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Chapter 6 Innovations in Crop Disease Management  

  

 

Traditional Methods for Plant Disease 

Management  
 

Monalisa Sen 

 

Traditional methods of plant disease management form an important component of Indian 

agriculture, developed through centuries of farmer experience and indigenous knowledge 

across diverse agro-climatic regions. This chapter reviews major traditional practices used to 

manage fungal, bacterial and viral diseases in field crops, vegetables and fruit crops, and 

discusses their scientific relevance in sustainable crop protection. In cereals such as rice, wheat, 

maize, bajra and jowar, practices including healthy seed selection, sun drying, timely sowing, 

crop rotation, mixed cropping, field sanitation, and balanced nutrient application are widely 

followed to reduce diseases such as blast, sheath blight, rusts, smuts, downy mildews and grain 

moulds. In sugarcane, the use of disease-free setts, roguing of infected clumps, trash mulching, 

and sett treatments using lime, ash, botanicals, cow urine and cow milk-based preparations 

contribute to reducing red rot, smut and wilt complexes. Vegetable crops such as potato, chilli 

and cucurbits are traditionally protected through seed tuber selection, removal of infected 

plants, crop residue management, and sprays of neem, garlic, turmeric extracts, and diluted cow 

urine or cow milk to reduce late blight, bacterial wilt, mosaic viruses and powdery mildew. In 

fruit crops including apple, pear, guava and mango, orchard sanitation, pruning, canopy 

management, organic amendments, and locally used botanical and cow-based sprays are 

practiced for reducing scab, blights, anthracnose and fruit rots. Traditional approaches mainly 

function by lowering inoculum levels, breaking disease cycles, improving soil health and 

reducing disease-favouring microclimates. Key advantages include low cost, local availability, 

reduced pesticide residues, and ecological safety; however, limitations include variable 

effectiveness, lack of standardization, slower action under severe epidemics, and limited 

validation for large-scale adoption.  
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The chapter highlights the scope for scientific validation, refinement and integration of these 

practices with modern integrated disease management (IDM) for resilient crop health 

management in India. 

 

Introduction  

 

Plant diseases caused by fungi, bacteria, viruses, and other pathogens are among the major constraints 

limiting agricultural productivity and food security worldwide. These diseases significantly reduce crop yield 

and quality by affecting plant growth, physiological processes, and post-harvest storage. In India, where 

agriculture supports a large proportion of the population, effective plant disease management is essential for 

ensuring sustainable crop production. However, long before the advent of modern chemical pesticides and 

scientific plant pathology, farmers relied on indigenous knowledge systems and locally available resources 

to protect crops from diseases. These traditional practices evolved over generations through careful 

observation, experimentation, and adaptation to local environmental conditions (Rangaswami & Mahadevan, 

2002). 

 

Traditional methods of plant disease management form an important part of Indigenous Technical 

Knowledge (ITK) and reflect the ecological understanding of farming communities. These practices include 

cultural operations such as crop rotation, mixed cropping, seed selection, sanitation, and the use of organic 

amendments and botanical extracts. Farmers also utilize cow-based formulations such as cow urine, cow 

milk, and fermented preparations to suppress plant pathogens and improve plant health. Such methods are 

generally preventive in nature and aim to maintain a balanced agroecosystem that discourages disease 

development (Prakash et al, 2008). In many traditional farming systems, disease management is closely 

linked with soil health and crop diversity. Practices such as the application of farmyard manure, compost, 

and plant residues enhance soil microbial activity and improve soil structure, which can suppress soil-borne 

pathogens. Similarly, agronomic practices like proper plant spacing, timely sowing, and field sanitation help 

reduce favourable conditions for disease development. These approaches not only reduce pathogen inoculum 

but also strengthen plant resistance and resilience to environmental stress (Palti, 1981). 

