomerata extract, In the case of
using S.maxima extract, it took the shape (lamellar and hexagonal) respectively.
In the X-ray diffraction examination, it was found that the average crystal size of
iron oxide particles was (25 and 28) nm prepared from extracts of (C.glomerata
and S. maxima), respectively, while the average crystal size of magnesium oxide

nanoparticles was (27.7 and 54.1) nm, respectively.

The study examined the effect of each of the above mentioned mineral and
nano solutions at concentrations (100 and 200) ppm on seed germination and
growth of wheat cultivars, which showed a positive effect on the studied
properties of most treatments. The solution of magnesium oxide nanoparticles
made using Cladophora extract was having a higher stimulating effect in most

of the studied traits.

The results of the canopy experiments indicated the presence of different

effects of the aqueous extracts of the wet biomass of each of the two algae at the
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concentrations (1 and 2)%, as well as the addition of its wet masses to the soil
with an addition of (1 and 2)% on some chemical properties of the soil, which
were studied over two periods from the date of the study. The addition, as the
results showed a decrease in the soil content of organic matter, nitrogen and
phosphorous after a period of two weeks of addition, while there was an increase
in those characteristics after three months of treating the soil with algae. The two
treatments also showed an increase in (seed germination, shoot and root length
and dry weight, leaf area, chlorophyll content and nitrogen concentration,
phosphorous, potassium and magnesium) for wheat cultivars, which was
associated with an increase in spike length, number of grains and dry weight by
the effect of most treatments. For S.maxima and at the rate of 2% addition, it
achieved the highest spike length of (12 cm) in the cultivar Bohuth-22, while
adding the live mass of C.glomerata by 2% caused the highest increase in the
number of grains and their weight, which reached (32.3 / spike and 2.1 g) ) of

the same cultivar.
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