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1. Introduction 
One of the main biological limitations that lowers agricultural output and jeopardizes global food security 

is plant diseases. Crop development, production, and quality are greatly impacted by illnesses brought on 

by bacteria, viruses, nematodes, and fungus in local agro-ecosystems. In addition to lowering farmers' 

earnings, these illnesses upset the natural equilibrium of agricultural systems. The Food and Agriculture 

Organization (FAO) estimates that plant pests and diseases cause 20–40% of the world's crop production 

to be lost each year, resulting in significant financial losses and food shortages.  

Because of their ability to spread quickly and adapt to favorable climatic circumstances, fungal diseases 

are thought to be the most devastating of all plant diseases. 
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ABSTRACT 

One of the main factors influencing agricultural output and food security in regional 

agro-ecosystems is plant diseases. In order to identify prevalent plant diseases that 

occur in crop fields and to assess the management strategies used by farmers to reduce 

disease, a field study was carried out. Major crops like wheat, rice, tomatoes, potatoes, 

mustard, and pulses were grown in the sample agricultural area where the study was 

conducted. Field observations, farmer interviews, and disease incidence reporting were 

used to gather data. Leaf blight, powdery mildew, rust, wilt, damping-off, bacterial leaf 

spot, and mosaic virus infection were the main illnesses seen. Cereal crops were 

mostly impacted by fungal infections including rust and blight, although tomato and 

potato crops exhibited greater disease incidence due to favorable moisture and 

temperature conditions.While integrated disease management techniques including 

crop rotation, resistant cultivars, seed treatment, and field cleaning were less often 

used, farmers frequently used chemical fungicides and pesticides as the main control 

approach. The findings showed that the research area's agricultural output and quality 

were considerably lowered by disease incidence. In order to improve crop health, 

productivity, and environmental safety, the study stresses the necessity of integrated 

plant disease management and the significance of raising awareness of sustainable 

disease management practices. 
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In Indian farming systems, common fungal diseases include rust in wheat, blast in rice, early blight in 

tomatoes, late blight in potatoes, wilt in chickpeas, and powdery mildew in vegetables are commonly 

observed. 

According to Agrios (2005), because of their enormous capacity for reproduction and ability to survive in 

soil and plant detritus, fungus are the most common plant diseases impacting field crops. According to 

Savary et al. (2019), fungal pathogen-caused illnesses are responsible for the largest production losses in 

staple crops globally.  

Disease development is significantly influenced by environmental conditions, including temperature, 

humidity, rainfall, irrigation, and cropping patterns. Fungal spore development and infection are favored 

by high humidity and extended leaf wetness. Disease incidence is also increased by monocropping, 

inadequate drainage, and excessive irrigation. 

According to He et al. (2016), monoculture systems and agricultural intensification raise the possibility of 

plant disease outbreaks in agro-ecosystems.  

The main factors influencing the severity of fungal diseases in field crops are temperature and humidity, 

according to Jain et al. (2019).  

Chemical fungicides and pesticides are frequently used by farmers in local agricultural systems to control 

diseases since they yield immediate, noticeable results. On the other hand, overuse of agrochemicals 

causes soil degradation, pesticide resistance, environmental contamination, and the eradication of helpful 

microbes. According to Lamichhane et al. (2016), long-term crop protection cannot be achieved by 

relying just on chemical pesticides. Instead, to preserve the health of plants and soil, balanced and 

scientific management strategies are required. 

Crop rotation, the use of resistant cultivars, seed treatment, field sanitation, biological management, and 

need-based chemical application are all included. According to Mundt (2002), resistant cultivars and 

cultivar combinations greatly slow the development of disease and the adaption of pathogens. 

Additionally, biological control agents like Pseudomonas and Trichoderma aid in enhancing soil fertility 

and lowering soil-borne illnesses. 
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Early identification and disease forecasting have been enhanced by recent developments in plant disease 

diagnosis. Mobile advising systems, image-based disease diagnostics, and artificial intelligence are 

assisting farmers in promptly identifying symptoms and administering medication. AI-based plant disease 

detection systems greatly lower crop losses and increase diagnostic accuracy, according to Shafay et al. 

(2025). 

In order to detect significant pathogens, comprehend the spread of diseases, and assess farmer 

management techniques, plant disease surveys in local agro-ecosystems are crucial. 

Such surveys offer useful data for encouraging sustainable agriculture and creating disease management 

plans tailored to a particular area. In order to increase crop productivity and the health of the agro-

ecosystem, the current study is to evaluate the main plant diseases in nearby crop fields and examine the 

management strategies used by farmers.  