 

With increasing concerns about pesticide residues, environmental pollution, and the development of pathogen 

resistance to chemical fungicides, traditional plant disease management methods are receiving renewed 

attention. These practices are generally low-cost, locally accessible, environmentally safe, and compatible 

with organic farming systems. Although traditional methods may not always provide complete disease 

control under severe epidemic conditions, they play a significant role in preventive disease management and 

sustainable agriculture (Agrios, 2005). Therefore, documenting, validating, and integrating traditional 

disease management practices with modern scientific approaches is essential for developing effective and 

sustainable crop protection strategies by combining indigenous knowledge with advances in plant pathology 

and integrated disease management (IDM), it is possible to develop resilient agricultural systems that ensure 

long-term crop health and productivity. 

 

Importance of Traditional Disease Management in Indian Agriculture 

 

Traditional plant disease management practices play an important role in maintaining crop health in small 

holder farming systems. These methods rely on locally available resources and are often low-cost and 

environmentally safe. Farmers across different regions of India have developed region-specific techniques 

that are adapted to local crops, climatic conditions, and disease problems. One of the key advantages of 
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traditional practices is their emphasis on preventive disease management. Instead of relying solely on 

chemical treatments after disease outbreaks, traditional systems focus on improving soil health, crop 

diversity, and field hygiene. These measures help reduce the initial inoculum and prevent favourable 

conditions for pathogen development (Prakash et al, 2008). Another important aspect is the role of organic 

amendments such as farmyard manure, compost, and green manures. These inputs improve soil structure and 

microbial activity, which can suppress soil-borne pathogens. In addition, botanical extracts prepared from 

plants such as neem, garlic, and turmeric possess antimicrobial properties that help control fungal and 

bacterial diseases. 

 

Traditional Cultural Practices in Disease Management 

 

Cultural practices form the foundation of traditional plant disease management systems. These practices 

modify the crop environment to reduce pathogen survival and spread. 

 

1. Seed Selection and Treatment 

Farmers traditionally select healthy seeds from disease-free plants to prevent the introduction of 

pathogens into new cropping seasons. Sun drying of seeds before storage is commonly practiced to 

reduce fungal contamination and improve seed health. 

 

2. Crop Rotation 

Crop rotation is widely used to break the life cycle of soil-borne pathogens. Rotating cereals with 

legumes or other non-host crops reduces pathogen buildup in the soil. 

 

3. Mixed Cropping and Intercropping 

Mixed cropping reduces disease spread by interrupting the continuous availability of host plants. 

This practice also enhances biodiversity within the cropping system. 

 

4. Field Sanitation 

Removal of infected plant debris, weeds, and diseased plant parts reduces pathogen inoculum and 

prevents further spread of diseases.  

 

Table 1. Examples of diseases managed by traditional practices 

Sl. 

No. 

Name of Traditional 

Method 

Crop Disease Managed Example Practice Source 

1 Sanitation Potato Late blight 

(Phytophthora infestans) 

Removal of infected 

tubers and 

crop debris 

Singh et al., 2017 

2 Healthy seed selection Rice Blast (Magnaporthe 

oryzae) 

Selection of disease-

free seeds 

Rangaswami & 

Mahadevan, 

2002 

3 Sun drying of seeds Wheat Loose smut Sun drying reduces 

seed- borne 

infection 

Agrios, 2005 

4 Crop rotation Tomato Bacterial wilt (Ralstonia 

solanacearum) 

Rotation with non-

host crops 

Palti, 1981 
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5 Mixed cropping Bajra Downy mildew Intercropping with 

legumes 

Prakash et al., 2008 

6 Roguing Chilli Viral mosaic Removal of infected 

plants 

Sharma, 2012 

7 Field sanitation Cucurbits Powdery mildew Removal of 

infected leaves 

Singh & Singh, 

2014 

8 Proper drainage Rice Sheath blight Avoid water 

stagnation 

Agrios, 2005 

 

Table 2. Common traditional cultural practices for disease management 

Practice Purpose Example Crops 

Healthy seed selection Prevent seed-borne diseases Rice, wheat 

Sun drying of seeds Reduce fungal infection Cereals 

Crop rotation Break pathogen life cycle Rice–pulse rotation 

Mixed cropping Reduce disease spread Millets with legumes 

Field sanitation Remove inoculum sources Vegetables and fruits 

 

Traditional disease management in major field crops 

 

• Rice 

Rice is affected by diseases such as blast, sheath blight, and bacterial leaf blight. Traditional management 

includes healthy seed selection, sun drying, balanced fertilization, and proper field drainage. 

