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-Lymphoid organs -Liver, kidney, muscles, heart -Alimentary tract
-Nervous system (brain, spinal cord and pineal gland)
-Reproductive organs and pituitary gland
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Detection of the current status of some biological pollutants of the environment, includ-
ing invertebrates, that have a medical, veterinary and economical importance as well as
studying the interactive relationship between the host and the parasite and to combat
them using alternative non-chemical methods (natural enemies - plant extracts - bacteria
- physical factors and immune methods) in order to contribute to preserving the envi-

ronment.
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Research plan of the Department of Mathematics 2023-2027 [3-1]

Objectives of the plan:
1-Solve some problems in pure mathematics especially in:
*Algebra *Topology
*Complex analysis *Mathematical analysis
2- Solve some problems in applied mathematics especially in:
*Statistical mechanics *Quantum mechanics *Biomechanics
*Continuum mechanics *NATO mechanics
3- Solve some problems in Statistics especially in:
*Random processes * Mathematical Statistics
*Design and analysis of statistical experiments
* Analyzing the results of laboratory experiments on medicines
4- Solve some problems in Biomathematics especially in:
An interdisciplinary field of scientific research which aims to address questions which
arise from biological systems using appropriate mathematical and computational theory.
Outputs: Access to the results of the raised problem in these topics.
Activities: *Study necessary courses to research in these topics.
*Preparation Master or Doctor of philosophy in these topics.
Indictors of success:
*Get number of beneficiaries to the degree of Master or Doctor of philosophy in these

branches of mathematics.
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Our research aims at improving the material properties, leading to better applications,

DNl K| W] N —| D

via studying the defects by applying positron annihilation spectroscopy and other
complementary methods combined with ab-initio calculations. The materials under in-
vestigations are metals, alloys, semiconductors, and non-crystalline materials. For ex-
ample, investigating the effect of defects on the cell performance in solar cell materials
and on the electrical conductivity in solid-state lithium-ion batteries. In addition,
synthesis and characterization of some nanomaterials.

Adaadail) 439 i) £l 3l Slad¥ (2) Jara (@
Current Research Interests
The main interest is I the area of material science. The research goal is to look for better
materials that are important for the current chemical. Life science and electronic indus-
tries using positron annihilation spectroscopy and other complementary technique.

Our research involves three approaches.

1- Material preparation and synthesis
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Biomedical materials and physical characterization
Theoretical understanding

Renewable Energy (fuel cell)

1-

2-

Dependence of physical and mechanical properties on polymer structure for mod-
el polymer networks.
Synthesis and mechanical properties of unsaturated polymer based Nano compo-
sites
Preparation and characterization of membranes for Fuel cell applications.
al gl £l 5 e s LG
Lgaiialati g Bla gall oladi) Slag¥ (1) Jara

. Semi conductive and photoconductive properties of organic and inorganic semi-

conductors.

Photovoltaic characteristics of metal/semiconductor Schlocky-barrier solar cells

3. Electric and photovoltaic investigation of heterjunction photo voltale solar cell

AC conductivity and dielectric properties of organic and inorganic semiconduc-

tors materials.

. Electric and dielectric investigation of both polymer and some new materials.

Lgelhadar g 4838 1) gl pid) Slagl (2) Jara

Research activities and plan: Applied physics and thin-film laboratory

The major theme of the Thin-film Laboratory, Physics Department, Faculty of Science,

Minia University is within the field of physics of material science, applied physics, op-

tics, energy applications, and nanotechnology. The variety of the fabrication techniques

and applications provide the wide scope of the laboratory. The research activities include

but are not limited to:

e The fabrication of thin solid films, their treatment, and characterization, nanostruc-

tures and their implementation in optoelectronic devices such as solar cells, photode-
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tectors, optical sensors, energy (generation, conversion, and storage) and electro-
chromic devices,. etc.

e The application of Hybrid Materials on the thermoelectric devices.

e The implementation of micro-nano structures in Self-powered broadband hybrid pho-
todetectors.

e Stretchable camouflage strain sensors (Optical and electrical).

e Synthesis of transparent conducting polymers.

e Electrical characterization of optoelectronic devices.

e Synthesis and characterization of porous silicon and silicon nanoparticles

e Fabrication and characterization of electrochromic devices.

e Fabrication, characterization, and testing of energy-storage devices.

e Multi-physics modeling of optical and optoelectronic devices.

