



Assessment of grape anthracnose severity in Northern Karnataka

Abstract
Grape (Vitis vinifera L.) is an important fruit crop cultivated globally for table, raisin and wine production. However, its productivity and fruit quality are severely constrained by several fungal diseases such as downy mildew (Plasmopara viticola), powdery mildew (Erysiphe necator), anthracnose (Colletotrichum gloeosporioides) and Botrytis bunch rot (Botrytis cinerea). Among these, anthracnose commonly known as “Bird’s Eye Spot,” is a major fungal disease primarily affecting young leaves, shoots, tendrils and berries, causing leaf fall, stunted growth, reduced yield and significant yield and economic losses. An intensive roving survey was conducted during 2024-25 across Vijayapura, Kalaburagi, Koppal and Bagalkot districts to assess disease severity. Anthracnose of grapes was prevalent in all surveyed districts of Northern Karnataka, with higher severity during back pruning (April) than fore pruning (October). The taluk wise severity ranged from 47.83 (Kukanoor) to 72.75 (Raichur) per cent in back pruning and 6.50 (Mudhol) to 23.16 (Aland) per cent in fore pruning. The district wise mean severity was highest in Raichur during back pruning (72.75%) and lowest in Kalaburagi (58.70%), whereas, in fore pruning highest severity was recorded in Raichur (22.15%) and lowest in Bagalkot (7.63%). while at the village level, the highest village level severity (80.25%) was observed in Rugi village of Vijayapura district during back pruning, whereas the lowest severity (45.25%) was recorded in Talakal village of Koppal district. During the fore pruning season, the maximum severity (25.75%) was recorded in Kerur village of Kalaburagi district, while the minimum severity (4.50%) was observed in Mudhol Rural of Bagalkot district.  Variation in disease severity was influenced by climatic factors, pruning stage, training systems and vine susceptibility.
Keywords: Per cent disease index, Severity, Fore pruning, Back pruning, Anthracnose
Introduction
The grape (Vitis vinifera L.) is one of the oldest known plants, dating back 90-95 million years (Shanmugavelu, 2003) and belongs to the genus Vitis of the family Vitaceae. Domesticated grape cultivation began 6,000-8,000 years ago in the Near East, likely near the Caspian Sea and later spread to Europe and Iran (Valamoti et al., 2007). In India, grapes were introduced around 1300 AD by Persian invaders and gradually spread southward through historical events, including the capital shift from Delhi to Daulatabad, with further introductions in southern India by missionaries and in Hyderabad by the Nizam (Todkari, 2012; Terral et al., 2010). Grapes are a major temperate fruit that adapted well to subtropical and tropical climates. They are rich in sugars, acids (tartaric and malic), vitamins (B1, B2), minerals (calcium, phosphorus, iron) and anthocyanidin pigments and are used for table consumption, raisins, juice and wine production (Radha and Mathew, 2007). Globally, grapes are cultivated on approximately 7.1 million ha, producing 77.7 million tonnes with a productivity of 10.9 t/ha (2024), with major producers including China, Italy, France, Spain, USA, Turkey and India (Anon., 2025). In India, the table grape industry mainly relies on varieties such as ‘Thompson Seedless’ and ‘Sharad Seedless’. About 85 per cent of India’s 179.63 thousand hectares grape area lies in tropical regions, producing 3904.29 thousand tonnes with an average productivity of 21.74 t/ha, with major contributions from Maharashtra, Karnataka, Telangana and Tamil Nadu. Among these, Karnataka produced 1224.67 thousand tonnes of grapes from 47.12 thousand hectares, achieving an average productivity of 25.99 t/ha (Anon., 2024).
The anthracnose of grapes, commonly called “Bird’s Eye Spot,” is a major grape disease after downy and powdery mildew. First mentioned by Pliny in first century Italy and scientifically reported by Burrill (1886) in the U.S., it likely spread from Europe through imported vines. In India, it was first recorded near Pune in 1903 (Butler, 1905) and later reported in Madras, Mysore, Uttar Pradesh and Kashmir. Today, it occurs in all major grape-growing states, including Maharashtra, Karnataka, Punjab, Haryana, Andhra Pradesh, Uttar Pradesh, and Tamil Nadu. Native to Europe, the disease primarily attacks young leaves, tendrils and berries, causing leaf fall, stunted growth, reduced yield and economic losses worldwide (Agrios, 2005; Thind et al., 2004; Sompong et al., 2012). Globally, anthracnose has caused severe crop losses: 83-100 per cent in Chile (Anderson, 1956), up to 80 per cent in Russia (Winkler, 1965), and 18.5 per cent in China (He, 1999). In India, recurring outbreaks reduce yield and vine health. Losses of 15-20 per cent were reported in Punjab and Haryana (Bedi et al., 1969), severe damage in Karnataka (Sridhar and Sohi, 1976), 10-46.5 per cent reduction in Punjab (Jindal & Bhavani, 2002) and 15-30 per cent in Maharashtra (Deshmukh, 2006) and Karnataka consistently showed significant productivity reductions (Jamadar and Lingaraju, 2011). Keeping in view of the economic importance of grape and the destructive nature of anthracnose diseases. An intensive roving survey was carried out to assess the severity of anthracnose disease.
Material and Methods

