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INTRODUCTION
Indian agriculture is confronted by various emerging

challenges: climate variability; limited resources of land,
water, and nutrients; low incomes for farmers; and improper
input use efficiency. These challenges led to the adoption of
Precision Agriculture, applying technological means for
improving productivity and sustainability.

Digital initiatives related to e-Crop registration and
real-time monitoring systems are needed for the tracking of
crops, farms, and farmers for ensuring transparency in the
government's various schemes, subsidy mechanisms, crop
insurance, and quick decision-making. The intention was to
make correct, timely data available for farmers and
authorities and thus help manage inputs and maintain crop
health better.

2. What is e-Crop Registration / Digital Survey?

e-Crop registration simply means the digital registration of
agricultural land, crops, and farmer details in a centralized
database. Examples include state initiatives such as the
Andhra Pradesh Government's e-Crop Digital Survey.

Objectives:
% Digitally map every farm/plot for effective governance.

+«+ Facilitate farmer access to subsidy, crop insurance, and
compensation schemes.

++ Real-time monitoring of the health and growth stages of
crops.

Process:

1. Farmers provide personal details, Aadhaar, land records,

crop type, sowing date, and other relevant information.

2. Geotagging, photos, and remote-sensing methods validate

the plot boundaries and crop information.

3. Verification is done by local agriculture officers or field

agents.

4. Upon approval, the farmer will be entitled to government

schemes, insurance, and inputs.
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sensing provides wide area coverage and allows
early detection of anomalies.

10T Sensors: 10T sensors installed in the field

Importance:

«» Farmer perspective: Official recognition of
farm and crop details for easy access to
benefits.

«» Government Perspective: Precise data on

targeting  schemes, efficient  resource

allocation, and risk management.

Supply chain perspective: Crop traceability,

quality certification, market linkages.

3. Real-Time Monitoring Systems: Concept &

Components

While systems such as e-Crop have greatly aided

in the digitization of farm and crop registration,

the next essential element in this process
involves real-time monitoring to track the state of
crop growth, environment, and other risk factors.

It will enable timely and evidence-based

interventions by farmers and authorities for

optimization of productivity and efficient use of
resources while reducing losses due to pests,
diseases, or unfavorable weather.

Key Technologies

Satellite and Remote Sensing: High-resolution

satellite imagery is used to observe vegetation

indices like NDVI, which track the vigor of
growth, crop stages, and overall health. Remote
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measure  continuously  for soil  moisture,
temperature, humidity, light intensity, and
nutrient levels to provide detailed, plot-specific
information that drives irrigation, fertilization,
and other key management decisions.

Drones and High-Resolution Imaging:
Cameras or multispectral sensors attached to
drones can take high-resolution imagery that
allows for early detection of stress, pest
problems, and nutrient deficiencies too slight to
be picked up from satellites.

Cloud Computing and AI/ML Analytics:
Large amounts of data from satellites, drones,
and sensors are sent to cloud servers for analysis,
utilizing artificial intelligence and machine
learning algorithms that delineate trends, predict
pest outbreaks, forecast water stress, and monitor
growth stages.

Control and Feedback Loops: The alerts and
recommendations, based on real-time analysis,
would be forwarded to farmers or agricultural
officers through mobile applications or web
portals for taking timely corrective actions.
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Workflow

1. Farm plots are digitally registered in platforms
like e-Crop.

2. Sensors, satellites, or drones monitor the field
continuously to gather data.

3. The data is sent to cloud servers for real-time
analysis.

4. Alerts and advisories are passed on to farmers
and authorities.

5. Farmers apply corrective measures in
irrigation, fertilization, or pest management.

6. Authorities aggregate data to inform
policymaking, resource allocation, and extension
services.

Platforms / Examples

Cropin Grow: A comprehensive farm-to-market
digital management platform providing geo-
tagging, input tracking, and weather-based
advice.

SenzAgro: It continuously monitors soil and
environmental ~ parameters and  provides
recommendations according to the stage of the
crop.

IARI-NEPPA Real-Time Crop Health Index:
This involves satellite imaging and remote
sensing to track crop health to facilitate timely
interventions.

