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INTRODUCTION 

Chilli (Capsicum annum L.) belongs to the 

family solanaceae is mainly cultivated for its 

vegetable green fruits and for the dry chilli as 

the spice of commerce. It is believed to be 

originated from South America. It is a rich 

source of Vitamin C, A and B. Chilli is valued 

for pungency which is imparted by an alkaloid, 

Capsaicin and the red pigments (Capsanthin, 

Capsorubin and Capxanthin). Chilies were 

brought to Asia by Portuguese navigators 

during the 16 
th
 Century. Worldwide, some 3.8 

million hectares (about 9.4 million acres) of 

land produce 33 million tons of chili peppers 

(2010 data). India is the world's biggest 

producer, consumer and exporter of chili 

peppers
4
. It contains about 8.8 gram 

carbohydrate, 5.3 gram sugar, 1.9 gram protein 

and 534 micro gram beta carotein per 100 

gram chilli
14

.Chilli crop suffers with many 

fungal, bacterial and viral diseases resulting in 

huge yield losses. Among the fungal diseases, 

in recent years stem rot of chilli caused by 

Sclerotium rolfsii is of major concern causing 

the economic losses in chilli
11

. In the year 

2001 stem rot of chilli caused by S. rolfsii was 

first time reported from Rajasthan near Jaipur 

chilli growing areas.S. rolfsii  is a soil-borne 

pathogen that commonly occurs in the tropics, 

sub-tropics and other warm temperate regions 

of the world causing root rot, stem rot, wilt 

and foot rot on more than 500 plant species 

including almost all the agricultural and 

horticultural crops.  
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ABSTRACT 

Root rot caused by Sclerotium rolfsii Sacc. has been observed to cause rapid mortality in chilli 

plantations. Among nine fungicides and two bio control agents tested in vitro against S. rolfsii 

the result revealed that the fungicides Carbendazim(0.1 %)+Mancozeb (0.2%), Thiram (0.2 %) 

and Mancozeb ( 0.2 %) recorded 100 % growth inhibition  and were significantly superior over 

rest of the fungicidal treatments, it was followed by T. viride (65.55), T. harzianum (64.44%), 

Captan (55.55), Hexaconazole (38.88%),  (33.33%),  (25.55%), 

Copper Oxychloride (11.11%)  and (3.33%). 
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The experiments were therefore carried out to 

study in vitro evaluation of fungicides and bio 

agents against S. rolfsii of chilli. 

 

MATERAL AND METHODS 

Isolation of fungus: 

The root rot fungus was isolated from the roots 

of the chillies variety Phule Jyoti by standard 

isolation method under aseptic conditions. The 

infected tissues of the roots were cut in to 

small pieces of 1-2 mm size and surface 

sterilized with one per cent mercuric chloride 

solution for one minute and washed repeatedly 

thrice in sterile distilled water and placed in 

Petri plates containing sterilized PDA and 

incubated at 28±2ºC. The purified culture thus 

obtained and identified as S. rolfsii based on 

the morphological description given by 

Barnett. 

In vitro evaluation of fungicides  

Nine fungicides viz. Benomyl (0.1%), 

Bordeaux mixture (1.0%), Captan (0.2%), 

Carbendazim (0.1%), Copper oxychloride 

(0.3%), Hexaconazole (0.1%), Mancozeb 

(0.2%), Thiram (0.2%) and Carbendazim 

(0.1%) + Mancozeb (0.2%), were tested by 

applying poisoned food technique (Schmitz, 

1930) and using potato dextrose agar (PDA) as 

basal culture media. Two bioagents T. 

harzianum and T.viridae were evaluated in-

vitro against Sclerotium rolfsii applying Dual 

culture Technique
16

 and using potato dextrose 

agar (PDA) as basal culture media.The 

requisite quantity of each fungicide was 

calculated and thoroughly mixed with 

autoclaved and cooled (40-45°C) PDA in 

conical flasks separately to obtain desired 

concentrations. Two bioagents, T. harzianum 

and T. viridae were also evaluated in-vitro 

applying Dual culture technique. 

Poison food technique 

Poisoned food technique was adopted in 

present assay. Nine fungicides were tested 

against the test fungus. Potato dextrose agar 

medium (PDA) was used as basal medium and 

distributed in 100 ml lots in 250 ml 

Erlenmeyer conical flasks. The media 

sterilized in autoclave at 15 lbs pressure for 15 

min. As per the treatment the quantity of 

fungicide was calculated for 100 ml quantity 

of medium separately, amended just before 

solidification of the medium, and poured into 

sterilized Petri plates. The mycelial disc of 5 

mm diameter of seven days old culture of 

Sclerotium rolfsii was cut with the help of 

sterile cork borer. Each disc was transferred 

aseptically to the centre of each Petri plate. 

The PDA plates without fungicide were also 

inoculated and maintained as control and 

incubated at room temperature (27°C). Three 

replications per treatment were maintained. 

The observations on colony growth and 

sclertia formation were recorded periodically 

until petri plate of control treatment was fully 

covered with mycelial growth
15

.  