 

• Wheat 

Rusts and smuts are major diseases of wheat. Farmers traditionally practice early sowing, crop rotation, 

and deep summer ploughing to expose pathogens to sunlight. 

 

• Maize, Bajra, and Jowar 

These crops are commonly affected by downy mildew and grain mould. Mixed cropping and removal of 

infected plants are common traditional management strategies. 

 

• Sugarcane 

In sugarcane, diseases such as red rot and smut are controlled by using healthy setts and treating planting 

material with lime, ash, or cow urine before planting. 

 

Traditional disease management in vegetable Crops 

Vegetable crops are highly susceptible to fungal, bacterial, and viral diseases. Traditional methods involve 

preventive measures and botanical sprays. 

 

• Potato 

Healthy tuber selection and crop rotation help reduce late blight and bacterial wilt. 
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• Chilli 

Neem, garlic, and turmeric extracts are commonly used as sprays to suppress fungal pathogens and viral 

diseases. 

 

• Cucurbits 

Removal of infected plants, crop rotation, and botanical sprays help manage powdery mildew and mosaic 

viruses. 

 

Traditional Disease Management in Fruit Crops 

Fruit crops require long-term management strategies due to perennial growth. 

 

• Apple and Pear 

Pruning of infected branches and removal of fallen leaves help reduce diseases such as scab. 

 

• Mango 

Orchard sanitation, pruning, and neem-based sprays help control anthracnose and powdery mildew. 

 

• Guava 

Application of organic manure and proper drainage helps reduce wilt diseases. 

 

Table 3. Traditional Practices for Disease Management in Different Crops 

Practice Purpose Example Crops 

Healthy seed selection Prevent seed-borne diseases Rice, wheat 

Sun drying of seeds Reduce fungal infection Cereals 

Crop rotation Break pathogen life cycle Rice–pulse rotation 

Mixed cropping Reduce disease spread Millets with legumes 

Field sanitation Remove inoculum sources Vegetables and fruits 

 

Table 4. Traditional Disease Management Practices Used in Major Indian Crops 

Crop Major Diseases Traditional 

Management Practices 

Purpose/Mechanism 

Rice Blast, sheath 

blight, bacterial 

leaf blight 

Selection of healthy seeds, sun 

drying of seeds, crop rotation, 

balanced fertilizer application, 

field sanitation 

Reduces seed-borne pathogens 

and lowers field inoculum 

Wheat Rusts, smuts, 

loose smut 

Use of clean seeds, crop rotation, 

early sowing, removal of infected 

plants. 

Prevents spread of pathogen 

and interrupts disease cycle 

Maize Downy mildew, 

leaf blight 

Seed selection, crop rotation with 

legumes, timely sowing 

Reduces pathogen survival and 

improves soil health 

Bajra (Pearl 

millet) 

Downy mildew, 

ergot 

Roguing of infected plants, mixed 

cropping, early sowing 

Limits pathogen spread and 

reduces disease pressure 
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Sugarcane Red rot, smut, wilt Use of disease-free setts, sett 

treatment with lime, ash or cow 

urine, trash mulching 

Eliminates infected planting 

material and improves soil 

environment 

Potato Late blight, 

bacterial wilt 

Selection of healthy seed tubers, 

field sanitation, crop rotation 

Reduces pathogen survival and 

disease spread 

Chilli Anthracnose, viral 

mosaic 

Sprays of neem extract, garlic 

extract, turmeric solution, 

removal of infected plants 

Botanical extracts act as 

antimicrobial agents 

Cucurbits Powdery mildew, 

mosaic viruses 

Use of botanical sprays, field 

sanitation, mixed cropping 

Reduces pathogen infection and 

vector populations 

Mango Anthracnose, 

powdery mildew 

Pruning of infected branches, 

orchard sanitation, application of 

cow- based formulations 

Improves air circulation and 

reduces pathogen inoculum 

Apple Scab, fruit rot Proper pruning, sanitation, 

removal of diseased fruits 

Reduces overwintering 

inoculum sources 

 

Botanical extracts used in traditional disease management 

Plants produce natural compounds with antimicrobial properties that can suppress plant pathogens. 

