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PREFACE 

"Current Trends and Advances in Agricultural Sciences Vol. 1" delves into the 

forefront of agricultural innovation, offering a comprehensive exploration of 

cutting-edge methodologies and technologies shaping the field. Divided into 

chapters, the book encompasses a diverse array of topics crucial to modern 

agricultural practices. It consists of chapters on Geographic Information Systems 

(GIS) and Remote Sensing (RS) which elucidates how these technologies 

revolutionize agricultural management by providing precise spatial data for 

decision-making. It highlights their role in optimizing resource utilization, 

monitoring crop health, and mitigating environmental risks. Hydroponics and 

aquaponics, another featured chapter, spotlight sustainable cultivation methods. It 

unveils the potentials of soilless farming and integrated aquaculture, offering 

insights into maximizing yield while minimizing resource consumption and 

environmental impact. Artificial Intelligence emerges as a transformative force in 

agriculture, driving efficiency and productivity. This chapter explores AI 

applications ranging from predictive analytics for crop management to autonomous 

machinery for precision farming, ushering in a new era of smart agriculture. 

Genetically Modified (GM) crops take centre stage in the book, addressing 

controversies and advancements in genetic engineering. It discusses the potential of 

GM crops to enhance resilience, nutritional content, and yield, alongside ethical and 

regulatory considerations. Moreover, the exploration of hydrogels presents 

innovative solutions for water management and soil conditioning, crucial for 

sustainable agriculture in the face of climate change. Moreover, many important 

trends and advances in the field of agriculture have also been mentioned here in the 

form of book chapters. Hence, "Current Trends and Advances in Agricultural 

Sciences Vol. 1" serves as a beacon for researchers, practitioners, and policymakers, 

offering invaluable insights into the evolving landscape of agricultural sciences and 

paving the way for a more sustainable and resilient future in food production.



 

 

 

CONTENT 

1. Precision Farming - Chandana S., Brunda N. B., Mahebub, Chandana S. .............. 1 

1.1 Introduction: ............................................................................................................. 2 
1.2 Need of Precision Farming: ...................................................................................... 2 
1.3 History: ..................................................................................................................... 3 
1.4 Basics of Precision Agriculture: ............................................................................... 4 
1.5 Precision Farming Tools: ......................................................................................... 5 
1.6 Steps in Precision Farming: ...................................................................................... 8 
1.7 Modern Precision Farming Technologies: ............................................................... 9 
1.8 Advantages of Precision Farming: ......................................................................... 10 
1.9 Disadvantages of Precision Farming: ..................................................................... 10 
1.10 Precision Farming Potential in India: ................................................................... 10 

1.10.1 Obstacles to the Adoption of Precision Farming in India: .................... 11 
1.11 Opportunities: ....................................................................................................... 12 
1.12 Research and Development Initiatives: ................................................................ 13 
1.13 Conclusion: ........................................................................................................... 13 
1.14 References: ........................................................................................................... 14 

2. Artificial Intelligence for Climate Smart Agriculture - Samiksha More,             

G. M. Solanke, S. M. Lokhande .................................................................................... 15 

2.1 Introduction: ........................................................................................................... 15 
2.2 Artificial Intelligence: ............................................................................................ 16 

2.2.1 Reason Is Artificial Intelligence Important:............................................ 16 
2.3 Artificial Intelligence Application in Agriculture: ................................................. 17 
2.4 AI's Advantages and Difficulties in Agriculture: ................................................... 18 

2.4.1 AI Makes Decision-Making Easier: ........................................................ 18 
2.4.2 Artificial Intelligence Reduces Costs: .................................................... 19 
2.4.3 AI Reduces the Labor Shortage: ............................................................. 19 

2.5 Adoption Challenges of AI in Agriculture: ............................................................ 19 
2.6 Climate Smart Agriculture: .................................................................................... 20 

2.6.1 Need of Climate Smart Agriculture: ....................................................... 20 
2.6.2 Implementation of Climate-Smart Agriculture: ...................................... 20 

2.7 Climate Smart Agriculture: Characteristics: .......................................................... 22 
2.8 Strategies for Climate Smart Agriculture: .............................................................. 22 

