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Abstract 
The enzymes have wide applications in various industries. The group of microorganisms, 
vizproduproduceungi, actinobacteria produces different enzymes, viz., cellulase, chitinase, amylase, 
protease, lecithinase, lipase, gelatinase, etc. and these enzymes have immense market demand. The 
work here describes the isolation of Trichoderma sp. and study of their colony characteristics on different 
agar media. The morphology images of Trichoderma sp. were also studied light and stereo microscope. 
The isolated Trichoderma sp. was studied for the production of cellulase. The isolated three species of 
Trichoderma were found to show production of cellulase. The cellulase production was more by 
Trichoderma sp. isolate No. 1. The cellulase production by Trichoderma sp. will have applications in food 
and other industries. The production of cellulase by Trichoderma sp. will be economical and eco-friendly. 
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Introduction 
Enzymes have many applications in industries. The 
enzymes are produced by a group of microorganisms, 
viz., bacteria, fungi and actinobacteria (Imran et al., 2016; 
Li et al., 2020). The fungi are known to produce amylase, 
cellulase, chitinase, lipase, protease enzymes. The research 
paper here describes isolation, characterization, and 
microscopic studies of Trichoderma sp. and to check for 
their ability for cellulase production. Trichoderma sp. has 
many applications in agriculture and can be used as 
biocontrol agent. The microbial production of enzymes 
will be eco-friendly and economical. Cellulase has 
applications in food and pharmaceutical industries. The 
production of cellulase enzyme by Trichoderma sp. is a 
biological approach which is eco-friendly and economical. 
Trichoderma sp. being fungi is known for good production 
of cellulase enzyme.    
 

Materials and Methods 
Collection of the soil samples 
For the isolation of Trichoderma, the soil samples were 
collected from Manjari farm area, Pune, Maharashtra, 
India.  
 
Isolation of Trichoderma sp. 
For the isolation of Trichoderma sp., the soil samples (1 g) 
were weighed and suspended in 1 ml sterile saline. The 
serial dilutions were made as 10-1, 10-2, 10-3 and 10-4. The 
0.1 mL of 10-3 dilution was spread plate on potato 
dextrose agar medium and the plates were incubated in 
the incubator at 30oC for eight to ten days.   
 
 
 
 

Colony characteristics of Trichoderma sp. on 
different media 
The spot inoculations were done of the three isolates No. 
1, 2 and 3 and the colony characteristics were studied on 
different media viz., potato dextrose agar (PDA) [(g/L): 
potato: 200.0, dextrose: 20.0, agar: 30.0, DW: 1000 mL], 
Czapex dox (Cdox) [g/L): sucrose: 4.0, NaNO3: 0.2, 
MgSO4.7H2O: 0.05, K2HPO4: 0.1, pH: 6.8, agar: 30.0, 
DW: 1000 mL], Sabouraud dextrose (SDA) [(g/l): 
peptone: 10.0, dextrose: 40.0, pH: 5.8, agar: 30.0, DW: 
1000 mL], malt extract (MEA) [(g/L): malt extract: 20.0, 
pH: 6.5, agar: 30.0, DW: 1000 mL] and oat meal (OMA) 
[(g/L): oat meal: 60.0, pH:7.2, agar: 30.0, DW: 1000 mL] 
agar media. For the colony characteristics, the plates were 
incubated at 30oC for seven days.  
 
Microscopy studies  
The morphology studies were also done using light 
(Model: DSX1000, India) and stereo (Model: Zsm-115, 
India) microscopes to observe the spores, conidia, 
conidiophores, fertile hair and apices, mycelium, and 
branching tips. 
 
Cellulase production 
The fungal isolates were inoculated on the minimal agar 
[g/L): NH4Cl: 3.0, NaCl: 3.0, K2HPO4: 0.4, sodium 
citrate: 3.0, glucose: 10.0, pH: 7.0, agar: 30.0, DW: 1000 
mL] medium with carbon source replaced by 1% 
carboxymethyl cellulose (CMC) (Sigma-Aldrich, USA). 
The plates were incubated at 28oC for three to four days 
and then flooded with congo red (1%) reagent [congo 
red: 1.0 g, DW: 100 mL] for 5 min at room temperature. 
Excess stain was discarded, and the plates were destained 
with 1 M NaCl solution (Teather & Wood, 1982). 
Cellulase activity was indicated by the development of 
clear zone around the colony. 
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Results and Discussion 
Isolation of the fungi 
A total of three isolates were obtained which were named 
as No. 1, 2, and 3. These isolates were identified to be 
Trichoderma sp. based on their colony morphology studies.  
 

Colony morphology studies of the isolates of 
Trichoderma sp. on different media 
The colony morphology of isolates No. 1, 2 and 3 on 
PDA, Cdox, SDA, MEA and OMA (Figs. 1, 2, 3, 4, & 5) 
are shown in Tables 1, 2, and 3, respectively. 