 

Table 5. Common botanicals used 

Sl. 

No. 

Traditional Method 

(Botanical) 

 Crop Disease 

Managed 

Example Practice Source 

1 Neem extract spray Chilli Anthracnose Foliar spray of neem 

extract 

Singh & Singh, 

2014 

2 Garlic extract Tomato Bacterial wilt Garlic bulb extract 

spray 

Aneja, 2003 

3 Turmeric extract Vegetables Fungal leaf spots Turmeric solution 

spray 

Prakash et al., 

2008 

4 Ginger extract Cucurbits Powdery mildew Rhizome extract 

application 

Sharma, 2012 

5 Tulsi extract Vegetables Bacterial diseases Leaf extract spray Singh et al., 2017 

These extracts are biodegradable and environmentally safe compared to synthetic pesticides. 

 

Role of Cow-Based Products 

Cow-based formulations are widely used in traditional Indian agriculture. 

 

• Cow Urine 

Cow urine contains antimicrobial compounds and is diluted with water before spraying to suppress fungal 

and bacterial pathogens. 

 

• Cow Milk 

Milk sprays have been reported to reduce viral diseases and powdery mildew in several crops. 
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•  Panchagavya 

Panchagavya is a fermented mixture of cow dung, cow urine, milk, curd, and ghee used to enhance plant 

immunity and microbial activity. 

 

Table 6. Cow-based traditional practices in disease management 

Sl. 

No. 

Traditional 

Method 

Crop Disease Managed Example Practice Source 

1 Cow urine spray Sugarcane Red rot Sett treatment with 

diluted cow urine 

Prakash 

et al., 2008 

2 Cow urine spray Vegetables Bacterial diseases Foliar spray (diluted) Sharma et al., 

2015 

3 Cow milk spray Cucurbits Powdery mildew Milk spray  

(10–20%) 

Singh et al., 2017 

4 Panchagavya Rice General disease 

resistance 

Foliar application Prakash et al., 

2008 

5 Cow dung 

compost 

Guava Wilt Soil amendment Palti, 1981 

 

Table 7. Common botanical extracts used in traditional plant disease management 

Botanical 

Plant 

Plant 

Part Used 

Major Active 

Compound 

Target Pathogens/Diseases Mode of Action 

Neem 

(Azadirachta 
indica) 

Leaves, 

seeds, oil 

Azadirachtin, 

nimbin, salannin 

Fungal diseases such as 

powdery mildew, leaf spots, 

and damping-off 

Antifungal, 

antibacterial, and 

insect repellent 

properties 

Garlic 

(Allium 

sativum) 

Bulbs Allicin, sulfur 

compounds 

Bacterial wilt, fungal leaf 

spots, blights 

Strong antimicrobial 

activity inhibiting 

pathogen growth 

Turmeric 

(Curcuma 

longa) 

Rhizome Curcumin Fungal pathogens causing 

rots and leaf spots 

Antifungal and 

antioxidant properties 

Ginger 

(Zingiber 

officinale) 

Rhizome Gingerol, 

shogaol 

Fungal and bacterial diseases Inhibits microbial 

growth and pathogen 

development 

Tulsi (Ocimum 
sanctum) 

Leaves Eugenol, 

essential oils 

Bacterial and fungal diseases Antimicrobial and 

antifungal effects 

Marigold 

(Tagetes spp.) 

Leaves, 

roots 

Thiophenes Soil-borne pathogens and 

nematodes 

Suppresses pathogen 

populations in 

soil 

Lantana 

(Lantana 
camara) 

Leaves Lantadene 

compounds 

Leaf spot pathogens and 

fungal infections 

Antimicrobial 

properties against 

plant pathogens 

Eucalyptus 

(Eucalyptus 

spp.) 

