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lternaria blight is a major constraint in cumin production, significantly reducing yield 

and seed quality. Caused by Alternaria burnsii, the disease can result in heavy losses 

under favourable conditions. Effective management relies on understanding its symptoms and 

ecology, along with adopting healthy seeds, crop rotation and timely practices. Biocontrol 

and botanicals offer sustainable options, while fungicides remain useful. An integrated 

approach is essential for long-term disease control and productivity. India is among the 

leading producers, consumers and exporters of seed spices, with cumin (Cuminum cyminum 

L.) being one of the most important crops. Native to the Mediterranean region, cumin is 

cultivated in several countries, including India, Turkey, Egypt, Pakistan and Morocco. 

Known as “Jeera” in Hindi, it is widely used in Indian cuisine due to its characteristic flavor 

and aroma. Cumin seeds contain valuable phytochemicals, antioxidants, minerals, proteins 

and essential oils that contribute to their nutritional and medicinal value. India cultivates 

cumin on a large area, mainly in Rajasthan and Gujarat and dominates global exports. 

However, diseases such as wilt, powdery mildew and particularly Alternaria blight 

significantly reduce crop productivity and quality. 

Disease Severity 
Alternaria blight of cumin, caused by Alternaria burnsii, was first reported in Gujarat and 

later in Rajasthan. The disease is now widespread in many arid and semi-arid regions 

worldwide. It can cause severe yield losses of up to 80%, particularly during flowering and 

umbel formation stages in major cumin-growing areas. 

Symptoms  
Alternaria blight affects all above-ground parts of cumin plants. Initial 

symptoms include small necrotic spots on leaf tips, stems and 

inflorescences, which later enlarge and merge into dark brown or black 

lesions. Under humid conditions the disease intensifies, damaging 

umbels during flowering and producing shrivelled, discoloured seeds 

with poor quality. 

Etiology  
Alternaria, first described in the 19th century, includes several species responsible for cumin 

blight. These fungi produce multicellular conidia and act as necrotrophs by releasing toxins 

that kill host tissues. Considerable variation exists among isolates in morphology, growth and 

pathogenicity, with highly virulent strains identified in different regions of Rajasthan. 

Pre-disposing factors 
Alternaria survives on infected debris and seeds, infecting seedlings under favourable 

conditions. High humidity, dew, rainfall and temperatures of 23–28°C promote disease 

development. Spores spread through wind and water, entering via wounds or stomata. Early 
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sowing, cloudy weather and moisture during flowering increase severity, sometimes causing 

severe yield losses. 

Identification and characterization  
Alternaria identification uses cultural, morphological and molecular methods to accurately 

classify the pathogen, improving understanding and supporting development of effective 

field-level disease management strategies. 

Cultural - Alternaria shows variable mycelial growth on different media. Maximum growth 

occurs on Richard’s medium, PDA and Czapek’s Dox Agar. Colonies initially appear light 

green, later turning grey-black with irregular, fluffy margins. 

Morphological - Alternaria species show diverse morphology, with variation in conidial size, 

septation and beak length. Conidia are oval, multicelled and chain-forming, while 

conidiophores are branched, septate and variable in structure. 

Molecular- Molecular techniques like ITS sequencing, RAPD markers and PCR enable 

precise identification and diversity analysis of Alternaria burnsii. These methods detect 

pathogens accurately, even at low levels, revealing genetic variability. 

Management strategies  
Rapid disease spread requires preventive measures like tool sanitation and integrated 

strategies to reduce blight incidence and improve cumin productivity. 

Cultural control – This method includes using healthy treated seeds, removing infected debris 

and timely ploughing to reduce inoculum. Practices like early harvesting, crop rotation, wider 

spacing and raised beds lower moisture. Maintaining soil fertility, especially potassium and 

avoiding stress conditions helps minimize disease severity and recurrence. 

Botanical and biological approaches – It offer eco-friendly management of cumin blight. 

Plant-based pesticides, derived from extracts or metabolites, act as fungicides and growth 

inhibitors. Compounds like neem-based azadirachtin and extracts of garlic, aloe vera, 

eucalyptus, turmeric and ginger effectively suppress pathogen growth and spore germination. 

Biocontrol agents such as Trichoderma harzianum significantly reduce disease incidence 

through seed, soil and foliar application. Other beneficial microbes, including Trichoderma 

viride and Streptomyces formulations like Mycostop, also inhibit pathogen development. 

These sustainable methods minimize chemical dependence while enhancing crop health and 

productivity under field conditions. 

Host plant resistance - No cumin variety in India shows complete resistance to Alternaria 

blight, but several exhibit tolerances. Varieties like RZ-19, UC-198, MC-43 and Gujarat 

cumin lines show moderate resistance, while UC-310 performed highly resistant under 

controlled conditions. Some genotypes remain susceptible. Early maturing types such as 

CZC-94 may escape severe infection by avoiding critical disease-prone stages. 

Chemical management – It includes seed treatment and timely fungicidal sprays. Earlier, 

Bordeaux mixture, Dithane and Cuman were effective. Later, fungicides like carbendazim, 

mancozeb, captan and difolatan showed good control and yield improvement. Systemic 

fungicides such as propiconazole, hexaconazole and chlorothalonil further enhanced disease 

management. Preventive sprays during humid and cloudy conditions help reduce infection. 

Repeated applications from flowering stage significantly minimize disease severity. Newer 

fungicides like kresoxim-methyl, difenoconazole and azoxystrobin combinations provide 

better control. Combining fungicides such as carbendazim with mancozeb or azoxystrobin 

with tebuconazole ensures effective and consistent management of Alternaria blight. 

Integrated management of Alternaria blight – It combines fungicides, botanicals and 

biocontrol agents for effective control. Treatments like tebuconazole with azadirachtin, 

Trichoderma-based seed treatment and foliar sprays reduce disease severity. Use of compost, 

nano silicon and plant extracts improves growth, yield and oil quality while suppressing 

pathogen development under field conditions. 
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Conclusion 
Effective management of Alternaria blight is vital to reduce yield losses in cumin. Integrated 

approaches combining cultural, biological, and chemical methods, along with tolerant 

varieties, are essential for sustainable disease control. 


