11th Batch Priority areas of Agricultural Linkages Program
1. PLANT SCIENCES SECTOR
Climate-Smart & Stress-Resilient Agriculture
· Introduction of climate-resilient cotton and dates varieties in potential agro-ecological zones.
· Climate-smart agronomic practices for productivity enhancement of cotton, dates, kinnow, and peach.
· Crop modelling and AI-based phenomics for developing resilient varieties and decision support systems for yield optimization.
· Strengthening early generation seed systems for climate resilient varieties in high-value underutilized crops.
Crop Genetics, Breeding & Biotechnology
· Germplasm collection, evaluation, and exchange focused on cotton, fodder, oil palm, dates, kinnow, and peach.
· Marker-assisted breeding and genomic selection in cotton and rapeseed/mustard for enhanced climatic resilience.
· Focus on heat and drought tolerance alongside disease and insect resistance traits.
Integrated Pest & Disease Management
· Introduction of integrated pest and disease management systems focusing on cotton, kinnow, and peach crops.
· Development and dissemination of biological control techniques and low-impact agrochemicals specifically for cotton and kinnow.
Post-Harvest & Value-Addition
· Development and modernization of export-compliant value chains for mango, dates, banana, and peach.
· Focus on advanced processing, dehydration, packaging, and storage technologies to reduce losses and increase value.
2. NATURAL RESOURCES SECTOR
Water, Energy & Climate Research
· Development of climate-smart water and agricultural technologies.
· Water–Energy–Food (WEF) Nexus implementation and Renewable Energy Integration.
· Assessment of Climate Change Impacts, Vulnerability, and Adaptation Strategies.
· Integrated Water Resources & Groundwater Management strategies.
· Addressing Water Governance and Transboundary Water Issues.
Land Resources Research
· Precision Nutrient & Fertilizer Use Efficiency under Climate Variability.
· Integrated Nutrient Management & Circular Agriculture practices.
· Technologies for Agricultural GHG Measurement & Mitigation.
· Soil Restoration through Waste & Microbial Technologies.
· Climate-Smart Cropping Systems & Nature-Based Land Restoration.
Range Management & Forestry
· AI- and ML-based agroforestry and rangeland management systems.
· Development of climate-resilient and high-value agroforestry systems.
· Participatory rangeland management approaches and integration with carbon markets.
· Seed systems and value chains for rangelands; ecosystem restoration and sustainable livelihoods.
· Biotechnological development of stress-tolerant species.
Honey Bee Research
· Digital transformation of apiculture value chain including Smart Apiculture & IoT-based hive management.
· Biodiversity conservation of indigenous honeybee resources.
· Quality assurance, value addition, and export competitiveness.
· Apitherapy research and product development.
· Establishment of a national one-window portal for data.
3. ANIMAL SCIENCES SECTOR
Animal Health
· Development of advanced diagnostic protocols and kits for the detection and surveillance of diseases in food animals.
· Research on integrated disease control models for infectious, zoonotic, transboundary, and vector-borne diseases.
· Innovation in vaccine technologies and mitigation of antimicrobial resistance (AMR) through alternative therapeutic approaches.
· Strengthened bio-security measures to ensure safer animal production systems.
Animal Feed & Nutrition
· Development of alternative feed resources and biotechnological feed preservation/processing methods.
· Mycotoxin control strategies and optimized feeding regimes to enhance productivity in food animals.
· Nutritional interventions and optimization strategies specifically targeted for sustainable shrimp production.
Genetics, Breeding, Reproduction & Biotechnology
· Development of advanced genomic selection tools for accelerated genetic improvement of food animals.
· Innovation in advanced reproductive technologies to improve breeding efficiency and reproductive performance in food animals.
Climate-Smart Livestock & Aquaculture Management
· Development of climate-resilient livestock and aquaculture production systems adapted to changing environmental conditions.
· Quantification of greenhouse gas emissions from livestock systems and development of effective mitigation strategies.
4. SOCIAL SCIENCES SECTOR
Food & Nutritional Security
· Assessment of food wastage and losses specific to different regions.
· Monitoring prevalence of undernourishment (PoU) and FIES-based food insecurity.
· Analysis of food demand patterns and evolving consumer preferences.
· Implementation of National Zero Hunger Program and Food System Transformation
Agricultural & Rural Transformation
· Research on socioeconomic aspects of Rural-Urban migration.
· Determinants of agricultural diversification and their spillover effects.
· Integration of research innovations with technology implementation strategies.
Agricultural Policy Analysis & Support
· Agro-economic profitability, zoning, and relative returns analysis.
· Comprehensive commodity research on all essential agricultural food commodities.
· Return on Investment (ROI) studies including Terms of Trade and Total Factor Productivity.
· Advanced price and yield modelling to support Agricultural Pricing Policy.
Agricultural Trade
· Implementation of standards and compliance protocols in agriculture trade.
· Analysis of trade performance regarding global crises, CPEC, and climate change impacts.
· Assessment of trade subsidies, trade agreements, and exchange rate effects.
Agricultural Marketing and Value Chains Analysis
· Marketing system analysis
· Prospects and challenges of supply chain & value addition
· Inclusiveness of small and marginal farmers in agricultural value chains
5. AGRICULTURAL ENGINEERING SECTOR
Innovative Mechanization Solutions
· Development and adaptation of planters, harvesters, and intercropping machinery for major crops (cotton, sugarcane, maize, rice, wheat.
· Smallholder-specific machinery development including power tillers, reapers, weeders, and handheld tools.
· Horticultural mechanization solutions: vegetable planters, transplanters, harvesters, pruners, and sprayers.
· Livestock mechanization for milking, silage, feed pelleting, hay making, and packaging.
Climate-Smart & Regenerative
· Regenerative agricultural machinery focusing on conservation tillage and precision land leveling.
· Crop residue management technologies including mulchers, shredders, biomass pelleters, and tedder rakes.
· Introduction of direct seeders and planters to support mechanization for climate-resilient cropping systems.
Precision & Digital Mechanization
· Implementation of GPS-enabled machinery for precise field operations.
· Adoption of AI and IoT-based equipment including Autonomous UAVs, UGVs, and smart controllers for glass houses.
· Vision-based technologies and crop monitoring systems for real-time data analysis.
· Variable-rate applicators for optimized fertilizer and pesticide usage.
· Development of smart glass houses, tunnel farming, and flat/vertical protected cultivation systems.
Post-Harvest & Value-Addition
· Establishment of systems for pre-cooling, washing, waxing, hot water treatment, drying, grading, sorting, and cleaning.
· Development of cold-chain systems, storage silos, and specialized handling equipment.
· Value addition technologies including dryers, pulpers, paste/syrup making equipment, and oil extractors.