Leaves Eucalyptol, 

essential oils 

Fungal pathogens and 

bacterial diseases 

Antifungal and 

antibacterial 

activity 
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Advantages of Traditional Disease Management 

 

Traditional plant disease management practices offer several ecological, economic, and social benefits. These 

approaches are deeply rooted in indigenous agricultural knowledge and rely on locally available resources 

and environmentally sustainable practices. The major advantages of traditional disease management methods 

are discussed below: 

Low cost and locally available inputs 

 

One of the most significant advantages of traditional plant disease management practices is their affordability 

and accessibility to farmers, especially small and marginal farmers. Most traditional practices rely on locally 

available materials such as farmyard manure, crop residues, botanical extracts, cow urine, and ash. These 

materials are readily available in rural farming systems and do not require expensive external inputs. For 

example, farmers often prepare plant extracts from neem, garlic, turmeric, or other locally available plants to 

control plant pathogens. Similarly, cow-based products such as cow urine and cow dung are commonly used 

as natural formulations for disease suppression. Because these inputs are inexpensive and easily accessible, 

traditional disease management methods reduce the financial burden on farmers and make crop protection 

more sustainable in resource-limited farming systems. 

Environmentally friendly and biodegradable 

 

Traditional disease management practices are generally environmentally safe and biodegradable. Unlike 

synthetic chemical pesticides, botanical extracts and organic inputs break down naturally in the environment 

without causing long- term contamination of soil, water, or air. These methods minimize the risk of 

environmental pollution and help maintain ecological balance within agricultural ecosystems. In addition, 

traditional practices reduce the harmful effects of pesticides on beneficial organisms such as pollinators, 

natural enemies of pests, and soil microorganisms. By preserving biodiversity and ecological stability, 

traditional disease management contributes to sustainable agricultural production and environmental 

conservation. 

 

Reduced pesticide residues in food 

 

The excessive use of chemical pesticides in modern agriculture has raised serious concerns about pesticide 

residues in food products. These residues can pose potential health risks to consumers and farm workers. 

Traditional plant disease management methods rely primarily on natural substances such as plant extracts, 

organic amendments, and biological processes, which significantly reduce the risk of chemical contamination 

in agricultural produce. As a result, crops produced using traditional methods are generally safer for human 

consumption and meet the increasing demand for pesticide-free or organically grown food. This aspect is 

particularly important in the context of food safety, public health, and export-oriented agricultural markets. 

 

Improved soil fertility and biodiversity 

 

Traditional agricultural practices often emphasize the use of organic inputs such as farmyard manure, 

compost, green manures, and crop residues. These materials improve soil structure, enhance nutrient 

availability, and increase soil organic matter content. The addition of organic materials also stimulates the 

growth and activity of beneficial soil microorganisms, including bacteria, fungi, and actinomycetes, which 

play an important role in nutrient cycling and natural suppression of plant pathogens. Healthy soils with 
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diverse microbial communities are more resilient to disease outbreaks and support better plant growth. 

Therefore, traditional disease management practices contribute not only to disease control but also to overall 

soil health and agricultural sustainability. 

 

Compatibility with organic farming systems 

 

Traditional plant disease management techniques are highly compatible with organic farming principles 

because they rely on natural and non-synthetic inputs. Organic agriculture prohibits the use of most chemical 

pesticides and fertilizers, making traditional disease control methods particularly valuable. Botanical 

extracts, cow-based formulations, crop rotation, and field sanitation are widely recommended practices in 

organic crop production systems. These practices help maintain crop health while meeting the requirements 

of organic certification standards. As global demand for organic agricultural products continues to increase, 

traditional plant disease management methods can play an important role in supporting environmentally 

sustainable and economically viable farming systems. 

