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ABSTRACT

Agriculture is one of the most important
sectors contributing to the economy and
food security of many countries. Farmers
often face challenges in selecting suitable
crops due to changing climatic conditions,
soil fertility variations, and lack of accurate
agricultural  guidance.  Incorrect crop
selection can result in low productivity,
financial losses, and inefficient utilization of
resources. This project proposes a Machine
Learning-Based Agricultural Crop
Recommendation System that recommends
suitable crops based on productivity, soil
characteristics, and seasonal conditions. The
system analyzes parameters such as soil
type, temperature, humidity, rainfall, pH
level, and historical crop productivity using
machine learning algorithms like Decision
Tree, Random Forest, and Support Vector
Machine (SVM). Based on the analysis, the
system predicts the most appropriate crop
for cultivation in a particular season and
location. The proposed approach improves
agricultural productivity, supports data-
driven farming decisions, and promotes
sustainable agricultural practices.

INTRODUCTION

Agriculture plays a crucial role in the
economic development of many countries
and serves as the primary source of
livelihood for millions of people. With the
increasing global population and growing
demand for food production, improving
agricultural productivity has become a major
challenge. Farmers often struggle to decide
which crops should be cultivated during a
particular season due to unpredictable
weather conditions, soil fertility variations,
water availability, and changing climatic
patterns.  Traditional farming practices
mainly rely on farmer experience and local
knowledge, which may not always provide
accurate or efficient crop recommendations.
As a result, improper crop selection can lead
to reduced yield, soil degradation, financial
losses, and inefficient use of agricultural
resources.

Recent  advancements in  Artificial
Intelligence (Al) and Machine Learning
(ML) have provided innovative solutions for
modern  agriculture. Machine learning
algorithms can analyze large agricultural
datasets, identify hidden patterns, and
generate accurate crop recommendations
based on environmental and soil conditions.
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By considering factors such as rainfall,
temperature, humidity, soil nutrients, pH
level, and seasonal variations, ML models
can predict the most suitable crops for
cultivation. This project focuses on
developing an Agricultural Crop
Recommendation  System  based on
productivity and season using machine
learning techniques. The proposed system
assists farmers in making informed decisions
regarding crop selection, thereby increasing
productivity, minimizing losses, and
improving sustainable farming practices.
The integration of Al technologies in
agriculture can significantly enhance crop
management and contribute to the
development of smart farming systems.

LITERATURE SURVEY

1. Title: Crop Recommendation System
Using Machine Learning

Authors: R. Kumar, S. Sharma, A. Singh
Description:

This study explores the use of machine
learning algorithms such as Random Forest
and Decision Tree to recommend crops
based on soil nutrients, temperature, rainfall,
and seasonal data. The authors demonstrate
how predictive models improve agricultural
productivity and help farmers make
informed decisions.

2. Title: Smart Agriculture Using
Artificial Intelligence

Authors: P. Verma, K. Mehta, R. Jain
Description:

The paper discusses Al-driven agricultural
systems that analyze environmental
conditions and provide intelligent crop
recommendations for maximizing yield.

3. Title: Machine Learning for Precision
Agriculture

Authors: Y. Bengio, G. Hinton, Y. LeCun
Description:

This research highlights the role of machine
learning techniques in precision agriculture
for improving productivity and resource
management.

4. Title: Crop Yield Prediction Using
Random Forest

Authors: M. Johnson, A. Brown
Description:

The study applies Random Forest algorithms
to predict crop yield based on weather
conditions and soil fertility data.

5. Title: 10T and ML-Based Smart
Farming System

Authors: S. Patel, R. Sharma
Description:

This paper proposes a smart farming
framework that integrates IoT sensors and
machine learning models for crop
recommendation and environmental
monitoring.
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Authors: K. Reddy, S. Rao
Description:
6. Title: Agricultural Decision Support This study focuses on analyzing soil
System Using Al nutrients such as nitrogen, phosphorus, and
potassium to identify suitable crops for
Authors: J. Wang, H. Chen cultivation.
Description:

The authors develop an Al-based

agricultural decision support system that

helps farmers select suitable crops and 10. Title: Big Data Analytics in Smart
optimize farming practices. Agriculture

Authors: M. Singh, A. Gupta

Description:
7. Title: Deep Learning for Agricultural The research explores big data and machine
Applications learning technologies for improving
agricultural productivity and supporting
Authors: A. Krizhevsky, G. Hinton sustainable farming systems.
Description:
This research explains the application of
deep learning techniques in agricultural
prediction systems and crop classification EXISTING SYSTEM
tasks.
Existing agricultural crop recommendation
systems mainly rely on traditional farming
methods, expert suggestions, and manual
8. Title: Climate-Based Crop analysis of environmental conditions.
Recommendation System Farmers generally select crops based on
their past experiences, local knowledge, and
Authors: L. Zhang, Y. Liu seasonal assumptions. While these methods
Description: have been followed for many years, they
The paper analyzes climatic conditions and often fail to provide accurate
seasonal variations to recommend crops recommendations under changing climatic
using predictive analytics and machine conditions and unpredictable  weather
learning. patterns.  Traditional systems do not

effectively analyze large agricultural
datasets or consider multiple parameters
such as soil nutrients, rainfall, humidity, and
temperature simultaneously. Some existing
systems use basic rule-based approaches, but
they lack intelligent prediction capabilities

9. Title: Soil Nutrient Analysis for Crop
Selection
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and adaptability. Additionally, these systems
may not provide personalized
recommendations for specific locations and
seasons. As a result, farmers may choose
unsuitable  crops, leading to low
productivity, resource wastage, and financial
losses. These limitations emphasize the need
for intelligent machine learning-based crop
recommendation systems.

