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Abstract- The agricultural landscape faces challenges:
limited market access, unfair pricing, and the
unpredictable effects of climate change. In response,
ASP.Net technology drives a productive solution. This
user-friendly platform seamlessly integrates with
farmers' existing tools, simplifying agricultural
processes and maintaining productivity. At its core,
Machine Learning, notably the Random Forest
algorithm, analyzes historical data to recommend
optimal crop choices each season. It also predicts
necessary tools for farmers, aiding informed decision-
making. The aim is to revolutionize farming for
efficiency and sustainability. By equipping farmers
with comprehensive knowledge and user-friendly
tools, this innovative solution seeks to empower them
to overcome obstacles and enhance agricultural
productivity. Through strategic partnerships and the
adoption of cutting-edge technologies, the farmers
industry can not just withstand challenges but also
thrive, ensuring the sustenance and prosperity of
communities for years to come.
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I INTRODUCTION

The commitment to addressing the myriad
challenges
encompassing concerns like limited market access,

confronting today's farmers,

disparities in pricing, and the escalating effects of
climate change, is paramount. Furthermore, the
commonness of technological barriers, financial
limitations, and  uncertainties  surrounding
agricultural policies exacerbates the situation. In
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is to harness the potential of technology and
innovative solutions to revolutionize farming
practices. By implementing cutting-edge tools and
methodologies, we aspire to enhance productivity,
resilience, and sustainability within the farming
industry. Ultimately, our efforts are focused on
fostering the prosperity and well-being of farmers,
ensuring the vitality of rural areas and the
agricultural industry as a whole.

Central to the vision is a extremely user-friendly
agricultural platform, meticulously crafted using
ASP.Net. This platform effortlessly combines with
farmer's existing tools and workflows, facilitating
agricultural transformation. It simplifies data
management, enabling swift decision-making and
serving as a crucial resource for farmers.

A primary aspect of the Digital Husbandry
Stewardship System is its utilization of ML
algorithms, particularly the Random Forest
algorithm. ML algorithms analyze vast amounts of
agricultural data, including production of crops,
conditions of weather, characteristics of soil, and
market trends, to generate actionable insights and
recommendations. By identifying optimal crop
selections tailored to each seasonal cycle and
environmental condition, farmers can maximize
yields, minimize risks, and improve overall farm
profitability.

Additionally, the project prioritizes sustainability
and environmental stewardship, integrating these
principles into the platform and decision-making
processes. The user-friendly platform streamlines
data_collection and analysis, empowering farmers
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with live data for informed decision-making.

Furthermore, collaboration and knowledge-sharing
are fundamental principles of the project. Valuing
partnerships ~ among  farmers,  researchers,
policymakers, and industry stakeholders to tackle
challenges more effectively. Through collaborative
efforts and the exchange of insights and expertise,
the aim is to empower agricultural communities to
thrive in a constantly evolving landscape.

II THE SYSTEM FOCUSES ON ACHIEVING

The system focuses on achieving a fundamental
transformation  in agricultural ~ practices,
endeavoring for enhanced productivity and
durability in the face of evolving challenges.
Through a pioneering integration of advanced
technologies and data-driven methodologies, our
system aims to enable farmers with the tools and
understanding required to prosper in today's
dynamic agricultural landscape.

At the core of our approach lies the pursuit of a
fundamental alteration in agricultural practices,
aspiring for increased productivity and resilience
in the face of evolving challenges. Through an
inventive integration of cutting-edge technologies
and analytics-powered methodologies, our system
aims to equip farmers with the tools and
knowledge needed to thrive in today's dynamic
agricultural environment.

Digital Husbandry Stewardship System prioritizes
durability, advocating eco-friendly farming
practices like precision agriculture and soil
conservation. By integrating  sustainability
initiatives, we aim to minimize environmental
impact, conserve resources, and safeguard the
long-term viability of farming operations,
enhancing resilience.

In addition, our system fosters collaboration and
knowledge exchange among farmers, researchers,
policymakers, and industry stakeholders. By
facilitating communication and sharing best
practices, we enable farmers to learn from each
other's experiences, address common challenges,
and drive collective innovation in the agricultural
sector.

Through these coordinated efforts, our system
seeks to revolutionize farming practices, amplify
agricultural productivity, and forge a more

communities worldwide. By harnessing the potency
of technology, data, and collaboration, our goal is
to empower farmers to surmount challenges, adjust
to change, and prosper in an ever-evolving
agricultural landscape.

