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Summary: This comprehensive guide explores the transformative impact of advanced technology in

agriculture, covering various applications like precision farming, robotics, AI, IoT, and vertical farming.

It outlines best practices for successful implementation, highlighting common pitfalls and offering

solutions to maximize efficiency and sustainability. The guide also addresses economic considerations

and the future trajectory of advanced technology in agriculture.



1. Introduction: The Rise of Advanced Technology in Agriculture

The agricultural landscape is undergoing a rapid transformation, driven by the integration of advanced

technologies. Traditional farming methods are being augmented, and in some cases replaced, by

sophisticated tools and techniques designed to improve efficiency, sustainability, and profitability. This

guide delves into the key aspects of advanced technology in agriculture, offering a practical

understanding of its applications and challenges. The adoption of advanced technology in agriculture is

no longer a luxury, but a necessity for maintaining food security and addressing the growing global

population.

2. Precision Agriculture: Optimizing Resource Use

Precision agriculture leverages data-driven insights to optimize resource allocation. GPS-guided

machinery, sensors, and Geographic Information Systems (GIS) are used to monitor soil conditions,

crop health, and environmental factors. This allows farmers to apply inputs like water, fertilizer, and

pesticides with pinpoint accuracy, minimizing waste and maximizing yields. Effective implementation

requires robust data management systems and skilled personnel capable of interpreting complex data

sets. A common pitfall is the high initial investment cost, which can be mitigated through government

subsidies and collaborative partnerships.

3. Robotics and Automation in Agriculture

Robotics are revolutionizing agricultural tasks, from planting and harvesting to weeding and pest

control. Autonomous tractors, robotic harvesters, and automated weeding systems enhance efficiency

and reduce labor costs. Advanced robotics in agriculture often employ AI-powered vision systems for

object recognition and decision-making. However, the integration of robotics requires significant

investment in infrastructure and skilled technicians for maintenance and repair. Careful consideration

must be given to the compatibility of robotic systems with existing farm infrastructure.



4. The Role of Artificial Intelligence (AI) in Agriculture

AI algorithms are being deployed to analyze vast datasets, predict crop yields, detect diseases, and

optimize farm management practices. AI-powered image recognition can detect early signs of crop

stress or disease, enabling timely interventions. Predictive analytics can help farmers optimize planting

schedules, irrigation strategies, and fertilizer applications based on weather forecasts and historical

data. The successful implementation of AI requires access to high-quality data and expertise in data

analysis and machine learning. A key pitfall is the potential for bias in algorithms, leading to inaccurate

predictions or unfair outcomes.

5. Internet of Things (IoT) in Agriculture: Connected Farms

The Internet of Things (IoT) connects various sensors and devices on the farm, enabling real-time

monitoring and data collection. Smart sensors monitor soil moisture, temperature, humidity, and other

environmental factors. This data is transmitted wirelessly to a central platform, providing farmers with a

comprehensive overview of their fields. IoT technology facilitates remote monitoring and control,

allowing farmers to make informed decisions even when not physically present on the farm. However,

issues related to data security and network connectivity need careful consideration.

6. Drone Technology and Aerial Imaging in Agriculture

Drones equipped with high-resolution cameras and sensors offer a cost-effective way to monitor large

agricultural areas. Aerial imagery can be used to assess crop health, identify areas requiring attention,

and optimize irrigation and fertilization strategies. Drones can also be used for precision spraying of

pesticides and fertilizers, reducing chemical usage and environmental impact. Regulations governing

drone usage in agriculture vary by location, and careful planning is necessary to ensure compliance.

7. Vertical Farming and Controlled Environment Agriculture

Vertical farming involves growing crops in stacked layers, often indoors, using controlled environment



agriculture (CEA) techniques. Hydroponics, aeroponics, and other soilless growing methods are

employed to optimize resource use and maximize yields. Vertical farming offers the potential for

increased production efficiency and year-round harvests, irrespective of climate conditions. However,

the high initial investment cost and energy consumption associated with vertical farming remain

significant challenges.

8. Economic Considerations and Sustainability

The adoption of advanced technology in agriculture requires careful economic evaluation. Farmers

need to assess the return on investment for each technology, considering factors such as initial cost,

operational expenses, and potential increases in yields. Sustainability is also a crucial factor, as the

environmental impact of these technologies needs careful consideration. Minimizing resource

consumption, reducing greenhouse gas emissions, and promoting biodiversity are essential aspects of

sustainable agriculture.

9. The Future of Advanced Technology in Agriculture

The future of agriculture is inextricably linked to the continued development and adoption of advanced

technologies. Emerging technologies like blockchain, nanotechnology, and gene editing hold immense

potential to further revolutionize the sector. The integration of these technologies will require

collaboration between researchers, farmers, policymakers, and technology developers.

Conclusion:

Advanced technology in agriculture presents a powerful toolkit for addressing the challenges of food

security and environmental sustainability. While significant initial investment and specialized expertise

are required, the long-term benefits in terms of increased efficiency, reduced costs, and improved

environmental stewardship are substantial. By embracing innovation and adapting to technological

advancements, the agricultural sector can ensure a sustainable and productive future for generations

to come.



FAQs:

What is the cost of implementing advanced technology in agriculture? The cost varies1.

significantly depending on the specific technology and scale of operation. Precision agriculture

systems can range from a few thousand to hundreds of thousands of dollars, while robotic

systems can be even more expensive.

What are the environmental benefits of advanced technology in agriculture? Advanced1.

technologies can reduce water and fertilizer use, minimize pesticide application, and reduce

greenhouse gas emissions.

What skills are needed to operate advanced agricultural technology? Farmers need to develop1.

digital literacy and data analysis skills. Technical expertise for maintenance and repair of

equipment is also crucial.

How can farmers access funding for advanced agricultural technology? Government subsidies,1.

grants, and loans are available in many countries to support the adoption of advanced

technologies.

What are the risks associated with advanced technology in agriculture? Risks include high initial1.

investment costs, dependence on technology, data security issues, and potential job



displacement.

How can farmers ensure data security in advanced agricultural systems? Robust cybersecurity1.

measures, data encryption, and secure data storage practices are crucial.

