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ABSTRACT

The accelerated growth of mobile technology and digital applications has initiated a revolutionary
shift in agricultural extension services, especially in developing countries where agriculture is the
pillar of rural economies. The conventional extension services, characterized by field visits and on-
site consultations, were mostly hampered by time, distance, and resource limitations. This review
examines the impact of mobile apps on Agriculture Extension Services. Mobile applications have
become a game-changer by giving farmers real-time access to critical agricultural information
directly on their smartphones. Mobile apps provide weather forecasts, pest and disease
identification, market price information, expert advisory, and even financial services, all of which
lead to enhanced farm productivity and better decision-making. By means of mobile-based advisory
platforms such as Kisan Call Center in India and M-Kilimo in Kenya, farmers can access the advice
of experts without having to wait for physical visits by extension officers. The inclusion of mobile
banking services within agriculture apps has strengthened the financial inclusion of farmers further,
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enabling them to obtain credit, receive secure payments, and invest in quality inputs. Through the
closure of the information gap, mobile apps enable smallholder farmers to make effective plans,
avoid wastage of inputs, increase yields, and get better access to markets, thereby increasing their
incomes and livelihoods. Poor internet coverage, low digital literacy, the exorbitant price of
smartphones, and limited localized content are some of the significant hindrances that bar many
farmers from enjoying the full benefits of these technologies. The overcoming of these obstacles
demands combined inputs from governments, private tech companies, and agriculture
organizations to facilitate rural connectivity, offer subsidized devices, and conduct inclusive training
packages to raise the digital capacities of farmers. All in all, the expanding interface of mobile
applications with extension services in agriculture promises enormous opportunities for transforming
farm management, improving the sustainability of agriculture, and enriching smallholder farmers'
livelihoods through access to more affordable, effective, and farmer-centered extension services.
Overall, mobile apps have great potential to make agriculture more modern, efficient, and
sustainable. By giving farmers quick access to the right information, these apps help them make
better decisions, improve their crops, and earn more money. With the right support, mobile apps
can play a big role in improving the lives of farmers and making agriculture better for the future.

Keywords: Mobile applications; agricultural extension services; smart farming; digital advisory

platforms; real-time agricultural information.

1. INTRODUCTION

The development of mobile technology and
digital tools has brought big changes to farming,
especially in countries where agriculture is the
main source of income. The integration of digital
technologies in agriculture not only enhances
efficiency within agricultural value chains but
also supports the three pillars of Industry 5.0:
human-centricity, resilience, and sustainability
(Abioye et al., 2024). Over the past few years,
mobile apps, smartphones and smart devices
like sensors have helped farmers get better
access to important information (Jayaraman et
al., 2016). This is particularly helpful because
most farmers are often poor in terms of
resources, and there are not enough extension
workers to reach out to them (Ibe et al., 2023).
These digital tools help farmers improve their
work, get better yields and make better decisions
about their farms. Mobile phones, especially,
have facilitated farmers address common issues
such as accessing market prices, expert advice,
weather reports and money management. For
instance, in Niger, farmers employed mobile
phones to access crop prices and farming advice,
which enabled them to produce various crops
and earn more income (Aker & Ksoll, 2015).
Elsewhere, internet-connected devices assist
farmers in tracking their crops and soil health so
that they can utlize water and fertilizers
optimally (Jayaraman et al., 2016). For example,
an internet-connected soil water content (SWC)
sensor network measures the plant water deficit
and uploads data to a cloud-based data analysis
platform. The analysis will find the trend of sail

water deficitto determine the best time and
quantity to apply irrigation water (Chamara et al.,
2022). Special mobile services to help farmers
have begun in several countries. India has the
Kisan Call Centers, through which farmers can
call and seek advice (Bhattacharjee & Raj, 2014).
Kenya has the M-Kilimo app, through which
farmers are given real-time information. These
applications provide farmers instant access to
specialists, weather and market prices, which
allows them to lower risk and make better
farming decisions (Ananda et al.,2024). However,
there are still some challenges. Not all farmers
know how to use smartphones or mobile apps,
and, in some areas, internet connections are
poor. Some farmers may not trust digital tools or
may not afford them. Because of this, mobile
technology works better in some places than in
others (Aker, 2011). The common problems in
the adoption of digital tools in rural areas are ICT
illiteracy, availability of relevant and localized
content in their own languages, easy and
affordable access and other issues as
awareness and willingness for the adoption of
new agricultural technologies among the rural
peoples (Jena et al., 2023).