The investigation lines deals with tuning the material physical properties for better per-

formance in the aforementioned applications and other applications.

The above investigations are directly applied to renewable energy, sensing, energy sav-

ing, energy storage, and photo-detection.

Current research interests and activities include:

The fabrication of thin solid films, their treatment, and characterization, nanostructures

and their implementation in optoelectronic devices such as solar cells, photodetectors,

optical sensors, energy (generation, conversion, and storage) and electrochromic devic-

es,. etc.

1. The application of Hybrid Materials on the thermoelectric devices.

2. The implementation of micro-nano structures in Self-powered broadband hybrid pho-
todetectors.

. Stretchable camouflage strain sensors (Optical and electrical).

3

4. Synthesis of transparent conducting polymers.

5. Electrical characterization of optoelectronic and optical devices.
6

. Synthesis and characterization of porous silicon and silicon nanoparticles.
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7. Fabrication and characterization of electrochromic devices.

8. Fabrication, characterization, and testing of energy-storage devices.

9. Multi-physics modeling of optical and optoelectronic devices.

Purpose of the plan includes:

The application of materials science, including but not limited to, thin-film coatings, po-

rous materials, conducting polymers, and nano-micro structures in the applications of

optoelectronic devices, energy devices, electrochromic devices, thermoelectric devices,

and stretchable sensors.

b=
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i) gl 381 Jlana: LG
Bose-Einstein condensation of trapped ultra cold atomic gates
Bose-Einstein condensation in magnetic insulators.
Theory of ultra cold atomic Fermi gasses

Ideal Femi gas in harmonic trap

sdlaad) oy 580 Sl sl
Energy harvesting system.
Synthesis of piezoelectric sensor.
Synthesis of sol-gel precursor and Nano - sized metal oxide.

Ultrasonic and digital signal processing.
Ay sl sl Jlaa slsald

. Dosimetry of advanced techniques of radiotherapy with photon beams for differ-

ent linear accelerators

. Study the influence of metal implants on calculation accuracy of treatment plan-

ning algorithms in advanced techniques for radiotherapy to cancer patients.

3. Dosimetry Assessment of Injected Radiopharmaceuticals in Humans

-67 -

Physical and Biological Properties of Soil and Some Vitality Crops after Seeds Ir-

radiate with ionizing and non-ionizing radiation.

. Study of Natural Radioactivity and Radon Gas Levels in the Soil of Upper Egypt.
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6. Study of distribution parts of gamma radiation dose rate in the high background
areas in Egypt

7. Study on the activity of natural radiation in the free atmosphere outdoor and in-
door air.

8. Radioactive and non-radioactive aerosol Measurements indoor and outdoor.

9. Dosimetry assessment of inhaled aerosols (Radioactive and non-radioactive) and
bioaerosols based on size distribution measurements.

10. Study of air pollution in different areas (industrial, urban, rural, indoor, outdoor).

11. Environmental parameters studies (weather conditions, solar energy, wind ener-

gy).

12. Wide applications and characterizations of solid-state nuclear track detectors.

13. NORM and TNORM in different environments (air, soil, water and....etc)

25 s Jlae : Ll

1. Coupling efficiency of laser diode into optical fibers.

2. Sem-classical approach of optical gain in laser.

3. Direct digital modulation of laser diode.

4

. Performance evaluation of analogy and digital communication systems.
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Research Proposals

1- Organic Chemistry

a. Heterocyclic Chemistry : Research is being counducted in the following topics:

- Synthesis of heterocyclic organic compounds of different classes having potential
pharmacological and biological activity.

- Application of green technologies in the synthesis of biologically relevant heterocycles.
b. Organic Synthesis The research in organic synthesis covers a wide range of topics
which include:

- Study and development of new methodology of synthesis of organic molecules.

- Synthesis of new organic compounds of interest to the pharmaceutical and medicinal
application.

- Synthesis of organometallic compounds with perspective biological activity.

