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Abstract 
Chilli (Capsicum annuum L.) is one of the most economically important vegetable crops in the world. 
Among different biotic constraints, anthracnose disease is the major limiting factor affecting yield and 
production of chilli crop not only in India but also worldwide. Therefore, thirty inbred lines with different 
genetic background were selected and evaluated for anthracnose (Colletrotrichum capsici) (Family 
Glomerellaceae) resistance in chilli. The experiments were conducted in field as well as laboratory 
conditions and repeated two years to confirm the resistant genotypes during 2016-2017 and 2017-2018. 
The genotypes, PBC-80 and G-4-L, registered resistance and ACB1-L and HDC-75-1 moderately 
resistance to anthracnose disease in chilli. Therefore, these genotypes can be used as donors for 
anthracnose disease resistance breeding programme in future. This study proposed identification of 
anthracnose resistance sources for providing more opportunity to the breeder to improve the fruit quality 
and enhance the yield. 
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Introduction 
Species of the genus Capsicum, family Solanaceae, are among the most cultivated annual 
herbaceous vegetables [1], and it comprised of many cultivated species, one being Capsicum 
annuum L. other domesticated species include C. Baccatum, C. Chinensis, C. Frutescens, and 
C. Pubescens [2]. Chilli (Capsicum annuum L.) is one of the world's most important 
commercial crops, grown in almost all of nation, which include India. This country is the 
world's largest consumer and exporter of chilli, generating 2149 thousand MT of dry chilli 
from an area of 752 thousand ha in 2017-2018 [3]. C. annuum includes both sweet (bell pepper) 
as well as sour flavours. It's high in Vitamin A and C, and also potassium and folic acid [4]. 
Red chilli has much more vitamin A than carrots, and fresh green chilli has more vitamin C 
then citrus fruit [5, 6]. Color and pungency levels being two important industrial qualities that 
make Indian chilli well-known around the world. 
Chilli crops are attacked by a variety of pests and pathogens in the field, and contamination 
with mycotoxins during post-harvest is a major constraint in chilli production. Capsicum is 
susceptible to a wide range of pests, weeds, fungal, bacterial, and viral pathogens worldwide; 
among the fungal diseases, anthracnose/die-back/fruit-rot of chillies is a serious problem that 
results in massive losses in field, transit, transport, and storage [7, 8]. 
The word anthracnose is derived from the Ancient Greek language and indicates "coal." It is 
the common name for a plant disease characterized by very dark, sunken lesions and the 
existence of fungal spores [9]. Dark spots, sunken necrotic tissue, as well as concentric rings of 
acervuli are indeed typical symptoms of anthracnose on chilli fruit. In particular with respect 
to fruit rot, it causes leaf spots, stem dieback, seedling blight, as well as damping off. This 
disease not only reduces the dry weight of fruit and the quantity of capsaicin as well as 
oleoresin, but it also minimizes the dry weight of fruit and the quantity of capsaicin and 
oleoresin [10, 11]. 
This disease causes losses all across the world; it has been reported that it causes 20–80 
percent yield loss in Vietnam [12], 10 percent yield loss in Korea [13], 50 percent yield loss in 
Malaysia [14], and as much as 80 percent yield loss (during severe epidemics) in Thailand [15]. 
In India, a calculated yield loss of 10–54 percent has been reported due to this disease [16, 17], 
and while this disease has been reported throughout the country, it has been found to be more 
common and aggressive in Assam, Bihar, Andhra Pradesh, as well as Uttar Pradesh [18]. 
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The anthracnose pathogen has been spotted in seed, and it has 
been reported that there is pathogen incidence in seed 
samples, with up to 5% infection index denoting its 
widespread occurrence in India.  
Chemical management of anthracnose disease is not 
sustainable and is associated with health threats and pollution 
[20]. Although fungicide sprays may be advantageous, their use 
has been ineffective and costly to maintain for small-holding 
farmers despite the risks to environmental safety. Recently, 
[21] confirmed that the use of S. violaceoruber fermentation 
broth decreased the prevalence of chilli anthracnose by 
promoting seedling growth in chilli, but it is not a long-term 
solution for disease control. Thus, cultivating resistant 
varieties, or hybrids, is among the most cost-effective and 
significant strategies to minimize crop losses. The most 
effective method to control anthracnose in chilli is host 
resistance breeding, but the absence of resistance sources is a 
major setback [22]. The development of disease-resistant chilli 
cultivars is a critical environmental requisite for removing the 
use of chemicals. The use of resistant varieties not only 
eradicates anthracnose, but also eliminates the disease's 
chemical and mechanical responses. To increase the yield of 
high-quality chilli, genotype resistance to anthracnose must 
also be confirmed. The identified genotypes carrying resistant 
genes to anthracnose will be utilised for further improvement 
of the varieties or hybrids. The inheritance of Colletotrichum 
acutatum resistance is dominant [23]. and the molecular 
markers associated with anthracnose-resistant traits in 
Capsicum have been identified [24]. The use of synthetic 
chemicals is one of the most common practises for the control 
of anthracnose in peppers. However, it may be harmful to 
human health if used in post-harvest management, in addition 
to accumulating potential resistance in pathogens to 
fungicides [25]. The development of high yielding F1 hybrids 
resistance to anthracnose disease is difficult but possible. 
Most of the existing varieties of chilli have export quality but 
susceptible to anthracnose disease, which is affecting the 
yield and quality of chilli. Hence, there is a need to develop 
F1 hybrids resistant to anthracnose disease. To develop the 
hybrid resistant to anthracnose there is necessity to identify 
the parents resistant to this disease. Keeping this in mind, the 
experiments were conducted to identify the chilli inbred 
lines resistant to anthracnose as preliminary study. 
 