New technology, including Artificial Intelligence
(Al) and intelligent farm appliances, is also being
popularized. These devices make it possible for
farmers to predict weather, determine crop
diseases early and operate farms more
effectively. These devices have the ability to help
farmers save money, reduce losses of their
crops and improve their yield (Jayaraman et al.,
2016). The future of mobile technology in
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farming will depend on teamwork. Governments,
companies and farming experts need to work
together to create apps that meet the needs of
farmers. Training programs should also teach
farmers how to use these tools. This will help
farmers get the most from mobile technology
and improve their farming practices (Ananda et
al., 2024). To address these problems, new
technologies are slowly being integrated into
agriculture, giving rise to a phenomenon called
smart farming. This enables farmers to make
more informed decisions regarding when to
irrigate crops, use fertilizers, or defend against
pests. A prime example is the SmartFarmNet
platform created in Australia, which enables
farmers to link various sensors and devices to
track their crops and soil, providing them with
precise recommendations to enhance
productivity (Jayaraman et al., 2016). Likewise,
in Asia, mobile-based offerings such as India's
IFFCO Kisan Sanchar Limited (IKSL) and Dialog
Tradenet of Sri Lanka furnish farmers with
instant information on agriculture techniques and
market prices (FAO, 2012). It is not always
simple, though, to adopt these solutions.
Farmers in rural areas are primarily beset by the
high cost of devices, poor internet connectivity
and insufficient technical know-how. Therefore,
governments, researchers and private sector
institutions need to work together to make the
technologies available and easy to use (FAO,
2012; Jayaraman et al., 2016).

2. IMPACT OF MOBILE APPS ON

AGRICULTURE EXTENSION
SERVICES
1. Role of Mobile Applications in

Agricultural Extension:

Mobile applications have made it easier for
farmers to get real-time information. M-Kilimo in
Kenya and Kisan Call Center in India are
applications that help farmers with weather, farm
advice and information on managing pests

(Ananda et al., 2024; Bhattacharjee & Raj, 2014).

Farmers can fix problems more effectively and
boost harvests with these gadgets. Farmers
currently rely on mobile devices to gain advisory
services without expecting the farm to be visited
by agricultural officers. This has improved
efficiency and made it possible for farmers to
respond with speedy and informed decision-
making (Singh et al., 2023; Kaundal et al., 2024).
One of the biggest advantages of mobile
applications in agriculture is that they help
farmers make better decisions in a timely

manner. For example, if a farmer notices signs
of a pest infestation in their crops, they can use
a mobile app to identify the problem and get
recommendations on how to treat it (Ananda et
al., 2024). This allows them to take action
immediately rather than wait for an extension
officer to visit their farm. As a result, mobile
applications not only help prevent crop damage
but also encourage the use of environmentally
friendly farming practices by reducing
unnecessary pesticide use (Raj & Bhattacharjee,
2014). Yet another significant benefit of mobile
farming apps is that they are very affordable.
Conventional extension services entail travel,
hard copies and field visits, all of which are
expensive and time-consuming. By contrast,
mobile apps offer an inexpensive solution that
reaches many farmers at the same time (Kumar
& Singh, 2023). This has prompted governments
and agricultural agencies to invest in mobile-
based extension programs so that more farmers,
particularly in rural areas, can access vital
farming tips (Ananda et al., 2024).

2. Market Access and Price Information:

Linking farmers to markets, mobile phones
enable farmers to understand the market prices
of their produce and link with consumers. This
eliminates the risk of being cheated by
middlemen. Applications such as Reuters Market
Light in India provide farmers with real-time price
information, which enables them to sell their
produce for better prices (Aker, 2011; Mittal et al.,
2010). In Africa, mobile phones have also
empowered farmers to tap into better markets
and save transport expenses by finding buyers
within proximate locations. Farmers can obtain
fair prices and reduce post-harvest losses by
selling their produce promptly (Aker & Mbiti,
2010). Mobile phones have also made a
significant impact in Africa. Platforms such as
Esoko in Ghana and M-Farm in Kenya give
farmers up-to-date market prices and link them
to buyers in the surrounding areas. This not only
enables farmers to earn higher prices but also
saves them on transportation costs as they are
able to find buyers locally. By selling their
produce in a timely manner, farmers can also
lower post-harvest losses, which is one of the
main issues in most developing nations (Aker &
Mbiti, 2010). For example, in sub-Saharan Africa,
perishable crops post-harvest are lost to the tune
of 30% due to lack of proper storage and
procrastination in selling. Mobile platforms help
farmers eliminate this problem by linking them to
buyers sooner and even granting them access to
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Table 1. List of smartphone applications reviewed in this study

