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Abstract- The Crop Yield Recommendation System
is an intelligent agricultural support system
developed to help farmers improve crop production
and make better farming decisions. Agriculture
plays a major role in the economy, and crop
productivity depends on several environmental and
soil-related factors. Traditional farming methods
often rely on manual experience, which may not
always provide accurate crop recommendations.
This project uses machine learning techniques to
analyze agricultural data and recommend suitable
crops based on various parameters. The system
considers factors such as soil type, temperature,
humidity, rainfall, pH level, and nutrient values
including nitrogen, phosphorus, and potassium.
By processing these inputs, the model predicts the
most suitable crop for cultivation in a particular
region or season. The proposed system helps
farmers reduce crop failure and improve overall
yield productivity. Various machine learning
algorithms such as Decision Tree, Random Forest,
and Support Vector Machine can be used for
accurate prediction and analysis. The dataset used
in this project is collected from agricultural and
environmental sources. Data preprocessing
techniques are applied to clean and normalize the
dataset before training the model. The system
provides fast and reliable recommendations

through a user-friendly interface. Farmers can
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easily enter soil and climate details to receive crop
suggestions instantly. The project also supports
sustainable farming practices by encouraging
proper crop selection according to environmental
conditions. This system minimizes unnecessary
resource usage such as water and fertilizers. The
proposed solution improves decision-making and
increases agricultural efficiency. It can be
implemented as a web application or mobile
application for easy access. The Crop Yield
Recommendation System demonstrates how
artificial intelligence and machine learning can
support modern smart farming and contribute to

agricultural development.
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I. INTRODUCTION

Agriculture is one of the most important sectors that
supports the economy and food supply of many
countries. The productivity of crops mainly depends

on environmental conditions, soil fertility, rainfall,

Vol 26 Issue 05, May 2026

Page 1324 of 1331



ISSN No0:2250-3676

International Journal of Engineering Science and Advanced Technology (IJESAT)

temperature, and proper farming practices. Farmers
often face difficulties in selecting suitable crops due
to changing climate conditions and lack of accurate
agricultural guidance. Traditional farming methods
are mostly based on experience and assumptions,
which may lead to poor crop production and
financial loss. With the advancement of technology,
machine learning and artificial intelligence provide
effective solutions for modern agriculture. The Crop
Yield Recommendation System is developed to
assist farmers in selecting the most suitable crop
based on soil and weather parameters. The system
analyzes important factors such as nitrogen,
phosphorus, potassium, temperature, humidity, pH
value, and rainfall to generate accurate crop
recommendations. Machine learning algorithms like
Decision Tree, Random Forest, and Support Vector
Machine are used to improve prediction accuracy
and  decision-making.  Data  preprocessing
techniques including cleaning, normalization, and
feature selection are applied to enhance model
performance. The proposed system helps farmers
reduce crop failure risks and improve agricultural
productivity. It also supports precision farming by
promoting efficient use of water, fertilizers, and
other resources. The recommendation system
provides fast and reliable results through a simple
user interface that can be implemented as a web or
mobile application. By integrating machine learning
with agriculture, the system contributes to
sustainable farming practices and smart agricultural
development. The proposed approach improves crop
management, enhances yield optimization, and
supports farmers in making informed decisions for

better cultivation outcomes.

Il. LITERATURE SURVEY

Recent advancements in machine learning and

artificial intelligence have significantly improved
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agricultural decision-making systems and crop
recommendation techniques. Researchers such as T.
M. Mitchell [1] and C. M. Bishop [3] explained the
importance of machine learning algorithms in
predictive analysis and intelligent data processing.
Data mining approaches discussed by Han et al. [6]
and Witten et al. [5] provide efficient methods for
extracting meaningful agricultural patterns from
large datasets. Random Forest proposed by Breiman
[8] and Support Vector Machine introduced by
Cortes and Vapnik [10] are widely used for
classification and prediction tasks due to their high
accuracy and reliability. Several studies have
focused on applying these techniques in agriculture
for crop prediction and yield optimization.
Kamilaris and Prenafeta-Boldu [14] presented a
detailed survey on deep learning applications in
smart agriculture systems. Ferentinos [13]
demonstrated the effectiveness of deep learning
models for agricultural disease detection and crop
monitoring. Jeong et al. [15] developed a machine
learning-based crop yield prediction system that
improved  agricultural  productivity = using
environmental and soil parameters. Patel et al. [17]
proposed a crop recommendation system that assists
farmers in selecting suitable crops based on climatic
conditions. Liakos et al. [19] reviewed various
machine learning applications in precision
agriculture and highlighted the role of data analytics
in modern farming. Sharma et al. [20] discussed the
benefits of artificial intelligence for sustainable
agriculture and resource optimization. Previous
research confirms that machine learning techniques
can effectively support farmers by providing
accurate crop recommendations, improving yield
prediction, and reducing farming risks. These
studies form the foundation for developing
intelligent crop yield recommendation systems for

smart agriculture applications.
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I11. PROPOSED SYSTEM