2.8.1 Efficient Resource Management: ............................................................ 22 
2.8.2 Integrated Farming Systems with Renewable Energy Technology: ....... 22 
2.8.3 Availability of Technical Knowledge of Farmers: ................................. 23 
2.8.4 Institutions' Role in Enhancing Climate-Smart Agriculture: .................. 23 
2.8.5 Technologies That Conserve Resources: ................................................ 24 
2.8.6 Crops Genetic Modification:................................................................... 24 
2.8.7 Land-Use Management: .......................................................................... 24 



 

 

2.8.8 Cropping Season Variation: ................................................................... 24 
2.8.9 Efficient Pest Management: ................................................................... 25 
2.8.10 Forecasting: .......................................................................................... 25 
2.8.11 Crop Modelling: ................................................................................... 25 
2.8.12 Integration of Modelling and Forecasting: ........................................... 25 
2.8.13 GIS Mapping ........................................................................................ 26 

2.9 Conclusion: ............................................................................................................ 26 
2.10 References: .......................................................................................................... 26 

3. Vermicomposting: For Better Food and Nutritional Security -                           

Megha Mondal, Shubhamay Dey, Rohan Bera, Chandan De ..................................... 28 

3.1 Introduction: .......................................................................................................... 28 
3.2 Vermicompost: ...................................................................................................... 30 

3.2.1 Vermicomposting: .................................................................................. 30 
3.3 Earthworm: A Biological Agent of Healthy Planet: .............................................. 30 
3.4 General Properties of Vermicompost: ................................................................... 33 

3.4.1 Materials for Preparation of Vermicompost: ......................................... 34 
3.5 Phase of Vermicomposting: ................................................................................... 35 
3.6 Advantages of Vermicompost: .............................................................................. 37 
3.7 Effect of Vermicompost on The Soil Physiochemical Properties: ........................ 37 
3.8 Effect of Vermicompost on The Soil Biological Properties: ................................. 38 
3.9 Effect of Vermicompost on Soil Fertility: ............................................................. 39 
3.10 Effect of Vermicompost on Plant Diseases: ........................................................ 39 
3.11 Effect of Vermicompost on Bioremediation and Detoxification of Industrial 

Wastes:......................................................................................................................... 39 
3.12 Knowledge Gaps:................................................................................................. 40 
3.13 Limitation of Vermicompost: .............................................................................. 40 
3.14 Conclusion: .......................................................................................................... 41 
3.15 References: .......................................................................................................... 41 

4. Application of Remote Sensing and GIS in Agriculture - Shramana Talapatra, 

Arpita Ghosal, Aloy Adak, Sreya Sarkar ..................................................................... 43 

4.1 Introduction: .......................................................................................................... 43 
4.1.1 Remote Sensing: Principal: .................................................................... 44 
4.1.2 Remote Sensing: Components ............................................................... 44 
4.1.3 Remote Sensing Platform: ...................................................................... 44 
4.1.4 Remote Sensing Sensors: ....................................................................... 45 

4.2 Image Characteristics: Concept of Resolution: ..................................................... 46 
4.3 GIS: Concepts and Definition:............................................................................... 47 

4.3.1 Components of GIS: ............................................................................... 47 
4.4 GIS Data Formats: ................................................................................................. 47 
4.5 Applications of Remote Sensing in Agriculture: ................................................... 49 

4.5.1 Crop Condition Monitoring: .................................................................. 49 
4.5.2 Stress Detection in Vegetation: .............................................................. 49 
4.5.3 Canopy Analysis: ................................................................................... 49 
4.5.4 Cropping System Assessment: ............................................................... 50 



 

 

4.5.5 Flood and Drought Monitoring: .............................................................. 50 
4.6 Applications of GIS in Agriculture: ....................................................................... 51 

4.6.1 Land Suitability Assessment and Land Use Planning: ........................... 51 
4.6.2 Water Resource Management: ................................................................ 51 
4.6.3 Soil Fertility and Soil Health Management: ........................................... 52 
4.6.4 Biotic and Abiotic Damage Evaluation and Intervention: ...................... 52 
4.6.5 Crop Health Monitoring and Yield Prediction:....................................... 52 
4.6.6 Precision Farming: .................................................................................. 52 
4.6.7 Biomass Assessment: .............................................................................. 53 
4.6.8 Supply Chain Management: .................................................................... 53 

4.7 Conclusion: ............................................................................................................. 53 
4.8 References: ............................................................................................................. 53 