IIT LITERATURE SURVEY

The literature survey for the Digital Husbandry
Stewardship System aims to extensively explore
various dimensions of agricultural practices,
sustainability, and technological advancement. This
survey examines a broad spectrum of topics to offer a
thorough understanding of the challenges and
opportunities in the agricultural field.

1. Crop Management Techniques:

This section assesses traditional and modern crop
management methods, including irrigation, soil
fertility management, pest and disease control, and
crop rotation. Through analyzing research and best
practices, we aim to recognize efficient approaches
for increasing agricultural output while minimizing
environmental impact impact.

2. Environment Change Resilience:

Research into the effects of environment change on
agriculture and mitigation strategies is crucial for
enhancing resilience in farming. We explore adaptive
agricultural practices, crop breeding techniques for
drought and heat tolerance, and sustainable land
management approaches to mitigate climate-related
risks.

3. Technological Innovations in Agriculture:
Development in agricultural technology, such as
precision farming, drone technology, sensor-based
monitoring systems, and robotic automation, can
revolutionize farming practices. By analyzing these
innovations, we aim to comprehend their impact on
efficiency, productivity, and sustainability in
agriculture.

4. Sustainable Farming Practices:

Sustainable agricultural methods, encompassing
organic ~ farming,  agroforestry,  conservation
agriculture, and integrated pest management, are
crucial for enhancing soil health, conserving
biodiversity, and ensuring long-term environmental
sustainability. This section discusses the benefits and
challenges of implementing these practices.

5. Market Access and Value Chains:

Efficient market access and robust value chains are
essential for smallholder farmers to improve their
income and livelihoods. We review studies on market
access challenges, infrastructure inadequacies, and
unfair pricing mechanisms to identify strategies for
strengthening value chains and enhancing farmers'
market participation.

6. Water Management and Irrigation:
Productive water management approaches, such as
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efficient irrigation techniques, rainwater harvesting,
and water conservation practices, are critical for
sustainable agriculture. By examining research on
water management, we aim to find innovative
approaches for addressing with water scarcity and
optimizing water use efficiency in farming.

7. Policy and Governance in Agriculture:
Agricultural policies and governance mechanisms at
the local, national, and international levels
significantly influence agricultural development and
food security. This section examines existing policies
and assesses their impacts on agricultural practices,
rural livelihoods, and sustainable development.

8. Farmer's Knowledge and Innovation:

Farmer's  indigenous  knowledge  systems,
innovation networks, and participatory research
approaches are valuable resources for driving
agricultural development. By exploring studies on
farmer-led innovations, our goal is to grasp the role
of farmers as innovators and knowledge custodians
in adapting to changing environmental conditions.

IV METHODOLOGY

1. System Architecture Design:

Design a client-server architecture where the client
side comprises the user interface (UI) and the server
side hosts the back-end logic and database.

Choose appropriate technologies for front-end
development (e.g., HTML, CSS, JavaScript for web-
based Ul) and back-end development (e.g.,
ASP.NET for server-side logic).

Implement a secure authentication method for user
access, ensuring data privacy and user authentication.

2. User Interface Development:

Design the Ul layout with three main sections:
Login, Shop, Information, and Crop
Recommendation.

Use responsive design principles to ensure
compatibility across different devices and screen
sizes.

Incorporate intuitive navigation and user-friendly
interfaces to enhance user experience.

3. Back-end Development:

Develop back-end services to handle user
authentication, data processing, and communication
with external API s (if applicable).

Implement a database schema to store user profiles,
product information, and other important data.

Integrate API s for accessing external data sources
connected to agricultural information and product
recommendations.

4. Crop Recommendation Module:

Machine
Learning
Bailding

4.1. Data Collection and Preprocessing:

- Gather relevant datasets containing historical crop
yield data, weather conditions, soil properties, and
additional variables influencing crop growth.

- Preprocess the data by cleaning, transforming, and
aggregating it into a format suitable for training the
ML model.

- Handle missing values, outliers, and
inconsistencies data to make sure the quality and
reliability of the information set.

4.2. Feature Selection and Engineering:

- Identify key aspects that have significant impacts
on crop production and growth, such as soil type,
climate conditions (temperature, precipitation), crop
rotation history, and pest/disease prevalence.

