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Abstract 

Agriculture is the primary source of income for the major 

population of India. Agriculture generates 17% of the total 

GDP of India and India is the second-largest producer of rice 

and wheat. Rice (Oryza sativa) is a major food crop for many 

parts of India. India has the largest area under ricecultivation; 

hencericeis the important crop of the country.Riceis such 

amajor cereal crop, which provides 20% of total energy and 

leads as the main food for more than 50% of the world's 

population. Rice production has been challenged by recent 

changes in crop production technologies, that also has impact 

on disease occurrence. Thus, crop management includes 

extensive use of fertilization, repeated flooding increases the 

disease problem,increased mono culture of rice helps in 

support to fpathogens from one crop to another crop.The 

Rice crop in India has affected by many pathogens. Among 

36 rice diseases, rice blast is the disease caused by 

Magnaporthe Oryae, is the major destructive disease of 

paddy crop.This disease having significant threat to the 

production of paddy crops all over the country.Rice blast 

continuesto beacryptic problem in several rice-growing 

regions(tropicaland temporal) where the pathogen spreads 

exponentially and is difficult to manage by the farmers and 

thus reduces yield of paddy crop in the field. 

In India, rice blast is a major concern due to favourable 

weather conditions during the crop season. Climate plays 

major role in the disease appearance, multiplication, and 

spread of the fungus. Along with climatic factors,the 

varieties of seeds also influence the occurrence of riceblasts, 

primarily the climate factors have a strong influence on the 

occurrence of blast disease even though a sufficient amount 

of nutrients are present in the plant. Thus, rice blast disease 

will occur and develop when certain weather conditions 

continue for the given period.Forecasting models that make 

predictions of possible blast disease occurrence may give 

important information to the producers of rice to manage the 

disease.This Project the rice blast disease prediction using 

data balancing technique based multilayer perceptron. 

Introduction 

Rice Blast Disease Prediction is a crucial area of research and 

application in the field of agriculture that focuses on the early 

detection and forecasting of one of the most devastating 

diseases affecting rice crops worldwide, known as rice blast 

[1]. This fungal disease, caused by the pathogen 

Magnaporthe oryzae, poses a significant threat to global food 

security, as rice is a staple crop for billions of 

people.Predictive models and systems have been developed 

to mitigate the impact of rice blast by providing farmers with 

early warnings and guidance for disease management. 

The prediction process typically involves a combination of 

various data sources and technologies. These may include 

remote sensing through satellites or drones to monitor field 

conditions, weather data to assess environmental factors 

conducive to disease development, genetic information 

about rice varieties to determine susceptibility [2], and 

historical disease outbreak data for trend analysis. Machine 

learning and data analytics play a pivotal role in processing 

and analyzing this wealth of information. These models are 

trained to recognize patterns and correlations between 

different variables, enabling them to make accurate 

predictions about the likelihood of rice blast outbreaks in 

specific regions or fields. 

Early detection and prediction of rice blast are instrumentalin 

implementing timely and targeted disease control measures. 

Farmers can receive alerts and recommendations on when to 

apply fungicides or adopt other preventive strategies to 

minimize crop damage and yield loss. Further more,this 

approach promotes more sustainable and environmentally 

friendly agricultural practices, as it allows for the of people 

around the world whil precise and optimized use ofresources 

[3].So,Rice Blast Disease Prediction is a multi face tedand 

technology-driven end eavorthat leverages various datasources 

and advanced analytical tools to anticipate and manage the 

threat of rice blast disease. By providing farmers with early 

warnings and actionable insights, it contributes to the 

protection of rice crops, ensuring food security for millions 

Promoting sustainable farming practices. 

EARLIERWORK 

 

Discovery of the Pathogen (Magnaporthe oryzae): The causal 

agent of rice blast, Magnaporthe oryzae, was identified in the 

early 20th century. Researchers focused on understanding the 

biology and life cycle of the fungus. 

Genetic Studies: Early work involved studying the genetic 

diversity of both the rice plant and the blast fungus. Researchers 

aimed to identify resistant and susceptible varieties of rice and 

understand the genetic basis of resistance. 

