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Abstract :  The present objective of this study was to assess the diversity in isolates, identification and virulence of Colletotrichum 

capsici from major chilli growing areas in Tamil Nadu, India using the pathogenicity tests under pot culture conditions. Among 

the major chilli growing areas of Tamil Nadu, the maximum per cent disease index was recorded in Kovilpatti followed by Sattur 

and Sankarankovil. Whereas, the minimum disease incidence was recorded in Villupuram.  Also, the nine isolates of C. capsici 

collected from various parts of Tamil Nadu exhibited a great variability with respect to mycelial growth, colony colour, colony 
pattern and Acervuli production. Among the nine isolates, the isolate Cc3 collected from Kovilpatti, Tamil Nadu was significantly 

the most virulent one which recorded the highest fruit rot intensity and leaves infection.   
 

Index Terms - Disease index , Colletotrichum capsici, Anthracnose, Pathogenicity tests   

I. INTRODUCTION 

                       Chili (Capsicum annum.L) despite their fiery “hotness” is one of very popular spices known for medicinal and 

health benefiting properties. The chili plant is native to Central American region where it was used as the chief spice ingredient in 

Mexican cuisine for centuries. The major chilli growing countries are India, China, Korea, Nigeria, and Mexico. India ranks 

second among world chilli exporters and in India the state level analysis revealed Andhra Pradesh as the largest producer 

followed by Maharashtra and Karnataka. Chilli crop is affected by several fungal, bacterial and viral diseases, of which chilli 

anthracnose causes considerable damage, inflicting severe quantitative and qualitative losses (Anand et al., 2009; Anand et al., 
2010).  The estimated loss due to this disease ranged from 8 to 60 percent in different parts of India (Pandey and Pandey, 2003). 

The disease is caused by fungus Colletotrichum capsici Bisby and Butler that infect both unripe and ripe chilli fruits (Krairuan et 

al., 2008). C.capsici can survive in and on seed as acervuli and microsclerotia (Montri et al., 2009).  C. capsici infection will 

be higher in the mature stage of chilli plant than in the early stage of plant (Krairuan et al., 2008). The disease is both seed 

borne and air borne and affects seed germination and vigour to a greater extent (Saxena et al., 2016). The occurrence of different 

virulent strains of C. capsici has been well documented (Sharma et al., 2005). Analysis of genetic diversity is one step towards 

understanding the pathogen population (Madhavan et al., 2010).  The objective of this study was to assess the diversity in isolates 

and identification of C. capsici from major chilli growing areas in Tamil Nadu, India using the pathogenicity tests under pot 

culture conditions. 

II. MATERIALS AND METHODS  

Survey for occurrence of fruits rots causes by Colletotrichum capsici 

 A field survey was conducted to assess the extent of fruit rot occurrence of chilly in major chilly growing areas of Tamil 
nadu state during 2015. The places viz., Ariyalur, Dharmapuri, Kovilpatti, Perambalore, Sankarankovil, Sattur, Sivapuri, 

Vallampadugai, and Vilupuram where chilli is traditionally grown are selected for assessing the prevalence of fruit rot disease 

caused by C. capsici. During survey plants affected due to fruit rot disease was found and also the total number of plants 

observed were counted and recorded. The percent disease incidence was worked out as per phytopathometry (Mayee and 

Datar, 1986). Also the infected plants showing the typical symptoms of leaf spot and fruit rot due to infection with C. capsici 

were collected for isolation of the pathogen. 

Establishment of the isolates of C. capsici 

The diseased chilli fruits showing the typical symptoms of fruit rot disease were collected fresh from nine conventional chilli 

growing areas of Tamil Nadu. The pathogens isolated from each of these localities formed one isolate of  

C. capsici. The pathogens were isolated on potato dextrose agar (PDA) medium from the diseased specimen showing the 

typical symptoms. The infected portion of the fruit was cut into small bits, surface sterilized in 0.1 per cent mercuric chloride 
solution for 30 sec., washed in repeated changes of sterile distilled water and plated onto PDA medium in sterilized Petri 

dishes. The plates were incubated at room temperature (28 ± 2ºC) for five days and were observed the fungal growth. The 

fungus was purified by single spore isolation technique (Rangaswamy, 1958) and identification of the isolate was confirmed by 

comparing with the culture obtained from ITCC, IARI, New Delhi and the purified isolates were maintained on PDA slants for 

further studies.  

