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Potentiality of some fungal bio-agents and fungicides against
Colletotrichum lindemuthianum causing anthracnose of bean
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Abstract: Colletotrichum lindemuthianum is one of the serious pathogen causing anthracnose disease of 
bean in the world. The present investigation was conducted to detect the efficacy of some fungicides and 
fungal bio-agents. Four fungicides viz. Carbendazim at 0.10%, Mancozeb 80% at 0.44%, Chlorothalonil 
50% at 0.15% and Tribasic copper sulfateat 0.048% were assessed following poison food technique 
against Colletotrichum lindemuthianum.The Four bio-agents viz., Trichoderma armijera (PDC), Tricho-
derma harzianum (Ispahani), Trichoderma viridae (BAU) and Trichoderma viridae (PDC)were also 
tested through dual culture technique for their inhibitory effect on C. lindemuthianum. Among the 
fungicides the highest percent inhibition 89.50% was found by Carbendazim. In case of bio-agents Tricho-
derma viridae performed the best. The highest 60.87% mycelial growth inhibition was found by the effect 
of Trichoderma viridae. Whereas significantly the best performed bio-agent was Trichoderma viridae 
showed 60.87% as compare to other. So, Carbendazim had promising performance in controlling anthrac-
nose of bean and as an ecofriendly approach Trichoderma viridae may also recommended for controlling 
anthracnose of bean.
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Introduction
Colletotrichum lindemuthianum (Sacc.and Magnus, 1889) is a vicious pathogen which caused 
by anthracnose disease of common bean (Phaseolus vulagris). The crop affects so many 
diseases like anthracnose, angular leaf spot, bean common mosaic virus, common bacterial 
blight and halo blight. Many biotic and abiotic factors are responsible for low productivity of 
commercially cultivated bean varieties. Significant disease development and yield losses occur 
if climate are prolonged throughout the pod formation and pod filling stages of the crop 
(Pelaso, 1992). Various control strategies are advocated for minimizing losses caused by 
anthracnose (Feraz, 1980). The seed treatment technique is a vital practice for disease control 
in general and in specially for anthracnose management in specifically (Freeman et al., 1997). 
Chemical fungicides are used to control anthracnose of bean may be a part of integrated disease 
management. Both contact and systemic fungicides are applied to minimize the incidence and 
severity of anthracnose disease.
In vitro study of fungicides is vital for preliminary screening of fungicides that are effective for 
controlling anthracnose caused by Colletotrichum species. However, indiscriminate use of 
chemicals is not only hazardous to living being but also to the natural ecology as they kill the 
antagonist microorganisms (Khan and Fakir, 1995).
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To design an efficient management strategy, the efficacy of various bio-agents was used under 
in vitro conditions for reducinghighest inhibition of mycelial growth. Thus an effort was 
needed to establish environment friendly bio-agents and fungicides for controlling anthracnose 
of bean. So, the objective of the present study is to screen some fungicides and bio-agents 
against C. lindemuthianum for environmentally sound management.

Material and Methods
1. Experimental site and period
The experiment was conducted in the Plant Disease Clinic (PDC) and Plant Pathology 
Laboratory under the Department of Plant Pathology, Patuakhali Science and Technology 
University (PSTU), Dumki, Patuakhaliduring the period from March 2019 to February 2020.

2. Sample collection
Anthracnose affected bean pods were collected from Pirtola Bazar local market ofPatuakhali 
and farmers’ field, Dumki, Patuakhali (Figure 1).It was kept in polythene bags and preserved at 
room temperature (25oC).
  

3. Selection of fungicides and fungal bio-agents
Four fungicides viz. Carbendazim at 0.10%, Mancozeb 80% at 0.44%, Chlorothalonil 50% at 
0.15% and Tribasic copper sulfate at 0.048% were selected based on fungicidal effect against 
many fungal diseases as reported in many researches. Four widely used well-known fungal 
bio-agents viz., Trichoderma armijera, Trichoderma harzianum (Ispahani), Trichoderma 
viridae (BAU) and Trichoderma viridae were selected and collected carefully. 