S. No. Name of Developed by Available Application Downloading Link Target References
Application (Organization) Languages (All Applications Accessed on Stakeholder
15 March 2025)

1. Haritha Drishti Indian Institute of English https://play.google.com/store/appl Government  Ananda et
Information Technology and ications/detailsid=in.ac.iiitm officials al., 2024
Management (IITM), k.hk&hl=en
Kazhakkoottam, Kerala

2. SPARK OnMobile National Informatics Centre  English https://play.google.com/store/appl Government Raj &
(NIC) ications/details?id=in.gov.kerala.s  officials Bhattacharj
e-Gov Mobile Applications, park.onmobile&hl= en ee, 2014
New Delhi.

3. PANNAI App MS Swaminathan Research  Tamil and English https://play.google.com/store/appl Farmers and  Singh et
(Pest-disease Foundation ications/details?id=org.mssrf.farm Researchers al.,2023
advance notification  (MSSRF), Chennai, Tamil erapp&hl
and need-based Nadu
agriculture
Information)

4. FARMS (Farm National Informatics Centre  Hindi, English, https://play.google.com/store/appl Farmers Ananda et
Machinery (NIC) Bengali, Gujarati, ications/ al., 2024
Solutions) e-Gov Mobile Applications, Kannada, Details?id=app.chcagrimachinery

New Delhi Malayalam, .comchcagrimachinery&hl=en_IN
Marathi, Nepali, &gl=Us
Punjabi, Tamil,
Telugu
& Urdu
5. Meghdoot India Meteorological English, Marathi, https://play.google.com/store/app  Farmers Kumar &
Department Bengali, Gujarati, s/details?id=com.aas.meghdoot Singh, 2023

(IMD)—Agricultural
Meteorology
Division (AAS),

Ministry of Earth Sciences,

Government
of India

Odia,

Hindi, Malayalam,
Assamese,
Telugu,

Tamil, Mizoram,
Bangla, Punjabi
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S. No. Name of Developed by Available Application Downloading Link Target References
Application (Organization) Languages (All Applications Accessed on Stakeholder
15 March 2025)
6. PM Kisan Gol National Informatics Centre  English, Hindi, Farmers and
(NIC) Guijarati, https://play.google.com/store/appl Government Raj &
e-Gov Mobile Applications, Malayalam, ications/ officials Bhattacharj
New Delhi. Marathi, Tamil, details?id=com.nic.project.pmkis ee, 2014
Khasi, Garo. an&hl=en
7. Farmers and National Informatics Centre  Malayalam and https://play.google.com/store/appl Farmers and Ananda et
Government officials  (NIC) English. ications/ Government  al., 2024
e-Gov Mobile Applications, details?id=in.nic.aims&hl=en official

New Delhi.
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Fig. 1. Salient features of agriculture of farm extension manager

cold storage (World Bank, 2019). These
technologies are particularly beneficial for
women farmers, who tend to encounter more
difficulties in reaching markets. Mobile platforms
provide them with the same information and
access as men, enabling them to earn more and
sustain  their  families (GSMA,  2020).
Nevertheless, there are still some hurdles to be
crossed. Not all farmers have smartphones or
stable internet connections, and some might not
possess the ability to utilize these technologies.
Fixing these problems is important to provide all
farmers with an opportunity to make use of these
developments (FAO, 2021).