    

Evaluation of virulence of C. capsici isolates in pot culture condition 

 Five kilograms of top soil collected from chilli growing field was steam pasteurized and filled in 30 cm diameter earthen 

pots. One month old seedlings of var. K2 were transplanted in pots. The spore suspension  (5 x 10-5ml-1) of C. capsici was 

prepared from 20 days old culture grown on PDA slants using sterile distilled water (Rajapakse, 1998). Ninety days old plants 
were inoculated with spore suspension of C. capsici thoroughly over the plant canopy by pinpricking method. The inoculated 

plants were incubated in a growth chamber maintained at 28⁰C. The intensity of fruit rot was calculated as per cent disease index 

(PDI) as per the grade chart proposed by Reddy (1982) using the formula proposed by Mc Kinney (1923). 
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Method of assessment of fruit rot incidence 

Category value Percent fruit area diseased 

0 0 

1 1-10 

3 11-15 

5 16-25 

7 26-50 

9 51 above 

The per cent disease index (PDI) was worked out by using Mc Kinney (1923) infection index. 

PDI = 
Sum of numerical ratings 

x 
100 

Total no. of fruits observed Maximum disease grade in the score 

III. RESULTS  

Survey for the disease severity of chilli anthracnose incited by C. capsici (2015) in different locality of Tamil Nadu 

 The data presented in table 1 on the fixed plot survey conducted in Chilli growing areas of Tamil Nadu revealed the 

prevalence of fruit rot disease in all the villages surveyed. The maximum per cent disease index (18.42%) was recorded in 

Kovilpatti followed by Sattur (16.45%), Sankarankovil (14.47%), Sivapuri (13.33%), Ariyalur (11.11%), Dharmapuri (8.95 %), 

Perambalore (7.57%), Vallampadugai (6.41%) and Viluppuram (5.17%) in the decreasing order. 

Culture variability among the isolates of C. capsici causing anthracnose in chilli 

The results depicted in table 2 revealed that chilli fruits showing typical fruit rot and leaf spots symptoms were collected from 

nine conventional chilli growing areas of Tamil Nadu with a view to find out the pathogenic fungi involved in leaves and fruit rot 

of chilli in the different places.  From the samples of fruit and leaves, the pathogen was isolated and purified. All the nine isolates 

of C. capsici exhibited a great variability with respect to mycelial growth, colony colour, colony pattern and Acervuli production. 

Maximum mycelial growth was recorded by Cc3 (89.84 mm) isolate, followed by Cc6 (86.87 mm), Cc5 (84.92 mm), Cc7 (79.86 

mm), Cc1 (75.16 mm), Cc2 (69.48 mm), Cc4 (65.86 mm), Cc8 (63.42 mm) and Cc9 (55.04). Colony colour and colony pattern also 

varied between the test isolates. Cc3 isolates showed greyish and cottony growth, whereas Cc6 was black and cottony growth. No 

of acervuli production also varied between the test isolates Cc3 isolates showed 53.00 acervuli. 

Virulence of C. capsici isolates 

The isolate Cc3 was significantly the most virulent one which recorded the highest fruit rot intensity (75.68 PDI) and 

leaves infection (65.09 PDI).  This was followed by Cc6 (71.43 PDI of fruit rot and 61.80 PDI of leaf infection), Cc5 (67.17 PDI 

of fruit rot and 57.68 PDI of leaf infection) and Cc7 (63.77 PDI of fruit rot and 53.56 PDI of leaf infection) while Cc8 and Cc9 

were the least virulent one, which recorded 44.21, 39.96 PDI of fruit rot and 40.37, 36.25 PDI of leaf infection respectively   

(Table 3). 