The proposed system is an intelligent Crop Yield
Recommendation System developed using machine
learning techniques to support farmers in selecting
suitable crops based on environmental and soil
conditions. The system collects important
agricultural parameters such as soil type,
temperature, humidity, rainfall, pH value, and
essential nutrients including nitrogen, phosphorus,
and potassium. These parameters are processed
using data preprocessing methods such as cleaning,
normalization, and feature selection to improve
prediction accuracy. Machine learning algorithms
like Decision Tree, Random Forest, and Support
Vector Machine are used to train the model using
agricultural datasets collected from reliable sources.
The trained model analyzes input conditions and
predicts the most appropriate crop for cultivation in
a specific region or season. The system provides
accurate and fast recommendations through a simple
and user-friendly interface. Farmers can enter soil
and climate information to obtain instant crop
suggestions. The proposed model helps reduce crop
failure and improves agricultural productivity by
supporting better farming decisions. It also promotes
sustainable agriculture by minimizing excessive use
of fertilizers, pesticides, and water resources. The
system can be implemented as a web-based or
mobile-based application for easy accessibility in
rural and urban farming areas. Real-time
environmental data can also be integrated to
improve recommendation performance. The
proposed solution enhances precision farming
techniques and supports modern smart agriculture
practices. Experimental analysis shows that machine
learning algorithms provide reliable prediction
accuracy for crop recommendation tasks. Thus, the
system offers an efficient, low-cost, and intelligent
approach for improving crop yield and agricultural

development.
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V. METHODOLOGY

The proposed Crop Yield Recommendation System
follows a systematic machine learning methodology
to analyze agricultural data and recommend suitable
crops for farmers. The methodology consists of
multiple  stages including data  collection,
preprocessing, feature analysis, model training,
prediction, and recommendation generation. The
overall workflow is designed to ensure accurate crop
prediction and efficient decision-making for smart

agriculture applications.

CROP YIELD RECOMMENDATION SYSTEM ARCHITECTURE DIAGRAM
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A. Data Collection

Agricultural datasets are collected from various
environmental and farming sources. The dataset
contains important parameters that influence crop

productivity, such as:

e  Soil nutrient values (Nitrogen, Phosphorus,
Potassium)

e  Temperature

e  Humidity

e Rainfall

e Soil pH value

e Soil type and climatic conditions

B. Data Preprocessing

The collected agricultural data may contain missing
values, noise, and inconsistent records. Therefore,
preprocessing techniques are applied to improve

data quality. The preprocessing stage includes:
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1. Removal of duplicate and irrelevant
records

2. Handling missing values

3. Data normalization and scaling

4. Feature selection and encoding

This step improves the accuracy and reliability of the

prediction model.

C. Feature Extraction and Analysis

Important agricultural attributes are analyzed to
determine their impact on crop yield and
recommendation. Statistical ~ analysis  and
visualization techniques are used to identify
relationships between environmental conditions and

crop suitability. Feature extraction helps in selecting

the most influential parameters for model training.

D. Machine Learning Model Training

Different machine learning algorithms are applied to
train the crop recommendation model. The dataset is
divided into training and testing sets for
performance evaluation. The algorithms used

include:

e Decision Tree

e Random Forest

E. Model Evaluation

The performance of the trained models is evaluated

using standard evaluation metrics such as:

e Accuracy
e  Precision
e Recall

e F1-Score
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Cross-validation techniques are also applied to
improve model generalization and reduce

overfitting.

F. Crop Recommendation Process

After training, the system accepts user input
parameters such as nutrient values, rainfall,
humidity, and temperature. The trained machine
learning model processes these inputs and predicts
the most suitable crop for cultivation. The
recommendation is generated instantly through the

application interface.

G. User Interface and Deployment

A user-friendly interface is developed using web or
mobile technologies. Farmers can easily enter
agricultural parameters and receive crop suggestions

in real time. The system can be deployed as:

e  Web Application
e  Mobile Application

e  Smart Agriculture Support System

H. Sustainable Agriculture Support

The proposed methodology supports sustainable
farming by recommending crops according to
environmental suitability. This reduces excessive
use of fertilizers, water, and pesticides while

improving productivity and resource management.

Methodology Flow

1. Data Collection
Data Preprocessing
Feature Analysis
Model Training
Model Evaluation

Crop Prediction

N s e

Recommendation Generation
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8. User Interface Display

The proposed methodology enhances agricultural
productivity by integrating machine learning
techniques with environmental analysis for accurate

crop recommendation and yield optimization.