- Perform feature engineering to extract additional
meaningful features from the raw data, such as soil
fertility indices, growing degree days, and seasonal
patterns.

4.3. Model selection and training:

In view of its ability to deal with complex
relationships and nonlinearities in the data, select the
Random Forest algorithm as a ML model for crop
recommendation.

To evaluate the model's performance and avoid over
fitting, divide the dataset into training and validation
sets.

To train the Random Forest model built on training
data, optimize hyper-parameters such as tree numbers,
maximum depth and small sample size for each node.

4.4. Model assessment: Use the relevant metrics, e.g.
accuracy, precision, recall and F1 score, to analyze
the efficiency of trained model. To ensure its
generalization ability and robustness for unseen data,
test the model against a validation set. Perform cross-
validation across different subsets of data to analyze
the model's stability and reliability.

4.5. API Development:

- Develop API s or services to receive user inputs,
including soil composition, wheather conditions, crop
preferences, and any other relevant parameters.

- Process the user inputs by encoding them into the
characteristics utilized for training the ML model.
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Random Forest model to predict the recommended
crop options as per the given parameters.

4.6. Integration with User Interface:

- Integrate the crop recommendation module with
the Ul of Digital Husbandry Stewardship System,
allowing users to input their parameters and receive
personalized crop recommendations.

- Design a user-friendly interface for inputting
parameters and displaying recommended crops,
providing explanations or insights into the reasons
behind each recommendation.

4.7. Testing and Validation:

- Conduct thorough testing of the crop
recommendation module to ensure its functionality,
accuracy, and reliability.

- Validate the recommendations against known
agricultural practices, expert knowledge, or field
trials to confirm their practical feasibility and
relevance.

- Gather feedback from users and stakeholders to
iteratively improve the module's performance and
usability based on real-world usage scenarios.

4.8. The deployment and maintenance: You can use a
reliable hosting platform to install the Crop
Recommendation module into your digital farming
management system. Watch the performance and
user feedback of this module to identify any issues or
areas for improvement. Provide  ongoing
maintenance and support to resolve problems, update
the model with new data, and incorporate advances
in ML techniques for improved recommendations
accuracy.

5. Shop Module:

Develop functionalities to allow users to browse
and purchase agricultural products.

Integrate payment methods for safe online
transactions.

Implement features for managing inventory, order
tracking, and customer support.

6. Information Module:

Design interfaces for users to input variables such
as soil composition, wheather conditions, and
agricultural practices.

Develop algorithms or lookup tables to provide
relevant information and recommendations based on
user inputs.

Integrate APIs or databases containing agricultural
knowledge, best practices, and relevant resources.

7. Testing and quality assurance:

To find and correct any bugs, errors or
inconsistencies in the system, perform a thorough
test.

To ensure the reliability and functionality of each
module, carry out unit testing, integration tests, and
user acceptance tests.

To iteratively improve the system based on realworld
usage scenarios, solicit feedback from users and
stakeholders.

8. Deployment and maintenance:

With adequate scalability and security measures,
deploy the system on a reliable hosting platform. Use
monitoring tools to monitor system performance, user
activity and possible security risks. Provide ongoing
maintenance and support to address any problems,
update functionality and incorporating user feedback
to continuously improve.

V RESULTS
Login

User Login

111111

Forget Password

If New User Click Here To Register

Dashboard

Change Photo

Edit Profile
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Info Module
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Information Section
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VI CONCLUSION

In conclusion, the Digital Husbandry stewardship
system adopts a comprehensive approach to tackling
the diverse challenges in agriculture. By leveraging
technology, emphasizing sustainability, and fostering
collaboration, our intention is to enhance farming
methods and enhance to the prosperity of farmers and

Product ID: 137
Quantity: 9
Total Amount: $4995

Email:
Email: anjeswarlumiriyalal23@gmail.com

Address:

Checkout
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rural communities globally.

VII REFERENCES

Cook, S. 2021. Digital agriculture for smart
agriculture. Paper presented in the 5 the
International Agronomy Congress,
November 23-26, 2021, Indian Society of
Agronomy, PJSTAU, Hyderabad.
Telangana, India.

FICCI (Federation of Indian Chamber of
Commerce and Industry). 2022. Agri start-
ups: fostering collaboration to bring
paradigm shifts in Indian agriculture.
January, pp. 1-36.