What is the role of government in promoting advanced technology in agriculture? Governments1.

can provide funding, support research and development, and create supportive regulatory

frameworks.

How can farmers overcome the digital divide in accessing advanced technology? Training1.

programs, internet access initiatives, and collaborative platforms can help bridge the digital

divide.

What are the ethical considerations associated with advanced technology in agriculture? Ethical1.

concerns include data privacy, potential bias in algorithms, and the impact on rural communities.

Related Articles:



Precision Agriculture: Optimizing Resource Use in Modern Farming: This article explores various1.

precision agriculture techniques and their impact on farm efficiency and sustainability.

Robotics in Agriculture: Autonomous Systems for Enhanced Productivity: This article focuses on1.

the latest advancements in agricultural robotics, detailing different applications and their

economic implications.

AI-Powered Crop Monitoring: Early Disease Detection and Yield Prediction: This article1.

discusses the use of artificial intelligence for improved crop management, emphasizing disease

detection and yield forecasting.

IoT in Agriculture: Connecting Farms for Real-Time Monitoring and Control: This article1.

examines the role of the Internet of Things in creating connected farms, highlighting data

analytics and remote management capabilities.

Drone Technology in Agriculture: Aerial Imaging for Precision Farming: This article details the1.

applications of drone technology in agriculture, including aerial surveys, precision spraying, and

crop monitoring.

Vertical Farming: A Sustainable Approach to Food Production: This article explores the principles1.



and advantages of vertical farming, including its potential to address food security challenges in

urban areas.

Big Data Analytics in Agriculture: Transforming Farm Management Decisions: This article1.

analyzes the use of big data analytics to improve farm management practices and optimize

resource utilization.

Sustainable Agriculture and Technology: Balancing Productivity with Environmental Stewardship:1.

This article examines the intersection of technology and sustainable agriculture, focusing on

environmentally friendly practices.

The Future of Farming: Emerging Technologies Shaping the Agricultural Landscape: This article1.

explores emerging technologies such as blockchain, gene editing, and nanotechnology and their

potential impact on the future of agriculture.

  advanced technology in agriculture: Digital technologies in agriculture and rural areas
Food and Agriculture Organization of the United Nations, 2019-06-01 This report aims to identify the
different scenarios where the process of digital transformation is taking place in agriculture. This
identifies those aspects of basic conditions, such as those of infrastructure and networks,
affordability, education and institutional support. In addition, enablers are identified, which are the
factors that allow adopting and integrating changes in the production and decision-making
processes. Finally identify through cases, existing literature and reports how substantive changes
are taking place in the adoption of digital technologies in agriculture.
  advanced technology in agriculture: Precision Agriculture Technology for Crop Farming
Qin Zhang, 2015-10-15 This book provides a review of precision agriculture technology



development, followed by a presentation of the state-of-the-art and future requirements of precision
agriculture technology. It presents different styles of precision agriculture technologies suitable for
large scale mechanized farming; highly automated community-based mechanized production; and
fully mechanized farming practices commonly seen in emerging economic regions. The book
emphasizes the introduction of core technical features of sensing, data processing and interpretation
technologies, crop modeling and production control theory, intelligent machinery and field robots for
precision agriculture production.
  advanced technology in agriculture: Technology in Agriculture Fiaz Ahmad, Muhammad
Sultan, 2021-10-13 Food security is one of the primary themes of the United Nations’ Sustainable
Development Goals. In this regard, agricultural engineering is considered the backbone of
agriculture, and agricultural mechanization is considered a helpful way to enhance crop yield and
farmers’ profitability. Technology in Agriculture presents research in the field of agricultural
engineering technologies and applications in agricultural equipment engineering, biosystem
engineering, energy systems engineering, and computers in agriculture. It provides an overview of
recent advancements in agricultural engineering and examines key aspects of emerging
technologies and their applications. In addition, the book explores modern methodologies such as
artificial intelligence and machine learning for agricultural mechanization.
  advanced technology in agriculture: Smart Technologies for Sustainable Smallholder
Agriculture David Chikoye, Therese Gondwe, Nhamo Nhamo, 2017-04-07 Smart Technologies for
Sustainable Smallholder Agriculture: Upscaling in Developing Countries defines integrated climate
smart agricultural technologies (ICSAT) as a suite of interconnected techniques and practices that
enhance quantity and quality of agricultural products with minimum impact on the environment.
These ICSAT are centered on three main pillars, increased production and income, adaptation and
resilience to climate change, and minimizing GHG emissions. This book brings together technologies
contributing to the three pillars, explains the context in which they can be scaled up, and identifies
research and development gaps as areas requiring further investigation. It stresses the urgency in
critically analyzing and recommending ICSAT and scaling out the efforts of both developing and
disseminating these in an integrated manner. The book discusses, synthesizes, and offers alternative
solutions to agriculture production systems and socio-economic development. It brings together
biophysical and socioeconomic disciplines in evaluating suitable ICSAT in an effort to help reduce
poverty and food insecurity. - Highlights the research gaps and opportunities on climate smart
agricultural technologies and institutional arrangements - Provides information on institutional
engagements that are inclusive of value chain actors that support partnerships and the development
of interactive platforms - Elaborates some of the effects of climate extremes on production and
socioeconomic development on small farms whose impact has potentially large impact
  advanced technology in agriculture: Artificial Intelligence and IoT-Based Technologies
for Sustainable Farming and Smart Agriculture Tomar, Pradeep, Kaur, Gurjit, 2021-01-08 As
technology continues to saturate modern society, agriculture has started to adopt digital computing
and data-driven innovations. This emergence of “smart” farming has led to various advancements in
the field, including autonomous equipment and the collection of climate, livestock, and plant data. As
connectivity and data management continue to revolutionize the farming industry, empirical
research is a necessity for understanding these technological developments. Artificial Intelligence
and IoT-Based Technologies for Sustainable Farming and Smart Agriculture provides emerging
research exploring the theoretical and practical aspects of critical technological solutions within the
farming industry. Featuring coverage on a broad range of topics such as crop monitoring, precision
livestock farming, and agronomic data processing, this book is ideally designed for farmers,
agriculturalists, product managers, farm holders, manufacturers, equipment suppliers, industrialists,
governmental professionals, researchers, academicians, and students seeking current research on
technological applications within agriculture and farming.
  advanced technology in agriculture: Science Breakthroughs to Advance Food and
Agricultural Research by 2030 National Academies of Sciences, Engineering, and Medicine,