 

Limitations of traditional disease management 

 

Although traditional plant disease management practices offer several ecological and economic benefits, they 

also have certain limitations that restrict their effectiveness in modern intensive agricultural systems. These 

methods are generally preventive and rely on natural processes, which may not always provide complete 

disease control under severe pathogen pressure. Some of the major limitations of traditional disease 

management techniques are discussed below: 

 

Lack of standardization and scientific validation 

 

One of the major limitations of traditional disease management methods is the absence of standardized 

protocols for preparation, dosage, and application. Many practices such as botanical sprays, cow urine 

formulations, and fermented plant extracts vary widely depending on the region, farmer experience, and local 

traditions.  

 

For example, neem extracts or cow urine-based sprays may be prepared using different concentrations and 

fermentation periods in different locations. Because these methods are not always standardized, their 

effectiveness can vary significantly from one field to another. Furthermore, many traditional practices lack 

sufficient scientific validation through controlled experiments, which makes it difficult to recommend them 

widely in modern agriculture. 

 

Variable effectiveness under severe disease pressure 

 

Traditional disease management techniques are often preventive rather than curative. They work mainly by 

improving plant health, reducing pathogen inoculum, or creating unfavourable conditions for disease 

development. While these approaches can effectively reduce disease incidence under moderate conditions, 

they may not provide adequate protection during severe disease outbreaks or epidemic situations.  

 

For instance, during high humidity and favourable environmental conditions, diseases such as rice blast or 

potato late blight can spread rapidly, and traditional practices alone may not be sufficient to control them. In 

such situations, modern fungicides or integrated disease management strategies may be required. 
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Slow mode of action 

 

Another limitation of traditional plant disease management practices is their relatively slow mode of action 

compared to chemical pesticides. Botanical extracts and organic formulations often suppress pathogen 

growth gradually rather than providing immediate control. As a result, farmers may need to apply these 

treatments repeatedly over time to achieve satisfactory results. In contrast, chemical fungicides and 

bactericides typically provide rapid and visible disease control, which is particularly important in commercial 

agriculture where crop losses must be minimized quickly. 

 

Labour-intensive nature 

 

Many traditional disease management practices require considerable manual labour and time. Preparation of 

botanical extracts, fermentation of cow-based formulations, removal of infected plant parts, and maintenance 

of field sanitation often require regular monitoring and labour input.  

 

In large-scale commercial farming systems where labour availability is limited or costly, these practices may 

be difficult to implement efficiently. As a result, farmers engaged in intensive agriculture often prefer quicker 

and less labour-intensive chemical control methods. 

 

Short shelf life of botanical preparations 

 

Most botanical extracts and cow-based formulations used in traditional agriculture have a short shelf life and 

must be prepared fresh before use. Unlike commercially manufactured pesticides, which are formulated to 

remain stable for long periods, traditional preparations may lose their effectiveness if stored for extended 

periods. Factors such as temperature, microbial contamination, and exposure to sunlight can degrade the 

active compounds in botanical extracts. This limitation makes it difficult to store and transport these 

preparations for large- scale agricultural use. 

 

Limited compatibility with modern intensive agriculture 

 

Traditional disease management methods were originally developed for small- scale, diversified farming 

systems with low external inputs. However, modern agriculture often involves large monoculture fields, high-

yielding crop varieties, and intensive fertilizer use. Under such conditions, disease pressure may be much 

higher, and traditional practices alone may not provide sufficient protection Therefore, while traditional 

methods can contribute to sustainable agriculture, they may need to be integrated with modern plant 

protection strategies to ensure effective disease control. 

 

Knowledge erosion and poor documentation 

 

Another major challenge associated with traditional plant disease management practices is the gradual loss 

of indigenous knowledge. Much of this knowledge has been transmitted orally from one generation of farmers 

to another and has not been systematically documented. With increasing modernization and changes in 

farming practices, many traditional techniques are being forgotten. The lack of proper documentation and 

scientific evaluation limits the preservation and wider dissemination of these valuable practices. 
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Table 8. Advantages and Limitations of Traditional Plant Disease Management Methods 