Dual culture technique 

Bioagents were evaluated for their efficacy by 

dual culture technique. A 5 mm disc of 

Sclerotium rolfsii was placed at the center of a 

petriplates containing solidified PDA medium 

and 5mm disc of 7 days old culture of 

Trichoderma harzianum was placed at 

opposite from center
16

. Petri plates containing 

plain PDA without any fungicide, bioagents 

were inoculated with 5.0 mm disc of the test 

pathogen and maintained as suitable untreated 

control. All the treatment (inoculated) and 

control petri plates where then incubated at 27 

°C in BOD incubator till the control plates 

were fully covered with mycelial growth of the 

test pathogen. Observations on radial mycelial 

growth of Sclerotium rolfsii were recorded in 

each treatment and replication and per cent 

growth inhibition of the test pathogen over 

control was worked out as follows.  

 

            C – T  

Per cent inhibition= -------------- x 100 

     C                  

Where, 

 C=growth of the fungus in untreated 

control plates 

 T= growth of the fungus in treated 

plates 

 

RESULTS AND DISCUSSION 

The results obtained from the present 

investigation are summarized below: 
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In vitro evaluation of fungicides  

The results presented in Table-1 revealed that 

the treatment of  fungicides, Carbendazim 

+Mancozeb, Thiram, Mancozeb found totally 

free from the fungal colony and recorded 

maximum growth inhibition (100 %) and also 

found significantly superior over rest of the 

treatments. Moreover, all the said treatments 

were found at par.  The treatment Trichoderma 

viride and T. harzianum  which showed the 

inhibition 65.55% and 64.44% and colony 

diameter 2.2 cm and 2.3 cm respectively 

followed by Captan (55.55), Hexaconazole 

(38.88%), Bordeaux mixture (33.33), Benomyl 

(25.55), Copperoxy chloride (11.11) and 

Carbendazim (3.33) with mean colony 

diameter 4.0 cm, 5.0cm, 4.6 cm, 6.7 cm, and 8 

and 8.7  cm, respectively .From the results it 

was concluded that, the fungicides 

Carbendazim (0.1%) + Mancozeb (0.2 %), 

Thiram (0.2 % ) and Mancozeb (0.2 %) were 

most effective for inhibiting the growth of 

Sclerotium rolfsii as compared to other 

fungicides tested. 

 

Table 1: Effect of fungicides and bioagents on growth of Sclerotium rolfsii Sacc. in vitro 

Tr. No. Fungicides Concentration 

% 

Mean colony 

Diameter (cm)* 

Inhibition 

% 

T1 Benomyl 0.1 6.7 25.55 

T2 Bordeaux mixture 1.0 6.0 33.33 

T3 Captan 0.2 4.0 55.55 

T4 Carbendazim 0.1 8.7 3.33 

T5 Copper Oxychloride 0.3 8.0 11.11 

T6 Hexaconazole 0.1 5.5 38.88 

T7 Mancozeb 0.2 0.0 100.00 

T8 Thiram 0.2 0.0 100.00 

T9 Carbendazim+Mancozeb 0.1+0.2 0.0 100.00 

T10 T. harzianum 0.5 cm disc 3.2 64.44 

T11 T. viride 0.5 cm disc 3.1 65.55 

T12 Untreated Control - 9.0 0.00 

 S.E. +  0.06  

 C.D. at 5%  0.19  

  * Mean of three replications. 

 

 

Plate 1: Effect of fungicides and bioagents on growth of Scerotium rolfsii Sacc. in vitro 

 

T1   Benomyl                                             T7  Mancozeb 

T2   Bordeaux mixture                               T8   Thiram 

T3    Captan                                                T9   Carbendazim +Mancozeb 

T4    Carbendazim                                    T10  Trichoderma harzianum 

T5   Copper oxychloride                            T11   Trichoderma viride 

T6   Hexaconazole                                      T12    control 
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CONCLUSION 

Studies on evaluation of fungicides against 

pathogen showed that all the fungicides under 

study inhibited the growth of the test fungus to 

varying extent at different concentrations. 

Among nine different fungicides tested, 

Carbendazim @ (0.1%) +Mancozeb @ (0.2%), 

Thiram @ (0.2%) and Mancozeb @ (0.2%) 

recorded maximum growth inhibition 100 % 

and were followed by, Captan @ (0.2%), 

Hexaconazole (0.1 %), Bordeaux mixture 

(1%), Benomyl (0.1 %), Copper Oxychloride 

(0.1 %)  and Carbendazim (0.1 %) which were 

recorded 55.55 38.88, 33.33, 25.55, 11.11, 

3.33 percent growth inhibition. 

 

REFERENCES 

1. Addison, E.A. and Chona, B.L., 

Evaluation of certain fungicides for the 

control of Sclerotium wilt of tomato 

(Lycopersicon esculentum Mill.) caused by 

Sclerotium rolfsii  sacc. Ghana Jnl. 

agric.Sci.4: 89-91 (1971). 

2. Amreen Begum., Dadke. M.S., Wagh. 

S.S., Kuldhar. D.P., Pawar. D.V.,Chavan 

A.A and Thaware D.S., In vitro evaluation 

of fungicides and botanicals against stem 

rot of chilli caused by Sclerotium rolfsii. 