An intensive roving survey was conducted to assess the severity of anthracnose in grapes across major growing areas of Vijayapura, Kalaburgi, Koppal and Bagalkot districts in Northern Karnataka during 2024-25. In each district, two taluks were selected and in each taluk, two to three villages were randomly surveyed. In each vineyard, five vines were randomly chosen and disease severity on different plant parts was recorded through visual observations using a 0-4 scale adopted by Chatta (1992) with slight modifications:
	Category
	Numerical value
	Description

	I
	0
	Healthy foliage or leaf spots in traces

	II
	1
	Up to 10 per cent leaf area covered with anthracnose lesions

	III
	2
	10.1-25 per cent leaf area covered with slight twig infection i.e., 1-3 cankers per twig

	IV
	3
	25.1-50 per cent leaf area covered with heavy twig infection i.e., 4-10 cankers per twig

	V
	4
	Above 50 per cent leaf area covered with very heavy twig infection i.e., above 10 cankers per twig and heavy berry infection


Per cent disease intensity (PDI) was recorded by using formula:
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Results and Discussion 

Survey carried out during Back pruning
The survey conducted across major grape growing areas of Northern Karnataka revealed that considerable variation in anthracnose severity during the back pruning season (April). Taluk wise mean severity ranged between 47.83 to 72.75 per cent. Among the surveyed locations, Raichur taluk of Raichur district showed the maximum mean severity (72.75%), followed by Bagalkot taluk in Bagalkot district (71.75%). In contrast, Kukanoor taluk of Koppal district exhibited the lowest mean severity (47.83%). At the village level, the highest severity (80.25%) was recorded in Rugi village, Indi taluk of Vijayapura district, while the lowest severity (45.25%) was recorded in Talakal village, Kukanoor taluk of Koppal district (Table 1, Fig. 1a, 1b and 3). The anthracnose disease severity in different districts of Northern Karnataka revealed that, the mean severity of disease ranged from 58.70 to 72.75 per cent. The maximum mean disease severity was recorded in Raichur district (72.75%), followed by Bagalkot district with of 62.96 per cent, whereas the lowest mean disease severity was noticed in Kalaburagi district (58.70%) (Table 1, Fig. 2 and 3).
Survey carried out during Fore pruning
During the fore-pruning season (October), the intensity of anthracnose infection remained relatively low throughout the surveyed districts. Taluk wise analysis showed that the mean disease severity ranged between 6.50 and 23.16 per cent. Among the locations, Aland taluk of Kalaburagi district exhibited the highest average severity (23.16%), followed by Indi taluk of Vijayapura district (15.81%).  Whereas, Bagalkot taluk of Bagalkot district recorded the minimum mean severity of 6.25 per cent. At the village level, Kerur village of Aland taluk in Kalaburagi district showed the maximum infection (25.75%), whereas Mudhol Rural in Mudhol taluk of Bagalkot district recorded the minimum severity (4.50 %) (Table 1, Fig. 1a, 1b and 4). The average anthracnose severity across the surveyed districts varied between 7.63 and 22.15 per cent. Raichur district recorded the highest mean infection level (22.15%), followed by Kalaburagi district with 19.62 per cent. In contrast mean lowest (7.63%) disease severity was observed in Bagalkot district (Table 1, Fig. 2 and 4). Survey data revealed that anthracnose disease severity in grapes differed according to location, crop growth stage, varieties and also pruning seasons. In general, back pruning showed higher disease pressure compared to fore pruning. The variation of disease in different localities might be due to prevalence of weather factors like rainfall, temperature, relative humidity as well as varieties grown, Training system and management practices followed by farmers.
Anthracnose disease of grapes tends to be more severe during the back pruned stage than the fore pruned stage because after back pruning young tissues emerge that are highly susceptible to infection by the pathogen. The primary inoculum present in the eye buds and bark becomes active with the onset of the southwest monsoon, which coincides with the fore pruning period, thereby favouring disease initiation. The risk of anthracnose is highest from bud break to fruit set, especially on newly emerged leaves post pruning as these young tissues lack mature structural defences and are more prone to fungal invasion. In contrast, fore pruning happens when shoots and leaves are older and have developed greater resistance to infection, resulting in lower disease intensity during this period. In addition, fore pruning often coincides with a season of lower rainfall and reduced relative humidity in grape growing areas, these dry conditions limit spore dispersal, infection efficiency and lesion development, further reducing anthracnose pressure during the fore pruning period.

