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Abstract—To find out what plant nutrients are in the soil that are available, soil analysis is a 
crucial procedure. The main source of nutrients for plants is the soil. Apart from soil, there are 
other important variables that impact plant development, such as fertilizer, rainfall, and 
precipitation. Our goal is to develop a prediction engine that can identify which crop would be 
best for a given soil. Soil quality analysis is the process of examining the characteristics of the 
soil to ascertain if it is appropriate for fostering plant development. It entails evaluating a 
variety of factors, such as pH level, nutritional content, organic matter concentration, and 
texture. This assessment helps identify any deficiencies or imbalances in the soil that can affect 
crop yield. Crop suggestion is the process of suggesting suitable crops to cultivate based on the 
results of soil analysis and other relevant factors. There are three characteristics that are used 
to classify the kind of soil. Soil moisture, methane, and nitrogen make up the three 
characteristics.  
 
Index Terms— Nitrogen, Phosphorus, Potassium, Random Forest, Crop Prediction, Algorithms. 

I. INTRODUCTION 

In order to maximise agricultural productivity and sustainability, crop recommendations and soil quality analyses 
are crucial. We can assess the fertility, nutrient availability, pH level, and overall health of soil by examining its 
physical, chemical, and biological properties. When selecting crops, the soil quality analysis findings are 
considered in addition to climate, availability of water, and market demand. Crops can be matched to the unique 
properties of the soil to maximise yields and save expenses. It enhances the long-term productivity and 
profitability of farming companies, reduces its detrimental impacts on the environment, and promotes the 
effective use of resources. By evaluating the condition of their soil and carefully choosing their crops, farmers 
may increase yields, improve the health of the soil, and contribute to food safety and sustainability of the 
environment, and all of these benefits. 

II. LITERATURE SURVEY 

Research on the agricultural industry has been conducted focusing on the highest yielding crops, utilising various  
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ways to assist solve agricultural challenges. For this classification, some algorithms have been used: decision 
tree, Naïve Bayes, logistic regression, random forest and Support vector machine (SVM). By comparing all these 
algorithms, we found that Naïve Bayes and random forest algorithm has a better accuracy rate as compared to 
others. In this project, a complete evaluation of the soil is being conducted based upon these respective factors. 
For crop forecast based on season, the crop selection methodology has been devised. In light of this, crops that 
are sown during the conclusion of the monsoon or at the start of the winter season—such as those planted 
between September and October—are referred to as Rabi and Kharif, respectively. These crops are referred to as 
monsoon crops. The seasonal crops will be forecast for Zaid, the short season that runs from March to July 
between the months of Rabi and Kharif. Rainfall is one of the primary elements influencing crop development. 
Other aspects that are considered include temperature, transpiration, land evaporation, and so on.  

III. METHODOLOGY 

Farmers first use a website or mobile application to access the platform and begin the login procedure. After 
their successful login, clients are presented with an extensive dashboard that is easily navigable and provides 
them with a variety of choices to solve their agricultural issues. These choices—soil analysis, crop forecasting, 
and fertiliser advice—all play crucial roles in raising agricultural output and efficiency. 
The first step in the procedure for farmers interested in crop prediction is a laboratory investigation of the soil. 
This stage is crucial because it offers important information about the fertility and composition of the soil and 
acts as a basis for further investigations. A thorough report is produced after the soil study is finished, outlining 
the most important discoveries and observations. This report forms the foundation for additional study and the 
creation of recommendations. 
An innovative algorithm is used to facilitate crop prediction and recommendation creation after the soil study. 
This method considers a number of variables, including as levels of nitrogen, phosphorus, and potassium, as well 
as environmental elements like humidity and rainfall. The system uses advanced data analytics techniques to 
produce customised crop suggestions based on the unique requirements and land characteristics of each farmer.  

IV. ALGORITHMS 

1) Random Forest: The Random Forest method is a supervised learning technique that enhances overall accuracy 
and manages overfitting by aggregating predictions from numerous decision trees.  