5. Different Approaches of Carbon Sequestration - Chandan De, Megha Mondal, 

Rohan Bera, Shubhamay Dey ....................................................................................... 55 

5.1 Introduction: ........................................................................................................... 55 
5.2 Carbon Sequestration and Climate Change Mitigation: ......................................... 56 

5.2.1 Sequestration Approaches:...................................................................... 56 
5.2.2 Terrestrial Sequestration: ........................................................................ 57 

5.3 Conventional Approach to Sequester Carbon in Soil: ............................................ 57 
5.3.1 Conservation Tillage: .............................................................................. 57 

5.4 Improved Crop Rotations and Cover Cropping: .................................................... 58 
5.5 Technological Carbon Sequestration Approach: .................................................... 62 
5.6 Conclusion: ............................................................................................................. 62 
5.7 References: ............................................................................................................. 63 

6. Drones and Remote Sensing in Farming - S. C. Haokip,                                       

Ramlakhan Singh Thakur, Y. A. Rajwade, Immanuel Chongboi Haokip ..................... 66 

6.1 Introduction: ........................................................................................................... 66 
6.2 Drones and their Types: ......................................................................................... 67 

6.2.1 Different Types of Drones: ..................................................................... 68 
6.2.2 Classification of Drones Based on Weight: ............................................ 69 
6.2.3 Various Sensors Mounted on Drones for Farming: ................................ 70 
6.2.4 Application of Drones in Farming: ......................................................... 71 

6.3 Remote Sensing: ..................................................................................................... 72 
6.3.1 Active Remote Sensing: .......................................................................... 73 
6.3.2 Passive Remote Sensing: ........................................................................ 73 

6.4 Application of Remote Sensing in Farming: .......................................................... 74 
6.4.1 Crop Monitoring and Management: ........................................................ 74 
6.4.2 Soil Analysis and Measurement: ............................................................ 75 
6.4.3 Water Resource Management: ................................................................ 76 

6.5 Conclusion: ............................................................................................................. 77 
6.6 References: ............................................................................................................. 77 

 



 

 

7. Genetically Modified Crops - Sindhu D., Bidwan Rath, Sinchana Kashyap G.S., 

Satish Hosakoti ............................................................................................................ 81 

7.1 Introduction: .......................................................................................................... 81 
7.2 Historical Aspects: ................................................................................................. 82 
7.3 Strategies for Production of GM Crop Plants: ....................................................... 83 

7.3.1 Agrobacterium Mediated Transformation:............................................. 83 
7.3.2 Gene Gun Method: ................................................................................. 84 

7.4 Selectable Marker Gene (SMG) and SMG Free Transgenics: .............................. 84 
7.5 Rules and regulations for GM crops in India: ....................................................... 86 

7.5.1 Advantages of GM Crops: ..................................................................... 88 
7.5.2 Concerns with GM Crops: ..................................................................... 89 
7.5.3 Current Scenario of GMO Crops (ISAAA, 2018): ................................ 89 

7.6 Conclusion: ............................................................................................................ 90 
7.7 Reference: .............................................................................................................. 90 

8. Medicinal Plants: Anti-Cancer Role - Nzanthung Ezung, Shune Movi, Atsungpong 

Longchar ...................................................................................................................... 92 

8.1 Introduction: .......................................................................................................... 92 
8.2 Understanding Cancer and Traditional Medicine: ................................................. 92 
8.3 Identification of Anti-Cancer Compounds in Medicinal Plants: ........................... 93 
8.4 Mechanisms of Action: .......................................................................................... 93 
8.5 Case Studies: .......................................................................................................... 93 
8.6 Challenges and Considerations: ............................................................................. 96 
8.7 Future Directions and Conclusion: ........................................................................ 97 
8.8 References: ............................................................................................................ 97 

9. Natural Farming: Let’s Go Beyond Organic Farming - Usha N.,                      

Karthik A. N., Kotresh D. J. ....................................................................................... 100 

9.1 Introduction: ........................................................................................................ 100 
9.2 Ill Effect of Green Revolution: ............................................................................ 102 
9.3 Natural Farming A Concept: ............................................................................... 103 

9.3.1 Natural Farming in India: ..................................................................... 104 
9.4 Four Wheels of Zero Budget Natural Farming: ................................................... 105 