¢) Natural products: Research activities in this field is being conducted as follows:

- Isolation and structural elucidation of compounds extracted from natural sources, espe-
cially medicinal and pharmacologically active plants using modern spectroscopic meth-
ods,

- Chemical modification of isolated natural products to enhance some of their biological
or pharmacological activities.

2-Inorganic Ghemistry

1-Charge transfer molecular complexes of biologically important compounds.
2-Synthesis, characterization and equilibrium studies of metal complexes.

3-Kinetic and mechanistic studies of formation of coordination compounds.

4-Synthesis and characterization studies of metal (II)complexes with biological organic

compounds.
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5-Synthesis and equilibrium studies of mixed-ligand complexes of transition metals with
SNNS ligands.

(Applied Inorganic Chemistry)

1-Systematic study on the coordination Behavior of Some Biologically Important Or-
ganic Buffers Towards Biological Metal Ions.

2-Study on Binary Complexes of Organotin(IV) With Some Biologically Important
Zwitter —ionic Buffers.

3-Improving the Durability of Construction Materials Against Damaging Factors.
4-Beneficiation of Local Raw Materials Including Igneous and Sedimentary Rocks in
the Production of Materials ,Refractories,ceramics,cement and other Products.
5-Hydrothermal Treatment and Recycling of Agricultural Wastes, Water and Sewage
Treatment Wastes, Mining Wastes and Other Industrial Waste Materials into Useful
Products.

3- Physical chemistry

a. (Colloid Chemistry)

1-Removal of Organic and Inorganic Contaminants from Wastewater by Using Low-
Cost Materials.

2-Studying the Interactions Between Antibiotics and Soil Components.

3-Studies on Emulsion Polymerization in the Presence of Solid Nanoparticles.
4-Encapsulation of Materials in Emulsions.

5-Fabrication of Anisotropic Nano-and Micro-particles.

b. (Surface Chemistry and Heterogeneous Catalysis)

1-Synthesis and Characterization of Catalytic Solids.

2-Surface Studies of Metal Oxides With Crystallographically Defined Pore Systems.
3-Surface Studies of Biocompatible Materials.

4-Sorptiometric Studies of Solid Surface.

5-Surface Studies of Fine-Particulate Materials.

6-Temperature-Programmed Studies of Transition Metal Oxides.
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7-Catalytic Studies of Supported and Unsupported Materials.

8-Spectroscopic Studies of Adsorption and Surface Reactions.

9-Synthesis and Characterization of Metal Oxide Composites.

c. (Solid State Chemistry/Materials Chemistry)

1-Preparation and Characterization of Metal Oxides and Mixed Metal Oxides of Interest-
ing Properties.

2-Applications of Ion-Selective Electrodes in Various Fields.

3-Potentiometric Membrane Sensors for Selective Determination of Cations and Anions
in Aqueous Solutions.

4-Modification of Sugar Industry Wastes for Separation of Inorganic Ions From Aqueous
Solution.

5-Removal of Color Forming Compounds in Sugar Molasses Using Natural sorbents and
Its Effect on Increasing Ethanol Production.

6-Chemical and Physical Modification of Silica Gel,Alumina Surfaces and Other Natu-
ral Synthetic Polymeric Surfaces for Purposes of Selective Extraction , Pre-oncentration
and Determination of Trace Concentrations of Inorganic and Organic Pollutants.
7-Voltammetric Determination for some Pharmaceutical Compounds.

8-Square Wave Adsorptive Stripping Voltammetric Analysis for Some Biological Com-
pounds.

d. (Electrochemistry)

1-Electrochemical Behavior of Metals.

2- Electrochemical Behavior of Alloys.