4. Implementation in India

The process of implementing e-Crop registration
and real-time monitoring systems has expanded
over time, state by state in India, with full
integration of digitized agriculture in support of
precision farming. The main objective was to
capture detailed information about farmers, land
parcels, crops, and their associated farming
practices for efficient policy planning, resource
management, and farmer support programs.

State Example — Andhra Pradesh

Andhra Pradesh has emerged as a pioneering
state in digital crop registration. For Kharif 2025,
the state government targeted 100% registration
of all crop-growing land parcels. Out of
approximately 29 million land parcels, about 8.8
million (~36%) were initially registered, which
led to an extension of the registration deadline to
achieve full coverage. The registration process
had several components, such as verification of
farmer and land details, geo-tagging of farm
plots, and classification of crops. A step-by-step
digital mapping like this ensures that each farmer
and their respective plots are correctly
represented in the government records.

Benefits to Farmers
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Direct digital registration to government support
systems, such as PMFBY and other crop
insurance mechanisms, ensures timely
compensation in case of loss. It also allows for
transparent and efficient access to subsidies,
inputs, and agricultural schemes, reducing delays
and bureaucratic bottlenecks. Verified data can
provide farmers with focused advisories on crop
management, irrigation, and pest control.
Challenges

Besides its benefits, a variety of issues inhibit
implementation. Slow registration rates often
relate to digital illiteracy or lack of awareness
among farmers, more so in the most rural areas.
High infrastructural needs involving loT devices,
satellites, and real-time analytics platforms
consider financial and technical barriers. Equally,
issues of data privacy, verification, and consent
have to be treaded with caution to retain farmers'
trust. Smallholder farmers especially need initial
investment, training, and technical support to
ensure proper adoption and utilization of the
system.

5. Impact on Agricultural Systems

Therefore, the adoption of e-Crop registration
and real-time monitoring systems has great
significance for agricultural productivity and
management in India.

Positive Impacts

Key advantages include optimized use of inputs,
such as water, fertilizers, and pesticides, through
data-driven decision-making at the plot level.
This cuts down on wastage and costs while
minimizing environmental degradation. Real-
time monitoring promotes timely interventions to
boost productivity and improve the quality of
crops by averting nutrient deficiencies, pest
infestations, and water stress. Government
schemes can be implemented in an efficient and
transparent manner, whereby subsidies, crop
insurance, and support programs will reach
farmers without any delay. Such platforms also
afford substantial risk reduction and improved
resilience among farming communities through
early warnings on pest and disease outbreaks or
weather adversities.

Limitations and Risks

Offsetting these gains, however, is the set of
challenges that remain. The cost and
maintenance of loT sensors, drones, and cloud-
based digital platforms are expensive, especially
for smallholders. Technical literacy gaps among
farmers may impede adoption, while land and
personal data raise legal and privacy concerns
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that must be handled with care. These solutions
also face significant scaling challenges across
marginal and fragmented farms.

6. Future Outlook and Recommendations

The future of e-Crop registration and real-time
monitoring in India will fall under supportive,
data-driven, and sustainable agriculture. For
smallholders, the adoption could be enabled by
low-cost sensor kits and mobile applications
without major investments. Necessary policy
support through incentives, subsidies, and
training is to be provided for encouraging digital
literacy and infrastructure. Al and predictive
analytics  will predict vyield, detect pest
infestations, and optimize irrigation and
fertilization. Interoperable data-integrating farm
information, soil conditions, weather updates,
and market intelligence-will enhance decision-
making. Pilot initiatives and scalable models can
act as guidelines for the countrywide
implementation to ensure efficient resource
utilization, reduction in risk, and increased crop
productivity in diversified farming systems.

7. CONCLUSION
The e-crop registration and real-time monitoring
systems mark a significant leap toward digital
agriculture and precision farming in India by
facilitating  efficient use of  resources,
management of crop health, subsidy delivery,
facilitation of  insurance  claims, and
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policymaking based on data analysis. However,
digital literacy, infrastructure, cost, and privacy
concerns are some of the challenges that have to
be dealt with for successful and effective
implementation.
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