Maximum severity of anthracnose was observed in Bagalkot and Vijayapura compared to Kalaburagi and Koppal is primarily due to the climatic conditions, especially their high rainfall, higher humidity and moderate temperature during the grape growing season. Anthracnose  disease  thrives in warm, wet and humid conditions and districts like Bagalkot and Vijayapura often experience long periods of rain and consistently humid spells, especially during fore pruning and monsoon months, which might have created ideal environments for the fungus to infect grape vines extended leaf wetness and frequent cloudy weather in these districts enhanced spore germination, fungal colonization and disease progression, resulting in much higher disease severity compared to regions like Kalaburagi and Koppal, which have reported drier conditions and less persistent humidity.  

These observations are consistent with previous reports. Pampanagouda (2000) conducted survey for anthracnose in Northern Karnataka revealed the highest disease incidence in Raichur, followed by Koppal and Bellary districts, while Bijapur experienced moderate to severe infection. The disease was more pronounced during the kharif (back / April pruning) season compared to the rabi (fore / October pruning) season. In a similar study, Jamadar (2007) found that, grapevines at Badachi, Jumnal and Hosur exhibited severe anthracnose with over 50 per cent infection, whereas locations such as Anagwadi, Kaladagi, Shirol, Alagwadi, Honaganhalli and Yelburga showed moderate disease levels with 26-50 per cent of vines affected across different grape varieties in Northern Karnataka.

Conclusion

Survey of major grape growing districts of Northern Karnataka revealed higher anthracnose severity during back pruning (April) than fore pruning (October). Taluk wise severity during back pruning ranged from 47.83 to 72.75 per cent, with Raichur taluk highest and Kukanoor lowest. District wise mean severity was highest in Bagalkot (62.96%) and lowest in Kalaburagi (58.70%). During fore pruning, taluk wise severity ranged from 6.50 to 23.16 per cent and district wise mean was highest in Raichur (22.15%) and lowest in Bagalkot (7.63%). Overall, anthracnose severity was high during back pruning than fore pruning.

References

Agrios, G. N., 2005, Plant Pathology, Elsevier Academic Press, Burlington, Minnesota.

Anderson, H. W., 1956, Disease of fruit crops. Tata Mcgraw hill book Co. Inc, New York, USA.
Anonymous, 2024, India stat, area, yield and production for the year 2023-2024. http://www.indiastat.com

Anonymous, 2025, Statistical report on world viti viniculture. Intl. Organization of Vine and Wine: Paris, France. 

Bedi, P. S., Singh, G. and Suryanarayana, D., 1969, Field testing of aureofungin and other chemicals to control anthracnose disease of grape in the Punjab. Hindustan Antibiot. Bul. No.11, Punjab Agric. Univ., Hissar.

Burrill, T. J., 1886, Grape rots. Am. Pomol. Soc., 20: 47- 49.

Butler, E. J., 1905, Pilzkrankheitan in India in Jahre 1903. Zeitsh fur Pflanzenkr., 15: 44-48.

Chatta, S. K., 1992, Biology, perpetuation and control of grape vine anthracnose caused by Sphaceloma ampelinum Shear (Elsinoe ampelina Shear). M. Sc. Thesis, Sher-e-Kashmir Univ. Agric. Sci. Technol., Jammu and Kashmir, Shalimar (India).

Deshmukh, R. B., 2006, Grape research in Maharashtra. In Proc. Int. Symp. Grape Prod. Process, pp. 6-11.

Jamadar, M. M. and Lingaraju, S., 2011, In vitro evaluation of fungicides, botanicals and bioagents against Elsinoe ampelina-An incitant of anthracnose of grapevine. Karnataka J. Agric. Sci., 24(2): 146-148.

Jamadar, M. M., 2007, Etiology, epidemiology and management of anthracnose of grapevine. Ph. D Thesis, Univ. of Agric. Sci. Dharwad (India).

Jindal, P. C. and Shankar Bhavani, 2002, Screening of grape germplasm against anthracnose (Sphaceloma ampelinum de bary). Indian J. Agric. Res., 36(2): 11-14.