Division of Behavioral and Social Sciences and Education, Board on Environmental Change and
Society, Health and Medicine Division, Food and Nutrition Board, Division on Earth and Life Studies,
Water Science and Technology Board, Board on Life Sciences, Board on Atmospheric Sciences and
Climate, Board on Agriculture and Natural Resources, Committee on Science Breakthroughs 2030: A
Strategy for Food and Agricultural Research, 2019-04-21 For nearly a century, scientific advances
have fueled progress in U.S. agriculture to enable American producers to deliver safe and abundant
food domestically and provide a trade surplus in bulk and high-value agricultural commodities and
foods. Today, the U.S. food and agricultural enterprise faces formidable challenges that will test its
long-term sustainability, competitiveness, and resilience. On its current path, future productivity in
the U.S. agricultural system is likely to come with trade-offs. The success of agriculture is tied to
natural systems, and these systems are showing signs of stress, even more so with the change in
climate. More than a third of the food produced is unconsumed, an unacceptable loss of food and
nutrients at a time of heightened global food demand. Increased food animal production to meet
greater demand will generate more greenhouse gas emissions and excess animal waste. The U.S.
food supply is generally secure, but is not immune to the costly and deadly shocks of continuing
outbreaks of food-borne illness or to the constant threat of pests and pathogens to crops, livestock,
and poultry. U.S. farmers and producers are at the front lines and will need more tools to manage
the pressures they face. Science Breakthroughs to Advance Food and Agricultural Research by 2030
identifies innovative, emerging scientific advances for making the U.S. food and agricultural system
more efficient, resilient, and sustainable. This report explores the availability of relatively new
scientific developments across all disciplines that could accelerate progress toward these goals. It
identifies the most promising scientific breakthroughs that could have the greatest positive impact
on food and agriculture, and that are possible to achieve in the next decade (by 2030).
  advanced technology in agriculture: Emerging Technologies in Agriculture, Livestock,
and Climate Abid Yahya, 2019-12-26 This book provides applications of wireless sensor networks
(WSN) in environmental monitoring, with an emphasis on livestock disease detection and
agricultural management in Africa to aid farmers. This proposed system entails current and
innovative monitoring technologies intended to improve agricultural conditions in Africa, with a
focus on Botswana, and addresses the Internet of Things (IoT) as a set of remote monitoring
protocols using WSNs to improve and ensure proper environmental maintenance. In this book, the
author introduces WSNs, and how the IoT can be applied to develop a system of smart agriculture in
Africa, taking into account livestock health, climate change impacts on crops and wildlife, and
technological innovations in response to climate change such as windmills and solar panels. The
book will be interesting to students and researchers in engineering and life sciences, as well as
practitioners working with sensing technologies for agricultural monitoring and improvement.
  advanced technology in agriculture: Satellite Farming Latief Ahmad, Syed Sheraz Mahdi,
2019-02-15 This book focuses on the recent advances in precision agriculture and satellite farming,
detailing applications for sensing, data handling, modeling, and control. In addition, the book
reviews its history - establishing the background on the various processes and applications –
describes the current status, and offers insight into the future technology of satellite farming in
India. Introducing processes and applications based on a global scale, the book reveals how
precision agriculture can be used in large-scale agriculture, community agriculture, and diversified
farming. It includes site-specific information from a variety of information sources for planning,
planting, growing, and harvesting agricultural crops. It also presents a new concept based on the
control system theory that can be used to formulate systematic methods for more effective precision
crop production. Precision agriculture when properly integrated into the crop production process,
can greatly improve overall production and sustainability.
  advanced technology in agriculture: Microwave and Radio-Frequency Technologies in
Agriculture Mohan V. Jacob, Graham Brodie, Peter Farrell, 2016-02-22 Humanity's ability to produce
enough food is mostly due to adoption of new methods and technologies by the agricultural
industries as they became available. New information, communication and high speed processing



and precision agriculture technologies have the potential to transform the agricultural industry.
These technologies incorporate radio-frequency and microwave radiation into their systems. This
book presents an overview of how these technologies are being used in agricultural systems. The
main purpose of the book is to provide a glimpse of what is possible and encourage practitioners in
the engineering and agricultural industries to explore how radio-frequency and microwave systems
might further enhance the agricultural industry. The authors have extensive experience in
agricultural and microwave engineering, instrumentation and communication systems.
  advanced technology in agriculture: Precision Agriculture: Technology and Economic
Perspectives Søren Marcus Pedersen, Kim Martin Lind, 2017-11-15 This book presents cases from
different countries with a main focus on the perspectives of using precision farming in Europe.
Divided into 12 chapters it addresses some of the most recent developments and aspects of precision
farming. The intention of this book is to provide an overview of some of the most promising
technologies with precision agriculture from an economic point of view. Each chapter has been put
together so that it can be read individually should the reader wish to focus on one particular topic.
Precision Farming as a farm technology benefits from large-scale advantages due to relatively high
investment costs and is primarily adopted on farms with medium to large field areas.
  advanced technology in agriculture: Agricultural Internet of Things and Decision
Support for Precision Smart Farming Annamaria Castrignano, Gabriele Buttafuoco, Raj Khosla,
Abdul Mouazen, Dimitrios Moshou, Olivier Naud, 2020-01-09 Agricultural Internet of Things and
Decision Support for Smart Farming reveals how a set of key enabling technologies (KET) related to
agronomic management, remote and proximal sensing, data mining, decision-making and
automation can be efficiently integrated in one system. Chapters cover how KETs enable real-time
monitoring of soil conditions, determine real-time, site-specific requirements of crop systems, help
develop a decision support system (DSS) aimed at maximizing the efficient use of resources, and
provide planning for agronomic inputs differentiated in time and space. This book is ideal for
researchers, academics, post-graduate students and practitioners who want to embrace new
agricultural technologies. - Presents the science behind smart technologies for agricultural
management - Reveals the power of data science and how to extract meaningful insights from big
data on what is most suitable based on individual time and space - Proves how advanced
technologies used in agriculture practices can become site-specific, locally adaptive, operationally
feasible and economically affordable
  advanced technology in agriculture: Precision Agriculture Technologies for Food
Security and Sustainability Abd El-Kader, Sherine M., Mohammad El-Basioni, Basma M.,
2020-10-16 Precision agriculture integrates new technologies with the agronomic experience to
intelligently manage the high spatial variability of all agricultural variables and the time scales at
which these variables change. The right application of this approach increases the size and quality of
the agricultural production; saves resources; improves environmental quality; helps to achieve
self-sufficiency, food security, and agricultural sustainability; increases exports; and more. Precision
Agriculture Technologies for Food Security and Sustainability is an essential reference source that
compiles a comprehensive, multidisciplinary review of current research in the field of precision
agriculture. It also discusses cutting-edge tools and models that can help facilitate and improve the
systems implementation. Featuring coverage of a wide range of topics including agronomy, public
policy, and internet of things, this book is ideally designed for agriculturalists, government officials,
economists, environmentalists, academicians, researchers, students, and engineers in the fields of
electronics, ICT, and agriculture.
  advanced technology in agriculture: Smart Agriculture Automation Using Advanced
Technologies Amitava Choudhury, Arindam Biswas, T. P. Singh, Santanu Kumar Ghosh, 2022-01-01
This book addresses the challenges for developing and emerging trends in Internet-of-Things (IoT)
for smart agriculture platforms. It also describes data analytics & machine learning, cloud
architecture, automation & robotics and aims to overcome existing barriers for smart agriculture
with commercial viability. It discusses IoT-based monitoring systems for analyzing the crop



