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Abstract 

Chilli (Capsicum annuum) is one of the most important solanaceaus crop in India. Chilli crop affected by 

a large no of foliar disease. Among them, chilli anthracnose caused leaf blight and fruit rot is one of the 

most important diseases causing heavy yield loss. Hence, an efficient research studies carried out related 

to management of agricultural important pathogen of chilli crop. Under in-vitro study seven chemical 

namely silver Nanoparticle (AgNPs), AgNO3, Silvox (H2O2 + AgNO3), Chitosan, Salicylic acid, H2O2, 

Isoprotiolane (check chemical) were evaluated in different concentration against fungal pathogen 

Colletotrichum capsici, under in-vitro and in-vivo condition. In in-vitro condition out of seven chemical 

H2O2@ 9.66 ppm appeared to be most effective which was followed by Silvox (12.07 ppm) in respect of 

mycellial growth inhibition against Colletotrichum capsici as compared to check chemical 

Isoprothiolane. In-vivo condition it recorded that curative application of nano-formulation resulted 

significant disease suppression at 50ppm (Silver Nanoparticle-(AgNPs)-80.96%, AgNO3-60.0%, Silvox-

84.01% and Chitosan-61.93%) as compared to check chemical Isoprothiolane (57.93%)at 50ppm. 
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Introduction 

The Solanaceae (nightshades) is one of the most important plant families and has extensive 

economic importance (Hawkes 1999) [5]. Among the Solanaceous crop chilli 

(Capsicum annuum) is one of important crop grown in India. It affected by a large number of 

fungal disease among them anthracnose caused by Colletotrichum capsici is of major concern 

in chilli producing areas of India as it reduces yield and marketable value of the crop by 

10−80% (Poonpolgul and Kumphai, 2007) [13]. Typical anthracnose symptoms on chilli fruit 

include sunken necrotic tissues, with concentric rings of acervuli. Fruits showing blemishes 

have reduced marketability (Manandhar et al., 1995) [8]. So it should be necessary to attain 

effective diseases control against such pathogenic fungi. For the control of this disease, 

agrochemicals have been used for a long time. But wide spread use of agrochemicals has 

certainly decreased the outbreak of fungal diseases but at the same time has contributed to the 

development of resistant pathogens (Lamsal et al., 2011) [6] along with it can be lethal to 

beneficial microorganisms in the rhizosphere and useful soil insects and they may also enter 

the food chain and cause biomagnifications. Therefore the potential applications of 

nonmaterial, inducer chemicals and new systemic fungicides in crop protection helps in the 

development of efficient strategies for the eco-friendly management of plant pathogens under 

sustainable agriculture. In recent years, nanotechnology has been increasingly applied to the 

development of novel antimicrobials for the management of pathogen affecting agricultural 

crops, humans and animals. A number of patents and products integrating nanomaterials into 

agricultural practices (e.g., nano pesticides, nano fertilizers, and nano sensors) have been 

developed. A number of different types of induced resistance have been defined based on 

differences in signalling pathways and spectra of effectiveness, including systemic resistance 

and induced systemic resistance. Such resistance can be induced in plants by application of a 

variety of biotic and abiotic agents. The resulting resistance tends to be broad-spectrum having 

long lasting, effect for disease by between 20 and 85%. Although research in this area has been 

increased over last few years. There have also been a number of studies required for 

understanding of how best to use induced resistance along with nano-formulations in practical 

crop protection. 

www.chemijournal.com
https://doi.org/10.22271/chemi.2020.v8.i2an.9148


 

~ 2634 ~ 

International Journal of Chemical Studies http://www.chemijournal.com 

Materials and Methods  
The present research was conducted in Bidhan Chandra Krishi 

Viswavidyalaya (Department of Plant Pathology). Potato-

dextrose-agar (PDA) medium was used for isolation of fungus 

Colletotrichum capsici. 

 

Identification of the Fungal Culture  

Morphological and cultural characters of isolated fungi was 

recorded and compared with standard text for establishing 

their identity (Booth and Sutton, 1984; Chowdhry, et al., 

2000) [2, 3]  

 

In-vitro evaluation of Chemicals Using Poisoned Food 

Technique  

Potato dextrose agar amended with different nano 

formulation, plant inducer, ROS molecule and the final 

concentration of different nano formulations, ROS molecules 

and plant inducer are 1 ppm, 5 ppm, 10 ppm, 15 ppm, 20 ppm 

and control. The control is amended with sterile distilled 

water without any formulation with three replication of each 

treatment. Observation on radial growth were measured in 

both nano-formulation and different plant inducer chemicals 

amended media and untreated control and extended of 

incubation of mycelia growth by each formulation was 

calculated by estimating the percent reduction in mean 

mycelia radial growth over that control (Vincent, 1947) [14].  

 

Inhibition%=
C−T

C
× 100 

  

The poisoned food technique (Falck, 1907) was followed to 

evaluate the efficacy of chemicals, in this technique different 

concentrations of the test chemicals are mixed with the 

nutrient medium (PDA) and then test organism is allowed to 

grow in such medium. 

