



PROGRESSION OF ANTHRACNOSE DISEASE IN GRAPE VARIETIES 
ABSTRACT

Grape (Vitis vinifera L.) is an economically important fruit crop, but its production is seriously affected by several fungal diseases, including downy mildew (Plasmoparaviticola), powdery mildew (Erysiphe necator), anthracnose (Colletotrichum gloeosporioides) and Botrytis bunch rot (Botrytis cinerea). Among these, anthracnose caused by C. gloeosporioides can cause severe losses in yield, fruit quality and marketability under favourable conditions. Anthracnose severity was evaluated in eight grape varieties during the back pruning seasons of 2024 and 2025 at Raichur. Thompson Seedless showed the earliest disease onset and fastest progression, reaching 100 per cent disease index (PDI) in both seasons, with the highest area under disease progress curve (AUDPC) and apparent infection rate. Fantacy Seedless and Medica showed comparatively slower disease progression, while Sharad Seedless, K. R. White and Manjari Naveen exhibited moderate disease development. however, all varieties were classified as highly susceptible. Weekly monitoring of anthracnose in Thompson Seedless during Kharif 2024 and 2025 showed disease appearance in the 27thSMW (8.50 PDI) in 2024 and in the 24thSMW (7.13 PDI) in 2025, reaching 100 PDI by the 39thand 35thSMW, respectively. The highest apparent infection rate was recorded at the 36thSMW (r = 0.105) in 2024 and at the 29thSMW (r = 0.119) in 2025, with cumulative AUDPC values of 4319.00 and 4110.30, respectively, highlighting rapid disease buildup and the need for timely disease management during back pruning.
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Introduction

Grape (Vitis vinifera L.) is one of the most economically important fruit crops worldwide and is valued for its diverse uses. The fruits are consumed fresh, processed into juice, fermented to produce wine and brandy, and dried as raisins and sultanas (Roger and Goheen, 1998). Although grape is traditionally a temperate fruit crop, it has successfully adapted to subtropical and tropical climatic conditions. Grapes are nutritionally rich, containing sugars, organic acids such as tartaric and malic acids, vitamins (B₁ and B₂), minerals (calcium, phosphorus and iron) and anthocyanidin pigments (Radha and Mathew, 2007). Globally, grapes are cultivated over an area of about 7.1 million hectares with a production of 77.7 million tonnes and an average productivity of 10.9 t ha⁻¹ (2024). Major grape-producing countries include China, Italy, France, Spain, the USA, Turkey and India (Anon., 2025). In India, grape cultivation is largely based on table grape varieties such as Thompson Seedless and Sharad Seedless. Nearly 85 per cent of the total grape-growing area (179.63 thousand ha) lies in tropical regions, producing about 3904.29 thousand tonnes with an average productivity of 21.74 t ha⁻¹. Maharashtra, Karnataka, Telangana and Tamil Nadu are the major grape-growing states. Karnataka alone accounts for 47.12 thousand hectares with a production of 1224.67 thousand tonnes and an average productivity of 25.99 t ha⁻¹ (Anon., 2024).Grape production is severely affected by several fungal diseases, among which downy mildew (Plasmoparaviticola), powdery mildew (Erysiphe necator), anthracnose (Colletotrichum gloeosporioides), and Botrytis bunch rot (Botrytis cinerea) are of major importance. Among these, anthracnose caused by C. gloeosporioides is one of the most destructive diseases, particularly under warm and humid conditions, leading to serious yield losses and deterioration of fruit quality. In wet and humid regions, disease incidence and severity can be severe on susceptible grape cultivars (Kummuanget al., 1996).


In India, anthracnose occurs regularly, with regional variation in its seasonal prevalence. In northern India, the disease generally appears from July to September, with maximum damage during August, whereas in southern India it prevails from March to October, with peak severity during May to July. Bedi et al. (1969) reported yield losses of 15-20 per cent in Punjab and Haryana, while Sridhar and Sohi (1976) observed severe crop damage in Karnataka. Yield reductions ranging from 10 to 46.5 per cent were reported by Jindal and Bhavani (2002) in Punjab, and Deshmukh (2006) documented annual losses of 15-30 per cent in Maharashtra. Under highly favourable conditions, the disease can cause drastic losses, as reported by Anderson (1956) in Chile, where yield losses ranged from 83 to 100 per cent and by Winkler (1965), who reported losses of up to 80 per cent in Russia. Although some grape genotypes show resistance to anthracnose, the widely grown variety Thompson Seedless remains highly susceptible. Therefore, identification of grape varieties with improved tolerance and acceptable commercial traits is essential. The present study was undertaken to evaluate selected grape varieties for their response to anthracnose caused by Colletotrichum gloeosporioides during pruning seasons under natural field conditions.
Material and Methods
Eight grape varieties were screened for their response to anthracnose under natural epiphytotic conditions at the Horticultural Farm, College of Agriculture, Raichur, during the 2024-25 cropping seasons. Back pruning was carried out on 15 April 2024 and 20 March 2025. Disease severity was assessed to evaluate varietal response and identify potential sources of resistance. Anthracnose severity was recorded by randomly selecting 40 leaves from eight representative branches per vine for each variety. Disease intensity was expressed as per cent disease index (PDI) and varieties were classified into five reaction categories following Chatta (1992): tolerant (0.1-5.0), moderately tolerant (5.1-10.0), moderately susceptible (10.1-25.0), susceptible (25.1-50.0) and highly susceptible (>50.0). The varieties evaluated were Thompson Seedless, Manik Chaman, Sharad Seedless, 2-A Clone, K. R. White, Manjari Naveen, Fantacy Seedless and Medica.
List 1 : Percent disease index
	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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Apparent rate of infection (r) and Area Under Disease Progress Curve (AUDPC) for anthracnose of grape in different varieties