environment, and methods for improving the efficiency of decision-making based on the analysis of
harvest statistics. The book explores a range of applications including intelligent field monitoring,
intelligent data processing and sensor technologies, predictive analysis systems, crop monitoring,
and weather data-enabled analysis in IoT agro-systems. This volume will be helpful for engineering
and technology experts and researchers, as well as for policy-makers.
  advanced technology in agriculture: Artificial Intelligence and Smart Agriculture Technology
Utku Kose, V. B. Surya Prasath, M. Rubaiyat Hossain Mondal, Prajoy Podder, Subrato Bharati,
2022-06-27 This book was created with the intention of informing an international audience about
the latest technological aspects for developing smart agricultural applications. As artificial
intelligence (AI) takes the main role in this, the majority of the chapters are associated with the role
of AI and data analytics components for better agricultural applications. The first two chapters
provide alternative, wide reviews of the use of AI, robotics, and the Internet of Things as effective
solutions to agricultural problems. The third chapter looks at the use of blockchain technology in
smart agricultural scenarios. In the fourth chapter, a future view is provided of an Internet of
Things-oriented sustainable agriculture. Next, the fifth chapter provides a governmental evaluation
of advanced farming technologies, and the sixth chapter discusses the role of big data in smart
agricultural applications. The role of the blockchain is evaluated in terms of an industrial view under
the seventh chapter, and the eighth chapter provides a discussion of data mining and data
extraction, which is essential for better further analysis by smart tools. The ninth chapter evaluates
the use of machine learning in food processing and preservation, which is a critical issue for dealing
with issues concerns regarding insufficient foud sources. The tenth chapter also discusses
sustainability, and the eleventh chapter focuses on the problem of plant disease prediction, which is
among the critical agricultural issues. Similarly, the twelfth chapter considers the use of deep
learning for classifying plant diseases. Finally, the book ends with a look at cyber threats to farming
automation in the thirteenth chapter and a case study of India for a better, smart, and sustainable
agriculture in the fourteenth chapter. This book presents the most critical research topics of today’s
smart agricultural applications and provides a valuable view for both technological knowledge and
ability that will be helpful to academicians, scientists, students who are the future of science, and
industrial practitioners who collaborate with academia.
  advanced technology in agriculture: Precision Agriculture in the 21st Century ,
1997-09-08 Sensors, satellite photography, and multispectral imaging are associated with futuristic
space and communications science. Increasingly, however, they are considered part of the future of
agriculture. The use of advanced technologies for crop production is known as precision agriculture,
and its rapid emergence means the potential for revolutionary change throughout the agricultural
sector. Precision Agriculture in the 21st Century provides an overview of the specific technologies
and practices under the umbrella of precision agriculture, exploring the full implications of their
adoption by farmers and agricultural managers. The volume discusses how precision agriculture
could dramatically affect decisionmaking in irrigation, crop selection, pest management,
environmental issues, and pricing and market conditions. It also examines the geographical
dimensions--farm, regional, national--of precision agriculture and looks at how quickly and how
widely the agricultural community can be expected to adopt the new information technologies.
Precision Agriculture in the 21st Century highlights both the uncertainties and the exciting
possibilities of this emerging approach to farming. This book will be important to anyone concerned
about the future of agriculture: policymakers, regulators, scientists, farmers, educators, students,
and suppliers to the agricultural industry.
  advanced technology in agriculture: The Future Rice Strategy for India Samarendu
Mohanty, P. G. Chengappa, Mruthunjaya Hedge, J.K. Ladha, Sampriti Baruah, Elumalai Kannan, A.
V. Manjunatha, 2017-06-07 The Future Rice Strategy for India presents forward-looking insights
toward achieving sustainable development of the rice sector, ensuring future food and nutritional
security. As a staple food for many in India, including the economically disadvantaged, there are
many concerns that affect the development of rice sector. Facing issues from environmental