 

 

 

 

 

 

 

 

 

 

 

Methodologies 
A local agricultural environment comprising crop fields from neighboring villages where seasonal crop 

production and mixed cropping were practiced was used for the survey. Major crops grown in the 

research region included wheat, rice, tomatoes, potatoes, mustard, chickpeas, and pigeon peas. 

 

1. Choosing a Study Area  

Based on crop diversification and disease incidence, five agricultural fields from various regions were 

chosen. Both rainfed and irrigated farming methods were represented by the chosen locations. 

 

2. Observation and Field Survey 
During the crop growing season, field visits were carried out on a regular basis. Yellowing, leaf spots, 

wilting, powdery growth, rust pustules, mosaic patterns, and stem rot were among the visible signs noted.  
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3. Identification of Diseases 

Samples of diseased plants were gathered and diagnosed using conventional plant pathology guides and 

visual signs. For confirmation, farmer observations were also taken into account.  

 

4. Interview with Farmers 

Farmers were interviewed in a structured manner to gather data on disease incidence, crop loss, pesticide 

use, seed treatment, resistant cultivars, and conventional management techniques. 

 

5. Calculating Disease Incidence  
The following formula was used to determine the disease incidence:  

Disease Incidence (%) is calculated by dividing the total number of plants observed by the number of 

infected plants by 100.  

 

6. Analysis of Data  
The percentage distribution and comparative evaluation of crop disease prevalence were used to tabulate 

and analyze the collected data.  

 

Result and Discussion 

According to the survey, bacterial and viral infections were the next most common plant health 

constraints in the local agro-ecosystem, after fungal diseases. Crop type, season, irrigation technique, and 

field sanitation level all had a substantial impact on disease prevalence. Due to constant monocropping, 

intense irrigation, and increased humidity surrounding the canopy, vegetable crops exhibited greater 

disease severity than cereal crops.Five survey locations yielded a total of 320 field observations from 

various crop fields. Of these observations, fungal diseases accounted for 61%, bacterial diseases for 21%, 

viral diseases for 13%, and nematode and mixed infections for 5%. The crops most susceptible to disease 

were found to be tomatoes, potatoes, and brinjal.  
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After potato late blight, tomato early blight had the highest disease incidence (46%) and disease severity 

index (4.2). Excessive wetness and constant cultivation had a significant negative impact on these crops.  

 

Distribution of Disease Incidence by Season 

 

 
The excessive humidity and rains during the Kharif season, disease incidence was at its peak.Humidity 

and the development of disease were found to be strongly positively correlated. When humidity rose 

above 75%, fungal illnesses became much more prevalent.  

 

Farmers' Use of Disease Management Techniques 

 
Chemical fungicides were used extensively by most farmers due to their quick, noticeable effects. 

However, frequent use of pesticides raised input costs and had a detrimental impact on soil health. Due to 

inadequate awareness, the use of biological control techniques and resistant cultivars remained minimal.  

 

Disease Incidence-Related Estimated Yield Loss 
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Due to their higher market value and more severe disease progression, vegetable crops had a larger 

economic loss than cereals.  

 

Comparison of healthy versus sick crops 

 
The best sustainable strategy turned out to be Integrated Disease Management (IDM). Disease pressure 

can be considerably decreased by combining crop rotation, resistant varieties, seed treatment, sanitation, 

biological control, and need-based fungicide use. 

 

Conclusion 

Research 

Component 
 

Major Findings Impact on 

Agriculture 

Recommended 

Management Strategy 

Disease Prevalence Fungal diseases 

were most 

Reduced crop 

productivity and 

Timely disease diagnosis 

and fungicidal management 
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dominant, followed 

by bacterial and 

viral diseases 

poor crop quality 

Highly Affected 

Crops 

Tomato and potato 

showed maximum 

disease incidence 

High yield loss and 

major economic 

damage 

Resistant varieties and crop 

rotation 

Cereal Crop Diseases Wheat and rice 

were mainly 

affected by rust and 

blast diseases 

Lower grain quality 

and reduced market 

value 

Seed treatment and disease-

resistant seeds 

Disease-Promoting 

Factors 

Poor sanitation, 

monocropping, 

excess irrigation, 

and poor drainage 

Rapid disease spread 

and repeated 

infection 

Proper field sanitation and 

irrigation management 

Farmer Practices Most farmers 

depended on 

chemical fungicides 

and pesticides 

Increased production 

cost and 

environmental 

pollution 

Need-based chemical use 

with expert guidance 

IDM Adoption Low use of crop 

rotation, biological 

control, and seed 

treatment 

Long-term disease 

persistence and soil 

degradation 

Promotion of Integrated 

Disease Management (IDM) 

Economic Loss Vegetable crops 

suffered higher 

yield and income 

losses 

Financial instability 

among farmers 

Sustainable crop protection 

strategies 

Farmer Awareness Limited knowledge 

of disease diagnosis 

and sustainable 

control 

Financial instability 

among farmers 

Farmer training and 

extension services 

 

According to the report, one of the main factors lowering agricultural output in the local agro-ecosystem 

is plant diseases, particularly fungal infections. The most impacted crops were potatoes and tomatoes, 

while rust and blast diseases primarily damaged wheat and rice. While sustainable methods like crop 

rotation and seed treatment were less common, the majority of farmers relied on chemical fungicides. 