Pampanagouda, B., 2000, Studies on anthracnose of grape caused by Sphaceloma ampelinum. M.Sc. (Agri.)  Thesis, Univ. of Agric. Sci., Dharwad (India).

Radha, T. and Mathew, L., 2007, Fruit Crops. New Delhi publishing Agency, India.

Shanmugavelu, K. G., 2003, Grape cultivation and processing. Agribios, India., 289.

Sompong, M., Wongkaew, S., Tantasawat, P. and Buensanteai, N., 2012, Morphological, pathogenicity and virulence characterization of Sphaceloma ampelinum the causal agent of grape anthracnose in Thailand. African J. Microbiol. Res., 6: 2313-2320.

Sridhar, T. S. and Sohi, H. S., 1976, Control of diseases. Proceedings of All India Coordinated Fruit Improvement Project Workshop. Hyderabad. p. 51.

Terral, F. J., Tabard, E., Bouby, L., Ivorra1, S. and Pastor, T., 2010, Evolution and history of grapevine (Vitis vinifera) under domestication: New morphometric perspectives to understand seed domestication syndrome and reveal origins of ancient European cultivars. Ann. Bot, 105: 443-455.

Thind, T. S., Arora, J. K., Mohan, C. and Raj, P., 2004, Epidemiology of powdery mildew, downy mildew and anthracnose diseases of grapevine. In: Naqvi, S. A. M. H. (Ed.) Diseases of fruits and vegetables. Kluwer Academic Publishers, Dordrecht, Netherlands.

Todkari, G. U., 2012, Origin and diffusion of grape orchards in India: A geographical analysis, Bioinfo Publication. World Res. J. Geoinformatics., 1(1): 9-17.  

Valamoti, S. M., Mangafa, M., Koukouli-Chrysanthaki, C. H. and Malamidou, D., 2007, Grape pressings from northern Greece:  The earliest wine in the Aegean. Antiquity., 81: 54-61.

Winkler, A. J., 1965, General viticulture. Cambridge University Press. London. pp. 380-381.

Table 1. Status of grape anthracnose in Northern Karnataka during 2024-25

	Sl. 
No.
	District
	Taluk
	Village
	Latitude
	Longitude
	Variety/ Hybrid
	Spacing (ft)
	Per cent disease index (PDI)

	
	
	
	
	
	
	
	
	Back pruning
	Fore pruning

	1
	Koppal
	Yelburga
	Mataldinni
	15.653868
	76.214702
	Super Sonaka
	12×5.5
	66.00
	15.25

	
	
	
	
	15.651291
	76.216299
	Super Sonaka
	12×5.5
	61.75
	13.75

	
	
	
	Kalbhavi
	15.657197
	76.237243
	Manik Chaman
	11×5
	71.00
	18.15

	
	
	
	
	16.658824
	76.236446
	Sonaka
	11×5
	65.25
	12.25

	
	
	Taluk Mean
	
	66.00
	14.85

	
	
	Kushtagi
	Mayadhunsi
	15.740336
	76.288223
	Manik Chaman
	10×5
	58.75
	8.50

	
	
	
	
	15.738048
	76.285622
	Manik Chaman
	10×5
	60.25
	7.75

	
	
	
	Kandakur
	15.74058
	76.250541
	Thompson Seedless
	10×5
	65.15
	11.25

	
	
	
	
	15.745252
	76.239412
	Thompson Seedless
	10×5
	58.50
	9.50

	
	
	Taluk Mean
	
	60.66
	9.25

	
	
	Kukanoor
	Ryavanki
	15.546466
	76.103456
	Manik Chaman
	12×4
	52.25
	13.00

	
	
	
	
	15.558893
	76.175998
	Sharad Seedless
	12×4
	46.00
	10.25

	
	
	
	Talakal
	15.38639
	76.023377
	Kaju Sonaka
	9×4
	45.25
	9.75

	
	
	Taluk Mean
	
	47.83
	11.00

	
	District Mean
	
	59.10
	11.76

	2
	Kalaburagi
	Afzalpur
	Mashal
	17.329066
	76.270084
	2-A Clone
	8×5
	52.50
	16.75

	
	
	
	Ramnagar
	17.288326
	76.153049
	2-A Clone
	8×5
	60.25
	19.50

	
	
	
	
	17.291941
	76.138651
	2-A Clone
	8×5
	62.25
	17.00

	
	
	Taluk Mean
	
	57.37
	14.38

	
	
	Aland
	Madanhippargi
	17.445624
	76.393146
	2-A Clone
	8×5
	55.00
	20.75

	
	