demands to economic stagnation, access to food, food inflation, and the Food Security Act (demand –
supply – distribution of rice) achieving sustainability in production and exports is an important and
urgent challenge. Using case studies to illustrate existing and potential issues, challenges and
solutions, The Future Rice Strategy for India presents key strategic options while considering the
implicit consequences. In addition, the findings enrich the strategy and policy formulation
considerations for the role of rice in the country. This multidisciplinary approach features the
expertise of rice scientists covering different aspects of rice sector; from breeding to consumer
preferences and markets and trade. - Uses analysis based on agro ecological zones (AEZ) patterns
providing understanding of future growth patterns based on rice ecologies - Includes case studies
with proposed solutions taking into consideration pros and cons of each, allowing readers facing
similar concerns and issues to identify an appropriate solution more efficiently and effectively
  advanced technology in agriculture: Scaling Up Disruptive Agricultural Technologies in
Africa Jeehye Kim, Parmesh Shah, Joanne Catherine Gaskell, Ashesh Prasann, 2020-07-16 This
study—which includes a pilot intervention in Kenya—aims to further the state of knowledge about
the emerging trend of disruptive agricultural technologies (DATs) in Africa, with a focus on
supply-side dynamics. The first part of the study is a stocktaking analysis to assess the number,
scope, trend, and characteristics of scalable disruptive technology innovators in agriculture in
Africa. From a database of 434 existing DAT operations, the analysis identified 194 as scalable. The
second part of the study is a comparative case study of Africa’s two most successful DAT ecosystems
in Kenya and Nigeria, which together account for half of Sub-Saharan Africa’s active DATs. The
objective of these two case studies is to understand the successes, challenges, and opportunities
faced by each country in fostering a conducive innovation ecosystem for scaling up DATs. The case
study analysis focuses on six dimensions of the innovation ecosystem in Kenya and Nigeria: finance,
regulatory environment, culture, density, human capital, and infrastructure. The third part of the
study is based on the interactions and learnings from a pilot event to boost the innovation ecosystem
in Kenya. The Disruptive Agricultural Technology Innovation Knowledge and Challenge Conference
in Nairobi, Kenya, brought together more than 300 key stakeholders from large technology
companies, agribusiness companies, and public agencies; government representatives and experts
from research and academic institutions; and representatives from financial institutions,
foundations, donors, and venture capitalists. Scaling Up Disruptive Agricultural Technologies in
Africa concludes by establishing that DATs are demonstrating early indications of a positive impact
in addressing food system constraints. It offers potential entry points and policy recommendations to
facilitate the broader adoption of DATs and improve the overall food system.
  advanced technology in agriculture: Status of Digital Agriculture in 18 countries of
Europe and Central Asia International Telecommunication Union (ITU), Food and Agriculture
Organization of the United Nations (FAO), 2020-06-01 Digital agriculture has the potential to
contribute to a more economically, environmentally and socially sustainable agriculture and meet
the agricultural goals of a country or a region more effectively, and both ICTs and agriculture are
important enablers in achieving SDGs. Most stakeholders have long recognized the need for national
e-agricultural strategies. Nevertheless, most of the countries have not yet implemented a national
strategy for the agricultural sector's use of ICTs. ITU Offices for Europe and CIS regions in
collaboration with FAO Regional Office for Europe and Central Asia developed this report on state of
Digital Agriculture and Strategies developed in 18 countries. The emerging role of ICTs in Europe
and CIS region is clearly observed and experienced as an engine for agricultural development,
especially in view of the growing demand for reliable information and its quick access at all levels of
the industry. The state of the digital agriculture ecosystem differs from country to country and is
also fragmented by the regions, within the individual countries. There is an overwhelming wave of
innovation in this area where a digital agriculture strategy can be helpful in finding the right path.
  advanced technology in agriculture: The Economics and Organization of Brazilian
Agriculture Fabio Chaddad, 2015-09-11 The Economics and Organization of Brazilian Agriculture:
Recent Evolution and Productivity Gains presents insights on Brazilian agriculture and its impressive



gains in productivity and international competitiveness, also providing insightful examples for global
policymakers. In Brazil, as in many countries, many economists and policymakers believe that
agriculture is a traditional, low-tech sector that crowds out the development of other economic
sectors and the country. This book shows that this anti-agriculture bias is ill-informed, and with
population growth, rising incomes, urbanization and diet changes – especially in developing
countries like China and India – on the rise, the demand for food is expected to double in the next 40
years. Brazil has the natural resources, technology and management systems in place to benefit
from this expected growth in food consumption and trade. Through real-world examples, the book
shows how other low-latitude countries with tropical climate and soils like Brazil – especially in
sub-Saharan Africa – can benefit from the agricultural technology, production, and management
systems developed in Brazil. Case studies in each of three key categories, including technology,
resource management, and effective government programs provide valuable insights into effective
decision-making to maximize the effect of each. - Provides important and practical insights into
achievable agricultural options via case studies - Addresses the use of natural resources,
technological advances, and management systems to create viable, adaptive economic growth -
Applies lessons learned in Brazil to improving both economic and ecological resource-sustainable
agriculture for other regions and countries
  advanced technology in agriculture: Precision Agriculture Basics D. Kent Shannon, David E.
Clay, Newell R. Kitchen, 2020-01-22 With the growing popularity and availability of precision
equipment, farmers and producers have access to more data than ever before. With proper
implementation, precision agriculture management can improve profitability and sustainability of
production. Precision Agriculture Basics is geared at students, crop consultants, farmers, extension
workers, and practitioners that are interested in practical applications of site-specific agricultural
management. Using a multidisciplinary approach, readers are taught to make data-driven on-farm
decisions using the most current knowledge and tools in crop science, agricultural engineering, and
geostatistics. Precision Agriculture Basics also features a stunning video glossary including
interviews with agronomists on the job and in the field.
  advanced technology in agriculture: Data Science in Agriculture and Natural Resource
Management G. P. Obi Reddy, Mehul S. Raval, J. Adinarayana, Sanjay Chaudhary, 2021-10-11 This
book aims to address emerging challenges in the field of agriculture and natural resource
management using the principles and applications of data science (DS). The book is organized in
three sections, and it has fourteen chapters dealing with specialized areas. The chapters are written
by experts sharing their experiences very lucidly through case studies, suitable illustrations and
tables. The contents have been designed to fulfil the needs of geospatial, data science, agricultural,
natural resources and environmental sciences of traditional universities, agricultural universities,
technological universities, research institutes and academic colleges worldwide. It will help the
planners, policymakers and extension scientists in planning and sustainable management of
agriculture and natural resources. The authors believe that with its uniqueness the book is one of
the important efforts in the contemporary cyber-physical systems.
  advanced technology in agriculture: Automation in Agriculture Stephan Hussmann,
2018-03-14 According to Prof. D. Despommier, by the year 2050, nearly 80% of the earth's
population will reside in urban centers. Furthermore, the human population will increase by about 3
billion people during the interim. New land will be needed to grow enough food to feed them. At
present, throughout the world, over 80% of the land that is suitable for raising crops is in use. What
can be done to avoid this impending disaster? One possible solution is indoor farming. However, not
all crops can easily be moved in an indoor environment. Nevertheless, to secure the food supply, it is
necessary to increase the automation level in agriculture significantly. This book intends to provide
the reader with a comprehensive overview of the impact of the Fourth Industrial Revolution and
automation examples in agriculture.
  advanced technology in agriculture: Encyclopedia of Food Security and Sustainability ,
2018-11-08 The Encyclopedia of Food Security and Sustainability, Three Volume Set covers the