Figure 1. Anthracnose affected bean pods
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4. Isolation of pathogen
The pathogens were isolated from the collected podsthrough Tissue planting method (Bhatia, 
2015). Tissues were cut of 5×5 mm from the boundaries between anthracnose lesion and 
symptomless surrounding tissues (Figure 2a). The areawas then dipped into 1% sodium 
hypochlorite for 1minute and 3 times rinsed with sterile water, and dried with sterile tissue paper 
to remove the excess water. The prepared samples were then aseptically placed on potato dextrose 
agar (PDA) medium containing Petri-plates and incubated at 28±1oC for 7 days (Figure 2b). 

Figure 2 (a-b). Isolation of C. lindemuthianum, a) Cut pieces placed on PDA medium, b) Pure culture

5. Pathogenicity test
Fourteen days old culture petri plates were used for harvesting conidia which scraped off using a 
fine brush and it was poured into a 250 ml beaker. Conidia suspension of the isolate was mixed 
with sterilized water. The concentration of the spore suspension was standardized by adjusting it 
to 1.2×106 spores ml-1 using a haemocytometer (Giblin, 2010). One drop of tween twenty was 
added per 100ml of inoculum and mixed thoroughly before inoculation. Then fresh bean pods 
were taken and wash with sterilized water. Following pin prick method suspended water was put 
on the pin prick region pods. Pods were placed in a Petri plate with blotter paper. Finally, it was 
kept at room temperature and observed.

6. Identification of the pathogen
Fungal identification was done using morphological characteristics and comparing with 
established keys (Barnnet and hunter, 1999). Each isolate was subjected to colony and 
microscopic examinations during which their morphological features were observed and recorded. 
Identification of the fungi was based on growth patterns, color of mycelium and microscopic 
examinations of vegetative and reproductive structure. Spores of pathogen were taken from the 
pure culture and mounted on the clear glass slide. Spores were mixed with thoroughly with 
lactophenol in order to obtain a uniform spread over cover slip. The spores of the fungus were 
observed under compound microscope with 100X magnification (Figure 3).



24

J. Patuakhali Sci. and Tech. Uni. 2021, Vol: 11 (1) 

Figure 3. Conidia of C. lindemuthianum observed under microscope with 100X magnification

7. Effect of fungicides against C. lindemuthianum
Poisoned Food Technique was followed to determine the fungicidal effect against pathogens 
(Schmitz, 1930). PDA medium was prepared with standard procedure and poured 100 ml in 250 
ml conical flask and autoclaved for sterilization. Before solidification, four fungicides with their 
desired concentration were added inaseptically in different four flasks. These flasks were shaken 
to facilitate uniform mixture of fungicides thoroughly and poured in 9 cm Petri platesinto 20 ml 
likewise five plates for each treatment were poured. Without any fungicides were used to serve as 
a control. After solidification of medium, the plates were inoculated with seven days old pure 
culture of pathogen separately. Five (5) mm diameter mycelial disc were placedat the center in 
inverted position from 1cm towards theedges plate by sterilized cork borer. The treated plates 
were incubated at room temperature for seven days. The colony diameter of the fungal pathogens 
on medium was recorded and percent inhibition in each treatment was calculated by using 
following formula (Alam et al., 2017).

Percent control efficacy (PCE)=          × 100
Where,
PCE= Percent control efficacy
C= Control (cm)
T= Treated (cm)

8. Evaluation of bio-agents against C. lindemuthianum 
Selected bio-agents were tested against C. lindemuthianum by Dual Plate Technique (Ashwini, et. 
al., 2020). PDA medium (20 ml) was poured into 9 cm sterile Petriplates and allowed for 
solidification. Seven days old, 5 mm pure culture disc of C. lindemuthianum was taken with the 
help of sterilized cork borer and placed in the one side of Petriplate. 

C-T--------
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