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Abstract   
 

Agricultural development is crucial to feed the growing population. Most 

farmers tend to cultivate the crops which will give the more economical 

benefits besides checking the suitability of the crop according to the soil 

conditions. Use of technology in the agricultural sector leads the 

sustainable improvements in the agricultural production. Machine 

learning approach to suggest the suitable crop based on the soil 

parameters can help the farmers to cultivate the crops accordingly and 

can produce more yield. In this paper Random Forest Classifier is used 

to train the Machine Learning model on soil dataset using Python. Model 

performance is evaluated using confusion matrix and classification 

report having precision, recall and F1 score. Model accuracy achieved is 

99% without parameter tuning. 
 

Keywords: Agriculture, Machine Learning, Random Forest, 

Confusion Matrix. 

 

1. INTRODUCTION 

 

Machine learning techniques are used in different sectors, like product recommendation, entertainment, 

education, agriculture and so on [1]. From past few years, agriculture has been using IoT and machine learning 

techniques. Machine learning is a very useful technology for recommending the crop to cultivate during the 

season based on various parameters. The ultimate view point of ML is to automate the data analysis process 

with the help of algorithms that are enabled with continuous learning skill [2]. Hence ML refers to the set of 

techniques meant to deal with huge data, collected from IoT sensors in the most intelligent way in order to 

derive actionable insights [3]. Machine Learning algorithms are mainly classified as supervised, unsupervised 

and reinforcement learning algorithms [4].Use of specific ML algorithm is totally depends on the type of 

problem and data available. The study aims to implement the Random Forest classifier in python on the dataset 

containing 22 varieties of crops. The model’s performance is calculated under two criterions- Entropy and Gini 

Index. The aim of this is model is to suggest crop for cultivation for the particular soil type and climatic 

conditions more accurately. 
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2. LITERATURE SURVEY 

 

Champaneri, Mayank implemented a model for predicting the crop yield in advance of its harvest would help 

the policy makers and farmers for taking appropriate measures for mar-keting and storage. Random forest is 

the most popular and powerful supervised machine learning algorithm capable of performing both 

classification and regression tasks [5]. Jeevan Nagendra Kumar, Y. et al. implemented a system to predict crop 

production from the collec-tion of past data. Using data mining techniques crop yield is predicted. Random 

Forest algo-rithm is used for predicting the best crop yield as output. In agriculture field, the crop yield 

prediction is mostly appropriate[6]. B S, Anisha, and Ramakanth P. Kumar implemented smart agriculture for 

maximizing agricultural farm water supplies, crop prediction, and wild animal prevention. Depending on the 

level of soil moisture, the system can be used to turn the water sprinkler on / off, thereby making the process 

easier to use[7]. Kalimuthu, M., P. Vaishnavi, and M. Kishore used Naive Bayes, a supervised learning 

algorithm to predict the crop at high accuracy. Using seed data of crop is used with the appropriate parameters 

like temperature, humidity and moisture content, which helps the crops to achieve a successful growth. In 

addition the authors developed the software, a mobile application for Android is being developed[8]. Yamaç 

et al. evaluated the performance of deep learning (DL), artificial neural network (ANN) and k-nearest 

neighbour (kNN) models to estimate field capacity (FC) and permanent wilting point (PWP) using four 

combinations of soil data. The DL, ANN and KNN models are compared with the previous published 

pedotransfer functions (PTF)[9]. Kavita, and Pratistha Mathur presented research shows several existing 

models that consider elements such as temperature, weather condition, performing models for the effective 

crop yield prediction. In the experimental study they showed the combination of ML with the agricultural 

domain field for improving the advancement in crop prediction. Most of the existing models utilized neural 

networks, random forests, KNN regression tech-niques for CYP and a variety of ML techniques were also 

used for best prediction[10]. The research work done by Pant J et.al. shows the different machine algorithms 

are used to pre-dict crop yield in India. Researchers have used the data set for making prediction for four 

primary crops such as potatoes, rice, wheat and maize. The decision tree Regressor achieves highest accuracy 

to predict crop yield[11]. M. Keerthana et al. have implemented a system for crop yield prediction from 

formerly collected data. This has been settled with usage of some of the machine learning techniques. In this 

study Ensemble of Decision Tree Regressor with AdaBoost Regressor is used to predict the outcome with 

increased accuracy rate[12]. D. J. Reddy and M. R. Kumar explored various ML techniques utilized in the 

field of crop yield estimation and provided a detailed analysis in terms of accuracy using the techniques. The 

research shows several existing models that consider elements such as temperature, weather condition, 

performing models for the effective crop yield prediction[13]. Paper presented by S. Vaishnavi et al. depicts 

many Machine Learning techniques have been used to analyse the agriculture parameters. Proper prediction 

of crops can be informed to ag-riculturists in time basis[14]. 

