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DEVELOPMENT OF POTATO EARLY BLIGHT (ALTERNARIA 

SOLANI) AND CONTROL MEASURES 

 

Abstract: Early blight, caused by the fungal pathogen Alternaria solani, is one of the most destructive foliar 

diseases affecting potato crops worldwide. It leads to significant yield and quality losses, particularly under favorable 

environmental conditions such as high humidity and warm temperatures. The disease primarily affects the leaves, 

stems, and occasionally the tubers, resulting in premature defoliation, reduced photosynthetic activity, and 

diminished tuber formation. This paper provides a comprehensive overview of the epidemiology, symptomatology, 

and lifecycle of A. solani, highlighting the critical environmental and agronomic factors that facilitate its development 

and spread. Drawing upon recent international research, including studies by Leiminger et al. (2014), Chaerani & 

Voorrips (2006), and others, the study explores both conventional and innovative strategies for managing the disease. 

These include cultural practices, biological control using antagonistic microorganisms, fungicide applications, and 

the use of resistant potato varieties. The integration of these methods into a sustainable and holistic framework, 

known as Integrated Disease Management (IDM), offers the most promising approach for reducing disease incidence 

while minimizing environmental and economic costs. The findings underscore the urgent need for continued research, 

particularly in breeding for resistance and improving biocontrol efficiency, to support global potato production and 

food security. 
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Introduction 

Potato (Solanum tuberosum L.) is one of the 

most important staple food crops globally, providing 

essential carbohydrates, vitamins, and micronutrients 

for billions of people. It is cultivated in over 150 

countries and plays a crucial role in food security, 

particularly in developing regions. However, the 

productivity and quality of potato crops are 

significantly affected by a wide range of biotic 

stresses, among which fungal diseases are the most 

devastating. 

One of the most prevalent and economically 

damaging fungal diseases of potato is early blight, 

primarily caused by the pathogen Alternaria solani. 

The disease is characterized by necrotic leaf lesions, 

defoliation, and reduced tuber yield and quality. It 

tends to appear during the mid to late growing season, 

particularly under warm, humid conditions that favor 

the sporulation and spread of the fungus. 

According to Leiminger & Hausladen (2012), 

early blight is responsible for yield losses ranging 

from 20% to 80% in susceptible cultivars if left 

unmanaged. Its impact is not limited to yield alone — 

it also causes significant post-harvest losses due to 

reduced tuber storability and marketability. 

The increasing prevalence of early blight is 

attributed to various factors, including climate change, 

continuous cropping, inadequate crop rotation, and the 

emergence of fungicide-resistant strains of the 

pathogen. Moreover, many commonly grown potato 
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cultivars lack sufficient genetic resistance to A. solani, 

making chemical control the primary defense strategy. 

Despite decades of research, effective and 

sustainable control of early blight remains a challenge. 

Therefore, understanding the epidemiology of the 

disease, its interaction with environmental and host 

factors, and the development of integrated 

management strategies are essential for sustainable 

potato production. 

This paper aims to explore the development and 

spread of early blight disease in potato crops, analyze 

recent findings by global researchers, and provide a 

comprehensive overview of control measures, with 

emphasis on integrated disease management and 

sustainable agricultural practices. 

 

Integrated Disease Management (IDM) 

Integrated Disease Management (IDM) 

represents a strategic, multidisciplinary approach 

aimed at reducing disease incidence and severity 

while ensuring environmental sustainability and 

economic viability. In managing early blight of potato, 

caused by Alternaria solani, IDM serves as a critical 

framework for balancing short-term effectiveness 

with long-term crop health and resilience. 

Given the disease’s adaptability, ability to 

overwinter in crop debris, and rising cases of 

fungicide resistance, no single control method is 

sufficient on its own. IDM addresses this challenge by 

integrating a suite of tactics—cultural, genetic, 

biological, chemical, and predictive—into a cohesive, 

evidence-based management plan. 

1. Cultural Practices 

Cultural practices form the first line of defense 

by modifying the agroecosystem to suppress disease 

development: 

Crop Rotation: Implementing a 2–3 year rotation 

with non-host crops (e.g., cereals or legumes) 

significantly reduces soilborne inoculum. 

Field Sanitation: Timely removal and 

destruction of infected plant debris and volunteer 

potato plants limits the overwintering capacity of A. 

solani. 

Plant Density Optimization: Proper spacing 

improves air circulation, reduces humidity within the 

canopy, and shortens leaf wetness periods, disrupting 

spore germination and infection cycles. 

Irrigation Management: Avoiding overhead 

irrigation and using drip systems can reduce leaf 

moisture — a key factor for conidia germination. 

Soil Fertility Management: Balanced nutrient 

management, especially nitrogen, is crucial. Excess 

nitrogen promotes lush foliage more susceptible to 

infection, while deficiency weakens plant defenses. 

 

 
 

Figure 1 - Symptoms and damage of alternaria (early blight) on potato. Photographs by Fernando Alonso 

Arce. 