9.4.1 Jeevamrutha: ........................................................................................ 106 
9.4.2 Beejamrutha: ........................................................................................ 107 
9.4.3 Mulching: ............................................................................................. 110 
9.4.4 Whapasa (Moisture): ............................................................................ 111 

9.5 Succes Stories: ..................................................................................................... 111 
9.6 Conclusion: .......................................................................................................... 113 
9.7 Reference: ............................................................................................................ 113 

10. Polyploidy: Feature and Applications - Vasala Sanjith Kumar,             

Mamidipalli Hadassah, Banoth Maheshwari, Gurrapu Sai Nikshiptha .................... 114 

10.1 Introduction: ...................................................................................................... 114 
10.2 Classification of Ploidy: .................................................................................... 115 



 

 

10.2.1 Euploidy: ............................................................................................. 115 
10.3 Mechanisms of Polyploidy Formation: .............................................................. 117 

10.3.1 Phenotypic Effects of Polyploidy: ...................................................... 118 
10.3.2 Genetic Effects of Polyploidy: ............................................................ 119 

10.4 Role in Evolution: .............................................................................................. 120 
10.5 Advantages and Disadvantages of Polyploidy: .................................................. 121 
10.6 Applications of Polyploidy: ................................................................................ 123 
10.7 Conclusion: ......................................................................................................... 127 
10.8 References: ......................................................................................................... 127 

11. Problem Soils: Distribution, Characterization and Reclamation -                 

Akhila M. S., Bhimala Harshith Surya, Ria Bhattacharjee ........................................ 130 

11.1 Introduction: ....................................................................................................... 130 
11.2 Acid Soil: ............................................................................................................ 131 
11.3 Acid Sulphate Soil: ............................................................................................. 134 
11.4 Salt Affected Soils: ............................................................................................. 136 

11.4.1 Saline Soils: ........................................................................................ 136 
11.5 Sodic Soils: ......................................................................................................... 139 
11.6 Saline - Sodic Soils: ........................................................................................... 141 
11.7 Degraded Alkali Soils: ....................................................................................... 142 
11.8 Calcareous Soils: ................................................................................................ 142 
11.9 Waterlogged Soils: ............................................................................................. 143 
11.10 Soil Crusting: .................................................................................................... 144 
11.11 Conclusion: ....................................................................................................... 145 
11.12 References: ....................................................................................................... 145 

12. Resource Conservation Technology Advancements in Agriculture -               

Susmita Moi, Madhurima Dey, Megha Mondal, Shubhamay Dey ............................. 147 

12.1 Introduction: ....................................................................................................... 147 
12.2 Resource Conservation Technologies (RCTs): Concept and Needs: ................. 148 

12.2.1 Resource Conservation Technologies: ................................................ 149 
12.3 Site-Specific Nutrient Management (SSNM):.................................................... 150 
12.4 Direct Seeded Rice (DSR): ................................................................................. 153 
12.5 System of Rice Intensification (SRI):................................................................. 153 
12.6 Furrow Irrigated Raised Beds (FIRB): ............................................................... 154 
12.7 Constraints and Challenges in Adopting RCTs: ................................................. 154 

12.7.1 Future Thrust:...................................................................................... 156 
12.7.2 Policy Implications: ............................................................................ 157 

12.8 Conclusion: ......................................................................................................... 158 
12.9 References: ......................................................................................................... 158 

13. Revitalizing Millets: Nourishment for Health and Sustainability -                  

Shilpa Huchchannanavar, Ravishankar G., Anuja Diwate ........................................ 160 

13.1 Introduction: ....................................................................................................... 160 
13.1.1 Millets and Their Historical Significance: .......................................... 160 



 

 

13.2 Environmental Sustainability of Millets: ........................................................... 162 
13.3 Millets For Nutritional, Food Security And Sustainability: .............................. 164 
13.4 Challenges and Opportunities in Revitalizing Millets: ...................................... 167 
13.5 Promotion of Millets in The Modern Food System: .......................................... 168 
13.6 Culinary Versatility of Millets: .......................................................................... 170 
13.7 Conclusion: ........................................................................................................ 171 
13.8 References: ........................................................................................................ 171 

14. Hydroponic and Aquaponics in Agriculture - Shantanu Bista,                       

Dupchen Tamang ....................................................................................................... 173 