3- Electrochemical Behavior of Conducting Polymers.

e. (Computational Chemistry)

Computational chemistry is utilized to simulate and predict molecular interactions and
properties in various domains as:In drug discovery, computational methods such as mo-
lecular docking and quantum chemical calculations are used to model how drugs bind to

their targets, optimizing binding affinities and predicting potential side effects. Non-
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covalent interactions, such as hydrogen bonding, van der Waals forces, and n-n stacking,

are crucial for understanding molecular recognition and are extensively studied using

computational tools to enhance drug efficacy. Contribution to the design of nanomateri-

als for drug delivery systems, helping to control the release of drugs, improve stability,

and enhance the targeting of specific tissues or cells. This multidisciplinary approach ac-

celerates the development of innovative therapeutics. Researching and creating diverse

nanostructured materials for use in a range of applications, including H-storage materi-

als, sensors, and batteries. Utilizing DFT techniques to examine the efficacy of different

substances as inhibitors of metal surface corrosion.

f. (Biomaterials and nanotechnology) the research in this field includes:

- Developments of smart devices and implants using nanotechnology.

- Fabrication of biodegradable polymeric nanofibers for wound healing applications.

- Design of 3D biodegradable and biocompatible polymeric scaffolds for bone regenera-
tion applications.

- Fabrication of different nanostructures on metallic substrates for enhanced cell attach
ments, proliferation and differentiation.

- Fabrication of thin film coated metallic substrates for biomedical implants and devices.

- Fabrication of targeted nanomaterials for the treatment of chronic diseases.

- Fabrication of nanocomposite materials for biomedical applications.

- Modification of polymeric chemical structures for improving the antimicrobial and an-
ticancer properties.

4- Analytical Chemistry

One of the most important objectives of the chemistry Department in the field of analytical

chemistry research is the selective extraction of water pollutants of both organic and inor-

ganic types. This is achieved by synthesizing unique and inexpensive magnetic nano-

adsorbents based on their sustainable natural sources. To maximize the efficiency of these

adsorbents in removing the desired pollutants, they are treated and modified, which enhanc-

es their applications in the field of water treatment as well as improving its quality.
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5- Biochemistry

The science of biochemistry benefits and actively interacts with many sciences, such as the

sciences of Chemistry, Botany, Zoology, and Microbiology, as well as the sciences of Medi-

cine, Pharmacy, Environment and Agriculture, in order to study the vital systems in all liv-

ing organisms, such as humans, animals, plants, microorganisms, and viruses, in order to

benefit from them and reach applied solutions, such as accurately diagnosing human and

animal diseases, effective therapeutics, and production of effective vaccines and sera, as

well as increasing plant and animal production which collectively known as modern bio-

technology. These research areas will be addressed in the five-year research plan for the bi-

ochemistry program in cooperation with an elite group of specialized professors at various

universities and research centers in Egypt as follows:

A. The Field of molecular biology research and detection of hepatitis.

B. The field of immunology research and the production of serums and vaccines for
schistosoma, fasciola and toxoplasma parasites.

C. The field of research on identification and biochemical detection of specialized bio-
logical indicators as a step towards laboratory diagnosis of diseases spread in Egypt.

D. The field of research in autoimmunity, hematology and type 2 diabetes.

E. The field of cancer research and early diagnosis, such as breast cancer, hepatocellular
carcinoma, colorectal cancer, and pancreatic cancer.

F. The field of microbiological research, especially the Helicobacter pylori, which causes
stomach ulcers and cancer.

G. The field of research studies the biochemical effects induced in experimental animals
by natural treatments and preparations that combat Alzheimer’s, prostate cancer, liver
cancer, and other diseases.

During the coming period, we look forward to sending postgraduate students in the program

to study for doctorates abroad in the following promising fields:

1- Neuron biology and neurological diseases.

2- Nanobiotechnology and cancer research.

3- Immunotherapy and gene therapy.
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Research Plan for the Department of Botany & Microbiology (2025-2030)

The Department of Botany and Microbiology encompasses several research
groups performing research in a wide variety of disciplines. The research in the Depart-
ment focuses on environmental, industrial, agricultural and various applied fields. The
different research groups integrate in interdisciplinary research to achieve the Depart-
ment research objectives including: improvement of crop plants growth under severe
conditions, the use of biofeltilizers and plant growth promotion, biocontrol of various
plant diseases, production of various industrially valuable microbial products and bio-
degradation of agricultural waste for biofuel production and bioremediation of soil and
water pollutants.