Aspect Advantages Limitations 

Cost Low-cost and affordable for small and 

marginal farmers 

Limited financial support for 

large-scale implementation 

Availability Materials such as plant extracts, cow 

urine, and farm residues are locally 

available 

Availability may vary 

depending on region and season 

Environmental impact Environmentally friendly with 

minimal pollution 

Sometimes insufficient during 

severe epidemics 

Sustainability Promotes ecological balance and soil 

health 

Requires continuous field 

monitoring and management 

Resistance 

development 

Very low risk of pathogen resistance Effectiveness may vary across 

different pathogens 

Health safety Reduced pesticide residues and 

Safer for farmers and consumers 

Lack of standard dosage and 

application protocols 

Knowledge base Based on traditional farmer knowledge 

and indigenous practices 

Scientific validation may be 

limited in some cases 

Speed of action Preventive and long-term in nature Slower response compared to 

chemical control methods 

Adoption Easily adopted by small farmers using 

local resources 

Difficult to standardize for 

commercial large- scale 

agriculture 

 

Comparison between Traditional and Modern Plant Disease Management Methods 

 

Plant disease management strategies can broadly be classified into traditional (indigenous) methods and 

modern scientific approaches. Traditional practices are largely based on farmer experience, local knowledge, 

and ecological understanding developed over generations. These methods focus on prevention, cultural 

management, and the use of locally available natural materials. In contrast, modern plant disease management 

relies heavily on chemical pesticides, resistant varieties, biotechnology, and advanced diagnostic tools for 

disease control (Agrios, 2005; Singh, 2017). 

 

Traditional disease management techniques such as crop rotation, mixed cropping, field sanitation, seed 

selection, botanical extracts, and cow-based formulations are generally eco-friendly and inexpensive. These 

practices aim to reduce pathogen inoculum, interrupt disease cycles, and improve soil health, thereby 

enhancing plant resilience against diseases. However, their effectiveness may vary depending on 

environmental conditions and pathogen pressure. 

 

Modern disease management methods involve fungicides, bactericides, resistant cultivars, molecular 

diagnostics, and integrated disease management (IDM) strategies. These approaches often provide rapid and 

reliable disease control, especially during severe outbreaks. Nevertheless, excessive dependence on chemical 

control can lead to pesticide resistance, environmental contamination, and health concerns. 

 

Therefore, combining the strengths of both systems through integrated disease management (IDM) is 

increasingly recommended for sustainable crop protection (Sharma & Singh, 2018). 
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Table 9. Comparison of Traditional and Modern Plant Disease Management Methods 

Parameter Traditional Disease Management Modern Disease Management 

Knowledge base Indigenous knowledge and farmer 

experience 

Scientific research and experimental 

validation 

Main approaches Cultural practices, botanical extracts, 

cow-based products, sanitation 

Chemical pesticides, 

resistant varieties, biological control, 

biotechnology 

Cost Generally low and affordable for small 

farmers 

Often higher due to chemicals, 

improved seeds, and equipment 

Environmental impact Environmentally friendly and 

sustainable 

May cause environmental pollution 

and pesticide residues 

Speed of action Usually slower and preventive in 

nature 

Faster and more curative 

Standardization Often lacks standard protocols Scientifically standardized and tested 

Effectiveness during 

epidemics 

May be less effective under severe 

disease pressure 

More effective in controlling large 

outbreaks 

Availability of 

materials 

Locally available resources such as 

plant extracts and 

farm inputs 

Depends on market availability of 

chemicals 

and commercial products 

Risk of resistance 

development 

Very low High risk due to repeated pesticide 

use 

Sustainability Highly sustainable and eco- friendly Sustainable only  when used 

judiciously under integrated 

management 

 

Integrated Disease Management (IDM) based on traditional practices 

 

Integrated Disease Management (IDM) is a holistic approach that combines traditional knowledge with 

modern scientific techniques to manage plant diseases in an economically viable and environmentally 

sustainable manner. In the Indian agricultural context, IDM provides a framework to effectively utilize 

traditional plant disease management practices alongside improved crop varieties, biological control agents, 

and need-based chemical interventions. 

