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Abstract

Agriculture is an important sector that depends on several factors such as soil conditions, weather, crop selection,
irrigation, fertilizers, and pest management. Farmers may face difficulties in obtaining timely information about
crop cultivation, diseases, fertilizers, irrigation, and suitable farming practices. The Agriculture Helper Chatbot
is an intelligent conversational system designed to provide agriculture-related information to farmers through a
simple and user-friendly interface.

The proposed chatbot uses Natural Language Processing (NLP) and machine-learning techniques to understand
user queries and provide relevant agricultural information. Farmers can ask questions related to crop selection,
soil preparation, fertilizers, irrigation, pests, diseases, and general farming practices. The chatbot processes the
user's question, identifies the relevant category or intent, and provides an appropriate response from its knowledge
base.

Keywords: Agriculture Chatbot, Natural Language Processing, Machine Learning, Farmers, Crop

Recommendation, Disease Detection, Fertilizer Recommendation, Smart Agriculture.

Introduction process can be time-consuming, especially when
Agriculture involves several activities including information is required immediately.

crop selection, soil preparation, seed selection, A chatbot provides a conversational method for
irrigation, fertilizer application, pest control, and accessing agricultural information. Instead of
harvesting. Farmers require appropriate information searching manually, a farmer can type a question in
at different stages of crop cultivation. the chatbot interface.

Traditional agricultural information systems may For example, a farmer may ask:

require farmers to search through websites, books, e Which crop is suitable for this soil?
agricultural documents, or contact experts. This e What fertilizer should I use?
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e How often should I irrigate the crop?
e  What are the symptoms of a particular crop
disease?
e How can I control pests?
The Agriculture Helper Chatbot processes these
questions using NLP and provides an appropriate
response.
The overall process is:
Farmer Query — NLP Processing — Intent
Detection — Knowledge Base — Response
Generation — Farmer
Problem Statement
Flight ticket prices depend on multiple factors and
can change over time. Users may not have sufficient
information to estimate whether a particular ticket
price is reasonable.
Traditional flight-booking systems mainly display
the current available prices but do not necessarily
provide a machine-learning-based prediction of the
expected price based on historical patterns.
The problem can therefore be formulated as
developing a machine-learning system that can learn
from historical flight-price data and predict the
approximate ticket price for a given set of flight
characteristics.
The proposed system should achieve:
e  Accurate flight price prediction.
e  Effective preprocessing of flight data.
o Identification of important price-related
features.
e Handling of categorical and numerical
attributes.
e Reduced prediction error.
e  FEagy interaction through a user interface.
e  Fast generation of predicted prices.
Existing System
Traditional agricultural information systems mainly
depend on agricultural experts, websites, mobile
applications, books, government resources, and

other information sources.
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Farmers may need to search different resources to
obtain information about crops, fertilizers, diseases,
pests, and irrigation.

Some agricultural applications provide predefined
information or recommendation modules. However,
users may still need to navigate through multiple
screens or search using specific keywords.

Expert consultation can also be difficult when
immediate assistance is required or when
agricultural experts are not easily accessible.
Therefore, a conversational agriculture assistant can
provide a simpler method for obtaining frequently
required agricultural information.

Disadvantages of Existing System

The major disadvantages of conventional
agricultural information systems include:

1. Limited Accessibility

Farmers may have difficulty finding the required
information from different sources.

2. Time-Consuming Search

Searching through multiple websites or documents
can consume considerable time.

3. Dependence on Experts

Some  agriculture-related  problems  require
consultation with agricultural experts.

4. Complex Information

Agricultural information may be presented in
technical language that is difficult for some users to
understand.

5. Limited Personalization

General agricultural information may not always
match the farmer's specific crop or situation.

6. Delayed Assistance

Farmers may not receive immediate answers to
common agricultural questions.

7. Multiple Information Sources

Relevant information may be distributed across
different agricultural resources.

Proposed System
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The proposed Agriculture Helper Chatbot is an
intelligent conversational system that provides
agricultural information through a chatbot interface.
The system maintains a structured agricultural
knowledge base containing information related to:

e Crops

e Soil

e  Fertilizers

e Irrigation

e Pests

e Crop diseases

e Farming practices

e  Crop cultivation
When a farmer enters a query, the NLP module
processes the input and identifies the user's intent.
For example:
User: "What fertilizer is suitable for rice?"
The system identifies the query as a fertilizer-related
agriculture query and retrieves an appropriate
response from the knowledge base.
The basic workflow is:
Farmer — Chatbot Interface — NLP Processing —
Intent Classification — Knowledge Base —
Response Generation — Farmer

System Architecture

[ System Architecture - Agriculture Helper Chatbot ]
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Proposed Methodology

The methodology consists of the following
sequential stages:

Step 1: Query Collection

The farmer enters an agriculture-related question
through the chatbot interface.