	
	Kerur
	17.487484
	76.387036
	2-A Clone
	8×5
	61.00
	23.00

	
	
	
	
	17.4860504
	76.387179
	2-A Clone
	8×5
	62.75
	25.75

	
	
	Taluk Mean
	
	59.41
	23.16

	
	District Mean
	
	58.70
	19.62

	3
	Bagalkot
	Bilagi
	Anaganawadi
	16.249005
	75.618666
	Thompson Seedlees
	10×5
	70.75
	11.00

	
	
	
	
	16.254416
	75.619998
	Thompson Seedlees
	10×5
	68.00
	8.25

	
	
	
	Budihal
	16.259629
	75.613758
	Manik Chaman
	11×5
	66.15
	7.50

	
	
	
	
	16.258823
	75.613557
	Sonaka
	11×5
	62.25
	9.75

	
	
	Taluk Mean
	
	66.78
	9.13

	
	
	Bagalkot
	Kaladgi
	16.188375
	75.507066
	Thompson Seedlees
	10×4
	71.75
	6.25

	
	
	Mudhol
	Lokpur
	16.143108
	75.364759
	Carbon Net
	8×4
	54.25
	6.75

	
	
	
	
	16.141491
	75.365897
	Thompson Seedlees
	11×4
	67.75
	8.50

	
	
	
	Mudhol rural
	16.354736
	75.261142
	Shiraz
	10×4
	47.00
	4.50

	
	
	
	
	16.356472
	75.261564
	Manik Chaman
	10×4
	58.75
	6.25

	
	
	Taluk Mean
	
	56.93
	6.50

	
	District Mean
	
	62.96
	7.63

	4
	Vijayapura
	Vijayapura
	Hittanahalli
	16.750015
	75.746408
	Thompson Seedlees
	10×4
	64.75
	7.25

	
	
	
	
	16.754218
	75.748737
	Thompson Seedlees
	10×4
	70.25
	11.00

	
	
	
	Madhubhavi
	16.833871
	75.821458
	Thompson Seedlees
	11×5
	60.25
	7.75

	
	
	
	
	16.833786
	75.820439
	Thompson Seedlees
	10×4
	57.75
	8.25

	
	
	
	Dyaberi
	16.888857
	75.839717
	Thompson Seedlees
	10×4
	74.33
	10.75

	
	
	
	
	16.894856
	75.841204
	Thompson Seedlees
	10×4
	48.75
	11.75

	
	
	Taluk Mean
	
	
	
	
	62.68
	9.45

	
	
	Tikota
	Tajapur H
	16.825697
	75.573421
	Thompson Seedlees
	10×4
	58.50
	12.75

	
	
	
	
	16.822343
	75.572414
	Thompson Seedlees
	10×4
	50.75
	7.75

	
	
	
	Babanagar
	16.880159
	75.48369
	Thompson Seedlees
	10×5
	53.75
	7.00

	
	
	
	
	16.880451
	75.483568
	Thompson Seedlees
	10×4
	56.75
	5.25

	
	
	Taluk Mean
	
	
	
	
	52.93
	8.18

	
	
	Indi
	Gangavala
	17.047031
	75.92219
	Thompson Seedlees
	10×4
	53.25
	14.25

	
	
	
	
	17.051626
	75.922068
	Thompson Seedlees
	10×4
	48.75
	15.75

	
	
	
	Rugi
	17.078715
	75.972569
	Thompson Seedlees
	10×4
	72.75
	16.25

	
	
	
	
	17.079938
	75.974616
	Thompson Seedlees
	10×4
	80.25
	17.00

	
	 
	Taluk Mean
	
	63.75
	15.81

	
	District Mean
	
	60.77
	10.91

	5
	Raichur
	Raichur
	Horticulture Garden, MARS
	16.199208
	77.324142
	Thompson Seedlees
	10×5
	72.75
	22.15


Note: PDI – Per cent Disease Index
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Fig. 1a. Spatio-temporal distribution of grape anthracnose in five districts of Northern Karnataka during 2024-25
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Fig. 1b. Spatio-temporal distribution of grape anthracnose in districts of Northern Karnataka during 2024-25
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Fig. 1c. Spatio-temporal distribution of grape anthracnose in districts of Northern Karnataka during 2024-25
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Fig. 2.
Status of grape anthracnose in different districts of Northern Karnataka during 2024-25
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Fig. 3. Field view of grape anthracnose during Kharif 2024-25 in Northern Karnataka
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Fig. 4. Field view of grape anthracnose during rabi 2024-25 in Northern Karnataka
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