Material and Methods 
Thirty inbred lines of chilli with different genetic background 
were selected and used for screening of anthracnose 
(Colletrotrichum capsici) resistance in chilli. These genotypes 
were sown during 2016-2017 at the College of Agriculture, 
Raichur, using Randomized Complete Block Design (RCBD) 
under unprotected field conditions by following the 
recommended agronomic practices. The genotypes were 
categorized into resistance and susceptible to anthracnose in 
chilli. Further, to confirm the resistant reaction of selected 
genotypes against anthracnose was screened at the laboratory 
and evaluated by using the pin prick method. 
Seven genotypes were chosen from among the thirty 
promising genotypes, and each was screened for further 
confirmation of anthracnose resistance reaction and evaluated 
in 2017-2018. 
 
Resistance to anthracnose (Colletotrichum capsici) 
Chilli fruits infected with anthracnose were collected from the 
field and taken to the laboratory. Colletotrichum capsici 

isolates were identified using colony colour, growth pattern, 
and acervuli formation pattern on PDA and confirmed using a 
microscope [26]. Pathogenicity of purified fungus was tested in 
both field and laboratory conditions using artificial spore 
inoculation in the field and artificial inoculations using the pin 
prick method in the lab [27]. 
Colletotrichum capsici inoculation sprayed evenly onto chilli 
plants bearing semi-green fruits in the field. The data was 
collected for the percentage of infected fruit after seven days 
of artificial inoculation on a scale of 0-9, and the disease 
reaction of each genotype was categorised as shown in Table 
1 [28]. 
Per cent disease index (PDI) was calculated by using 
following formula. 
 
PDI = Sum of individual disease rating

No.of Fruits assessed x Maximum disease grade
× 100  

 
Per cent disease incidence is calculated by using the formula: 
 
Per cent disease incidence = Number of infected fruits

Total number of Fruits
× 100  

 
Results and Discussion 
The anthracnose resistance of the 30 genotypes was 
evaluated, and disease incidence was graded on the 0-9 scale 
[28]. PBC-80, G-4-L, and M-421 genotypes had disease grade 
1 and showed resistant response, whereas SUM-17, RAB-1, 
P-3, Selection-1, BCH-42 -F2-2, HDC-75-1, and ACB1-L 
genotypes had disease grade 3 and were found to be 
moderately resistant. 9608-U, Sitara, KBCH-1, BVC-42, 
Byadagi dabbi-1, BCH-42 -F2-1, Tiwari, Sankeshwar, KA2-
L, and JNB-1 are ten genotypes with a disease grade of 5 and 
showed moderately susceptible reaction. Disease grade 7 was 
observed in eight genotypes: BCH-42-1, Pant C-1-B, G-4-S, 
Rajput, M-262, JCH-42, Arka Meghana, and LCA-206. 
The susceptible check Byadagi dabbi and Byadagi kaddi had 
a disease grade of 7 and were susceptible. Table 2 and Figure 
1 display the results. Among the 30 genotypes tested, none 
were found to be immune or highly susceptible [29, 30]. 
 It showed that the genotypes were distinctly different from 
each other in suspect of anthracnose prevalence under field as 
well as laboratory condition. The findings revealed that the 
varieties differed significantly in terms of anthracnose 
prevalence under natural field conditions. 
Byadagi dabbi (59.80%) had the highest disease index, 
followed by Byadagi kaddi (58.46%), G-4-S (57.86%), Pant 
C-1-B (57.35%), and M-262 (57.35%). PBC-80 (05.91%) has 
the lowest disease index, followed by G-4-L (06.36%), M-421 
(07.86%), BCH-42-F2-2 (11.25%), and SUM-17 (11.25%). 
The percent disease incidence is also calculated, and genotype 
B.dabbi (61.30%) has the highest percentage of disease 
incidence, followed by B.kaddi (59.52%), G-4-S (58.71%), 
Pant C-1-B (57.20%), and M-262 (56.16%). PBC-80 
(03.52%) had the least disease incidence, followed by G-4-L 
(08.75%), M-421 (09.36%), BCH-42-F2-2 (11.84%) and 
SUM-17 (13.55%). Table 3 showed that the wild relative 
PBC-80 species C. baccatum possesses a resistant source; 
similar findings were observed by [31]. 
During 2017-2018, the experiment was repeated to confirm 
the anthracnose (Colatotrichum capsici) resistance source in 
chilli by selecting promising seven genotypes for anthracnose 
resistance based on resistance/susceptible reaction. For 
anthracnose resistance, the results are presented in Table 4. 
PBC-80 as well as G-4-L genotypes showed resistance to 
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anthracnose disease in chilli, whereas ACB1-L and HDC-75-1 
genotypes showed moderate resistance. This may be due to 

pre-formed structures and chemicals, as well as infection-
induced immune responses in these genotypes. 