Breeding for Resistance: Traditional breeding methods were 

employed to develop rice varieties with resistance to blast 

disease. This involved crossing resistant varieties with high-

yielding but susceptible varieties to create new cultivars with 

improved resistance. 

Cultural Practices: Farmers adopted various cultural practices 

to manage rice blast, such as adjusting planting density, 

optimizing irrigation, and practicing crop rotation. These 

practices aimed to create conditions less favorable for the 

fungus. 

Chemical Control: Fungicides were introduced for the control 

of rice blast. However, their long-term effectiveness is limited 

due to the potential development of resistant strains of the 

fungus and environmental concerns. 

Biological Control: Researchers explored the use of beneficial 

microorganisms and antagonistic fungi to control rice blast. 

This approach aimed to harness natural predators of the fungus 

to reduce disease incidence.Pathogen Monitoring and 

Surveillance: Scientists developed methods for monitoring the 

spread of the rice blast pathogen. Early detection and timely 

intervention were considered crucial for disease management. 

Understanding Host-Pathogen Interaction: Researchers delved 

into the molecular and cellular interactions between the rice 

plant and the blast fungus. This included studying the 

mechanisms of infection and the plant's defense responses. 

Development of Resistant Transgenic Varieties: Advances in 

genetic engineering led to the development of transgenic rice 

varieties with enhanced resistance to rice blast. Genes encoding 

antifungal proteins or proteins involved in the plant's defense 

mechanisms were introduced into the rice genome. 

International Collaboration: Given the global importance of rice 

production, international organizations, research institutions, 

and governments collaborated to share knowledge and 

resources to combat rice blast collectively.   

 

PROPOSED METHOD 

The proposed system for Rice Blast Disease Prediction, 

integrating Synthetic Minority Over-sampling Technique 

(SMOTE) with a Multilayer Perceptron (MLP), offers a 

multifaceted approach to enhance predictive accuracy and 

overcome challenges associated with imbalanced datasets The 

advantages of  this proposed system include:   

 Data Preprocessing and Quality Assurance  

 Imbalanced Dataset Handling:  

 Optimized Hyperparameter Tuning  

 Regularization Techniques   
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 Model Interpretability Measures  

 Computational Efficiency:  

 Dynamic Adaptation to Disease Patterns  

 Robust Evaluation Metrics  

METHODOLOGY 

Managing rice blast disease involves an integrated approach 

that combines various strategies. Here is a general methodology 

for the management of rice blast disease: 

Disease Surveillance and Monitoring: 

Regularly monitor rice fields for signs and symptoms of blast 

disease.Use remote sensing technologies, drones, or satellite 

imagery for large-scale surveillance.Establish a system for 

reporting and recording disease occurrences. 

Resistant Variety Selection: 

Choose rice varieties with known resistance to specific strains 

of the blast fungus.Incorporate genetic diversity in rice crops to 

reduce the risk of widespread susceptibility.Stay updated on the 

latest developments in resistant varieties through breeding 

programs. 

Cultural Practices: 

Optimize planting density and spacing to improve air 

circulation and reduce humidity around plants.Practice crop 

rotation to break the disease cycle.Adjust irrigation practices to 

avoid creating conditions favorable for the fungus.Ensure 

proper drainage to minimize waterlogged conditions. 

Fungicide Application: 

Use fungicides as a preventive measure during critical growth 

stages.Rotate fungicides with different modes of action to 

reduce the risk of resistance development.Follow 

recommended application rates and timings based on local 

conditions.Consider the environmental impact and adhere to 

safety guidelines. 

 Biological Control: 

Introduce or encourage natural enemies of the blast fungus, 

such as predatory fungi or bacteria.Explore the use of 

biopesticides containing beneficial microorganisms.Implement 

conservation biological control by maintaining habitats that 

support natural enemies. 

Host Plant Resistance Enhancement: 

Implement marker-assisted breeding techniques to develop rice 

varieties with improved resistance.Explore genetic 

modification technologies like CRISPR to enhance specific 

resistance traits.Promote the cultivation of resistant varieties 

through extension services. 