14.1 Introduction: ...................................................................................................... 173 
14.1.1 Basic Principles: ................................................................................. 174 
14.1.2 History: ............................................................................................... 175 

14.2 Classification of Hydroponic system: ................................................................ 176 
14.2.1 Advantages: ........................................................................................ 181 
14.2.2 Disadvantages and Limitations: ......................................................... 182 

14.3 Aquaponic System: ............................................................................................ 183 
14.3.1 Principles of Aquaponics: .................................................................. 184 
14.3.2 Benefits of Aquaponics: ..................................................................... 185 

14.4 References: ........................................................................................................ 185 

15. Agroforestry for Sustainable Land Management - Mr. Vivek Chauhan,              

Dr. Charan Singh ...................................................................................................... 188 

15.1 Introduction: ...................................................................................................... 188 
15.2 Principles of Sustainable Land Management: ................................................... 189 
15.3 Objectives and Key Points: ................................................................................ 189 
15.4 Benefits of Agroforestry: ................................................................................... 189 
15.5 Agroforestry Systems and Practices: ................................................................. 190 
15.6 Role of Agroforestry in Sustainable Land Management: .................................. 191 
15.7 Adoption and Challenges of Agroforestry: ........................................................ 192 
15.8 Way Forward and Strategies for Promoting Adoption of Agroforestry: ........... 193 
15.9 Policy and Institutional Support for Agroforestry in Sustainable Land ............ 193 
15.10 Conclusion: ...................................................................................................... 194 
15.11 References: ...................................................................................................... 194 

16. Agri-Tourism and Farm to Table Movements - Poka Malini, Ashish Anand 196 

16.1 Introduction: ...................................................................................................... 196 
16.2 SWOT Analysis of Agro-Tourism: ................................................................... 199 
16.3 Farm to Table Movement: ................................................................................. 201 

16.3.1 Principles of Farm to Table Movements: ........................................... 202 
16.3.2 Main Challenges to Farm to Table Movement: ................................. 202 

16.4 Conclusion: ........................................................................................................ 203 
16.5 References: ........................................................................................................ 203 

 



 

 

17. Hydrogels in Water Stress Agriculture - Manuj Awasthi, Amit Bhatt ............. 205 

17.1 Introduction: ....................................................................................................... 205 
17.2 Pusa-Hydrogel: ................................................................................................... 207 
17.3 Use of Hydrogel in Agriculture: ......................................................................... 208 

17.3.1 Some Effects of Hydrogel on The Properties of Plants and Soil: ....... 209 
17.4 Practical Assessment of Hydrogel in Agriculture: ............................................. 212 
17.5 Potential Applications of Nano-Based Hydrogel in Agriculture: ....................... 213 
17.6 Conclusion: ......................................................................................................... 215 
17.7 References: ......................................................................................................... 215 

18. Women Empowerment Through Agriculture Extension Services -                     

Dr. Ashwini P. Dangore, Dr. Ankita D. Chakranarayan, Mayuri S. Raut,               Anil 

R. Kakade ................................................................................................................... 219 

18.1 Introduction: ....................................................................................................... 220 
18.1.1 Role of women in Agriculture: ........................................................... 221 

18.2 Agricultural extension service: ........................................................................... 222 
18.2.1 Types of Agricultural Extension Service: ........................................... 223 
18.2.2 Agriculture Extension Services in India: ............................................ 223 
18.2.3 Key Aspects of Women Empowerment Through Agricultural Extension

 ....................................................................................................................... 225 
18.2.4 Challenges for Agriculture Extension Services: ................................. 227 

18.3 Conclusion: ......................................................................................................... 227 
18.4 References: ......................................................................................................... 227 

19. Zero Budget Natural Farming: Need of the hour - Rohan Bera,                         

Megha Mondal, Chandan De ..................................................................................... 229 

19.1 Introduction: ....................................................................................................... 229 
19.2 Basic Pillars of ZBNF: ....................................................................................... 230 
19.3 Pest Control in ZBNF: ........................................................................................ 231 
19.4 Benefits of ZBNF: .............................................................................................. 231 
19.5 Constraints of ZBNF Adoption: ......................................................................... 232 
19.6 Policy Recommendations: .................................................................................. 232 
19.7 Conclusion: ......................................................................................................... 233 
19.8 References: ......................................................................................................... 234 

 



 

 