 

Traditional methods such as healthy seed selection, crop rotation, mixed cropping, field sanitation, and the 

use of botanical extracts and cow-based formulations form the foundation of IDM. These practices primarily 

act as preventive measures by reducing the initial inoculum of pathogens, breaking disease cycles, and 

creating unfavourable conditions for disease development. For example, in crops like rice and wheat, crop 

rotation and timely sowing reduce the incidence of fungal diseases such as blast and rust. Similarly, in 

vegetable crops like chilli and cucurbits, the use of neem and garlic extracts helps suppress fungal and 

bacterial pathogens. 

 

The incorporation of cow-based products such as cow urine, cow milk, and Panchagavya into IDM strategies 

enhances plant vigour and stimulates beneficial microbial activity in the soil. These inputs contribute to 

induced systemic resistance (ISR) in plants, thereby improving their ability to withstand pathogen attack. In 

addition, organic amendments such as farmyard manure and compost improve soil health and promote the 

growth of antagonistic microorganisms that naturally suppress soil-borne pathogens. 
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Modern components of IDM, including resistant varieties, biological control agents (e.g., Trichoderma, 

Pseudomonas fluorescens), and disease forecasting systems, complement traditional practices by providing 

targeted and efficient disease control. Chemical pesticides are used only as a last resort and in a judicious and 

need-based manner, thereby minimizing environmental and health risks. 

 

A key advantage of IDM is its adaptability across different cropping systems. For instance, in sugarcane, 

combining sett treatment with cow urine and biological agents can effectively manage red rot and smut. In 

fruit crops such as mango and apple, integrating orchard sanitation, pruning, and botanical sprays with 

biological control reduces diseases like anthracnose and scab. 

 

Overall, IDM emphasizes a systems-based approach where multiple compatible strategies are combined to 

achieve effective disease management. The integration of traditional knowledge with modern plant protection 

technologies not only enhances disease control but also ensures sustainability, reduces dependency on 

synthetic chemicals, and promotes eco-friendly agriculture. 

 

Significance of Integrating Both Approaches 

 

The integration of traditional knowledge with modern scientific technologies can significantly improve 

disease management strategies. Traditional methods provide sustainability, ecological balance, and low-cost 

solutions, while modern approaches contribute precision, reliability, and rapid disease suppression. Integrated 

Disease Management (IDM) combines these strengths to develop resilient and environmentally responsible 

crop protection systems, particularly important for smallholder agriculture in developing countries like India. 

 

Table 10. IDM-based integration (Traditional + Modern) 

Sl. 

No. 

Traditional Method Crop Disease 

Managed 

Integrated 

Approach 

Source 

1 Crop rotation + 

sanitation 

Potato Late blight + fungicide  

(need-based) 

Agrios, 2005 

2 Neem spray + roguing Chilli Viral mosaic + vector control Singh & Singh, 2014 

3 Healthy seed 

+ sun drying 

Wheat Smut + seed treatment Rangaswami & Mahadevan, 

2002 

4 Sett treatment 

(cow urine) 

Sugarcane Red rot + Trichoderma Prakash et al., 2008 

5 Pruning + sanitation Mango Anthracnose + fungicide spray Sharma, 2012 

 

Future Prospects 

 

Traditional plant disease management practices have significant potential in sustainable agriculture. 

Scientific validation and standardization of these methods can enhance their reliability and adoption. 

Research on the antimicrobial properties of botanical extracts and cow-based products may lead to the 

development of eco-friendly plant protection products. Integration of traditional knowledge with modern 

Integrated Disease Management (IDM) strategies, including resistant varieties and biological control agents, 

can provide effective and sustainable crop protection solutions for future agriculture. 
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Conclusion 

 

Traditional methods of plant disease management represent valuable indigenous knowledge developed 

through centuries of agricultural experience. These practices emphasize preventive measures, ecological 

balance, and sustainable use of natural resources. Although they have certain limitations, integrating 

traditional approaches with modern scientific techniques can help develop resilient crop protection strategies 

and promote sustainable agricultural systems. 
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