 

Effect of Chemicals against Different Foliar Diseases on 

Chilli Crops under Net House Condition 

Under net house condition, different chemicals were applied 1 

day before spore inoculation and 1 day post inoculation on 

chilli crop. Forty five days old plant of chilli, with different 

nano formulations and plant inducer chemicals molecule with 

different concentrations i.e., 25 ppm and 50 ppm. The control 

is modifying with sterile distilled water without any 

formulation with three replication of each treatment. Spore 

obtained from the actively growth expanding of 7- 9 days old 

colony of each isolated pathogens and inoculated to plants. 

Observations were taken after 10 days. Disease severity 

calculated by scoring the diseases following 0-9 scale of 

Mayee and Datar (1986) [9]. 

 

 Disease Severity (%) =
sum of all numerical rating

No.of leaves examined ×Maximum disease rating
× 100 

 

The disease severity was recorded at 7, 14, 21 days and 28 

days after onset of disease in all tested crops 

 

Result and discussion 

In-vitro evaluation of chemicals against isolated foliar 

fungal pathogens Colletotrichum capsici on Chilli 

 From the Table (1) and Plate(1) reveals that out of seven 

chemicals considered for the in-vitro study.H2O2 @ 9.66 ppm 

appeared to be most effective in respect of mycellial growth 

inhibition against the pathogen Colletotrichum capcisi 

followed by Silvox (12.07 ppm) and AgNO3 (12.30 ppm). It 

was also observed that more or less all the chemicals proved 

themselves to be better than check chemical Isoprothiolane 

(21.82 ppm). Hence, these above observation are in 

agreement with the findings of Gang-su Hyon et al., 2010. 

They noticed that role of H2O2 had some inhibitory effects 

against the microbial pathogenicity and fungal penetration to 

host epidermis, due to decrease of H2O2 production, there was 

a failure in penetration by the pathogen. 
 

Table 1: Regression and correlation of toxicity of chemicals against Colletotrichum capsici (Mycellial Growth Inhibition) 
 

Chemicals 
Mycellial growth inhibition(MGI) 

Regression equation (RE) Co-efficient of determination (R2) ED-50 (ppm) 

Silvernanoparticle (AgNPs) y = 1.178x + 3.671 R² = 0.87 13.42 

H2O2 y = 1.068x + 3.947 R² = 0.88 9.66 

Silvox y = 0.928x + 3.995 R² = 0.970 12.07 

Chitosan y = 1.162x + 3.700 R² = 0.909 13.12 

Salicylic acid y = 0.947x + 3.931 R² = 0.855 13.45 

AgNO3 y = 0.817x + 4.107 R² = 0.780 12.30 

Isoprothiolane 

(check chemical) 

y = 1.384x + 3.146 

 
R² = 0.978 21.82 

X=Probit value of percentage inhibition; Y (µg/ml) =Antilog of the value obtained from 

 

 
 

Fig 1: In-Vitro Testing of Chemicals against Colletotrichum capsici (Mycelia Growth Inhibition) 
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Fig 2: Graph of Prob. Value of percentage inhibition data with log. Value of concentration of chemicals used in in-vitro testing against 

Collectotrichum capsici 
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Fig 3: Potency of Nano and inducer chemicals against Leaf Spot causing Colletotrichum capsici pathogen on Chilli under Net House Condition 
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In-vitro effect of Chitosan  In-vitro effect of AgNPs  In-vitro effect of Silvox 

 

   
 

In-vitro effect of AgNO3  In-vitro effect of Salicylic acid  In-vitro effect of H2O2 

 

 
 

In-vitro effect of Isoprothiolane 
 

Plate 1: In-Vitro Study of responsiveness of Colletotrichum capsici against 7 Different Chemicals 

 

The figure (3) indicated that curative application (spraying 1 

day after pathogen inoculation) of mentioned nano-

formulation (Silver Nanoparticle, Silvox, Chitosan, Silver 

nitrate)manifest significant disease suppression in compared 

to prophylatic application (spraying 1 day before pathogen 

inoculation).Application of nano formulation as curative 

measure gave significant result at 50 ppm (Silver 

Nanoparticle-(AgNPs)-80.96%, AgNO3-60%, Silvox-84.01% 

and Chitosan-61.93%) applied after onset of disease. 

From the figure (3) at was indicated that inducer chemical 

(salicylic acid, Hydrogen peroxide) inhibited growth of 

pathogen only due to prophylatic way rather than curative 

ones. All the chemical give good result than check chemical 

Isoprothiolane. 

 

Conclusion 

From the above discussion it is concluded that out of seven 

chemical considered for the in-vitro study, H2O2 @ 9.66 ppm 

found to be most effective in respect of mycelia growth 

inhibitation against the pathogen Colletotrichum capsici. The 

second best result was found in case of Silvox (12.07 ppm) 

followed by AgNO3 (12.30 ppm). as compared to check 

chemical Isoprothiolane.Under net house condition it 

recorded that curative application of nano-formulation 

resulted significant disease suppression at 50ppm (Silver 

Nanoparticle-(AgNPs)-80.96%, AgNO3-60.0%, Silvox-

84.01% and Chitosan-61.93%) as compared to check 

chemical Isoprothiolane (57.93%) at 50ppm. 
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