 

2. Host Resistance 

Genetic resistance remains the most sustainable 

long-term solution. Although complete resistance to 

A. solani is rare due to its necrotrophic nature, several 

cultivars exhibit quantitative resistance that slows 

disease progression. 

Recent studies, such as those by Jansky et al. 

(2016), have identified Quantitative Trait Loci 

(QTLs) associated with early blight tolerance, which 

can be incorporated into breeding programs through 

marker-assisted selection (MAS). Combining 

multiple minor resistance genes—pyramiding—offers 

more durable protection than relying on single-gene 

resistance. 

3. Biological Control 

Biological control is a rapidly growing field 

within IDM, offering eco-friendly solutions without 

the drawbacks of chemical residues. Key antagonists 

include: 
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Trichoderma harzianum and T. viride: These 

fungi suppress A. solani through competition, 

mycoparasitism, and production of lytic enzymes. 

Bacillus subtilis and Pseudomonas fluorescens: 

These bacteria promote plant growth and induce 

systemic resistance, as well as secreting antifungal 

metabolites. 

Sharma et al. (2014) demonstrated that seed and 

foliar applications of Trichoderma reduced disease 

severity by 40–60% in field trials, making it a 

promising component of IDM programs. 

4. Chemical Control 

Fungicides are often essential, especially under 

high disease pressure. However, over-reliance leads to 

resistance, environmental issues, and increased input 

costs. 

To ensure effectiveness: 

Fungicide rotation with different modes of action 

(MoA) is essential to delay resistance. For example, 

alternating QoI (strobilurins) such as azoxystrobin 

with multi-site inhibitors like mancozeb. 

Threshold-based applications: Fungicides 

should be applied based on disease forecasting models 

and monitoring, rather than calendar-based schedules. 

Combined use with adjuvants: Adjuvants 

improve leaf coverage and penetration, enhancing 

fungicide efficiency and reducing run-off. 

Leiminger & Hausladen (2014) reported that 

decision-support systems (DSS) could reduce 

fungicide applications by up to 30% while 

maintaining effective control. 

 

Table 1. Integrated Disease Management (IDM) Strategies for Controlling Early Blight in Potato 

 

IDM Component Description Reported Efficacy Reference 

Crop rotation 
Rotating with cereals or legumes to 

reduce soil inoculum 

Up to 40% reduction in 

disease severity 
FAO (2022) 

Resistant cultivars 
Use of moderately resistant potato 

varieties 

30–50% reduction in 

lesion development 
Jansky et al. (2016) 

Biological control 
Application of Trichoderma 

harzianum or Bacillus subtilis 

40–60% reduction in 

disease incidence 
Sharma et al. (2014) 

Fungicide rotation 
Alternating MoA (e.g., mancozeb, 

azoxystrobin, chlorothalonil) 

60–90% control in high-

pressure areas 

Leiminger & Hausladen 

(2014) 

Forecast-based 

spraying 

Use of disease forecasting models 

(e.g., TOMCAST) for optimized 

fungicide use 

20–30% fewer sprays, 

same control level 
Leiminger et al. (2012) 

 

5. Disease Forecasting and Monitoring 

Effective IDM relies heavily on timely and 

accurate disease surveillance: 

TOMCAST, a weather-based disease forecasting 

model, predicts early blight risk using temperature, 

leaf wetness, and humidity data. 

Remote sensing and machine learning tools are 

now being employed for real-time disease mapping 

and precision spraying. 

Field scouting protocols help detect early 

symptoms and determine appropriate intervention 

thresholds. 

Integrating digital tools into farm management 

not only improves early detection but also optimizes 

input use and reduces environmental impact. 

6. Farmer Education and Extension Services 

Even the best IDM strategies will fail without 

farmer awareness and capacity building. Extension 

services must: 

Provide up-to-date training on disease 

recognition and management. 

Demonstrate IDM components through field 

schools and demo plots. 

Distribute simplified disease calendars and 

decision trees in local languages. 

Building local expertise ensures long-term 

adoption of sustainable practices and reduces 

dependency on reactive chemical control. 

 

Conclusion 

Early blight, caused by Alternaria solani, 

continues to pose a serious threat to global potato 

production due to its widespread occurrence, high 

adaptability, and capacity to cause significant yield 

and quality losses. The disease is particularly 

challenging to manage in regions with warm and 

humid climates, where environmental conditions 

favor rapid pathogen development and dissemination. 

This review highlights the importance of 

understanding the pathogen’s biology, infection cycle, 

and interaction with host plants to develop effective 

control strategies. While chemical fungicides remain 

the most widely used method of control, their overuse 

raises concerns about environmental safety and 

pathogen resistance. Therefore, adopting an 

Integrated Disease Management (IDM) approach—

combining cultural practices, biological control, 

resistant varieties, and rational fungicide use—is 

essential for achieving long-term, sustainable control. 
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Moreover, recent advancements in molecular 

breeding and biocontrol research offer promising 

alternatives to traditional methods. Continued 

investment in research and extension services, 

particularly in the development of resistant cultivars 

and eco-friendly control strategies, is critical to 

safeguard potato crops and ensure food security in the 

face of evolving climatic and biological challenges. 
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