V. MODULES AND
IMPLEMENTATION

A. Data Collection Module

This module is responsible for gathering agricultural
and environmental data from different sources. The
collected data includes soil nutrients, rainfall,
temperature, humidity, and pH values. Accurate data
collection improves the reliability of crop
recommendations and supports better farming

decisions.
B. Data Preprocessing Module

The preprocessing module cleans and prepares the
dataset for machine learning analysis. Missing
values, duplicate records, and inconsistent data are
removed during this stage. Normalization and
feature scaling techniques are applied to improve

model performance and prediction accuracy.
C. Machine Learning Module

This module performs crop prediction using
machine learning algorithms such as Decision Tree,
Random Forest, and Support Vector Machine
(SVM). The algorithms analyze soil and climate
conditions to identify the most suitable crop for
cultivation. Random Forest provides better accuracy

due to its ensemble learning capability.

D. Prediction and Recommendation Module
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The prediction module receives input values from
the user and processes them through the trained
model. Based on environmental and soil conditions,
the system generates suitable crop recommendations
instantly. This module helps farmers reduce crop

failure and improve yield productivity.

E. Database Management Module

The database module stores agricultural datasets,
trained model information, and user input details.
Proper data management ensures efficient
processing, quick access, and reliable system

performance.

F. Interface Module

The interface module provides interaction between
farmers and the recommendation system. The
application is designed with a simple and user-
friendly interface so that users can easily enter
agricultural parameters and obtain crop suggestions

without technical difficulty.

Home Page

The home page displays the project title, navigation
options, and system overview. It provides easy
access to prediction services, dataset information,

and agricultural guidance.

Input Interface

The input page allows users to enter parameters such
as nitrogen, phosphorus, potassium, temperature,
humidity, rainfall, and pH level. These values are

sent to the machine learning model for prediction.

Result Page

The result page displays the recommended crop

along with prediction accuracy and farming
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suggestions. The output is generated in a simple and

understandable format for farmers.
G. System Deployment Module

The system can be deployed as a web application or
mobile application for real-time accessibility.
Deployment enables farmers to wuse the
recommendation system from different locations

using internet-connected devices.
Importance of Implementation

The implementation of the Crop Yield
Recommendation System improves agricultural
productivity through intelligent crop selection. It
supports precision farming, reduces resource
wastage, minimizes environmental impact, and
enhances farmer decision-making using machine

learning technology.
VI. RESULTS AND DISCUSSION

A. System Interface

The Crop Yield Recommendation System provides
a simple and interactive user interface that allows
farmers to enter agricultural parameters such as soil
nutrients, temperature, humidity, rainfall, and pH
values. The homepage is designed with user-friendly
navigation so that users can easily access prediction
and recommendation features without technical

knowledge.
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B. Model Performance

The machine learning models were trained and
tested using agricultural datasets containing
environmental and soil-related attributes. Among
the implemented algorithms, the Random Forest
model achieved better prediction accuracy
compared to Decision Tree and Support Vector
Machine. The ensemble learning capability of
classification

Random Forest improved

performance and reduced prediction errors.
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C. Prediction Results

The system successfully recommended suitable
crops based on user-provided inputs. The prediction
output was generated quickly and accurately,
helping users identify crops that match current soil
and climate conditions. The model demonstrated
reliable performance for different agricultural
variations.

scenarios and environmental
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D. Data Analysis Results

Analysis of the dataset showed that soil nutrients,
rainfall, and temperature have a significant impact

on crop recommendation. Feature analysis helped
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improve prediction efficiency by selecting the most

important agricultural parameters for training the

model.
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E. Importance of the System

The proposed system supports farmers in making
informed farming decisions and reduces the risk of
crop failure. Accurate crop recommendation helps
improve agricultural productivity, optimize resource
usage, and support sustainable farming practices.
The system also saves time and minimizes
dependency on traditional manual decision-making

methods.
F. Overall Outcome

The experimental results confirm that machine
learning techniques can effectively support smart
agriculture applications. The developed system
provides fast, reliable, and efficient crop
recommendations, making it suitable for real-time
agricultural decision support and modern precision

farming systems.

Vil. CONCLUSION

The Crop Yield Recommendation System presents
an effective and intelligent solution for improving
agricultural productivity using machine learning
techniques. The system analyzes important
environmental and soil parameters such as
temperature, humidity, rainfall, pH level, and

nutrient values to recommend suitable crops for
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cultivation. By applying machine learning
algorithms including Decision Tree, Random Forest,
and Support Vector Machine, the proposed model

provides accurate and reliable crop predictions.

The developed system helps farmers make better
farming decisions, reduce crop failure, and improve
overall yield production. The user-friendly interface
allows easy access to crop recommendations,
making the system practical for real-time
agricultural applications. In addition, the proposed
approach supports sustainable agriculture by
encouraging efficient utilization of water, fertilizers,

and other farming resources.

Experimental results demonstrate that machine
learning can play a significant role in modern smart
farming and precision agriculture. The system
improves  decision-making  efficiency  and
contributes to agricultural development through
data-driven crop recommendation techniques.
Future enhancements may include integration of
real-time weather forecasting, IoT sensors, and

mobile-based smart farming applications for

improved accuracy and wider accessibility.
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