A. Data Preparation 
The training set is split up into many replacement subsamples. A random selection of characteristics is chosen 
for every subsample.  

B. Decision Tree Construction 
On each subsample, a decision tree is constructed using the chosen characteristics. The tree continues to grow 
until a certain depth or other condition is satisfied. The optimal split is selected at each node according to an 
impurity measure. 

C. Prediction 
For a new data point, each decision tree in the forest makes a prediction.  
2)Naive Bayes algorithm: 

D. Data Preparation 
 Prepare your labelled dataset. 

E. Probability Estimation 
 Naive Bayes directly estimates the probabilities of each class and the conditional probabilities of 

features given each class from the training data, assuming feature independence. 

F. Probability Calculation 
 Calculate the prior probabilities of each class based on their frequencies in the training data. 
 Calculate the likelihood of each feature value given each class. 

G. Prediction 
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 When predicting the class for a new data point, calculate the posterior probability of each class given 
the features using Bayes' theorem. 

 Choose the class with the highest posterior probability as the predicted class. 

H. Evaluation 
Evaluate the model's performance using appropriate metrics like accuracy, precision, recall, or F1 score.  

  
                              Figure. 1 Accuracy Comparison                                        Figure. 2 Accuracy Values 

V. DATASETS DESCRIPTION 

The dataset utilized in this study encompasses environmental and soil factors crucial for crop cultivation, 
including temperature, rainfall, soil type, pH level, and nutrient content. It specifically focuses on three 
prominent crops: rice, maize, and watermelon. Each entry in the dataset contains feature values corresponding to 
these factors for each crop, along with class labels indicating the crop type. These factors play a pivotal role in 
determining the suitability of a particular crop for cultivation in a given region. This dataset can be used by 
researchers to train machine learning algorithms, like Naive Bayes, to forecast which crop would be best to grow 
given the current environmental and soil conditions. 

    
Figure. 3 Chickpea Dataset                                        Figure. 4 Watermelon Dataset 

 
Figure. 5 Rice Dataset 
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VI. RESULT 

Five machine learning techniques for crop prediction were compared in this study: Naive Bayes, Random Forest, 
Logistic Regression, Decision Tree, and Support Vector Machine (SVM). The dataset encompassed crucial 
environmental parameters such as rainfall, humidity, soil nutrients, and others, with a focus on three main crops: 
watermelon, rice, and chickpeas. Our experiments revealed that Naive Bayes and Random Forest consistently 
outperformed the other algorithms in terms of prediction accuracy. Both Naive Bayes and Random Forest 
achieved the highest accuracy rates among the tested algorithms, demonstrating their effectiveness in crop 
prediction tasks.  
The visualization of crop prediction outputs, as shown in the image below, illustrates the practical applicability 
of the developed models. The output depicts the predicted crops based on the given environmental parameters, 
providing farmers with valuable guidance for optimal crop selection and cultivation practices. 

 
Figure. 6 Chickpea Prediction 

 
Figure. 7 Watermelon Prediction 

 
Figure. 8 Rice Prediction 

VII. CONCLUSIONS 

The research presented in this paper highlights the critical role of machine learning algorithms in the domain of 
crop prediction. Through a meticulous comparative analysis, we underscored the importance of selecting the 
most appropriate algorithms tailored to the task at hand. By considering a diverse range of environmental 
parameters and evaluating multiple algorithms, we provided compelling evidence of the efficacy of Naive Bayes 
and Random Forest in accurately predicting the suitability of watermelon, rice, and chickpeas for cultivation. 
Our findings carry substantial implications for agricultural decision-making practices. By furnishing farmers 
with valuable insights into crop selection strategies, we empower them to make informed decisions aimed at 
optimizing yields and efficiently utilizing resources. This knowledge enables farmers to adapt their cultivation 
practices to suit prevailing environmental conditions, thereby mitigating risks associated with crop failure and 
enhancing overall productivity. 
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