3. Financial Inclusion and Mobile Banking:

Mobile Banking for farmers’ mobile banking apps
such as M-Pesa in Kenya enable farmers to
save, borrow and pay securely. The financial
assistance enables farmers to purchase seeds
and fertilizers on time (Kamal & Bablu, 2024). In
India, mobile banking has also facilitated small
farmers in increasing agricultural investment.
Farmers are able to invest in quality seeds and
equipment with the service of microloans,
resulting in improved yields and income security
(Mittal et al., 2010). Besides, electronic payment
systems have minimized the use of cash
payments, which is safer and quicker. In India,

mobile banking has also transformed the
existence of small farmers. Farmers can get
microloans and invest in better seeds, new
equipment and improved irrigation systems
through mobile means. These investments lead
to higher crop yields and constant revenues,
allowing farmers to break out of poverty traps.
Electronic payment systems have enhanced
security and efficiency in transactions. Farmers
no longer need to handle so much cash,
reducing the chances of theft and receiving
money for products and services is easier and
faster (Mittal et al., 2010). Mobile banking has
enabled greater access for women farmers and
women in rural areas who encounter a deeper
scope of barriers to financial services. These
platforms have helped women save and borrow
money in a secure environment, which allows
them to invest more in their farms and help
better their families’ livelihoods (GSMA, 2020).
However, problems such as lack of internet
coverage, poor digital skills, and the cost of
smartphones still need to be considered to
guarantee that every farmer can benefit from
these innovations (FAO, 2021).

4. Weather Forecast and Disaster Alerts:

Alerts and updates about the weather with
weather applications like Agrimet in India,
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farmers are now aware of rainfall and
thunderstorms earlier, which helps them take
necessary measures to save their crops
(Jayaraman et al., 2016). Timely notifications on
mobile phones have helped farmers save their
crops during floods and droughts. Farmers can
also get recommendations on when to plant and
harvest crops depending on the weather
(Ananda et al., 2024; Mittal et al., 2010). Overall,
farmers are better prepared, and with the right
information, there are fewer chances of crops
failing. Farmers are able to plan their activities
ahead of time while minimizing the losses that
may arise due to harsh weather because
weather forecasts are accurate. Farmers living in
remote areas are able to receive precise
updates on the weather thanks to mobile phones
(Mittal et al., 2010). For instance, in India,
Reuters Market Light (RML) provides farmers
with weather updates, guidelines on crops, and
market prices through SMS on a daily basis.
This enables farmers to make well-informed
decisions about the best time to plant, water,
and even harvest their crops, ensuring maximum
success. These farmers are more prepared than
the non-tech-enabled farmers for extreme
weather like droughts or heavy rains that can
potentially ruin their crops (Aker, 2011). Weather
forecasts also help farmers reduce losses after
harvesting. For instance, if farmers know rain is
coming during the drying period, they can cover
their crops or move them to a safe place. This is
especially important in places like sub-Saharan
Africa, where up to 30% of crops can be lost
after harvest due to bad weather. By providing

accurate and timely weather information, mobile
platforms help farmers protect their crops and
improve their overall productivity (FAO, 2021).

5. Smart Farming and Use of Sensors

Precision Farming with Technology New
technologies such as drones and sensors are
assisting farmers in monitoring their fields
through mobile apps. Microsoft FarmBeats and
other such tools provide data on plants and saill,
assisting farmers in conserving fertilizers and
water. These techniques enhance crop yield and
minimize wastage. Smart farming systems can
also identify variations in soil health, assisting
farmers in  modifying their input usage
accordingly. This leads to cost reduction and
better crop quality, which makes farming more
profitable and sustainable (Jayaraman et al.,
2016; FAO, 2018). One of the greatest benefits
of smart farming is that it can monitor soil health
in real time. Field sensors can measure changes
in soil nutrient levels, pH and moisture. This will
enable farmers to change their practices quickly
so that their crops receive exactly what they
need in order to thrive. For example, when a
sensor recognizes that a specific region of the
field lacks nitrogen, the farmer will only add
fertilizer to this area rather than the whole field.
This specificity contributes to higher yields of
crops and lower waste costs (World Bank, 2020).
Nonetheless, there are a few challenges to the
integration of smart farm technologies. It is
beyond the reach of many small farmers to pay
the exorbitant prices for drones, sensors, or
sophisticated software. Moreover, improved

Weather Forcast and

Disaster alerts

Fig. 2. Role of Weather Forecasts and Disaster Alerts in Agriculture
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Table 2. Role of Weather Forecasts and Disaster Alerts in Agriculture