Enhancing crop health and guaranteeing sustainable agriculture depend on farmer awareness and 

Integrated Disease Management (IDM). 

 

References  

1. Agrios, G. N. (2005). Plant pathology (5th ed.). Elsevier Academic Press. 

2. Altieri, M. A., & Nicholls, C. I. (2004). Biodiversity and pest management in agroecosystems (2nd 

ed.). Haworth Press. 

3. Baker, K. F., & Cook, R. J. (1974). Biological control of plant pathogens. W.H. Freeman. 

4. Bhattacharya, S., Gupta, R., & Sharma, P. (2016). Disease forecasting systems and their role in 

sustainable agriculture. Indian Phytopathology, 69(2), 145–152. 

5. Chakraborty, S., & Newton, A. C. (2011). Climate change, plant diseases and food security: An 

overview. Plant Pathology, 60(1), 2–14. 

6. Chaerani, R., &Voorrips, R. E. (2006). Tomato early blight disease caused by Alternaria solani: The 

pathogen, genetics, and breeding for resistance. Journal of General Plant Pathology, 72(6), 335–347. 

7. Cook, R. J. (2000). Advances in plant health management in the twentieth century. Annual Review of 

Phytopathology, 38, 95–116. 



   

 

Global Journal of Science And Technology (GJST) 

ISSN: 3107-4863 Vol.2, Issue 1, January-March 2026, Page: 75-83                                                       

8. Das, P., Singh, R., & Kumar, V. (2020). Effect of excessive irrigation on fungal disease outbreaks in 

vegetable crops. Journal of Crop Protection, 9(3), 211–218. 

9. Dasgupta, S., Mehra, P., & Singh, A. (2015). Agro-ecosystem health and sustainable plant disease 

management. Agricultural Reviews, 36(4), 289–295. 

10. Dubey, S. C., Suresh, M., & Singh, B. (2016). Seed treatment strategies for management of soil-

borne diseases. Indian Journal of Plant Protection, 44(1), 10–18. 

11. FAO. (2020). Plant health and food security report. Food and Agriculture Organization of the United 

Nations. 

12. Fry, W. E. (2008). Phytophthora infestans: The plant destroyer. Molecular Plant Pathology, 9(3), 

385–402. 

13. Garrett, K. A., Dendy, S. P., Frank, E. E., Rouse, M. N., & Travers, S. E. (2006). Climate change 

effects on plant disease: Genomes to ecosystems. Annual Review of Phytopathology, 44, 489–509. 

14. Gupta, R., Sharma, S., & Verma, R. (2018). Purple blotch disease of onion and its management. 

Vegetable Science, 45(2), 233–240. 

15. He, D., Zhang, Z., & Huang, Y. (2016). Problems, challenges and future of plant disease 

management: From an ecological point of view. Journal of Integrative Agriculture, 15(4), 705–715. 

16. Islam, M. T., Rahman, M. M., & Hossain, M. A. (2021). Sustainable crop protection and plant 

disease management strategies. Sustainability in Agriculture, 13(5), 1–14. 

17. Jain, A., Sarsaiya, S., Wu, Q., Lu, Y., & Shi, J. (2019). A review of plant leaf fungal diseases and its 

environment speciation. Bioengineered, 10(1), 409–424. 

18. Jeger, M. J., Pautasso, M., Holdenrieder, O., & Shaw, M. W. (2018). Modelling disease spread and 

control in plant populations. Annual Review of Phytopathology, 56, 239–258. 

19. Joshi, R., Kumar, P., & Sharma, V. (2020). Farmer field schools and scientific disease diagnosis in 

rural agriculture. Extension Education Review, 28(2), 144–151. 

20. Khan, M. R., Altaf, S., & Mohiddin, F. A. (2019). Organic amendments and soil microbial balance in 

plant disease suppression. Archives of Phytopathology and Plant Protection, 52(1–2), 89–102. 

21. Kumar, S., Singh, R., & Patel, N. (2019). Farmer awareness and adoption of plant disease 

management practices. Indian Journal of Extension Education, 55(4), 85–90. 

22. Lamichhane, J. R., et al. (2016). Toward a reduced reliance on conventional pesticides in European 

agriculture. Plant Disease, 100(1), 10–24. 

