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In-depth Exploration of Nanoparticles for Enhanced Nutrient Use Efficiency and Abiotic
Stresses Management: Present Insights and Future Horizons
Abhishek Singh , Aishwarya Sharma , Omkar Singh , Vishnu D. Rajput , Hasmik S. Movsesyan ,
Tatiana Minkina , Athanasios Alexiou , Marios Papadakis , Rupesh Kumar Singh , Sakshi Singh ,
João Ricardo Sousa , Hassan Ragab El-Ramady , Faisal Zulfiqar , Rahul Kumar , Abdullah Ahmed Al-Ghamdi ,

https://www.ysu.am/user/3127
https://www.ysu.am/user/146
https://link.springer.com/book/10.1007/978-981-97-0676-1
https://www.ysu.am/user/3127
https://www.ysu.am/user/146
https://www.ysu.am/user/148
https://link.springer.com/journal/42452
https://www.ysu.am/user/3127
https://www.ysu.am/user/146
https://www.mdpi.com/journal/nanomaterials
https://www.ysu.am/user/3127
https://www.ysu.am/user/146
https://link.springer.com/journal/44169
https://www.ysu.am/user/146
https://www.ysu.am/user/3127
https://www.igi-global.com/gateway/book/328541
https://www.ysu.am/user/3127
https://www.ysu.am/user/144
https://www.ysu.am/user/146
https://www.igi-global.com/gateway/book/328541
https://www.ysu.am/user/3127
https://www.ysu.am/user/144
https://www.ysu.am/user/4080


Karen Ghazaryan 
Plant Stress 2024 1-24

Հոդված
Addressing hidden hunger via improving soil health and crop nutrients through
nanofortification
Aishwarya Sharma , Abhishek Singh , Vishnu D. Rajput , Tatiana Minkina , Saglara Mandzhieva ,
Mohamed S. Elshikh , Hassan Ragab El-Ramady , Karen Ghazaryan 
Nanotechnology Applications and Innovations for Improved Soil Health 2024 90-108

Հոդված
Emerging technologies for sustainable soil management and precision farming
Abhishek Singh , Bhavana Tomar , Gohar Margaryan , Priyadarshani Rajput , Tatiana Minkina ,
Saglara Mandzhieva , Mohamed S. Elshikh , Shen-Ming Chena , Rupesh Kumar Singh ,
Hassan Ragab El-Ramady , Anil Kumar Singh , Omkar Singh , Karen Ghazaryan 
Nanotechnology Applications and Innovations for Improved Soil Health 2024 210-235

Հոդված
Unveiling nanomaterial-induced toxicity: Navigating challenges to modern cultivation and soil
management practices
Aman Verma , Abhishek Singh , Sapna Rawat , Priyadarshani Rajput , Tatiana Minkina , Saglara Mandzhieva ,
Mohamed S. Elshikh , Shen-Ming Chena , Rupesh Kumar Singh , Hassan Ragab El-Ramady ,

Karen Ghazaryan 
Nanotechnology Applications and Innovations for Improved Soil Health 2024 236-253

Հոդված
Revolutionizing agricultural sustainability and food security and management to achieve
sdgs goals via nanotechnology
Aishwarya Sharma , Abhishek Singh , Priyadarshani Rajput , Tatiana Minkina , Saglara Mandzhieva ,
Mohamed S. Elshikh , Shen-Ming Chena , Rupesh Kumar Singh , Hassan Ragab El-Ramady ,

Karen Ghazaryan 
Nanotechnology Applications and Innovations for Improved Soil Health 2024 276-288

Հոդված
Crop Biofortification Innovative Solutions for Micronutrient Deficiency
Aishwarya Sharma , Abhishek Singh , Vishnu D. Rajput , Tatiana Minkina , Saglara Mandzhieva ,
Mohamed S. Elshikh , Hassan Ragab El-Ramady , Karen Ghazaryan 
Nanotechnology Applications and Innovations for Improved Soil Health 2024 289-304

Հոդված
Revolutionizing sustainable agriculture with nano-priming technology: A leap towards
resilient and high-yield crops
Divya Pandey , Abhishek Singh , Nare Darbinyan , Armine David Chakhmakhchyan , Shipra Singh Parmar ,

Karen Ghazaryan 
Nanotechnology Applications and Innovations for Improved Soil Health 2024 305-315

