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1. Precision Agriculture:

o Utilizes GPS, sensors, and data analytics to optimize crop yield and minimize waste.
e Enables precise application of resources like water, fertilizers, and pesticides based on real-
time data.

2. Drones and UAVSs:

e Used for monitoring crop health, irrigation, and pest control.
¢ Provide aerial imaging for early detection of crop diseases and anomalies.

3. Robotics:

e Autonomous robots for planting, weeding, and harvesting crops.
e Improve efficiency and reduce labor costs in agriculture.

4. Internet of Things (loT):

e Connects devices and systems for better monitoring and control of agricultural processes.
e Enables remote operation and data-driven decision-making.

5. Biotechnology:

e Develops genetically modified crops for improved yield, resistance to pests, and
environmental conditions.
¢ Biotech advancements aid in sustainable agriculture practices.

6. Vertical Farming:

e Utilizes controlled indoor environments for growing crops in stacked layers.
e Saves space, conserves water, and reduces transportation costs.

7. Blockchain Technology:

e Enhances traceability and transparency in the food supply chain.
e Helps in certifying organic products and ensuring food safety.

8. Artificial Intelligence (Al) and Machine Learning:
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e Analyze big data to predict crop yields, optimize planting schedules, and detect diseases.
e Al algorithms improve decisiorEFI[ig h@@@pmﬂ)caﬁon in agriculture.

9. Hydroponics and Aeroponics:

e Soil-less cultivation techniques that use water-based solutions for growing plants.
e Ideal for urban farming and areas with limited arable land.

10. Nanotechnology:

e Develops nanosensors for monitoring soil quality, nutrient levels, and plant health.
e Improves efficiency in resource management and reduces environmental impact.

In summary, these emerging technologies in agricultural engineering are revolutionizing
the way we grow food, increasing productivity, sustainability, and profitability in the
agriculture sector.
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