23. Lucas, J. A. (2011). Plant pathology and plant pathogens (3rd ed.). Wiley-Blackwell. 

24. McDonald, B. A., & Linde, C. (2002). Pathogen population genetics, evolutionary potential, and 

durable resistance. Annual Review of Phytopathology, 40, 349–379. 

25. Meena, P. D., Awasthi, R. P., Godika, S., Sharma, P., Kumar, A., Singh, R., & Rabeet, N. (2014). 

Eco-friendly approaches managing major diseases of Indian mustard. Crop Protection, 62, 29–41. 

26. Mishra, A., Tiwari, R., & Verma, S. (2014). Field sanitation and reduction of disease inoculum in 

crop fields. Plant Disease Research, 29(1), 55–60. 

27. Mundt, C. C. (2002). Use of multiline cultivars and cultivar mixtures for disease management. 

Annual Review of Phytopathology, 40, 381–410. 

28. Nene, Y. L., & Thapliyal, P. N. (1993). Fungicides in plant disease control (3rd ed.). Oxford & IBH 

Publishing. 

29. Oerke, E. C. (2006). Crop losses to pests. Journal of Agricultural Science, 144(1), 31–43. 

30. Pandey, S., Bhandari, H., & Hardy, B. (2007). Economic costs of rice blast disease. International 

Rice Research Institute. 

31. Patel, H., Yadav, R., & Singh, P. (2021). Resistant crop varieties and disease suppression in vegetable 

crops. Journal of Plant Breeding, 12(3), 156–162. 

32. Pimentel, D. (2005). Environmental and economic costs of the application of pesticides. 

Environment, Development and Sustainability, 7(2), 229–252. 

33. Prasad, R., Singh, V., & Mehta, S. (2013). Monocropping and pathogen survival in agro-ecosystems. 

Agricultural Research Journal, 50(4), 344–350. 



   

 

Global Journal of Science And Technology (GJST) 

ISSN: 3107-4863 Vol.2, Issue 1, January-March 2026, Page: 75-83                                                       

34. Rani, S., Kumar, V., & Singh, J. (2017). Wilt diseases in pulses and their economic impact. Legume 

Research, 40(2), 245–252. 

35. Rao, P., Sharma, K., & Gupta, L. (2018). Role of extension services in promoting integrated disease 

management. Agricultural Extension Review, 30(1), 98–104. 

36. Savary, S., Willocquet, L., Pethybridge, S. J., Esker, P., McRoberts, N., & Nelson, A. (2019). The 

global burden of pathogens and pests on major food crops. Nature Ecology & Evolution, 3(3), 430–

439. 

37. Saxena, A., Kumar, R., & Singh, D. (2017). Importance of local plant disease surveys for location-

specific crop protection. Indian Phytopathology, 70(4), 455–460. 

38. Shafay, M., et al. (2025). Recent advances in plant disease detection: Challenges and opportunities. 

Plant Methods, 21(1), 1–25. 

39. Sharma, P., &Dohroo, N. P. (1982). White rust disease of mustard and its control measures. Indian 

Journal of Mycology and Plant Pathology, 12(2), 110–115. 

40. Sharma, V., Singh, A., & Rao, S. (2022). Mobile-based advisory systems for plant disease diagnosis. 

Journal of Agricultural Informatics, 13(1), 45–52. 

41. Singh, R. P., Hodson, D. P., Jin, Y., et al. (2012). Emergence and spread of new races of wheat stem 

rust fungus. Annual Review of Phytopathology, 50, 203–224. 

42. Singh, A., & Singh, R. (2010). Bacterial wilt disease in solanaceous crops and its management. 

Indian Journal of Plant Protection, 38(2), 150–156. 

43. Singh, P., Kumar, V., & Sharma, S. (2018). Crop rotation and soil-borne disease reduction. 

Agricultural Science Digest, 38(3), 201–206. 

44. Strange, R. N., & Scott, P. R. (2005). Plant disease: A threat to global food security. Annual Review 

of Phytopathology, 43, 83–116. 

45. Tripathi, S., Mishra, A., & Verma, R. (2015). Chilli leaf curl virus and its effect on fruit production. 

Vegetable Crop Science, 42(2), 112–118. 

46. Velásquez, A. C., Castroverde, C. D. M., & He, S. Y. (2018). Plant–pathogen warfare under changing 

climate conditions. Current Biology, 28(10), R619–R634. 

47. Verma, J. P., Yadav, J., & Tiwari, K. N. (2019). Biological control agents in sustainable plant disease 

management. Applied Soil Ecology, 140, 142–150. 

 

 

 

 

 

 

 