Integrated Pest Management (IPM): 

Adopt an integrated approach that combines cultural, 

biological, and chemical control methods.Tailor strategies to 

local conditions and rice cultivation systems.Monitor and 

assess the effectiveness of different control measures. 

    RESULTANDANALYSIS 

 

 

 

For the majority of Indians, agriculture is their main source of 

revenue. India is the world's second- largest producer of wheat and 

rice, and agriculture contributes 17% of the country's overall GDP. 

A significant food product for many regions of India is rice (oryza 

sativa). Rice is an essential crop in India because it was grown 

there on the largest scale. Providing 20% of all energy and serving 

as the primary food source for more than 50% of the world's 

people, rice is a significant cereal crop. Recent advancements in 

crop production technology had put a strain on rice output and had 

an effect on disease occurrence as well Thus, intensive 

fertilization is akey componentof crop management, while 

repetitive flooding exacerbates the disease issue and expanded rice 

monoculture aids in the spread of pathogens from one crop to 

another. Numerous pathogens had harmed India’s rice harvest. 

The most destructive of the 36 rice illnesses was rice blast, which 

was brought on by Magnaporthe Oryae.The output of paddy crops 

throughout the nation was seriously threatened by this disease. 

Rice blast was still a perplexing issue in several rice-growing 

regions (tropical and temporal), where the pathogen 

spreadsexponentially and was challenging for farmers to 

controlled, lowering paddy crop output in the field. Due to 

favourable weather during the crop season, rice blast in India was 

a major worry. The fungus that caused the illness manifests, 

multiplies, and spreads as a result of climate. Although the plant 

had enough nutrients, the climate factors had a significant impact 

on the frequency of rice blasts in addition to the climatic factors. 

 

REFERENCE 

 

[1] Intelligence in Pattern Recognition: Proceedings of CIPR 

2019. Springer Singapore, 2020. 

[2] Daniya, T., and S. Vigneshwari. "A review on machine 

learning techniques for rice plant disease detection in 

agricultural research." system 28.13 (2019): 49-62. 

http://www.ijrti.org/


© 2024 IJNRD | Volume 9, Issue 3 March 2024| ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2403221 International Journal of Novel Research and Development (www.ijnrd.org) 
 

 

c154 
c154 

Lamba, Shweta, et al. "A novel hybrid severity 

prediction model for blast paddy disease using machine 

learning."Sustainability 15.2 (2023): 1502. 

[3] Mandal, Nandita, et al. "Spectral characterization and 

severity assessment of rice blast disease using univariate 

and multivariate models."Frontiers in Plant Science 14 

(2023): 1067189. 

[4] Pandit, Devanshi, et al. "Effect of weather parameters 

on the development and progression of rice blast disease 

in Jammu plains."Indian Phytopathology 76.1 (2023): 

89-94. 

[5] Das, Shubhajyoti, et al. "Deep Learning Analysis of 

Rice Blast Disease Using Remote Sensing 

Images."IEEE Geoscience and Remote Sensing Letters 

20 (2023): 1-5. 

[6] Daniya, Thavasilingam, and Vigneshwari Srinivasan. 

"Shuffled shepherd social optimization based deep 

learning for rice leaf disease classification and severity 

percentage prediction."Concurrency and Computation: 

Practice and Experience 35.4 (2023): e7523. 

[7] Zhang, Nannan, et al. "Detection of Cotton Verticillium 

Wilt Disease Severity Based on Hyperspectrum and 

GWO-SVM."Remote Sensing 15.13 (2023): 3373. 

[8] Sandeep, N., et al. "RiceBlast Forecasting Using Interval 

Valued Data at Coimbatore, India."Int. J. Environ. Clim. 

Change 13.10 (2023): 1882-1888. 

[9] Stephen, Ancy, A. Punitha, and A. Chandrasekar. 

"Optimal deep generative adversarial network and 

convolutional neural network for rice leaf disease 

prediction."The Visual Computer (2023): 1-18. 