 
Table 1: Scale for grouping of genotypes into resistance and susceptible to anthracnose 

 

Sl. No. Grade Percent fruit area infected Reaction 
1 0 0% fruit area infected Immune 
2 1 1-10% fruit area infected Resistant 
3 3 11-25% fruit area infected Moderately resistant 
4 5 26-50% fruit area infected Moderately susceptible 
5 7 51-75% fruit area infected Susceptible 
6 9 >75% fruit area infected Highly susceptible 

 
Table 2: Grouping of chilli genotypes to anthracnose disease reaction 

 

Disease reaction Number of genotypes Name of genotypes 

Resistance 03 
PBC-80 (1)* 

G-4-L (1) 
M-421 (1) 

Moderately resistance 07 

BCH-42-F2-2 (3) 
SUM-17 (3) 
RAB-1 (3) 

P-3 (3) 
HDC-75-1 (3) 
ACB1-L (3) 

Selection-1 (3) 

Moderately susceptible 10 
 

Sitara (5) 
Sankeshwar (5) 

BCH-42-F2-1 (5) 
JNB-1 (5) 
Tiwari (5) 

Byadagi dabbi-1 (5) 
BVC-42 (5) 
9608-U (5) 
KA2-L (5) 

KBCH-1 (5) 

Susceptible 08 
 

JCH-42 (7) 
Arka Meghana (7) 

Rajput (7) 
BCH-42-1 (7) 
LCA-206 (7) 

M-262 (7) 
Pant C-1-B (7) 

G-4-S (7) 
Checks 

Susceptible 02 Byadagi dabbi (7) 
Byadagi kaddi (7) 

 
Table 3: Reaction of genotypes to anthracnose disease in chilli during 2016-2017 

 

Sl. No. Genotypes Disease Incidence (%) Disease Index (%) 
01 PBC-80 03.52 05.91 
02 9608-U 44.02 45.09 
03 Sitara 27.34 26.45 
04 BCH-42-1 54.48 53.92 
05 KBCH-1 48.62 49.45 
06 SUM-17 13.55 12.94 
07 RAB-1 14.63 14.17 
08 M-421 09.36 07.86 
09 Pant C-1-B 57.20 57.35 
10 G-4-L 08.75 06.36 
11 P-3 17.50 16.82 
12 BVC-42 43.40 42.86 
13 G-4-S 58.71 57.86 
14 Byadagi dabbi-1 41.63 41.71 
15 BCH-42-F2-1 31.73 31.72 
16 Selection-1 24.70 23.61 
17 BCH-42-F2-2 11.84 11.25 
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18 Sankeshwar 28.82 28.18 
19 Tiwari 39.41 40.32 
20 HDC-75-1 20.10 19.32 
21 Rajput 52.25 53.40 
22 ACB1-L 23.25 22.15 
23 M-262 56.16 56.12 
24 JCH-42 51.35 51.63 
25 KA2-L 47.54 47.52 
26 Arka Meghana 51.81 52.84 
27 JNB-1 35.50 36.60 
28 LCA-206 55.61 54.92 

Susceptible checks 
29 Byadagi dabbi 61.30 59.80 
30 Byadagi kaddi 59.52 58.46 

 
Table 4: Reaction of genotypes to anthracnose disease in chilli during 2017-2018 

 

Genotypes 
Reaction to Anthracnose disease 

Disease Grade Disease index (%) Disease incidence 
Field Protected 

PBC80 05.50 04.07 5.18 1 
G-4-L 08.33 09.72 9.47 1 
G-4-S 61.11 55.37 57.37 7 
M-262 55.56 52.15 52.60 7 

ACBL-L 22.22 18.42 19.23 3 
HDC-75-1 22.22 18.78 18.12 3 

Sankeshwar (c) 27.27 21.68 22.44 5 
 

 
 

Fig 1: Genotypes showing highly resistant (a, b & c), moderately resistant (d, e & f) and susceptible (g, h & i) to anthracnose disease in chilli 
 
Conclusions 
Since anthracnose disease has represents a threat to the 
cultivation of the chilli crop, preliminary research to 
find resistance sources for these diseases has initiated. Three 
genotypes, PBC-80, G-4-L, and M421, indicated anthracnose 
resistance. The identified resistant genotypes may not have 
desirable agronomic traits and thus may not be directly 
introduced for large-scale cultivation, but they can be used as 
donors in the future anthracnose disease resistance breeding 

programme. 
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