hottest topics in the science of food sustainability, providing a synopsis of the path society is on to
secure food for a growing population. It investigates the focal issue of sustainable food production in
relation to the effects of global change on food resources, biodiversity and global food security. This
collection of methodological approaches and knowledge derived from expert authors around the
world offers the research community, food industry, scientists and students with the knowledge to
relate to, and report on, the novel challenges of food production and sustainability. This
comprehensive encyclopedia will act as a platform to show how an interdisciplinary approach and
closer collaboration between the scientific and industrial communities is necessary to strengthen our
existing capacity to generate and share research data. Offers readers a ‘one-stop’ resource on the
topic of food security and sustainability Contains articles split into sections based on the various
dimensions of Food Security and Food Sustainability Written by academics and practitioners from
various fields and regions with a “farm to fork understanding Includes concise and accessible
chapters, providing an authoritative introduction for non-specialists and readers from undergraduate
level upwards, as well as up-to-date foundational content for those familiar with the field
  advanced technology in agriculture: Unmanned Aerial Vehicles for Internet of Things (IoT)
Vandana Mohindru, Yashwant Singh, Ravindara Bhatt, Anuj Kumar Gupta, 2021-08-03 UNMANNED
AERIAL VEHICLES FOR INTERNET OF THINGS This comprehensive book deeply discusses the
theoretical and technical issues of unmanned aerial vehicles for deployment by industries and civil
authorities in Internet of Things (IoT) systems. Unmanned aerial vehicles (UAVs) has become one of
the rapidly growing areas of technology, with widespread applications covering various domains.
UAVs play a very important role in delivering Internet of Things (IoT) services in small and
low-power devices such as sensors, cameras, GPS receivers, etc. These devices are
energy-constrained and are unable to communicate over long distances. The UAVs work dynamically
for IoT applications in which they collect data and transmit it to other devices that are out of
communication range. Furthermore, the benefits of the UAV include deployment at remote locations,
the ability to carry flexible payloads, reprogrammability during tasks, and the ability to sense for
anything from anywhere. Using IoT technologies, a UAV may be observed as a terminal device
connected with the ubiquitous network, where many other UAVs are communicating, navigating,
controlling, and surveilling in real time and beyond line-of-sight. The aim of the 15 chapters in this
book help to realize the full potential of UAVs for the IoT by addressing its numerous concepts,
issues and challenges, and develops conceptual and technological solutions for handling them.
Applications include such fields as disaster management, structural inspection, goods delivery,
transportation, localization, mapping, pollution and radiation monitoring, search and rescue,
farming, etc. In addition, the book covers: Efficient energy management systems in UAV-based IoT
networks IoE enabled UAVs Mind-controlled UAV using Brain-Computer Interface (BCI) The
importance of AI in realizing autonomous and intelligent flying IoT Blockchain-based solutions for
various security issues in UAV-enabled IoT The challenges and threats of UAVs such as hijacking,
privacy, cyber-security, and physical safety. Audience: Researchers in computer science, Internet of
Things (IoT), electronics engineering, as well as industries that use and deploy drones and other
unmanned aerial vehicles.
  advanced technology in agriculture: Smart Sensing Technology for Agriculture and
Environmental Monitoring Subhas Chandra Mukhopadhyay, 2012-02-06 The book focuses on the
different aspects of sensing technology, i.e. high reliability, adaptability, recalibration, information
processing, data fusion, validation and integration of novel and high performance sensors
specifically aims to monitor agricultural and environmental parameters. This book is dedicated to
Sensing systems for Agricultural and Environmental Monitoring offers to variety of users, namely,
Master and PhD degree students, researchers, practitioners, especially Agriculture and
Environmental engineers. The book will provide an opportunity of a dedicated and a deep approach
in order to improve their knowledge in this specific field.
  advanced technology in agriculture: Environmental Impacts of Modern Agriculture Ronald E.
Hester, Roy M. Harrison, 2012 This volume examines the factors currently affecting agriculture on a