 
 

Table 1 Colony morphology of isolate No. 1 on different media 

Media Color Margin Texture Hyphal thickness 

PDA White Regular Loose, puffy Very thick 
Cdox White Regular Loose Thin 
SDA White Regular Loose Thick 
MEA White Regular Moderately compact Thick 
OMA White Regular Loose Thin 

 
Table 2 Colony morphology of isolate No. 2 on different media 

Media Color Margin Texture Hyphal thickness 

PDA White Regular Moderately compact Thin 
Cdox White Regular Loose Very thick 
SDA White Regular Very compact Thick 
MEA White Regular Very compact Thick 
OMA White Regular Very compact Thick 

 
Table 3 Colony morphology of isolate No. 3 on different media 

Media Color Margin Texture Hyphal thickness 

PDA White Regular Loose Thin 
Cdox White Regular Loose Thin 
SDA White Regular Loose Thin 
MEA White Regular Compact Thin 
OMA White Regular Very compact Thin 

 
 

          
(a)                                              (b)                                                 (c) 

 
Figure 1 The figure plates a, b, and c represent growth of isolates No. 1, 2, and 3, respectively on PDA media 
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(a)                                             (b)                                                 (c) 

Figure 2 Figure plates a, b, and c represent growth of isolates No. 1, 2, and 3, respectively on Cdox agar media 
 

           
 (a)                                            (b)                                                 (c) 

Figure 3 Figure plates a, b, and c represent growth of isolates No. 1, 2, and 3, respectively on SDA media 
 

      
(a)                                          (b)                                               (c) 

Figure 4 Figure plates a, b, and c represent growth of isolates No. 1, 2, and 3, respectively on MEA media 
 

       
                (a)                                                (b)                                                (c) 

Figure 5 Figure plates a, b, and c represent growth of isolates No. 1, 2, and 3, respectively on OMA media. 
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Light and stereo microscopy studies of Trichoderma 
sp. 
The spores, conidia, conidiophores, hyphae with 
mycelium, fertile hair with long fertile apices and 
branching tips of the three isolates of Trichoderma sp. 
(isolates No. 1, 2 and 3) were observed under light and 

stereo microscope. The morphology of Trichoderma sp. 
isolates No. 1, 2 and 3 using light microscope are 
represented in Fig. 6, 7 and 8, respectively. The 
morphology of Trichoderma sp. isolates No. 1, 2 and 3 
using stereo microscope are represented in Fig. 9, 10, and 
11, respectively.  

 

     
a. Conidia                                b. Hyphae with the mycelium           c. Conidiophores 

 

 
         d. Fertile hair with long, straight, solitary, and fertile apices 

 
Figure 6 Figure plates a, b, c, and d represent the morphology study of isolate No. 1 using light microscope 

 

                
a. Conidiophores                   b. Fertile hair with long, straight,            c. Primary branches, branching towards tip   

solitary and fertile apices                       
 

Figure 7 a, b, c, and d represent the morphology study of isolate No. 2 using light microscope 
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a. Sporangium                                 b. Conidiophores                      c. Sporangium 

 

    
d. Fertile hair with long, straight,         e. Conidia                                       

        solitary and fertile apices 
 

Figure 8 a, b, c, d, and e represent the morphology study of isolate No. 3 using light microscope 
 
 

        
a. Spores                                b. Fertile hair with long, straight,   c. Primary branches, 
branching                                solitary and fertile apices        towards tip 

  
Figure 9 Figure plates a, b, and c represent the morphology study of isolate No. 1 using stereo microscope 
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a. Fertile hair with long, straight,   b. Fertile hair with long, straight,        c. Sporangium 
      solitary and fertile apices             solitary apices     
                                                                                

 
 d. Primary branches, branching towards tip 

 
Figure 10 Figure plates a, b, c, and d represent the morphology study of isolate No. 2 using stereo microscope 
 
 

                    
   a. Sporangium                        b. Fertile hair with long, straight,          c. Spores 
                                                    solitary and fertile apices 
 
Figure 11 Figure plates a, b, and c represents the morphology study of isolate No. 3 using stereo microscope 
 
Cellulase production by Trichoderma sp. 
All the three isolates of Trichoderma sp. showed cellulase 
production (Table 4). The production of cellulase enzyme 
was found to be more by isolate No. 1. There are reports 
on production of cellulase by Trichoderma reesei Cef19 
(Kumar et al., 2014; Zhao et al., 2018). There is also a 
study on Trichoderma harzianum using cellulosic substrates 

(Delabona et al., 2015). Reports are there on cellulase 
enzyme production from Trichoderma reesei and Aspergillus 
awamori in submerged fermentation with rice straw (Naher 
et al., 2021). Cellulase production by Aspergillus niger by 
submerged and solid-state fermentation using coir waste 
as substrate has been studied (Mrudula & Murugammal, 
2011).  
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Table 4 Cellulase production by the three isolates of 
Trichoderma sp.  
 

Isolates No. Zone of clearance (cm) 

1 1.4 
2 1.3 
3 0.9 

 

Conclusions 
The three Trichoderma sp. showed cellulase enzyme 
production which will have immense industrial 
applications which will be important. The Trichoderma sp. 
can also be used in the composting process to prepare the 
compost which can be used for the growth of 
crops/plants.  
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