Research in plant physiology:

e Physiological and molecular studies on plants grown under stress conditions.

e The response of plants to abiotic stress is multigene in nature. The biochemical and
physiological reactions and processes associated with tolerance to abiotic stress are
yet to be precisely identified. Physiological and molecular studies will be performed
to study plants tolerance to abiotic stress.

e Physiological and ecological studies on halophytes and wild plants.

e Overcoming salinity barriers to crop production.

e Physiological, biochemical and enzymatic studies on phosphorylation enzymes.

e Investigation of reversible protein phosphorylation, secretion and changes during pol-
len development.

e Use of biofertilizers and non-enzymatic antioxidants in production of tolerant plants

e Use of growth hormones and plant extracts in improvement of plant physiological
traits.

e Nitrogen assimilation enzymes and its role in improving plant molecular properties

under stress conditions.
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e Crop growth and yield in interaction with the environment.
e Pharmacology in fruit physiology.
e Effect of gamma radiation Egyptian Rice plants.

e Physiological and molecular studies on some Egyptian Rice varieties.

e Plant Ecology:
Applied plant ecology:

e Plant sewage, plant and sludge, plant and heavy metals, plant and pollutants as dust
plants and Global environmental changes.

Plant water relationships:

e Water relation of Xerophytes, Halophytes, Mesophytes.

Dynamic ecology:

e Demographics, population growth and regulation, and extinction, predation, competi-
tion, dispersal, population stability, life table.

Aquatic plant ecology and hydrology:

e Macrophytes & epiphytes, fresh water plant, salt marshes
Seed ecology:

¢ Germination, dormancy, molecular basis of germination
e Use of nanoparticles in agro ecosystems

e Protection of agriculture habitats from pollutant

e Ecological effects of industrial fertilizers and besticides

e Use of biofertilizers in survival of living organisms

Plant Taxonomy

e Taxonomic studies on species of the tribe Cyneria- family Asteraceae
e Taxonomic studies on some Genera of family Geraminae

e C(Cytotaxonomic studies on family Cucurbitaceae.

e Taxonomic studies on submerged plants.
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e Taxonomic studies on family Euphorbiaceae.

e Taxonomic monographs

e Plant evolution to explain how the present diversity of plants arose over geologic
time.

e Loss of natural habitats due to deforestation and urbanization.

e Outotaxonomy of Brassica nigra (L.) in Egypt.

o Floristic analysis and biogeography of Asteraceae in Egypt.

Cytotaxonomy and molecular studies on higher plants:

e Genome characterizations of higher plant species.

e Characterization of wide Flora of Egypt (molecular analysis).
e Studies on plant genome differentiations used in biotechnology.
e Studies on molecular cytogenetics of eukaryotic plant species.
e Molecular systematic on higher plants species.

e Plant ecological studies based on molecular DNA analysis.

e Medicinal plants genomes characterizations.

e Gene and genome interaction of higher plants and pathogens.
e (Cytotaxonomical studies on flowering plants.

e Cytogenetical studies on higher plant species.

e Molecular cytogenetics studies on higher plants.

e Medicinal plants studies based on chromosomes.

e Cytotaxonomy and karyotype evolution.

e C(Cytotaxonomy and molecular analysis.

e Chromosome number in plant cytotaxonomy.

e Cytogenetic markers applied to cytotaxonomy.

e C(Cytotaxonomy and molecular phylogeny.

Bacteriology, microbial genetics and biotechnology:
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Application of bacteria in depolymerization of lignocellulose polysaccharides for bio-

fuel production.

Investigation of bacterial lignin-degrading enzymes in lignocellulose delignification.

Metagenomic and molecular studies on the extreme habitat microorganisms.

Production of genomic-based antibacterials.

Application of bacteria in bioremediation of soil and water polluted with carcinogen-

ic pesticides.

Physiological and molecular studies on nitrogen-fixing bacteria and plant growth

promotion.

Antibiotic resistance.

Bacterial genetics and enhanced microbial engineering.
One health in bacteriology.

Pathogens, vaccines and immunity of bacterial infection.

Emerging bacterial treats and their treatment.

Mycology and microbial biotechnology:

Application of microbial enzymes in biotechnology (textile, food, feeding, etc).
Microbial bioremediation of various pollutants.