The rate of disease development/ unit / day was estimated according to the method given by Van Der plank (1963). The apparent infection rate (r) for total period was: 
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Where,
r = Rate of disease development

t1 = Date of first observation

t2 = Date of second observation 

X1 = Disease severity on first observation

X2 = Disease severity on second observation

Area Under Disease Progress Curve (AUDPC)
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Where, 

Si = Amount of disease at ith time, I ranges from 1 to k

Si-1 = Amount of disease at (i-1)th time

t2-t1 = Number of days between two observations

K = Number of successive evaluation of disease
Results and Discussion 
During the Kharif seasons of 2024 and 2025, anthracnose development varied among grape varieties under natural conditions, even though the varieties were susceptible. In 2024, Thompson Seedless showed the earliest disease appearance and the fastest increase in severity, reaching 100 per cent disease index (PDI) by the 39thstandard meteorological week (SMW). It recorded the highest area under disease progress curve (AUDPC) value of 4319.00 and the highest mean apparent infection rate (r = 0.065). Among the remaining varieties, Manik Chaman (AUDPC 3469.03, r = 0.055) and 2-A Clone (AUDPC 3000.55, r = 0.057) showed relatively higher disease progression, while Fantacy Seedless (AUDPC 1973.37, r = 0.052) and Medica (AUDPC 2221.54, r = 0.051) showed the slowest disease development. Sharad Seedless, K. R. White and Manjari Naveen exhibited moderate disease levels, with AUDPC values ranging from 2372.56 to 2598.58 and r values between 0.048 and 0.056 (Table 1).

A similar varietal response was observed during Kharif 2025, confirming the consistency of disease behaviour across seasons. Thompson Seedless again showed rapid disease development and reached 100 PDI earlier, by the 35th SMW, recording the highest AUDPC (4110.30) and mean infection rate (r = 0.078). This was followed by Manik Chaman (AUDPC 3276.33, r = 0.069) and 2-A Clone (AUDPC 3131.54, r = 0.064). Fantacy Seedless (AUDPC 1702.75, r = 0.056) and Medica (AUDPC 1830.50, r = 0.055) again showed slower disease progression, while Sharad Seedless, K. R. White and Manjari Naveen remained intermediate (Table 2). These results indicate that disease progression was influenced by varietal differences as well as seasonal conditions.

The weekly progress of anthracnose in Thompson Seedless was recorded during both seasons to understand disease dynamics (Tables 3 and 4). In Kharif 2024, disease initiation occurred during the 27thSMW with 8.50 PDI and increased steadily to 20.25 PDI by the 29th SMW. Disease severity continued to rise, reaching 43.75 PDI by the 33rdSMW and complete infection (100.00 PDI) by the 39thSMW. The apparent infection rate varied during the season, with the highest value (r = 0.105) observed during the 36thSMW and the lowest (r = 0.024) during the 33rdSMW. Weekly AUDPC values increased with disease severity, reaching a maximum of 677.25 at the 39thSMW, while the cumulative AUDPC was 4319.00, indicating continuous disease buildup.

In Kharif 2025, disease symptoms appeared earlier during the 24thSMW with 7.13 PDI. Disease severity increased steadily and reached 52.85 PDI by the 29thSMW, followed by a rapid rise to 89.33 PDI at the 33rdSMW and complete infection by the 35thSMW. The highest apparent infection rate (r = 0.119) was recorded during the 29thSMW, followed by 0.116 during the 33rdSMW, while the lowest r value (0.032) was observed during the 31stSMW. The maximum weekly AUDPC (681.19) was recorded at the 35thSMW, and the cumulative AUDPC for the season was 4110.30, which was slightly lower than that of 2024.