S. No. Aspect Benefits References
1. Early Warning Systems Alerts for rainfall, thunderstorms, floods, and droughts help farmers prepare in Jayaraman et al.,2016
advance
2. Crop Planning Weather-based recommendations on planting and harvesting periods Ananda et al., 2024;
Mittal et al., 2010
3. Real-time Notifications Timely alerts via SMS or mobile apps ensure farmers are always updated Jayaraman et al.,2016
4, Remote Area Access Farmers in remote areas receive accurate weather updates Ananda et al., 2024;
Mittal et al., 2010
5. Integration with Market Combined weather, crop, and market data helps in better decision-making Aker, 2011
Information
6. Post-Harvest Loss Reduction  Alerts during drying and storage phases reduce weather-related post-harvest losses  Jayaraman et al.,2016
7. Disaster Preparedness Tech-enabled farmers better prepared for extreme weather events Jayaraman et al.,2016
8. Pest and Disease Weather data helps forecast pest and disease outbreaks, allowing timely preventive Ananda et al., 2024;
Management measures Mittal et al., 2010
9. Efficient Irrigation Scheduling  Accurate rainfall predictions help farmers optimize irrigation, saving water and FAO, 2021
reducing costs
10. Crop Insurance Decisions Reliable weather forecasts support claims assessment and risk evaluation for crop Ananda et al., 2024;
insurance Mittal et al., 2010
11. Yield Prediction Advanced weather data combined with crop models helps estimate potential yields Aker, 2011
12. Climate Adaptation Planning Long-term weather trends help farmers adopt resilient crops and farming techniqgues  FAO, 2021
13. Livestock Management Weather alerts help livestock farmers protect animals from extreme heat, cold, or Jayaraman et al.,2016
floods
14. Market Access and Price Weather-linked production forecasts support better price and supply chain planning Ananda et al., 2024;
Planning Mittal et al., 2010
15. Government Disaster Aggregated weather data helps authorities coordinate disaster relief efforts efficiently FAO, 2021
Response
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Table 3. Role of Smart Farming and Use of Sensors in Modern Agriculture

S.No. Aspect Description References
1. Precision Farming Use of sensors, drones, and smart devices to monitor crops and soil conditions in real Jayaraman et al., 2016;
time, ensuring accurate management of inputs. FAO, 2018
2. Soil Health Sensors measure soil moisture, nutrient levels, and pH to help farmers adjust fertilizers World Bank, 2020
Monitoring and irrigation as needed.
3. Data-Driven Decision ~ Smart farming tools provide real-time data on crop health, enabling farmers to make IFAD, 2022
Making timely, informed decisions to improve yield and quality.
4. Resource Efficiency Targeted application of water, fertilizers, and pesticides reduces waste, lowers costs, and Jayaraman et al., 2016;
enhances sustainability. FAO, 2018
5. Crop Yield Real-time data helps farmers detect problems early, apply corrective measures, and IFAD, 2022
Optimization maximize crop productivity.
6. Site-Specific Farmers can apply fertilizers, water, or pest control only where needed instead of treating Jayaraman et al., 2016;
Management entire fields uniformly. FAO, 2018
7. Cost Reduction Reduced input costs (fertilizer, water, pesticides) through precise applications, lowering IFAD, 2022
overall operational expenses.
8. Environmental Minimizes overuse of chemicals and water, reduces pollution, and supports eco-friendly World Bank, 2020
Sustainability farming practices.
9. Real-Time Alerts Sensors and apps notify farmers of changes in weather, soil conditions, or crop health, Jayaraman et al., 2016;
allowing quick action to prevent losses. FAO, 2018
10. Challenges in High initial costs, lack of digital infrastructure in rural areas, and need for technical training IFAD, 2022
Adoption limit widespread adoption.
11. Government Support  Subsidies, training programs, and improved rural internet connectivity are essential to help  World Bank, 2020
small farmers adopt smart farming technologies.
12. Market Access and Data from smart systems helps farmers predict harvest times, align with market demand, Jayaraman et al., 2016;
Forecasting and plan sales strategies effectively. FAQ, 2018
13. Livestock Monitoring  In addition to crops, smart sensors monitor livestock health, feed intake, and IFAD, 2022

environmental conditions, improving animal welfare and productivity.
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Fig 3. Role of Smart Farming and Use of Sensors in Modern Agriculture

internet penetration in rural areas is required to
accommodate these technologies. Governments
and agencies are planning to implement these
challenges by making subsidies, training and
infrastructure assistance available for farmers to
adopt these technologies (IFAD, 2022).