IV. DISCUSSION  

Survey for the anthracnose disease severity in different localities of Tamil Nadu  

The survey conducted to assess the anthracnose index of chilli in the major growing areas in Tamil Nadu revealed 

that the disease index range from 5.17 to 18.42 per cent showing the endemic nature of the disease (Table 1). The variation in the 

extent of the disease incidence might be due to the prevalence of the isolates of the pathogen differing in their virulence and the 

susceptibility of the host (Hossain et al., 2010). Also, the results of the present study are similar to the findings of Pandey and 

Pandey (2003) that reported maximum disease incidence in Punjab and attributed growing of susceptible variety as the reason. In 
the present survey, the disease incidence was maximum in fruit ripening stage of the crop. Similar such observation was made by 

Sujatha bai (1992) who reported that secondary infection of chilli fruit mostly occur in matured ripening fruit. 

Culture variability among the isolates of C. capsici causing anthracnose in chilli 

                       In the present study, all the nine isolates of C. capsici exhibited a great variability in respect of colony diameter, 

colony colour, colony pattern and Acervuli production. These results on culture variability of C. capsici isolates observed in the 

present study are similar to the findings of several earlier workers. This variability may be due to variation in environment and 

biotypes, or strains of the pathogen (Cannon et al., 2000). Similar cultural variability among the isolates of C. capsici grown on 

PDA medium were reported earlier by several workers (Freeman et al., 1998; Grahovac et al., 2012; Sahitya et al., 2014 ).   

Evaluation of virulence of C. capsici isolates in pot culture condition  

Among the isolates tested, the isolate Cc3 was significantly the most virulent one followed by Cc6 while Cc8 and 

Cc9 were found to be the least virulent as evidenced by the degree of disease intensity on the host. The variation in virulence of C. 
capsici isolates was also established by (Denoyes et al., 2003). Ali et al., (2002) reported that virulence of pathogen differed from 

locality to locality with the change of temperature, humidity and rainfall.  The plant which shows disease resistant or susceptible 

depends on genotypes of variety. The resistance to disease should be based on knowledge of infection and pathogenicity of the fungus. All 

these earlier reports corroborated and lend support to the present finding.  
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Table 1. Survey of disease severity of chilli anthracnose in different localities of 

Tamil Nadu 

* 

Values in the column followed by same letters not differ significantly by  MRT(P=0.05) 

Table 2. Isolation and identification of various isolates of C. capsici causing anthracnose in chilli from different parts of 

Tamil Nadu 

Isolates Locality 

Plant 

part 

used for 

isolation 

*Colony 

diameter 

(mm) 

Colony colour/ 

pigmentation 

Colony 

pattern 

Acervuli production 

No. of 

setae/acervuli 

No. of 

septa/setae 

Cc1 Ariyalur Fruits 75.16e White Cottony growth 38.00 2-5 

Cc2 Dharmapuri Fruits 69.48f White Cottony growth 34.00 3-5 

Cc3 Kovilpatti Fruits 89.84a Greyish Cottony growth 53.00 2-6 

Cc4 Perambalore Leaves  65.86g Light brownish Fluffy growth 33.00 4-6 

Cc5 Sankarankovil Fruits 84.92c Black Fluffy growth 44.00 2-5 

Cc6 Sattur Fruits 86.87b Black Cottony growth 49.00 4-5 

Cc7 Sivapuri Fruits 79.86d White Cottony growth 42.00 2-6 

Cc8 Vallampadugai Leaves  63.42h White Fluffy growth 31.00 2-4 

Cc9 Viluppuram Leaves 55.04i White Fluffy growth 30.00 3-4 

* Values in the column followed by same letters not differ significantly by DMRT (P=0.05) 

Table 3. Evaluation of virulence of C. capsici isolates in pot culture condition 

Isolates 
*Percent fruits 

infected 

Percent disease 

index 

*Percent leaves 

infected 

Percent disease 

index 

Cc1 73.34e 58.67 62.83e 50.26 

Cc2 68.03f 54.42 58.71f 46.96 

Cc3 94.60a 75.68 81.37a 65.09 

Cc4 62.71g 50.16 54.59g 43.67 

Cc5 83.97c 67.17 72.10c 57.68 

Cc6 89.29b 71.43 77.25b 61.80 

Cc7 79.72d 63.77 66.95d 53.56 

Cc8 55.27h 44.21 50.47h 40.37 

Cc9 49.96i 39.96 45.32i 36.25 

*Values in the column followed by same letters not differ significantly by DMRT (P=0.05) 
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