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n the next 30 years, the population of the globe is predicted to rise by 2 billion people, to

9.7 billion in 2050, according to a United Nations report published in 2019. This means
that future generations may need to produce up to double as much food as we do today, all
while wisely managing the world's finite resources, such as land and water.

Innovation has been more crucially needed in this time than ever in modern
agriculture. Fortunately, innovative technologies are emerging as powerful tools to
revolutionize the agricultural industry. From precision agriculture to data-driven decision-
making, these advances will empower farmers, increase productivity and promote sustainable
practices.

The agricultural sector is undergoing profound changes due to the rapid development
of digital technology. This digital revolution is providing the opportunity to shape the future
of agriculture by enabling sustainable farming practices, precised resource management and
enhanced decision-making by the farmer.

Digital farming technology has become a potent driver of the agricultural landscape's
development. The use of technology in farming and agricultural techniques to improve
productivity, sustainability, and efficiency in food production is a relatively recent idea. It
incorporates a variety of technological disciplines, including automation, biotechnology,
smart irrigation, and precision agriculture. Furthermore, there have been substantial
technological developments in fields like blockchain, artificial intelligence, livestock
technology, modern greenhouse practices, and indoor vertical farming.

e Precision Farming

One of the key strengths of digital farming technology is its ability to enable precision
farming. Using digital tools, sensors and data analytics, farmers can gain real-time insight
into many aspects of their farms. New precision agriculture companies are developing
techniques that allow farmers to maximize yields by controlling all crop growing variables
such as moisture content, soil conditions and microclimate. The precision agriculture enables
the farmers to increase efficiency and minimize the cost of production by providing more
accurate techniques for cultivating crops.

e Vertical Farming

From sustainable urban growth to maximizing yields with low labor costs, the benefits of
vertical indoor cultivation are obvious. Vertical farming use less fertilizer than traditional
farming because they can be applied directly to the roots of the plants, allowing all the waste
to be recycled and recirculated. This can have significant impact in our country’s budget of
fertiliser for the year 2022/23 which is about INR 1.05 lakh crore.

e Livestock Farming Technology

The traditional livestock industry is another important sector which is widely overlooked
though it provides much-needed renewable natural resources that we rely on every day.
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The “connected cow” concept which is newly developed is the result of equipping herds with
sensors to monitor their health and increase productivity. Nowadays, many farmers are using
robotics in managing their livestock and poultry farms. For example, in Barcelona, Spanish
start-up Faromatrics has created a robot which farmers can use to monitor their chicken farms
remotely.

Also, Animal genomics is a new type of agriculture technology which helps livestock
producers understand the genetic risk of their herds and determine the future profitability of
their livestock. So, strategic animal selection and breeding decisions can help the producers
by increasing the yields of livestock herds, thereby optimizing the profitability.

e Blockchain Technology

The Blockchain technology helps in ensuring transparency and traceability in the agricultural
supply chain. Blockchain enables consumers and retailers to ensure the origin, quality and
safety of agricultural products by recording every step from farm to table. Blockchain can be
used to solve pressing problems such as food fraud, safety-related recalls, supply chain
inefficiencies and food traceability in the current food system.

e Biotechnology

With the advancement in biotechnology, the Scientists are developing genetically modified
crops that are resistant to pests, diseases and harsh environmental conditions. In addition,
biotechnology has made it possible to produce biofuels, bio-based materials and
environmentally friendly alternatives to traditional chemical fertilizers and pesticides. These
innovations increase productivity and reduce environmental impacts in agriculture.

e Big Data Analytics

Data-driven decision-making also facilitates long-term planning and strategic decision-
making. Historical data and predictive analytics help farmers identify trends, patterns and
potential opportunities. This data-driven approach enables farmers to make informed
decisions in line with market demand, maximizing their potential of success.

e Artificial Intelligence in Agriculture

Artificial intelligence (Al) and machine learning (ML) are another big trend in the future of
digital farming. These technologies enable advanced data analysis, pattern recognition and
predictive modeling, enabling farmers to gain valuable insights and optimize their
agricultural practices. They can also monitor the plant growth, soil health conditions, climatic
conditions etc. The aim is to help farmers better understand what's happening on the ground
through advanced technology more accurately within short period of time.

Using remote sensors, algorithms interpret field perimeters as statistical data which is more
easily understandable to the farmers and it in their decision making. Algorithms process data
and adapt and learn from the data they receive. This can help the farmers to achieve their
goals of better yields.

e Automation and Robotics

The integration of robotics and automation will also change the future of agriculture. By
replacing manual labor with robots, issues such as labor shortages can be overcome and also
it can increase operational efficiency, and reduce production costs. Tasks such as seeding,
weeding, harvesting, and even autonomous drone spraying are perform by the robotic
systems. These robotic advances not only streamline agricultural operations, but also
minimize the need for excessive chemical use, thereby promoting sustainable and
environmentally friendly practices.

Using a combination of sensors, analytics, robotics and equipment, next-generation
technologies help farmers make smarter decisions in the field and do more with less.
Automation allows farmers to use pesticides and fertilizers more efficiently, helping reduce
these costs. Automation also shows the potential to reduce agriculture's impact on climate
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change and help farmers adapt to economic impacts. The use of machine learning and
automation in agriculture will lead to greener and more efficient farming systems.

Conclusion

As the world faces increasing challenges related to climate change and resource scarcity,
digital farming technology facilitates the implementation of conservation practices. By
analyzing data on soil health, weather conditions and crop performance, farmers can
implement soil conservation measures such as cover cropping and precision tillage. These
practices  prevent soil erosion, improve soil fertility and contribute to long-term
environmental sustainability. Digital farming technologies also facilitate biodiversity
conservation. By monitoring and protecting natural habitats in and around agricultural areas,
farmers can create ecological corridors that support beneficial insects, birds, and other
wildlife. This increases the resilience of agroecosystems and contributes to the biodiversity
of the entire region.

Fears of artificial intelligence taking over farming have grown in recent years,
especially among manual workers. The truth is that technology does not replace work, it
creates opportunities to make work more interesting and easier. In general, farmers see Al,
loT and big data as a concept of the digital world, and their resistance is not due to
conservatism or fear of the unknown, but by a a lack of understanding of the practical
application of such tools. Many farmers may not be familiar with the intricacies of using
these tools or analyzing the data they produce. Providing training and technical support is
crucial for farmers to effectively use digital farming technology. Data security and privacy
issues also pose challenges to the adoption of digital farming technology. data collected by
precision agriculture systems can be vulnerable to external interference. Malicious actors can
manipulate the data to cause harm to farmers or use it for personal gain. To protect farmers
from these threats, some companies now offer privacy and security solutions. A platform like
Farmstead and services like FarmOS provide a secure platform for farmers to collect, store
and share data.

The need for reliable connectivity in rural areas is also a major issue face while
implementing the technology. The internet access is limited in many agricultural region,
hindering the effective adoption of digital farming tools. The stakeholders such as
Governments, agricultural organizations, and technology should collaborate together to
develop initiatives that make digital farming technology more affordable and accessible to
farmers. This can include subsidy programs, knowledge-sharing platforms, and partnerships
with technology companies to provide affordable access to digital farming tools.

The adoption of digital farming tools is not limited to only large-scale farms as they
have become increasingly accessible and affordable, making them viable for small-scale
farmers as well. The integration of digital farming technology becomes essential for
revolutionizing farming practices and ensuring a sustainable future.
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