6. Pest and Disease Control:

Crops Management Apps such as Plantix enable
farmers to capture images of their crops and
detect pests or diseases. The app provides tips
on how to safeguard the crops. This is an early
detection that enables farmers to prevent the
crops from being damaged. Mobile apps also
advise farmers on how to apply pesticides

correctly, which lowers the risk of crops being
damaged and ensures food safety. Farmers
have access to a community forum in such apps
where they can post their problems and learn
from other farmers' experiences (Sivakumar et
al., 2022; Saikanth et al., 2023). One of the
greatest advantages of these apps is that they
instruct farmers on how to use pesticides. Rather
than spraying indiscriminately, farmers can be
given clear instructions on how much and where
to spray and thereby minimize the risk of over-
spraying or damage to crops. This not only
protects the crops but also food safety by
minimizing residue of toxic chemicals.
Additionally, such applications can also contain
information on organic or green alternatives to

813



Kour and Kaundal; Arch. Curr. Res. Int., vol. 25, no. 7, pp. 804-817, 2025; Article no.ACRI.133832

chemical pesticides, which are less harmful to
the environment and human beings (FAO, 2021).
But there are a few issues that need to be
addressed. Not every farmer has a smartphone
or internet connectivity, which restricts their use
of these apps. More localized content is also
required, as the pests and diseases may differ
considerably from one location to another.
Governments and NGOs are addressing these
issues by making smartphones affordable,
enhancing internet penetration and creating local
condition-specific apps (IFAD, 2023).

7. Training and Knowledge Sharing:

Learning From Mobile Platforms Farmers learn
improved farming techniques through mobile
videos and apps such as Digital Green. The
platforms employ simple language and images in
explaining farming practices, allowing the farmer
to easily comprehend and implement the training
(Bhattacharjee & Raj, 2014; Singh et al., 2023).
Mobile platforms also provide interactive
sessions where farmers can query and gain
expert counsel. The training is often made
accessible offline, allowing farmers to access the
lessons even in areas with no internet. An
excellent aspect of such platforms is that most of
them provide offline access to learning materials.
Farmers can download a video, a guide, or a
tutorial and use it later, even if there is no
internet connection available. This becomes
particularly useful for rural areas where internet
connectivity is poor or sporadic (FAO, 2021). For
instance, a farmer in a rural village can
download a video on seed choice and view it
several times in order to have a complete idea of
the procedure. Apart from personal learning,
governments and NGOs are also utilizing these
platforms to train groups of farmers. For instance,
in Kenya, the WeFarm app links farmers to
exchange tips and advice, establishing a
knowledge network that benefits all (IFAD, 2023).
Likewise, in India, the Kisan Suvidha app gives
farmers weather forecasts, market prices and
expert tips, enabling them to make informed
choices regarding their crops.

8. Better Supply Chain:

Enhancing Input and Output Systems Such
applications as AgroStar in India enable farmers
to place orders for seeds, fertilizers and other
inputs directly from suppliers. This enables
farmers to receive quality products at the right
time. In Kenya, AgroManager enhances the
buying and selling of crops in a transparent and

efficient manner (Sivakumar et al., 2022; Qiang
et al.,, 2012). These supply chain applications
ensure that farmers receive equitable prices and
are not exposed to counterfeit products. They
also save the time and expense of going to
physical markets, keeping the farmers engaged
with more farm activities. These applications
also provide financial inclusion through digital
payments. Farmers can be paid or can pay for
inputs using mobile wallets, thus minimizing the
use of cash. It's not just safer but also more
convenient, particularly in rural settings where
bank access is poor (World Bank, 2022). For
example, a Kenyan farmer can get paid for his
maize directly into his M-Pesa account, which
removes the possibility of carrying cash. Despite
this, there still exist some hurdles. Not every
farmer owns a smartphone or enjoys a stable
internet connection, which hinders their usage of
these apps. There should be greater awareness
and training to enable farmers to learn how to
effectively utilize these platforms (IFAD, 2023).
The governments and organizations are
attempting to tackle these problems by offering
low-cost smartphones, enhancing internet
connectivity, and providing training programs.

