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Agri-Tech innovations shielding harvests from climate shocks : Evelyn Long
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Evelyn Long is an experienced agriculture writer with a focus on sustainability, climate resilience, and boosting farm
efficiency. Her expertise is featured in Morning Ag Clips and Acreage Life, where she unpacks the evolving
challenges and innovations in agriculture. As editor in chief of Renovated Magazine, Evelyn advocates for smarter,
more resilient farming practices.
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Climate change is reshaping how India and the world's agricultural sectors provide food. Unpredictable monsoons,
temperature extremes and shorter growing windows disrupt traditional planting schedules, while population expansion
demands bigger yields. In response, farmers are increasingly relying on technology to serve growing markets.

Understanding Climate Change
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Indian agriculture operates close to the edge of weather variability. Shifting monsoon patterns, prolonged dry spells and
sudden heat waves have made seasonal planning far less reliable than it once was. Crops such as rice and wheat 4?7 which
depend heavily on stable water availability 4?? are especially exposed. Even brief disruptions can reduce output or force
costly mid-season adjustments.

For small and midsized growers, the stakes are higher. A single extreme event can undo months of labor and investment.
These realities are pushing the sector away from reactive recovery and toward technologies that help anticipate stress,
preserve inputs and reduce losses before they compound.

Farming With Data and Precision Agriculture

Precision agriculture relies on real-time data to guide field-level decisions. Drones and satellite imagery help producers
identify plant stress from drought, flooding or pest pressure before symptoms spread. These tools help pinpoint where
irrigation or nutrients are necessary, reducing waste during periods of scarcity.

Soil moisture sensors and on-farm weather stations add another layer of protection. Farmers track soil moisture and
microclimate conditions with remote sensors. Precise data plots enable them to accurately determine when and how to use
resources such as water to optimize growth and prevent crop failures. Al databases track soil salinity and overall quality,
helping farmers determine fertilizer requirements for optimal production.

Innovating Biotechnology for Climate-Resilient Crops

Crop science remains one of the most effective long-term defenses against heat stress. Plant breeders increasingly focus on
inbreeding traits such as heat tolerance, drought resistance and disease resilience. These new cultivars are productive even
when temperatures rise and rainfall patterns shift.

A slight increase a?7? as little as 1.5A°C 4?2 can affect crop productivity, especially during the plants' reproductive stage.
Varieties with higher climate variability and heat tolerance produce bigger harvests even when the weather turns. Efforts to
optimize millet production include crop management, since millet is ready for harvest in 65 days, and innovative methods for
harvesting and threshing the seeds to produce a more palatable grain alternative.

Solving Drought With Smarter Water Management

Water management sits at the center of climate adaptation. Drip irrigation and precision sprinklers only water the plant roots,
reducing evaporation during hot spells. Automated sprinkler systems driven by sensor data further refine this approach by
adjusting delivery in response to real-time field conditions.

Research shows 70 per cent water savings and 30 per cent crop yield gains when using automated watering systems with 10T
connectivity. These systems can optimize the time of day for watering, track ground moisture levels with remote sensors and
stabilize production cycles. Pilot projects fordrip irrigation are already underway in Gujarat, India.

Adapting With Land Preparation and Soil Management

Climate change alters the physical landscape and the ways farmers interact with it. Droughts, floods and pest outbreaks can
leave trees and perennial plants damaged and unproductive. While no-till farming is leading the storm in climate-sensitive
agriculture, removing tree trunks and root systems is essential to modern planting methods.

While excavation was necessary in the past to remove a large tree trunk, stump grinders offer amechanical advantage with
less soil disturbance, thanks to the large tracks that replace wheels for stability. The latest stump grinders are maneuverable
enough to fit into any field and help clear organic obstructions such as stumps and fallen branches.

Protecting the Soil With Modern Mulching Techniques

Soil protection plays a quieter but equally critical role in climate resilience. Mulching reduces evaporation, moderates soil
temperature and limits erosion during heavy rains. While organic mulches have been used since farming began and have
provided soil nutrition, water retention and plant protection, modern plastic mulches and biodegradable films increase yields
further.

Studies show a 28.7 per cent increase in crop yield and a 48.9 per cent increase in moisture retention in commercial-scale
farming. Mulches &?7? whether organic or biodegradable film &?? protect the root system from temperature fluctuations.

The Future of Farming: Integrated Agri-Tech Solutions
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Climate resilience increasingly depends on an integrated approach rather than isolated tools. Precision monitoring, resilient
plant genetics, efficient water systems and practical land management work best when deployed together.

As temperature shock becomes a more likely threat, these innovations improve food stability and security. The focus has
shifted from post-disaster recovery to continual preparedness so farmers and agribusinesses can act proactively and keep
harvests thriving despite changing environmental conditions.



