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ryland farming in Rajasthan sustains 80% of rural livelihoods amid arid-semi-arid 

conditions, yet recurrent droughts and heatwaves have cut productivity by 15-20% since 

2020. Micro-climate refers to localized weather patterns influencing farm-level decisions, 

exacerbated by climate change projections of 1-2°C warming by 2030. Post-2025 innovations 

integrate digital tools for precise interventions, aligning with India's National Mission on 

Sustainable Agriculture.[4][5][6] 

 Traditional practices like ridge-furrow sowing suffice but fall short against micro-

scale variability in soil moisture and temperature. Emerging "smart" systems use real-time 

data for site-specific management, reducing risks in western districts like Barmer and 

Jaisalmer.[7][1] 

Micro-Climate Challenges in Rajasthan Drylands 
Western Rajasthan experiences high evapotranspiration (2000-2500 mm/year) against meager 

200-500 mm rainfall, leading to soil moisture deficits and wind erosion on sandy loam soils. 

Post-monsoon dry spells now extend 20-30 days longer, impacting kharif crops like bajra 

(pearl millet) and guar. Farmers report 10-15% yield losses from unpredicted 

heatwaves.[4][5] 

 Socio-economic barriers include small holdings (<2 ha) and limited extension 

services, hindering adoption. Projections indicate 25% more frequent extreme events by 2030 

without adaptation.[1][8] 

Key Smart Innovations 
Drone-Based Soil Moisture Mapping: 

Drones equipped with multispectral sensors provide high-resolution (cm-scale) soil moisture 

data, enabling variable-rate irrigation in drylands. Trials in Rajasthan show 25% water 

savings and sustained yields in millet without yield penalties. Integration with GIS creates 

prescription maps for drip systems, ideal for undulating terrains.[2][9][10] 

Nano-Fertilizers for Nutrient Efficiency: 

Nano-urea, nano-Zn, and nano-Cu release nutrients slowly (40-50 days), cutting conventional 

urea use by 50% via foliar sprays. On-farm trials across Rajasthan's 8 winter crops yielded 9-

10% higher with nano-N, enhancing water-use efficiency in water-scarce fields. These reduce 

leaching in sandy soils.[3][11][12] 

AI-Driven Weather Forecasting and Precision Practices: 

AI models forecast micro-climate events 7-10 days ahead using satellite data, guiding 

contingency planting of drought-tolerant varieties like HHB-67 Improved bajra. Combined 

with conservation agriculture (zero-till, mulching), this boosts pearl millet yields by 15-

20%.[1][13] 

 

 

D 

mailto:hemlataposwal5@gmail.com


Gurjar et al. (2026) Agri Articles, 06(01): 243-245 (JAN-FEB, 2026)     

Agri Articles ISSN: 2582-9882 Page 244 

Innovation Key Benefit 
Rajasthan Yield 

Impact 

Water 

Savings 

Drone Mapping 

[2] 

Real-time moisture 

variability 
+10-15% in millet 25% 

Nano-Fertilizers 

[3] 
Slow-release nutrients 9-10% across crops 

20-30% 

indirect 

AI Forecasting [1] Localized alerts 15-20% in kharif 15-25% 

Implementation Strategies and Policy Support 
Adopt integrated packages: drone surveys pre-sowing, nano-sprays at tillering, AI apps for 

decisions. Pilot in AICRPDA-Arjia centers, scaling via FPOs. Rajasthan's Jal Swavlamban 

and PMKSY schemes subsidize drones (up to 50%) and nano-inputs. Challenges include high 

initial costs (₹50,000/drone) and digital literacy; training via KVKs addresses this.[7][13][14] 

Conclusion 
Micro-climate smart innovations offer transformative potential for Rajasthan's drylands post-

2025, enhancing productivity while curbing resource overuse. Urgent scaling through public-

private partnerships will secure farmer livelihoods amid climate volatility. Future research 

should validate hybrids in farmer fields.[1][4] 
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