International journal of plant protection. 

7(2): 423-432 (2014). 

3. Anitha Choudary., Reddy K., and Reddy 

M.S., Antifungal Activity and Genetic 

Variability of Trichoderma harzianum 

Isolates.Phytopathology. 17: 417-448 

(2007). 

4. Anonymous Chilli: area, productivity and 

production, USDA Foreign Agricultural 

Service website www,fas.usda.gov/ 

wap/current/. (2011-12). 

5. Bhat.Narayana., Sardana. and Dinesh 

singh. H.R. Evaluation of chemicals and 

bioagents against Sclerotium rolfsii 

causing southern blight of bell pepper 

(Capsicum annuum). Indian Phytopath. 

68(1): 97-100 (2015). 

6. Bhuiyan, M. A. H. B.,  Rahman, M.T. and 

Bhuiyan, K. A., In vitro screening of 

fungicides and antagonists against 

Sclerotium rolfsii.  Afr. J. Biotechnol. 

11(82):14822-14827 (2012). 

7. Bindu Madhavi and Sreelakshmi 

Bhattiprolu. Integrated disease 

management of dry rot of chill incited by 

Sclerotium rolfsii (Sacc).International 

Journel of Plant Animal and 

Environmental Sciences. 1(2): 2-8 (2011). 

8. Fouzia Yaquab and Saleem Shahzab, 

Pathogenicity of Sclerotium rolfsii on 

different crops and effect of inoculums 

density on colonization of mungbean and 

sunflower roots. Pakistan Journal of 

Botany. 37(1): 175-180 (2005). 

9. Garret, S. D., Biology of root infecting 

Fungi, Cambridge University press, 

London, U.K. 293 (1956). 

10. Jadon, K.S., Thirumalaisamy, P.P., Padavi, 

R.D. and Koradia, V.G., Evaluation of 

fungicides for soil borne diseases of 

groundnut. J. Mycol. Pl. Pathol. 42(1): 99 

(2012). 

11. Kalmesh, and Gurjar, R.B.S. S.rolfsii 

Sacc., A new threat to chilli in Rajasthan. 

Mycol. and plant pathol. 31(2): 261 

(2001). 

12. Mahato Ashis., Monda.B., Dhakre, D.S., 

Khatua, D.C., In vitro sensitivity of 

Sclerotium rolfsii towards some fungicides 

and botanicals. Scholars Academic 

Journal of  Biosciences. 2(7): 467-471 

(2014). 

13. Muthamilan, K. and Jeyarajan, R., 

Devolopment of products of Trichoderma 

viride for bio control of root rot diseases, 

Bio tech in India. 25-26 (1992). 

14. Panda, R., Panda, H., Prakash, K. and 

Panda, A. Prospects of Indian Chillies. 

Science tech entrepreneur. 8: (2010). 

15. Schmitz, H. A suggested toximetric 

method for food preservation. Indust. and 

Engin. Chem.Analyst. Ed. 4(2): 361-365 

(1930). 

16. Dennis, C. and Webster, Antagonistic 

properties of species group of 

Trichoderma III hyphal interation. Trans. 

Br. Mycol. Soc. 57: 363-369 (1971). 

17. Pan, S. and  Sen, C., Chemical control of 

foot rot of wheat caused by Sclerotium 

rolfsii Sacc. Proe. Indian Natn. Sci. Acad. 

43(3):79-85 (1977). 



 

Archana et al                               Int. J. Pure App. Biosci. 6 (1): 982-986 (2018)    ISSN: 2320 – 7051  

Copyright © Jan.-Feb., 2018; IJPAB                                                                                                               986 
 

18. Rao, S.N., Anahosur, K.H. and Kulkarni, 

S., Evaluation of antagonistic micro-

organisms against Sclerotium rolfsii 

causing wilt of potato. J. Mycol .Pl. 

Pathol. 34(2): 298-299 (2004).        

19. Roy Somnath., Amrita Banerjee., Jayanta 

Tarafdar., Samir Kumar Samanta. Superior 

bio-efficacy of a combined formulation of 

carbendazim and mancozeb in inducing 

defense responses in chilli seedlings 

against Sclerotium rolfsii Sacc.in 

comparison with methyl jasmonate. Crop 

Protection . 29(4): 163–167 (2003). 

20. Singh, S.P., Agarwal, R.K., Bhagawati, R., 

Singh, S.R. and Kulkarni, S., Evaluation 

of bioagents and botanical pesticides 

against collar rot of chickpea caused by S. 

rolfsii. J. Pl. Dis. Sci. 5(1): 33-36 (2010). 

21. Tariq R. Rather1., Razdan V. K..., Tewari 

A. K., Efath Shanaz,. Bhat   Z. A., 

Hassan1 G. and. Wani T. A. Integrated 

Management of Wilt Complex Disease in 

Bell Pepper (Capsicum annuum L.), 

Journal of Agricultural Science. 4(7): 123-

127 (2012). 

 

 