Across both seasons, anthracnose severity in Thompson Seedless increased gradually from initial infection to complete disease development. Fluctuations in apparent infection rate reflected the influence of weather conditions, while cumulative AUDPC values confirmed sustained disease pressure, emphasizing the high susceptibility of Thompson Seedless and the need for timely disease management during back pruning.

Similar observations were reported by Shetty et al.(2015) who screened 266 grape genotypes at theNational Active Germplasm Site, ICAR-NRC forGrapes, Pune and identified 61 genotypes asresistant to anthracnose, while all majorcommercial cultivars were found susceptible.Van der Plank (1963), who emphasized that the apparent infection rate (‘r’) serves as a useful parameter to quantify the rate of disease development. The ‘r’ value has been widely employed to assess the effectiveness of management practices such as sanitation, fungicide application and host resistance. Further, Van der Plank (1963, 1968 and 1975) highlighted that epidemic analysis underscores the importance of a reduced infection rate (i.e., lower ‘r’) in the characterization of slow rusting, a concept later extended to the identification of slow rusting and slow mildewing resistance in various crops. These findings align with the observations of Wilcoxson (1986) and Aswathanarayana (2003), who highlighted the importance of the apparent infection rate (r) and the Area Under Disease Progress Curve (AUDPC) as key parameters for studying epidemic development.

Conclusion

Among the eight grape varieties evaluated during back pruning, Thompson Seedless showed the earliest disease onset, fastest progression and highest PDI (100%), along with the maximum AUDPC and apparent infection rate. The remaining varieties also exhibited high susceptibility, although differences in the rate of disease progression highlighted clear varietal variation.
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Table 1. Progression of anthracnose in different grape varieties under natural conditions during back pruning 2024
	SMW
	Date of

observation
	Per cent disease index (PDI)

	
	
	Thomson

Seedless
	Manik

Chaman
	Sharad

Seedless
	2-A Clone
	K. R. White
	Manjari

Naveen
	Fantacy

Seedless
	Medica

	26
	Jun 25-July 01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	27
	July 02-08
	8.50
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	28
	July 09-15
	13.63
	7.50
	3.00
	4.50
	0.00
	0.00
	0.00
	0.00

	29
	July 16-22
	20.25
	14.50
	8.50
	10.50
	6.50
	5.25
	3.50
	4.50

	30
	July 23-29
	24.75
	18.75
	12.25
	13.75
	9.75
	7.33
	6.15
	8.50

	31
	July 30-Aug 05
	28.25
	22.50
	15.25
	16.25
	12.00
	10.75
	8.25
	11.63

	32
	Aug 06-12
	39.63
	32.63
	22.50
	25.75
	19.63
	17.13
	15.63
	17.25

	33
	Aug 13-19
	43.75
	36.63
	26.25
	30.13
	23.75
	21.18
	18.88
	21.13

	34
	Aug 20-26
	56.25
	46.75
	34.50
	40.63
	31.63
	29.88
	26.75
	29.88

	35
	Aug 27-Sept 02
	68.75
	55.13
	41.13
	49.25
	39.50
	36.50
	33.29
	37.63

	36
	Sep 03-09
	82.13
	67.75
	53.50
	61.40
	50.13
	47.75
	42.75
	47.75

	37
	Sep10-16
	87.63
	72.50
	57.30
	65.75
	53.75
	50.50
	45.75
	51.13

	38
	Sep 17-23
	93.50
	78.33
	62.30
	71.13
	59.00
	57.63
	51.60
	56.63

	39
	Sep 24-30
	100.00
	85.25
	69.50
	79.25
	66.63
	64.25
	58.75
	62.73

	Total AUDPC
	4319.00
	3469.03
	2598.58
	3000.55
	2372.56
	2212.00
	1973.37
	2221.54

	Mean ‘r’ value
	0.065
	0.055
	0.056
	0.057
	0.048
	0.050
	0.052
	0.051


SMW- Standard meteorological weeks, PDI- Percent disease index, r- rate of infection per day
Table 2. Progression of anthracnose in different grape varieties under natural conditions during back pruning 2025
	SMW
	Date of

observation
	Per cent disease index (PDI)

	
	
	Thomson

Seedless
	Manik

Chaman
	Sharad

Seedless
	2-A Clone
	K. R. White
	Manjari

Naveen
	Fantacy

Seedless
	Medica

	23
	Jun 4-10
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	24
	Jun 11-17
	7.13
	3.63
	0.00
	3.75
	0.00
	0.00
	0.00
	0.00