9. Women Empowerment:

Empowering Women Farmers Mobile phones
enabled women farmers to have improved
access to agriculture information and financial
services. For instance, India's Women Farmers
App empowers women farmers to learn new
methods and enhance their farms (Kamal &
Bablu, 2024). They have earned more money
and gained self-confidence (Mittal et al., 2010).
Women farmers are also empowered by mobile
groups through  which they exchange
experiences and collectively overcome farming
issues, making informed decisions and become
independent. Mobile phones have also enabled
women farmers to network and learn from one
another. Most applications and platforms also
include community features, like group chats or
forums, where women can share farming issues,
exchange ideas and provide support. For
instance, in Kenya, women farmers employ
mobile groups to exchange advice on crop
rotation, pest control and market prices. These
networks assist women in making more informed
decisions, problem-solving as a group and being
more confident in their agricultural practices
(World Bank, 2022). In addition to improving
agricultural outcomes, mobile technology has
also made women more independent and
esteemed. With increased incomes and literacy,
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women farmers are able to contribute more to
their families and society. For example, in
Uganda, women using mobile farm apps have
reported being treated with more respect and
dignity at home and in their villages. This
transformation is good not just for the women
themselves but also for gender equality and
social progress (IFAD, 2023).

10. Problems and Future Solutions:

Challenges and Opportunities Although mobile
technology is beneficial, poor network
connectivity, lack of knowledge on the use of
apps and high costs of internet are challenges
that confront some farmers. In order to counter
these setbacks, future innovations such as
increased speed in 5G networks, easy-to-use
apps with local languages, and artificial
intelligence can enhance the utilization of mobile
technology by farmers (Aker, 2011; Qiang et al.,
2012). Governments and companies should
collaborate in making smartphones and the
internet affordable to farmers in rural areas.
Digital literacy training programs can further
increase technology uptake among farmers.
Both the government and private sector firms
also have a role to play in solving these
problems. They can come together and provide
affordable smartphones and subsidized internet
bundles to rural farmers. For example, in India,
the government has started initiatives to provide
low-cost smartphones and improve internet
connectivity in villages. Further, digital literacy
courses can help farmers learn how to
familiarize themselves with mobile applications
and online tools (World Bank, 2022). The
training sessions may be conducted through
cooperatives, community centers, or even
mobile vans that travel to rural regions. By
surmounting these hurdles, mobile technology
can be more useful to farmers, allowing them to
increase their productivity, incomes and
livelihoods. For example, in Kenya, farmers
trained to use mobile apps saw higher crop
yields and better market access (GSMA, 2020).
Similarly, in Brazil, farmers using Al-based tools
have been able to conserve water and increase
profits. These success stories show that with the
right hand-holding, mobile technology can
transform agriculture and assist farmers
worldwide (IFAD, 2023; Ugwoezuonu and Ezike,
2024).

3. CONCLUSION

Mobile applications have become very important
tools in agriculture extension services, especially

for farmers living in rural areas. In the past,
farmers had to wait for agricultural officers to
visit their farms to get advice. This process was
slow, and sometimes, officers could not visit
every farmer on time. Now, with mobile apps,
farmers can get real-time information directly on
their phones. They can check weather forecasts,
learn about pest and disease control, see market
prices, and even talk to agricultural experts
without leaving their farms. Apps like Kisan Call
Center in India and M-Kilimo in Kenya have
helped farmers solve their problems faster by
giving them instant expert advice. In addition to
this, smart farming tools like sensors and drones
can now connect to these mobile apps. These
tools help farmers monitor soil health, check
crop growth, and know exactly how much water,
fertilizer, or pesticide to use. This helps farmers
save money, reduce waste, and protect the
environment. Another big advantage of mobile
apps is that they also support mobile banking.
This means farmers can receive payments,
apply for loans, and buy farm inputs directly
through their phones. This is very helpful for
small farmers who may not have easy access to
banks. However, there are still some challenges.
Many farmers in rural areas do not have good
internet or smartphones. Some farmers also
don’t know how to use these apps properly
because they have never used technology like
this before. To fix these problems, governments,
agricultural  departments, and technology
companies need to work together. They should
provide affordable smartphones, better internet
connections, and easy training programs to
teach farmers how to use mobile apps. Overall,
mobile apps have great potential to make
agriculture more modern, efficient, and
sustainable. By giving farmers quick access to
the right information, these apps help them make
better decisions, improve their crops, and earn
more money. With the right support, mobile apps
can play a big role in improving the lives of
farmers and making agriculture better for the
future.
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