global scale. Land use, soil quality, and the inherent production of greenhouse gasses by agriculture
each receive their own chapters.
  advanced technology in agriculture: Agriculture in the Middle Ages Del Sweeney, 2016-11-11
Explores the cultural framework within which changes in agricultural technology and economic
organization occur and the ways in which changes in the social fabric influence attitudes toward
rural work and the peasantry.
  advanced technology in agriculture: Contested Agronomy James Sumberg, John Thompson,
2012-03-15 The dramatic increases in food prices experienced over the last four years, and their
effects of hunger and food insecurity, as well as human-induced climate change and its implications
for agriculture, food production and food security, are key topics within the field of agronomy and
agricultural research. Contested Agronomy addresses these issues by exploring key developments
since the mid-1970s, focusing in particular on the emergence of the neoliberal project and the rise of
the participation and environmental agendas, taking into consideration how these have had
profound impacts on the practice of agronomic research in the developing world especially over the
last four decades. This book explores, through a series of case studies, the basis for a much needed
‘political agronomy’ analysis that highlights the impacts of problem framing and narratives,
historical disjunctures, epistemic communities and the increasing pressure to demonstrate ‘success’
on both agricultural research and the farmers, processors and consumers it is meant to serve. Whilst
being a fascinating and thought-provoking read for professionals in the Agriculture and
Environmental sciences, it will also appeal to students and researchers in agricultural policy,
development studies, geography, public administration, rural sociology, and science and technology
studies.
  advanced technology in agriculture: The Domestication and Exploitation of Plants and
Animals G. W. Dimbleby, 2017-07-12 The domestication of plants and animals was one of the
greatest steps forward taken by mankind. Although it was first achieved long ago, we still need to
know what led to it and how, and even when, it took place. Only when we have this understanding
will we be able to appreciate fully the important social and economic consequences of this step.
Even more important, an understanding of this achievement is basic to any insight into modern
man's relationship to his habitat. In the last decade or two a change in methods of investigating
these events has taken place, due to the mutual realization by archaeologists and natural scientists
that each held part of the key and neither alone had the whole. Inevitably, perhaps, the floodgate
that was opened has resulted in a spate of new knowledge, which is scattered in the form of
specialist reports in diverse journals. This volume results from presentations at the Institute of
Archaeology, London University, discussing the domestication and exploitation of plants and
animals. Workers in the archaeological, anthropological, and biological fields attempted to bridge
the gap between their respective disciplines through personal contact and discussion. Modern
techniques and the result of their application to the classical problems of domestication, selection,
and spread of cereals and of cattle were discussed, but so were comparable problems in plants and
animals not previously considered in this context. Although there were differing opinions on
taxonomic classification, the editors have standardized and simplified the usage throughout this
book. In particular, they have omitted references to authorities and adopted the binomial
classification for both botanical and zoological names. They followed this procedure in all cases
except where sub-specific differences are discussed and also standardized orthography of sites.
  advanced technology in agriculture: Smart Sensors for Industrial Internet of Things
Deepak Gupta, Victor Hugo C. de Albuquerque, Ashish Khanna, Purnima Lala Mehta, 2021-02-01
This book brings together the latest research in smart sensors technology and exposes the reader to
myriad industrial applications that this technology has enabled. The book emphasizes several topics
in the area of smart sensors in industrial real-world applications. The contributions in this book give
a broader view on the usage of smart sensor devices covering a wide range of interdisciplinary areas
like Intelligent Transport Systems, Healthcare, Agriculture, Drone communications and Security. By
presenting an insight into Smart Sensors for Industrial IoT, this book directs the readers to explore



the utility and advancement in smart sensors and their applications into numerous research fields.
Lastly, the book aims to reach through a mass number of industry experts, researchers, scientists,
engineers, and practitioners and help them guide and evolve to advance research practices.
  advanced technology in agriculture: The Future of Agricultural Technologies Stewart
Lockie, Kate Fairley-Grenot, Rachel Ankeny, Linda Botterill, Alex McBratney, Elspeth Probyn, Tania
Sorrell, Salah Sukkarieh, Ian Woodhead, 2020-07-31
  advanced technology in agriculture: Cloud Computing Technologies for Smart
Agriculture and Healthcare Urmila Shrawankar, Latesh Malik, Sandhya Arora, 2021-12-28 The
Cloud is an advanced and fast-growing technology in the current era. The computing paradigm has
changed drastically. It provided a new insight into the computing world with new characteristics
including on-demand, virtualization, scalability and many more. Utility computing, virtualization and
service-oriented architecture (SoA) are the key characteristics of Cloud computing. The Cloud
provides distinct IT services over the web on a pay-as-you-go and on-demand basis. Cloud
Computing Technologies for Smart Agriculture and Healthcare covers Cloud management and its
framework. It also focuses how the Cloud computing framework can be integrated with applications
based on agriculture and healthcare. Features: Contains a systematic overview of the
state-of-the-art, basic theories, challenges, implementation, and case studies on Cloud technology
Discusses of recent research results and future advancement in virtualization technology Focuses on
core theories, architectures, and technologies necessary to develop and understand the computing
models and its applications Includes a wide range of examples that uses Cloud technology for
increasing farm profitability and sustainable production Presents the farming industry with Cloud
technology that allows it toaggregate, analyze, and share data across farms and the world Includes
Cloud-based electronic health records with privacy and security features Offers suitable IT solutions
to the global issues in the domain of agriculture and health care for society This reference book is
aimed at undergraduate and post-graduate programs. It will also help research scholars in their
research work. This book also benefits like scientists, business innovators, entrepreneurs,
professionals, and practitioners.
  advanced technology in agriculture: Transforming Agriculture in Southern Africa
Richard A. Sikora, Eugene R. Terry, Paul L.G. Vlek, Joyce Chitja, 2019-11-27 This book provides a
synthesis of the key issues and challenges facing agriculture and food production in Southern Africa.
Southern Africa is facing numerous challenges from diverse issues such as agricultural
transformations, growing populations, urbanization and climate change. These challenges place
great pressure on food security, agriculture, water availability and other natural resources, as well
as impacting biodiversity. Drawing on case studies from Lesotho, Malawi, Mozambique, Namibia,
South Africa, Swaziland, Tanzania, Zambia and Zimbabwe, the chapters in this book consider these
challenges from an interdisciplinary perspective, covering key areas in constraints to production, the
most important building blocks of good farming practices, and established and emerging
technologies. This book will be a valuable support for informing new policies and processes aimed at
improving food production and security and developing sustainable agriculture in Southern Africa.
This informative volume will be key reading for those interested in agricultural science, African
studies, rural studies, development studies and sustainability. It will also be a valuable resource for
policymakers, governmental and nongovernmental organizations, and agricultural practitioners. This
title has been made available as Open Access under a Creative Commons Attribution-Non
Commercial-No Derivatives (CCBY-NC-ND) license and can be accessed here:
https://www.taylorfrancis.com/books/e/9780429401701
  advanced technology in agriculture: Toward Sustainable Agricultural Systems in the
21st Century National Research Council, Division on Earth and Life Studies, Board on Agriculture
and Natural Resources, Committee on Twenty-First Century Systems Agriculture, 2010-07-25 In the
last 20 years, there has been a remarkable emergence of innovations and technological advances
that are generating promising changes and opportunities for sustainable agriculture, yet at the same
time the agricultural sector worldwide faces numerous daunting challenges. Not only is the