Հոդված
Implementing sustainable nano-bioremediation for emerging pollutants: An environmentally
friendly remediation strategy
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Karen Ghazaryan , Aman Verma , Sapna Rawat , Priyadarshani Rajput , Tatiana Minkina ,
Saglara Mandzhieva , Mohamed S. Elshikh , Shen-Ming Chena , Rupesh Kumar Singh ,
Hassan Ragab El-Ramady , Abhishek Singh 
Nanotechnology Applications and Innovations for Improved Soil Health 2024 316-332

Հոդված
Utilizing nanotechnology in agriculture: A balancing approach between environmental health
and risks
Abhishek Singh , Bhavana Tomar , Anna Harutyunyan , Priyadarshani Rajput , Tatiana Minkina ,
Saglara Mandzhieva , Mohamed S. Elshikh , Shen-Ming Chena , Rupesh Kumar Singh ,
Hassan Ragab El-Ramady , Karen Ghazaryan 
Nanotechnology Applications and Innovations for Improved Soil Health 2024 380-399

Հոդված
Additive-Mediated Phytoextraction of Copper-Contaminated Soils Using Medicago lupulina L.
Hasmik Vardumyan , Abhishek Singh , Vishnu D. Rajput , Tatiana Minkina , Hassan Ragab El-Ramady ,

Karen Ghazaryan 
Egyptian Journal of Soil Science 2024 599-618

Հոդված
Carbon Sequestration through Organic Amendments, Clay Mineralogy and Agronomic
Practices: A Review
Shivangi Omkar Singh , Uday Pratap Shahi , Omkar Singh , Praveen Kumar Singh , Abhishek Singh ,
Vishnu D. Rajput , Tatiana Minkina , Hassan El-Ramady , Karen Ghazaryan 
Egyptian Journal of Soil Science 2024 581-598

Հոդված
Enhancing Crop Production: Unveiling the Role of Nanofertilizers in Sustainable Agriculture
and Precision Nutrient Management
Karen Ghazaryan , Divya Pandey , Sakshi Singh , Vahagn Varagyan , Athanasios Alexiou ,
Dimitrios Petropoulos , Athanasios Kriemadis , Vishnu D. Rajput , Tatiana Minkina , Rupesh Kumar Singh ,
João Ricardo Sousa , Sandeep Kumar , Hassan El-Ramady , Omkar Singh , Abhishek Singh 
Egyptian Journal of Soil Science 2024 981 – 1007

Հոդված
Earthworms As An Emerging Biotechnological Intervention in the Mitigation of Microplastics
Aishwarya Sharma , Shailja Kumar , Abhishek Singh , Ragini Sharma , Vishnu D. Rajput ,
Hasmik S. Movsesyan , Tatiana Minkina , Rupesh Kumar Singh , Hassan El-Ramady , Karen Ghazaryan 
Egyptian Journal of Soil Science 2024 1219-1238

Հոդված
Nanotechnology Products in Agriculture and Environmental Protection: Advances and
Challenges
Abhishek Singh , Sapna Rawat , Vishnu D. Rajput , Tatiana Minkina , Saglara Mandzhieva ,
Arevik Sh. Eloyan , Rupesh Kumar Singh , Omkar Singh , Hassan El-Ramady , Karen Ghazaryan 
Egyptian Journal of Soil Science 2024 1355-1378

Հոդված
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Unveiling the salinity tolerance potential of Armenian Dandur (Portulaca oleracea L.)
genotypes: Enhancing sustainable agriculture and food security
Gohar Margaryan , Abhishek Singh , Hrant Khachatryan , Vishnu D Rajput , Tatiana Minkina ,
Dimitrios Petropoulos , Athanasios Kriemadis , Athanasios Alexiou , Mohamed S. Elshikh ,
Abd El-Zaher M.A. Mustafa , Karen Ghazaryan 
Journal of King Saud University - Science 2024 103332

Հոդված
Nanotechnology in the soil system: An ecological approach towards sustainable management
Hassan El-Ramady , J´ozsef Prokisch , Daniella S´ari , Abhishek Singh , Karen Ghazaryan , Vishnu D. Rajput ,

Eric C. Brevik 
Applied Soil Ecology 2024 1-22

Հոդված
Eco-Friendly Solutions: Integrating Wild Vegetables for Sustainable Agriculture Food Security
and Human Health
Shipra Singh Parmar , Impa H.R. , Ramesh Kumar , Abhishek Singh , Aleksandr Yesayan , Vishnu D Rajput ,
Tatiana Minkina , Karen Ghazaryan , Hassan El-Ramady 
Egyptian Journal of Soil Science 2024 739 - 756