DISADVANTAGES

o Dependence on manual decision-
making

« Inaccurate crop selection

o Lack of real-time analysis

« Poor adaptability to climate changes

o Limited use of agricultural data

e Reduced productivity and financial
losses

PROPOSED SYSTEM

The proposed Agricultural Crop
Recommendation System uses machine
learning algorithms to recommend suitable
crops based on  productivity, soil
characteristics, and seasonal conditions. The
system collects agricultural data including
soil  nutrients  (Nitrogen, Phosphorus,
Potassium), pH value, rainfall, temperature,
humidity, and seasonal information from
datasets and sensors. This data is
preprocessed and analyzed using machine
learning models such as Decision Tree,
Random Forest, and Support Vector
Machine.

The trained models identify relationships
between environmental conditions and crop
productivity to predict the most suitable crop
for cultivation. The system provides farmers
with intelligent recommendations that
maximize yield and minimize risks
associated with unsuitable crop selection.
Additionally, the proposed system supports
sustainable farming by optimizing resource
utilization such as water and fertilizers. The
integration of machine learning enables
continuous improvement in  prediction
accuracy as more agricultural data becomes
available. Overall, the proposed system
provides an efficient, reliable, and data-
driven solution for modern agriculture.

ADVANTAGES

o Accurate crop recommendations

o Improved agricultural productivity

« Efficient use of resources

e Supports sustainable farming

o Reduces financial risks for farmers

e Adapts to changing climatic
conditions

IMPLEMENTATION
Data Collection

o Gather soil, climate, and seasonal
datasets

Data Preprocessing

e« Clean and normalize agricultural
data
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Feature Extraction

o Extract relevant agricultural
parameters

Model Development

e Implement Decision Tree, Random
Forest, and SVM models

Model Training

« Train machine learning models using
agricultural datasets

Prediction

e Recommend suitable crops based on
productivity and season

Evaluation

e Measure accuracy, precision, and
recall of predictions

METHODOLOGY
Step 1: Data Acquisition

Collect soil and environmental datasets from
agricultural sources

Step 2: Data Preprocessing
Handle missing values and normalize data
Step 3: Feature Selection

Select important features such as rainfall,
pH, temperature, humidity

Step 4: Model Training

Train machine learning algorithms using
historical crop data

Step 5: Crop Recommendation

Predict suitable crops for specific seasons
and soil conditions

Step 6: Result Analysis

Analyze prediction accuracy  and
productivity improvement

Step 7: Recommendation Display
Display recommended crops and related

agricultural information

RESULTS

Fig.1 Login page

The Figure illustrates the login page of the
Agricultural Crop Recommendation System.
Users can enter their username and
password to access the platform. The system
IS designed to provide crop
recommendations based on productivity and
seasonal factors.
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Fig.2 Dataset Upload Module

The Figure shows the dataset upload section
where users can browse and upload
agricultural datasets. The uploaded data is
used for machine learning analysis and crop
prediction. It serves as the foundation for the
recommendation system.
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Fig.3 Dataset View

The Figure shows the uploaded crop dataset
in a tabular format. It contains information
such as state, district, crop year, season, crop
name, area, and production. The organized
data helps in analyzing crop productivity
patterns.
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Fig.4 Crop Yield Prediction

The Figure shows the crop yield prediction
form. Users can enter agricultural details
such as location, season, crop type, area, and
production. The system uses these inputs to
predict crop yield and production outcomes.

Fig.5 Bar Chart Analysis

The Figure shows a bar chart comparing the
accuracy of different machine learning
algorithms. Most models achieved 75%
accuracy, while the K-Neighbors Classifier
achieved 76%. The chart helps identify the
best-performing prediction model.
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Fig.6 Line Chart Analysis

The Figure shows a line chart representing
the performance of various machine learning
algorithms. The graph highlights the
accuracy trend across models and indicates
that the K-Neighbors Classifier performed
best with 76% accuracy. This visualization
supports effective model evaluation and
selection.

The Figure shows a web page titled
"Agricultural Crop Recommendations based
on Productivity and Season™ running on
localhost:8000. It displays a pie chart
comparing the accuracy of five machine
learning models used  for  crop

recommendation. KNeighborsClassifier
achieved the highest accuracy at 76%, while
Naive Bayes, SVM, Decision Tree
Classifier, and Logistic Regression each
scored 75%. The navigation bar offers
options to view datasets, train/test models,
and check predictions and results. The chart

was generated using CanvasJS and suggests
all models performed similarly on this
dataset.

CONCLUSION

The Agricultural Crop Recommendation
System based on productivity and season
using machine learning provides an
intelligent and efficient solution for
improving modern farming practices. By
analyzing environmental conditions, soil
nutrients, and seasonal factors, the system
can accurately recommend suitable crops
that maximize agricultural productivity and
reduce financial risks for farmers. The use of
machine learning algorithms such as
Decision Tree, Random Forest, and Support
Vector Machine enhances prediction
accuracy and enables data-driven decision-
making in agriculture. The proposed system
also supports sustainable farming by
optimizing  resource  utilization  and
minimizing environmental impact.

Although  challenges such as data
availability, climate variability, and sensor
accuracy remain important considerations,
the  proposed  system  demonstrates
significant improvements over traditional
farming methods. Future enhancements may
include integration with loT devices,
satellite imagery  analysis, mobile
applications, and deep learning techniques
for real-time smart farming solutions.
Overall, the project highlights the
transformative potential of machine learning
technologies in agriculture and their role in
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increasing crop productivity, supporting Recommendation Using Predictive
farmers, and ensuring food security. Analytics. Journal of Environmental
Informatics, 11(2), 167-182.
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