Example:
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"How much water does the crop require?"
The question is sent to the NLP processing module.
Step 2: Text Preprocessing
The chatbot preprocesses the user query before
classification.
The preprocessing stage can include:

e Converting text into a standard format

e Removing unnecessary characters

o  Tokenization

e Removing irrelevant words

e  Text normalization
The objective is to convert the user's query into a
suitable representation for further processing.
Step 3: Feature Extraction
Important features are extracted from the processed
text.
Possible techniques include:

e Bag of Words

e TF-IDF

e Word Embeddings

e  Sentence Embeddings
These representations help the machine-learning
model understand the user's query.
Step 4: Intent Classification
The processed query is classified into an appropriate
intent.

For example:

User Query Intent

"Which crop is suitable | Crop

for this soil?" Recommendation

"What fertilizer should I | Fertilizer

use?"

"How often should I water | Irrigation

the crop?"

"What are the symptoms | Disease

of this disease?"

"How can 1 control | Pest Management

pests?"
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A classification algorithm can be trained using a
dataset containing agricultural questions and their
corresponding intents
Step 5: Knowledge Base Search
After identifying the intent, the system searches the
agricultural knowledge base for relevant
information.
The knowledge base can contain:

e  Crop details

e  Soil requirements

e Fertilizer information

e Irrigation practices

e  Pest information

e Disease information

e Farming guidelines
Experimental Setup
The chatbot can be evaluated using an agricultural
question-and-answer dataset containing different
categories of farmer queries.
The dataset can contain intents such as:

e  Crop Recommendation

e  Fertilizer Recommendation

e  Soil Information

e Irrigation

e  Pest Management

e Disease Identification

e  General Agriculture

An experimental configuration may use:

Parameter Configuration
Programming Python
Language

NLP NLP Processing

Machine Learning | Classification Model

Database MySQL

Dataset Agriculture Query Dataset

Problem Type Text Classification

Evaluation Accuracy, Precision,
Recall, F1-score

Interface Web-based Chatbot
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The dataset can be divided into training and testing
sets to evaluate the intent-classification model.
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Future Work
Future improvements can extend the Agriculture
Helper Chatbot in several directions.

1. Voice-Based Interaction

Voice input can be added so farmers can ask
questions without typing.

2. Regional Language Support

The chatbot can support regional Indian languages
to improve accessibility.

3. Weather Integration

Real-time weather information can be integrated to

provide weather-related agricultural assistance.
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4. Crop Disease Detection

Image-based disease detection can be added so
farmers can upload a crop image for analysis.

5. Soil-Based Recommendations

Soil parameters such as pH, moisture, nitrogen,
phosphorus, and potassium can be incorporated for
more detailed recommendations.

6. Personalized Recommendations

The chatbot can provide recommendations based on
crop type, location, soil conditions, and farming
requirements.

7. 10T Integration

IoT sensors can provide real-time soil moisture,
temperature, and other agricultural measurements.

8. Advanced AI Models

Large language models and advanced NLP
techniques can be investigated to improve
conversational — understanding and  response
generation.

7. Explainable Predictions

Explainable Al techniques can be incorporated to
show which factors contributed significantly to the
predicted ticket price.

8. Real-Time Price Monitoring

The system can be extended to monitor price
changes and provide updated predictions when new
flight-price information becomes available.
Conclusion

The Agriculture Helper Chatbot provides an
intelligent conversational approach for accessing
agricultural information. The system uses Natural
Language Processing and machine-learning
techniques to understand farmer queries, identify
their intent, and provide relevant information from
an agricultural knowledge base.

The proposed system can provide assistance related
to crops, fertilizers, irrigation, soil, pests,
diseases, and general farming practices through a

simple chatbot interface.

https:/ /Zijerst.org/index.php/ijerst 16



https://ijerst.org/index.php/ijerst

Int. J. Engg. Res. & Sci. & Tech. 2026, ISSN 2319-5991

%I" International Journal of Engineering Research and Science & Technology

By combining NLP, machine learning, database
management, and conversational interfaces, the
system can reduce the effort required to search for
common agricultural information and provide quick
automated assistance.
The system can be further enhanced with regional
languages, voice interaction, real-time weather
data, IoT sensors, soil analysis, and image-based
crop disease detection, making it a more
comprehensive smart-agriculture assistance
platform.
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