Հոդված
Impact nano- and micro- form of CdO on barley growth and oxidative stress response
Kirill Azarin , Alexander Usatov , Tatiana Minkina , Ilya Alliluev , Nadezhda Duplii , Saglara Mandzhieva ,
Abhishek Singh , Vishnu D. Rajput , Sandeep Kumar , Marwa A. Fakhr , Mohamed S. Elshikh , M. Ajmal Ali ,

Karen Ghazaryan 
Journal of King Saud University - Science 2024 103493

Հոդված
Bioremediation of heavy metals contaminated soils using nanotechnology
Amin Fathi , Seyede Roghie Ghadirnezhad Shiade , Ghasem Parmoon , Yasser Yaghoubian ,
Hemmatollah Pirdashti , Vishnu D. Rajput , Abhishek Singh , Karen Ghazaryan , Tatiana Minkina 
Bio-organic Amendments for Heavy Metal Remediation: Water, Soil and Plant Approaches and
Technologies
2024 611-628

Հոդված
Climate change and drought: challenges for agriculture in arid environments
Samar Shawaqfeh , Abdel Rahman Mohammad Al Tawaha , Hikmet Gunal , Abdel Razzaq Al-Tawaha ,
Marwa Adel Qotb , Arun Karnwal , Nataliia Nesterova , Abhishek Singh , Vishnu D. Rajput , Karen Ghazaryan ,
Tatiana Minkina , Iftikhar Ali , Amjad M. Husaini , Tauseef A. Bhat , Ekaterina Kozuharova , Rizwan Rashid 
Sustainable Agriculture under Drought Stress: Integrated Soil, Water and Nutrient Management 2024
3-13

Հոդված
Agricultural water scarcity: an emerging threat to global water security
Rahul Kanaoujiya , Olivia Saha Roy , Amit Jaiswal , Sani Kumar Singh ,
Abdel Rahman Mohammad Al Tawaha , Shekhar Srivastava , Abdel Razzaq Al-Tawaha , Arun Karnwal ,
Nataliia Nesterova , Abhishek Singh , Vishnu D. Rajput , Karen Ghazaryan , Tatiana Minkina , Iftikhar Ali ,
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Devarajan Thangadurai 
Sustainable Agriculture under Drought Stress: Integrated Soil, Water and Nutrient Management 2024
15-22

Հոդված
Optimizing irrigation scheduling: strategies for sustainable water management in agriculture
Riham Fouzi Zahalan , Abdel Rahman Mohammad Al Tawaha , Hikmet Gunal , Abdel Razzaq Al-Tawaha ,
Marwa Adel Qotb , Arun Karnwal , Nataliia Nesterova , Abhishek Singh , Vishnu D. Rajput , Karen Ghazaryan ,
Tatiana Minkina , Iftikhar Ali , Samar Shawaqfeh , Amjad M. Husaini , Ekaterina Kozuharova , Rizwan Rashid 
Sustainable Agriculture under Drought Stress: Integrated Soil, Water and Nutrient Management 2024
49-59

Հոդված
Soil fertility in arid lands: strategies for sustainable management and fertilization
Hikmet Gunal , Mesut Budak , Elif Gunal , Mirac Kilic , Abdel Rahman Mohammad Al Tawaha ,
Abdel Razzaq Al-Tawaha , Arun Karnwal , Nataliia Nesterova , Abhishek Singh , Vishnu D. Rajput ,
Karen Ghazaryan , Tatiana Minkina , Iftikhar Ali , AmjadM. Husaini , Tauseef A. Bhat , Rahul Kanaoujiya ,

Rizwan Rashid 
Sustainable Agriculture under Drought Stress: Integrated Soil, Water and Nutrient Management 2024
61-69

Հոդված
Impacts of climate change and drought stress on plant metabolome
Shah Khalid , Abdel Rahman Mohammad Al Tawaha , Nadia , Hikmet Gunal , Abdel Razzaq Al-Tawaha ,
Amanullah , Marwa Adel Qotb , Arun Karnwal , Nataliia Nesterova , Abhishek Singh , Vishnu D. Rajput ,
Karen Ghazaryan , Tatiana Minkina , Iftikhar Ali , Samar Shawaqfeh , Amjad M. Husaini , Rizwan Rashid 
Sustainable Agriculture under Drought Stress: Integrated Soil, Water and Nutrient Management 2024
105-113