[10] Singh, Gursewak, and Ranjit Singh. "Rice Leaf Disease 

Prediction: A Survey."2023 International Conference 

on Inventive Computation Technologies (ICICT). IEEE, 

2023. 

[11]  Mirandilla, Jean Rochielle F., et al. "Leaf Spectral 

Analysis for Detection and Differentiation of Three 

Major Rice Diseases inthe Philippines."Remote Sensing 

[12] Varsha, M., B. Poornima, and Pavan Kumar. "A 

Machine Learning Technique for Rice Blast 

DiseaseSeverity Prediction Using K-MeansSMOTE 

Class Balancing." International Journal of Risk and 

Contingency Management (IJRCM) 11.1 (2022): 1-27. 

Singh, Gursewak,and Ranjit Singh. "Rice Leaf Disease 

Prediction: A Survey."2023 International Conference  

on Inventive Computation Technologies (ICICT). IEEE, 

2023. 

[13]  Sriwanna, Kittakorn. "Weather-based rice blast 

disease forecasting." Computers and Electronics in 

Agriculture 193 (2022): 106685. 

[14]  O. V. Putra, N. Trisnaningrum, N. S. Puspitasari, A. T. 

Wibowo and E. Rachmawaty, "An Optimized Rice Leaf 

Disease Classification using Transfer Learning and 

BalancedClass Weight Distribution based on Bandit 

Approach," 2022 5th International Conference on 

Information and Communications Technology 

(ICOIACT), Yogyakarta, Indonesia, 2022, pp. 417-422, 

doi: 10.1109/ICOIACT55506.2022.9971878. 

[15]  Jiang, Zhencun, Wenping, Yuze. "Recognition of rice 

leaf diseases and wheat leaf diseases based on multi-task 

deep transfer learning." Computers and Electronics in 

Agriculture 186 (2021): 106184. 

[16]  Bhatia, Anshul, Anuradha Chug, and Amit Prakash 

Singh. "Application of extreme learning machine in plant 

disease prediction for highly imbalanced dataset." Journal 

of Statistics and Management Systems 23.6 (2020): 1059-

1068. 

[17]  Ma, H.; Huang, W.; Jing, Y.; Yang, C.; Han, L.; Dong, 

Y.; Ye,H.; Shi, Y.; Zheng, Q.; Liu,L.; Ruan, C. Integrating 

Growth and Environmental Parameters to Discriminate 

Powdery Mildew and Aphid of Winter Wheat Using Bi-

Temporal Landsat-8 Imagery. Remote Sens. 2019, 11, 

846. https://doi.org/10.3390/rs11070846 

[18]  Gao, Qijuan, Jin, Xia. "Identification of orphan genes in 

unbalanced datasets based on ensemble learning." 

Frontiers in Genetics 11 (2020): 820. 

[19]  Nettleton, D.F., Katsantonis, D., Kalaitzidis, A. et al. 

Predicting rice blast disease: machine learning versus 

process-based models. BMC Bioinformatics 20, 514 

(2019). 

[20]  Luo, Yh., Jiang, P., Xie, K. et al. Research on optimal 

predicting model for the grading detection of rice blast. 

Opt Rev 26, 118–123 (2019). 

https://doi.org/10.1007/s10043-018-0487-3 

[21]  Samudra, Ami Anggraini, Kudang BoroSeminar,and 

Widodo. "DEVELOPMENTOF WEB- BASED SYSTEM 

FOR BLAST DISEASE FORE CASTING INRICE 

PLANTATION."Jurnal 

Edik Informatika Penelitian Bidang Komputer Sains dan 

Pendidikan Informatika 5.2 (2019):17-28. 

[22]       Das, Ankur, Sunanda,Shampa. "Feature selection using 

graph-based clusteringforrice disease prediction." Computational 

http://www.ijrti.org/
https://doi.org/10.3390/rs11070846
https://doi.org/10.1007/s10043-018-0487-3
https://doi.org/10.1007/s10043-018-0487-3