The technology of immobilization for production of microbial inoculum.
Production of microbial pharmaceutical products.

Bio-nanotechnology products from microorganisms.

Biodegradation of wastes using aquatic fungi.

Mycological and physiological studies on carcinogenic wheat in Egypt.
Occurrence of toxigenicity of Fumonisins in cereal.

Food borne fungi in fruits and cereals and their production of some mycotoxins.
Cytotoxic and genotoxic effects of mycotoxins to plants and humans.

Mycoflora of wheat seeds storage in Egypt.
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Ecological and physiological studies on rhizosphere of medical plants.
Ecological and physiological studies on heat resistant fungi.

Studies on the effect of heavy metals on fungi.

Role of endophytes in plant resistance.

Fungal biotechnology.

Fungal genomic and evolution.

Fungal animal interaction.

Fungal secondary metabolites.

Marine and fresh water fungi.

Biotechnology, biofuels and medicine.

Mushroom farming.

Biological Control of Plant diseases:

Improvement of microorganisms in biological control.

Antagonistic action of microorganisms against phytopathogenic fungi and insects.
Nanotechnology in the management of microbial pests.

Biocontrol and induced systemic resistance in plants.

Saponins and plant defense.

Plant growth promotion by microorganisms.

The role of cell wall degrading enzymes in biological control.

Bio-nanotechnology products from microorganisms.

Nanotechnology in the management of microbial pests.

Biological control of algal diseases using aquatic fungi.

Biological control of amphibian diseases caused by aquatic fungi using antagonistic
microorganisms.

Recent methods of identification for pythium spp.

Commercial production of bio-based products for controlling damping off diseasaes

caused by pythium spp.
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Induction of host defense mechanism.
Secretion of polysaccharide degrading enzymes.

Inactivation of pathogen phytotoxins.

Virology research:

Molecular characterization of virus-host interaction.

Evaluation the conservativity of the genes of viruses.

Genomic variability and host range selection by viruses.

Characterization of microalgal viruses isolated from natural environment.
Isolation and characterization of bacteriophage.

Role of viruses in plant disease biological control.

Role of virus’s enzymes on ecosystem.

The Molecular and biochemical characterization of mycoviruses.

Insights into viral host interaction.

Virus pathogenesis at molecular and cellular levels.

Development of tools to support the analysis of the genomic and evolution of the
large DNA viruses.

Occurrence and distribution of viruses infecting pepper in Minia governorate.

Biocontrol of cucumber mosaic virus.

Research on Yeasts

Yeasts are a promising unicellular eukaryotic and heterogeneous group of micro

fungi. They occupy unique place along life history of mankind. Anciently, they are used

for bread making and in brewery industry to produce not only beers and wines, but also

ethanol as well. Recently, the research is focused on:

Search for yeast strains in the natural habitats to develop new starters with medical,
agricultural and industrial importance.
Use of yeast as biological control agents of postharvest diseases of fruits and vegeta-

bles as well soil borne disease.
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Bioconversion of some natural products by yeast species.

Use of yeasts as plant growth promoters and fruit yield enhancers.

Biotechnological applications of yeasts in beverages and food.

Yeasts as probiotics.

Role of yeast to improve plant growth.

Yeast flora of microbial infected human cornea in EI-Minia governorate and effect of
some fungal agents on its growth in vitro.

Plant growth promotion of soybeans and improvement of its productivity by some
yeast species.

Yeast infection of human vagina and effect of some antifungal agents on its growth

1n Vvitro.

Phycology research:

Phycoremediation and the potential of sustainable algal biofuel production using
wastewater.

Abolishing toxicity of heavy metals by some environmental factors using microalgae.
Phytoplankton biodiversity survey and environmental evaluation in Egyptian wet-
lands

Phytoplankton compositions as a response of water quality.

Spatial variation of phytoplankton and some physico-chemical variables River Nile at
El-Minia.

Studies of marine macro algae.

Determination of cyanobacteria hebatotoxins in irrigation water and food crops.
Microalgae industrial phycology.

The role of algae in bioremediation.

Green synthesis of nanoparticles from algae.

Bioactive compounds from macro and microalgae.

Treatment of drainage water by using algae.
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