FICCI. 2022a. Innovation as a driver of
Indian Agriculture. January, pp 32.



10.

11.

12.

13.

14.

FOUNDRY JOURNAL[ISSN:1001-4977] VOLUME 27 ISSUE 4

Gordon, N. 2021. Fortune. 30 July 2021.
Fortune.com.

Heaven, W.D. 2021. MIT Technology
Review. 30 July 2021.
www.technologyreview.com.

Himesh, S., Prakasa Rao, E.V.S., Gouda,
K.C., Ramesh, K.V. et al. 2018. Digital
revolution and big data: a new revolution
in agriculture. CAB Reviews: Perspectives
in  Agriculture, Veterinary Science,
Nutrition and Natural Resources 13(21),
1-7.

Hirafuji, M. 2014. A Strategy to Create
Agricultural Big Data. 2014 Annual SRII
Global Conference (SRII), IEEE.

Kumar, P., Eriksen, R.L., Simko, I. and
Mou, B.. 2021. Molecular mapping of
water-stress responsive genomic loci in
lettuce (Lactuca spp.) using Kinetics
chlorophyll fluorescence, hyper-spectral
imaging and machine learning. Frontiers in
Genetics, 18 February

https://doi.org/10.3389/fgene.2021.634554

NAAS. 2021. Big data analytics in
agriculture. Policy Paper 101, pp. 1-21.
National Academy of  Agricultural
Sciences, New Delhi.

Prakasa Rao, E.V.S., Rakesh, V. and
Ramesh, K.V. 2021. Big data analytics and
artificial intelligence methods for decision
making in agriculture. Indian Journal of
Agronomy 66 (5th IAC Special issue),
S279-S287.

Rajalakshmi, P., Adduru, U.G., Sankararao
and Priyanka, G. 2021. Drone-based
sensing for agriculture: way forward. Lead
paper presented in the 5 the International
Agronomy Congress, November 23-26,
2021, Indian Society of Agronomy,
PJSTAU, Hyderabad. Telangana, India.

Rakesh, V. and Goswami, P. 2016. An
evaluation strategy of skill of high-
resolution rainfall forecast for specific
agricultural applications. Meteorological
Applications 23 (2), 529-540.

Ramesh, K.V., and Rakesh, V. 2019.
Integrated system dynamical model (SDM)
for sustainable utilization of natural
resources to enhance farm productivity in
agro-ecosystems. Proceedings of XIV
Agricultural Science Congress, National
Academy of Agricultural Sciences, New
Delhi.

15.

16.

17.

18.

Ramesh, K.V., Rakesh, V. and pAGE NO : 202

Rao, E.V.S. 2020. Application of big data
analytics and artificial intelligence in
agronomic research. Indian Journal of
Agronomy 65, 383-395.

Ryan, M. 2019. Ethics of using Al and big
data in agriculture: the case of a large
agriculture multinational. ORBIT Journal
2(2). https://doi.org/
10.29297/orbit.v2i2.109

Ryan, R. and Acharya, A. 2017. Forbes.
September, 2017(www.Forbes.com).

Shekhar, S., Schnable, P., LeBauer, D.,
Baylis, K. et al. 2017. Agriculture big data
(AgBD) challenges and opportunities from
farm to table: a mid-west big data hub
community Whitepaper. (https:// pdfs.se
manticscholar.org/c815/75e
059a826f39b47367fceaacHTa
8£551b 07 .pdf? ga=2.78732372.1975
539062 . 15 700822 37 -
999029402.1570082237).

Sykuta, Michael E. 2016. Big data in
agriculture: property rights, privacy and
competition in ag data services, The
International Food and Agribusiness
Management Review, Vol. 19, Issue A,
June, pp. 57-74.


http://www.technologyreview.com
https://doi.org/10.3389/fgene.2021.634554
http://www.forbes.com