 

3. METHODOLOGY 

 

 
Figure 1.Workflow of the proposed model 

 

3.1. Implementation of Machine Learning Algorithm on Dataset 

Random Forest Classifier 

Random forest is a Supervised Machine Learning Algorithm that is used widely in Classifications and 

Regression problems [15]. It builds decision trees on different samples and takes their majority vote for 

classification and average in case of regression [16]. Random forests are an ensemble method, meaning they 

combine predictions from other models. Each of the smaller models in the random forest ensemble is a decision 

tree. Random forest contains multiple decision trees and compute the average to improve the accuracy [17].The 
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final out-put depends on the maximum votes of predictions from each tree, instead of relying on one decision 

tree[18] One of the reasons for its popularity as a machine learning, approach is that it can handle the issue of 

overfitting and accuracy can be increased by using more trees.[19].  

Figure2 depicts the feature importance of the seven features. Less important feature can be omitted to improve 

the accuracy of the model. 

 

 
Figure2. Feature importance for Random Forest classifier 

 

3.2. Confusion Matrix and Classification Report 

Confusion Matrix gives the matrix of frequency of true negatives, false negatives, true positives and false 

positive [20] and calculated using the actual labels of test datasets and predicted values as shown in Figure3. 

 

 
Figure 3. Confusion Matrix 

 

Classification Report is a metric used for evaluating the performance of a classification algorithm's predictions. 

It gives three things: Precision, Recall and f1-score of the model. 

Precision refers to a classifier's ability to identify the number of positive predictions which are relatively 

correct. It is calculated as the ratio of true positives to the sum of true and false positives for each class [21]. 

 

 
Recall is the capability of a classifier to discover all positive cases from the confusion matrix. It is calculated 

as the ratio of true positives to the sum of true positives and false negatives for each class [21]. 

 

 
 

F1 score is a weighted harmonic mean of precision and recall, with 0.0 being the worst and 1.0 being the best. 

Since precision and recall are used in the computation, F1 scores are often lower than accuracy measurements 

[21]. 

 
Accuracy is the number of correct predictions divided by the total number of predictions [21][22][23]. 
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Accuracy =
TP + TN

TP + TN + FP + FN
 

 

Tabel1. Classification report of the model. 

Crop precision recall f1-score support 

apple 1.00 1.00 1.00 38 

banana 1.00 1.00 1.00 28 

blackgram 1.00 1.00 1.00 29 

chickpea 1.00 1.00 1.00 41 

coconut 1.00 1.00 1.00 35 

coffee 1.00 1.00 1.00 33 

cotton 1.00 1.00 1.00 33 

grapes 1.00 1.00 1.00 25 

jute 0.85 1.00 0.92 35 

kidneybeans 1.00 1.00 1.00 41 

lentil 1.00 1.00 1.00 28 

maize 1.00 1.00 1.00 32 

mango 1.00 1.00 1.00 34 

mothbeans 1.00 1.00 1.00 38 

mungbean 1.00 1.00 1.00 33 

muskmelon 1.00 1.00 1.00 26 

orange 1.00 1.00 1.00 27 

papaya 1.00 1.00 1.00 37 

pigeonpeas 1.00 1.00 1.00 41 

pomegranate 1.00 1.00 1.00 40 

rice 1.00 0.79 0.88 29 

watermelon 1.00 1.00 1.00 23 

accuracy 

macro avg 0.99 0.99 0.99 726 

weighted avg 0.99 0.99 0.99 726 

 

4.  CONCLUSION 

 

The study carried out for suggesting the suitable crop for the particular land that can help farmers to grow 

crops more efficiently by using Random Forest Classifier. Soil dataset from Kaggle repository is used to 

develop the model. Model gives the maximum accuracy of 99 % without tuning any parameters. Confusion 

matrix and classification report of Precision, Recall, F1 score is used to evaluate the performance of model. In 

the future, new data from the fields can be collected to get soil content and incorporate other machine learning 

algorithms to classify more varieties of crops. 
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