Հոդված
Biofertilizers: a sustainable solution for enhancing soil fertility and crop productivity
Abdel Rahman Mohammad Al Tawaha , Arun Karnwal , Siddhartha Pati , Abdel Razzaq Al-Tawaha ,
Atul Kumar Upadhyay , Abhishek Singh , Vishnu D. Rajput , Karen Ghazaryan , Tatiana Minkina , Iftikhar Ali ,
Amjad M. Husaini , Tauseef A. Bhat , Rizwan Rashid 
Sustainable Agriculture under Drought Stress: Integrated Soil, Water and Nutrient Management 2024
209-217

Հոդված
Resilience in the face of drought: strategies for optimizing plant resilience and enhancing
nutrient transfer
Abdel Rahman Mohammad Al Tawaha , Abdel Razzaq Al-Tawaha , Marwa Adel Qotb , Arun Karnwal ,
Nataliia Nesterova , Abhishek Singh , Vishnu D. Rajput , Karen Ghazaryan , Tatiana Minkina , Iftikhar Ali ,
Amjad M. Husaini , Tauseef A. Bhat , Ekaterina Kozuharova , Rizwan Rashid 
Sustainable Agriculture under Drought Stress: Integrated Soil, Water and Nutrient Management 2024
221-236

Հոդված
Drought resilience in agriculture: mechanisms and adaptation strategies in a changing
climate
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Abdel Rahman Mohammad Al Tawaha , Ibrahim Alrawashdeh , Doaa Abu-Darwish ,
Abdel Razzaq Al-Tawaha , Alla Aleksanyan , Arun Karnwal , Nataliia Nesterova , Abhishek Singh ,
Vishnu D. Rajput , Karen Ghazaryan , Tatiana Minkina , Iftikhar Ali , Amjad M. Husaini , Tauseef A. Bhat ,
Ekaterina Kozuharova , Rizwan Rashid , Marwa Adel Qotb , Abeer Jubily 
Sustainable Agriculture under Drought Stress: Integrated Soil, Water and Nutrient Management 2024
489-498

Հոդված
Revolutionizing Crop Production: Nanoscale Wonders-Current Applications, Advances, and
Future Frontiers
Abhishek Singh , Vishnu D. Rajput , Ashi Varshney , Ragini Sharma , Karen Ghazaryan , Tatiana Minkina ,
Athanasios Alexiou , Hassan El-Ramady 
Egyptian Journal of Soil Science 2024 221-258

Հոդված
In-vitro Digestibility Organic Materials: Relation with Field Mass Loss Litter Bag Method
João Ricardo Sousa , Abhishek Singh , Karen Ghazaryan , Rupesh Kumar Singh , Henrique Trindade ,

João Coutinho 
Journal of Ecological Engineering 2024 253-263

Հոդված
Soil Pollution: An Agricultural and Environmental Problem with Nanotechnological
Remediation Opportunities and Challenges
Karen Ghazaryan , Shreni Agrawal , Gohar Margaryan , Anna Harutyunyan , Priyadarshani Rajput ,
Hasmik Movsesyan , Vishnu D. Rajput , Rupesh Kumar Singh , Tatiana Minkina , Mohamed S. Elshikh ,
Mona S. Alwahibi , Athanasios Alexiou , Marios Papadakis , João Ricardo Sousa , Abhishek Singh 
Discover Sustainability 2024 1-33

Հոդված
Nanotechnology-based genome editing: Empowering sustainable agriculture for enhanced
food security
Abhishek Singh , Vishnu D. Rajput , Karen Ghazaryan , Aishwarya Sharma , Tatiana M. Minkina ,
Abdel Rahman Mohammad Al-Tawaha , Athanasios T. Alexiou , Priyadarshani Rajput 
Sustainable Agriculture: Nanotechnology, Biotechnology, Management and Food Security 2024 173-190

Հոդված
Revolutionizing agriculture: Harnessing phytonanotechnology for sustainable food security
Abhishek Singh , Vishnu D Rajput , Karen Ghazaryan , Shivani Lalotra , Tatiana M. Minkina ,
Abdel Rahman Mohammad Al-Tawaha , Athanasios T. Alexiou , Priyadarshani Rajput 
Sustainable Agriculture: Nanotechnology, Biotechnology, Management and Food Security 2024 1-25