	25
	Jun 18-24
	12.25
	8.13
	6.25
	8.73
	3.15
	0.00
	0.00
	0.00

	26
	Jun 25-July 01
	15.00
	11.75
	8.83
	10.50
	6.25
	4.75
	3.25
	4.00

	27
	July 02-08
	26.63
	20.33
	13.75
	17.50
	12.73
	10.33
	7.15
	8.25

	28
	July 09-15
	32.73
	24.75
	17.63
	21.95
	15.63
	13.25
	10.25
	11.15

	29
	July 16-22
	52.85
	38.63
	28.50
	35.15
	24.50
	22.63
	18.75
	20.33

	30
	July 23-29
	61.38
	47.13
	35.30
	46.33
	31.50
	29.33
	25.63
	27.15

	31
	July 30-Aug 05
	66.50
	52.50
	39.68
	50.73
	36.33
	33.00
	28.35
	30.00

	32
	Aug 06-12
	78.79
	64.00
	47.63
	62.50
	44.13
	40.63
	34.63
	37.13

	33
	Aug 13-19
	89.33
	73.79
	55.63
	71.75
	50.25
	46.25
	41.63
	45.25

	34
	Aug 20-26
	94.63
	79.13
	59.10
	76.13
	54.75
	51.33
	46.75
	49.63

	35
	Aug 27-Sept 02
	100.00
	88.63
	65.73
	84.73
	62.25
	59.63
	53.75
	57.25

	Total AUDPC
	4110.30
	3276.33
	2415.96
	3131.54
	2172.28
	1969.03
	1702.75
	1830.50

	Mean ‘r’ value
	0.078
	0.069
	0.048
	0.064
	0.056
	0.054
	0.056
	0.055


SMW- Standard meteorological weeks, PDI- Percent disease index, r- rate of infection per day

Table 3. Apparent Infection Rate (r) and Area Under Disease Progress Curve (AUDPC) of Thompson Seedless during Kharif 2024
	Sl. No.
	Standard Meteorological week
	Interval of observation
	PDI
	AUDPC
	Cumulative AUDPC
	‘r’ value/weak

	1
	26
	Jun 25-July 01
	0.00
	-
	-
	-

	2
	27
	July 02-08
	8.50
	29.75
	29.75
	-

	3
	28
	July 09-15
	13.63
	77.44
	107.19
	0.076

	4
	29
	July 16-22
	20.25
	118.56
	225.75
	0.068

	5
	30
	July 23-29
	24.75
	157.50
	383.25
	0.037

	6
	31
	July 30-Aug 05
	28.25
	185.50
	568.75
	0.026

	7
	32
	Aug 06-12
	39.63
	237.56
	806.31
	0.073

	8
	33
	Aug 13-19
	43.75
	291.81
	1098.13
	0.024

	9
	34
	Aug 20-26
	56.25
	350.00
	1448.13
	0.072

	10
	35
	Aug 27-Sept 02
	68.75
	437.50
	1885.63
	0.077

	11
	36
	Sep 03-09
	82.13
	528.06
	2413.69
	0.105

	12
	37
	Sep10-16
	87.63
	594.13
	3007.82
	0.062

	13
	38
	Sep 17-23
	93.50
	633.94
	3641.75
	0.101

	14
	39
	Sep 24-30
	100.00
	677.25
	4319.00
	-


PDI- Percent disease index, r- rate of infection per day, AUDPC-Area under disease progress curve
Table 4. Apparent Infection Rate (r) and Area Under Disease Progress Curve (AUDPC) of Thompson Seedless during Kharif 2025
	Sl. No.
	Standard Meteorological week
	Interval of observation
	PDI
	AUDPC
	Cumulative AUDPC
	‘r’ value/weak

	1
	23
	Jun 4-10
	0.00
	-
	-
	-

	2
	24
	Jun 11-17
	7.13
	24.94
	24.94
	-

	3
	25
	Jun 18-24
	12.25
	67.81
	92.75
	0.085

	4
	26
	Jun 25-July 01
	15.00
	95.38
	188.13
	0.033

	5
	27
	July 02-08
	26.63
	145.69
	333.82
	0.103

	6
	28
	July 09-15
	32.73
	207.73
	541.54
	0.042

	7
	29
	July 16-22
	52.85
	299.51
	841.05
	0.119

	8
	30
	July 23-29
	61.38
	399.79
	1240.84
	0.050

	9
	31
	July 30-Aug 05
	66.50
	447.56
	1688.40
	0.032

	10
	32
	Aug 06-12
	78.79
	508.50
	2196.90
	0.089

	11
	33
	Aug 13-19
	89.33
	588.39
	2785.29
	0.116

	12
	34
	Aug 20-26
	94.63
	643.83
	3429.11
	0.106

	13
	35
	Aug 27-Sept 02
	100.00
	681.19
	4110.30
	-


PDI- Percent disease index, r- rate of infection per day, AUDPC-Area under disease progress curve
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