agricultural sector expected to produce adequate food, fiber, and feed, and contribute to biofuels to
meet the needs of a rising global population, it is expected to do so under increasingly scarce natural
resources and climate change. Growing awareness of the unintended impacts associated with some
agricultural production practices has led to heightened societal expectations for improved
environmental, community, labor, and animal welfare standards in agriculture. Toward Sustainable
Agricultural Systems in the 21st Century assesses the scientific evidence for the strengths and
weaknesses of different production, marketing, and policy approaches for improving and reducing
the costs and unintended consequences of agricultural production. It discusses the principles
underlying farming systems and practices that could improve the sustainability. It also explores how
those lessons learned could be applied to agriculture in different regional and international settings,
with an emphasis on sub-Saharan Africa. By focusing on a systems approach to improving the
sustainability of U.S. agriculture, this book can have a profound impact on the development and
implementation of sustainable farming systems. Toward Sustainable Agricultural Systems in the 21st
Century serves as a valuable resource for policy makers, farmers, experts in food production and
agribusiness, and federal regulatory agencies.
  advanced technology in agriculture: Bioresources Technology in Sustainable
Agriculture Mohamad Faiz Foong Abdullah, Mohd Tajudin Bin Ali, Farida Zuraina M. Yusof,
2018-01-31 This book focuses on cutting-edge advances and applications in tropical agriculture and
bioresources. It outlines some of the newest advances, basic tools, and the applications of novel
approaches to improve agricultural practices and utilization of bioresources for the enhancement of
human life. Highlights include a thorough discussion on various aspects of agricultural
modernization through technological advances in information technology, efficient utilization of
under-exploited natural bioresources, new chemical approaches for the generation of novel
biochemicals, and the applications of forensic and genetics approaches for bioresource conservation.
  advanced technology in agriculture: Abiotic Stress in Plants Arun Shanker, B.
Venkateswarlu, 2011-09-22 World population is growing at an alarming rate and is anticipated to
reach about six billion by the end of year 2050. On the other hand, agricultural productivity is not
increasing at a required rate to keep up with the food demand. The reasons for this are water
shortages, depleting soil fertility and mainly various abiotic stresses. The fast pace at which
developments and novel findings that are recently taking place in the cutting edge areas of
molecular biology and basic genetics, have reinforced and augmented the efficiency of science
outputs in dealing with plant abiotic stresses. In depth understanding of the stresses and their
effects on plants is of paramount importance to evolve effective strategies to counter them. This
book is broadly dived into sections on the stresses, their mechanisms and tolerance, genetics and
adaptation, and focuses on the mechanic aspects in addition to touching some adaptation features.
The chief objective of the book hence is to deliver state of the art information for comprehending the
nature of abiotic stress in plants. We attempted here to present a judicious mixture of outlooks in
order to interest workers in all areas of plant sciences.
  advanced technology in agriculture: Agriculture in Semi-Arid Environments A.E. Hall, G.H.
Cannell, H.W. Lawton, 2012-12-06 The semi-arid zones of the world are fragile ecosystems which are
being sub stantially modified by the activities of mankind. Increasing human populations have
resulted in greater demands on semi-arid zones for providing human susten ance and the possibility
that this may enhance desertification is a grave concern. These zones are harsh habitats for humans.
The famines that resulted from drought during the late 1960's and the 1970's in the African Sahel
illustrated the unreliability of present agricultural systems in this zone. Large fluctuations in ag
ricultural production have occurred in semi-arid zones of Australia, North Ameri ca, and the Soviet
Union due to periodic droughts, even though considerable ag ricultural technology has been devoted
to agricultural development in these zones. The challenge to mankind is to manage these different
semi-arid zones so that pro ductivity is increased and stabilized, and environmental deterioration is
decreased. Irrigation can be used to increase and stabilize agricultural production in semi-arid zones
as discussed in Volume 5 of this series, Arid Zone Irrigation. The present volume, Agriculture in



Semi-Arid Environments, focuses on dryland farming in semi-arid zones, and is relevant to the large
areas of the world where rainfall is limiting and where water is not available for irrigation. This
volume is designed to assist agricultural development in these areas and consists of reviews and
analyses of available information by scientists working in Africa, Australia, and at the U ni versity of
California.
  advanced technology in agriculture: Modern Technologies for Sustainable Agriculture Sunil
Kumar & Birendra Prasad, 2013-07-07
  advanced technology in agriculture: Agricultural Internet of Things Yong He, Pengcheng Nie,
Qin Zhang, Fei Liu, 2021-08-02 Internet of things (IoT) is a new type of network that combines
communication technology, expanded applications, and physical devices. Among them, agriculture is
one of the most important areas in the application of the IoT technology, which has its unique
requirements and integration features. Compared to the information technology in traditional
agriculture, the agricultural IoT mainly refers to industrialized production and sustainable
development under relatively controllable conditions. Agricultural IoT applies sensors, RFID, visual
capture terminals and other types of sensing devices to detect and collect site information, and with
broad applications in field planting, facility horticulture, livestock and poultry breeding, aquaculture
and agricultural product logistics. It utilizes multiple information transmission channels such as
wireless sensor networks, telecommunications networks and the internet to achieve reliable
transmission of agricultural information at multiple scales and intelligently processes the acquired,
massive information. The goals are to achieve (i) optimal control of agricultural production process,
(ii) intelligent electronic trading of agricultural products circulation, and (iii) management of
systematic logistics, quality and safety traceability. This book focuses on three levels of agricultural
IoT network: information perception technology, information transmission technology and
application technology.
  advanced technology in agriculture: Farm Profits and Adoption of Precision Agriculture U.s.
Department of Agriculture, 2017-02-15 Precision agriculture (PA) and its suite of information
technologies-such as soil and yield mapping using a global positioning system (GPS), GPS tractor
guidance systems, and variable-rate input application-allow farm operators to fine-tune their
production practices. Access to detailed, within-field information can decrease input costs and
increase yields. USDA's Agricultural Resource Management Survey shows that these PA
technologies were used on roughly 30 to 50 percent of U.S. corn and soybean acres in 2010-12.
Previous studies suggest that use of PA is associated with higher profits under certain conditions,
but aggregate estimates of these gains have not been available. In this report, a treatment-effects
model is developed to estimate factors associated with PA technology adoption rates and the impacts
of adoption on profits. Labor and machinery used in production and certain farm characteristics, like
farm size, are associated with adoption as well as with two profit measures, net returns and
operating profits. The impact of these PA technologies on profits for U.S. corn producers is positive,
but small. Keywords: Crop production information technologies, precision agriculture, variablerate
technology, soil tests, global positioning system maps, guidance systems.
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