Հոդված
Nanotechnology and biotechnology: Transforming agriculture for food security and
sustainability
Vishnu D Rajput , Abhishek Singh , Karen Ghazaryan , Hasmik S Movsesyan , Tatiana M. Minkina ,
Abdel Rahman Mohammad Al-Tawaha , Athanasios T. Alexiou , Priyadarshani Rajput 
Sustainable Agriculture: Nanotechnology, Biotechnology, Management and Food Security 2024 213-232
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Հոդված
Mushrooms in food security and environmental management: Sustainable solutions for a
changing world
Karen Ghazaryan , Abhishek Singh , Vishnu D Rajput , Ashi Varshney , Tatiana M. Minkina ,
Abdel Rahman Mohammad Al-Tawaha , Athanasios T. Alexiou , Priyadarshani Rajput 
Sustainable Agriculture: Nanotechnology, Biotechnology, Management and Food Security 2024 233-248

Հոդված
Environmental implications of nanomaterial-plant interactions: Navigating the benefits and
concerns
Abhishek Singh , Vishnu D. Rajput , Aishwarya Sharma , Karen Ghazaryan , Hasmik S. Movsesyan ,
Tatiana M. Minkina , Abdel Rahman Mohammad Al-Tawaha , Athanasios T. Alexiou , Priyadarshani Rajput 
Sustainable Agriculture: Nanotechnology, Biotechnology, Management and Food Security 2024 511-534

Հոդված
Harvesting nanotech: Responsible policies for integrating nanotechnology in agriculture and
health
Sapna Rawat , Abhishek Singh , Vishnu D Rajput , Karen Ghazaryan , Hasmik S Movsesyan ,
Tatiana M. Minkina , Abdel Rahman Mohammad Al-Tawaha , Athanasios T. Alexiou , Priyadarshani Rajput 
Sustainable Agriculture: Nanotechnology, Biotechnology, Management and Food Security 2024 495-509

Հոդված
Unlocking sustainable agriculture: The crucial role of plant genetic engineering
Shivani Lalotra , Tiyasa Mukherjee , Abhishek Singh , Praveen Kumar Yadav , Priyanka Upadhyay ,
Karen Ghazaryan , Vishnu D Rajput 
Sustainable Agriculture: Nanotechnology, Biotechnology, Management and Food Security 2024 143-172

Հոդված
Enhancing crop food security in the Ararat Plain region of Armenia: harnessing arid soil
resources and biogenic nanoparticles for salinity-resilient cultivation
Abhishek Singh , Karen Ghazaryan , Gohar Margaryan , Hrant Khachatryan , Vishnu D Rajput ,

Tatiana M. Minkina 
Sustainable Agriculture: Nanotechnology, Biotechnology, Management and Food Security 2024 49-71

Հոդված
Role of Methanogens and Geoinformatics in Climate Change: An Overview
Ragini Sharma , Abhishek Singh , Vishnu D. Rajput , Tatiana M. Minkina , Santosh K. Gupta ,

Karen Ghazaryan 
Geoinformatics: An Emerging Approach for Sustainable Crop Production and Food Security 2024 203-327

Հոդված
Evaluation of the impact of lithium on Eisenia fetida: concentration and soil type effect (
Avaliação do impacto do lítio no evitamento da Eisenia fetida: efeito da concentração e do
tipo de solo )
Lídia Oliveira , Rupesh Kumar Singh , Abhishek Singh , Karen Ghazaryan , Paula Rodrigues ,

João Ricardo Sousa 
Revista de Cincias Agrrias 2024 594-599

Հոդված
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Lithium salt type effect on behaviour of Eisenia andrei in short-test avoidance assay ( Efeito
de dois sais de lítio no comportamento da Eisenia andrei em ensaios de evitamento )
João Barroso , Rupesh Kumar Singh , Abhishek Singh , Karen Ghazaryan , Paula Rodrigues ,

João Ricardo Sousa 
Revista de Cincias Agrrias 2024 583-588

Հոդված
Crop Nitrogen Stress Identification at Different Phenological Stages for Sorghum Using a
Regional Crop Yield Estimation System (RCYES)
Ganesh B. Gohain , R. S. Singh , Anil Kumar Singh , Abhishek Singh , Ragini Sharma , Vishnu D. Rajput ,
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