FOUNDRY JOURNAL[ISSN:1001-4977] VOLUME 27 ISSUE 4

PAGE NO : 203



	I INTRODUCTION
	II THE SYSTEM FOCUSES ON ACHIEVING
	 III LITERATURE SURVEY
	The literature survey for the Digital Husbandry St
	1. Crop Management Techniques:
	This section assesses traditional and modern crop 
	2. Environment Change Resilience:
	Research into the effects of environment change on
	3. Technological Innovations in Agriculture:
	Development in agricultural technology, such as pr
	4. Sustainable Farming Practices:
	Sustainable agricultural methods, encompassing org
	5. Market Access and Value Chains:
	   Efficient market access and robust value chains
	6. Water Management and Irrigation:
	   Productive water management approaches, such as
	7. Policy and Governance in Agriculture:
	Agricultural policies and governance mechanisms at
	8. Farmer's Knowledge and Innovation:
	   Farmer's indigenous knowledge systems, innovati
	IV METHODOLOGY 
	1. System Architecture Design:
	   Design a client-server architecture where the c
	   Choose appropriate technologies for front-end d
	   Implement a secure authentication method for us
	2. User Interface Development:
	   Design the UI layout with three main sections: 
	   Use responsive design principles to ensure comp
	   Incorporate intuitive navigation and user-frien
	3. Back-end Development:
	   Develop back-end services to handle user authen
	   Implement a database schema to store user profi
	   Integrate API s for accessing external data sou
	4. Crop Recommendation Module:
	4.1. Data Collection and Preprocessing:
	   - Gather relevant datasets containing historica
	   - Preprocess the data by cleaning, transforming
	   - Handle missing values, outliers, and inconsis
	4.2. Feature Selection and Engineering:
	   - Identify key aspects that have significant im
	   - Perform feature engineering to extract additi
	4.3.  Model selection and training: 
	In view of its ability to deal with complex relati
	To evaluate the model's performance and avoid over
	To train the Random Forest model built on training
	 4.4. Model assessment: Use the relevant metrics, 
	4.5. API Development:
	   - Develop API s or services to receive user inp
	   - Process the user inputs by encoding them into
	   - Pass the encoded inputs through the trained R
	4.6. Integration with User Interface:
	   - Integrate the crop recommendation module with
	   - Design a user-friendly interface for inputtin
	4.7. Testing and Validation:
	   - Conduct thorough testing of the crop recommen
	   - Validate the recommendations against known ag
	   - Gather feedback from users and stakeholders t
	4.8. The deployment and maintenance: You can use a
	5. Shop Module:
	   Develop functionalities to allow users to brows
	   Integrate payment methods for safe online trans
	   Implement features for managing inventory, orde
	6. Information Module:
	   Design interfaces for users to input variables 
	   Develop algorithms or lookup tables to provide 
	   Integrate APIs or databases containing agricult
	 7. Testing and quality assurance:
	To find and correct any bugs, errors or inconsiste
	To ensure the reliability and functionality of eac
	To iteratively improve the system based on realwor
	 8. Deployment and maintenance: 
	With adequate scalability and security measures, d
	V RESULTS
	Login
	Dashboard
	.
	VI CONCLUSION
	In conclusion, the Digital Husbandry stewardship s
	VII REFERENCES
	1.Cook, S. 2021. Digital agriculture for smart agric
	2.FICCI (Federation of Indian Chamber of Commerce an
	3.FICCI. 2022a. Innovation as a driver of Indian Agr
	4.Gordon, N. 2021. Fortune. 30 July 2021. Fortune.co
	5.Heaven, W.D. 2021. MIT Technology Review. 30 July 
	www
	6.Himesh, S., Prakasa Rao, E.V.S., Gouda, K.C., Rame
	7.Hirafuji, M. 2014. A Strategy to Create Agricultur
	8.Kumar, P., Eriksen, R.L., Simko, I. and Mou, B.. 2
	9.NAAS. 2021. Big data analytics in agriculture. Pol
	10.Prakasa Rao, E.V.S., Rakesh, V. and Ramesh, K.V. 2
	11.Rajalakshmi, P., Adduru, U.G., Sankararao and Priy
	12.Rakesh, V. and Goswami, P. 2016. An evaluation str
	13.Ramesh, K.V., and Rakesh, V. 2019. Integrated syst
	14.Ramesh, K.V., Rakesh, V. and Prakasa Rao, E.V.S. 2
	15.Ryan, M. 2019. Ethics of using AI and big data in 
	16.Ryan, R. and Acharya, A. 2017. Forbes. September, 
	17.Shekhar, S., Schnable, P., LeBauer, D., Baylis, K.
	18.Sykuta, Michael E. 2016. Big data in agriculture: 

