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Isolation of Antagonistic Fungi against Colletotrichum sp. from Soil Sample 

Sulastri Fitri Binti Pandi 

Resource Biotechnology Programme 

Faculty of Resource Science and Technology 

Universiti Malaysia Sarawak 

ABSTRACT 

Fungi such as Colletotrichum sp. had caused many farmers' hardwork to a waste by 
infecting their crops with a disease called Anthracnose. However, recent study had found 
that the problems caused by Colletotrichum sp. could be settled and the solution was to 
fight these pathogenic fungi by using groups of fungi that were described to have 
antagonistic ability. Therefore, a study was conducted in UNIMAS area where the soil 
samples were analysed to isolate the fungi. These fungi were then tested for its 
antagonism against Colletotrichum sp. through a technique called Dual Culture Assay. 
The morphology of the fungi was observed beforehand in effort to identify the species of 
the fungi isolated. 

Keywords: Anthracnose, antagonistic ability, Colletotrichum sp., Dual Culture Assay. 

ABSTRAK 

Colletotrichum §J2.. merupakan salah satu kulat yang telah menyebabkan-hasil penat lelah 
para petani menjadi sia-sia dengan menjangkiti tanaman mereka dengan penyakit yang di 
kenali sebagai Anthracnose. Namun, ka}ian telah menemui cara untuk menangani 
masalah berkenaan Colletotrichum §J2.. dengan melawan pertumbuhannya dengan 
menggunakan kulat yang mempunyai kemampuan antagonistik. Oleh itu, satu ka}ian telah 
dijalankan di kawasan sekitar UNIMAS dimana sampel tanah telah diambil dan di 
bawakan ke makmal virologi untuk mengasingkan kulat. Kemudian, kemampuan 
antagonistik kulat- kulat tersebut akan diu}i terhadap kehadiran Colletotrichum §J2.. 

melalui teknik 'Dual Culture Assay'. Morfologi kulat- kulat tersebut telah pun di perhati 
untuk mengesyaki spesies kulat-kulat yang telah diasingkan. 

Kunci: Anthracnose, Colletotrichum sp., 'Dual Culture Assay', kemampuan antagonistik. 
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1.0 Introduction 

Fungi play an important role in the soil community either present as saprotrophs, 

symbionts or even pathogens (Trevors et at., 2007). Some of these fungi are important for 

the organisms resting within the soil but some are dangerous. As we all know, the term 

pathogens itself has already give us the whole picture of whether certain plants, fungi or 

algae are safe for us to handle without proper care. Some pathogens either from fungi or 

bacteria are not as destructive as they are on us than on the plants. For humans, some of the 

pathogens are as light as the common cold or infection but for plants, some of these 

pathogens, fungi to be exact could gravely endanger their life. 

Colletotrichum sp. is one of the common worries for most farmers. Being one of 

the most dangerous plant pathogens in the world, this type of fungus had brought most 

farmers' lifework to an end. The results of the attacks could be devastating and at some 

point, the disease caused by Colletotrichum sp. named Anthracnose had once brought the 

production of India's most important medicinal plant, Sarpaghanda (Roulvolfia serpentina) 

to the verge of jeopardy (Alam et aI., 2007). Usually, this type of fungus will attack the 

plant at its important parts such as leaves; as the site for most photosynthetic processes to 

occur and stems; as the site for nutrients transfers. Worst, these fungi can also attack even 

during the developing stage of the crops (Encyclopaedia Britannica, 2013). These attacks 

would not only affect the infected site but will eventually spread the infection throughout 

the crops or plants, which will cause major damages to the plants (Ahmed & Ahmed, 

1963). 

However, some known bacteria or antagonistic strains of fungi had been 

identified of its capability to suppress the activity of Colletotrichum sp and there might 

also be more fungi surrounding us that have the same ability as some of the known 

antagonistic fungi. There are thousands maybe millions of fungi strains worldwide and we 
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might have more chances to obtain much stronger fungi to fight against Colletotrichum 

sp. Therefore, as the main aim of this study, strains of antagonistic fungi were tried to be 

isolated and were observed whether they could suppress the activity of Colletotrichum sp. 

Firstly, soil samples were collected from the arboretum that can be found in the Resource 

Science and Technology Faculty's External Laboratory area which is situated near the 

East Campus, Unimas. 


This study was undertaken with the following objectives: 


1. 	 To isolate fungi from collected soil samples. 

2. 	 To determine the type of fungi isolated based on their morphological 

features. 

3. 	 To detect the antagonism of the fungi against the growth of Colletotrichum 

sp. 
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2.0 Literature Review 

2.1 Colletotrichum sp. 

2.1.1 Taxonomy and Characteristic of Colletotrichum sp. 

Table 1 shows the taxonomy of Colletotrichum sp. 

Taxonomy 

Domain Eukaryote 

Kingdom Fungi 

Phylum Ascomycota 

Class Sordariomycetes 

Order Glomerellales 

Family Glomerellaceae 

Genus Colletotrichum sp. 

The generic name Colletotrichum was first introduced by Corda (1831) in Czech 

Republic after the discovery of C. lineola, a species proven to be associated with 

Apiaceae (Cannon et al., 20W. Initially, Colletotrichum was previously named 

Vermicularia (Tode, 1790) and the name stays fixed until today. 

Colletotrichum sp. is an asexual fungus that falls under the family Glomerellaceae, 

which belongs to the order Glomerellales. Colletotrichum sp. is known as plant 

pathogens, mostly due to the plant diseases that had been proven caused by 

Colletotrichum sp. However, it was found that not all Colletotrichum sp. are plant 

pathogens, some are believed to have the mutualistic behaviour towards other plants and 

organisms (Damm et al., 2012). 
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The morphology of most of the species that fall under this genus has an acervular 

conidiomata shape (Cano, 2004). However, other morphological aspects such as the 

presence or absence of setae, the presence or absence of the telemorph Glomerella 

cingulata and colony colour can be taken into further supervision in order to distinguish 

them (Gunnel et al., 1992). It's also important to note the presence of a thick-walled 

swelling occurred at the end of a Colletotrichum sp. hypha, called appressoria, which is 

important for this fungus to attach itself to the host's surface prior penetration. 

This fungus is commonly found deep within the soil and commonly known as the 

cause of various harmful diseases that attack crops and plants. Colletotrichum sp. was 

even entitled as eighth most important plant fungi worldwide, based on the most recent 

research and studies made on this specific genus (Dean et al., 2012). Recently, it was 

revealed that for the moment, they are 331 strains of Colletotrichum sp. recognised and 

are assigned to 31 different identified species according to the etymology, sexual morphs, 

asexual morphs and culture characteristics (Damm et a/., 2012) 

Most known disease brought by this group of fungus is Anthracnose, usually 

attacks legumes, ornamental trees and leaves. This disease had put lots of fanner's life 

work to the pit of frustration by infecting their crops and plants. In China, Anthracnose 

had been listed as the major cultivated plant disease especially in the Zhejiang province 

and Shanghai (Liu et al., 2010). Besides Anthracnose, Colletotrichum sp. is also known to 

have caused another plant particularly to the plant members of Proteacea (Denman et al., 

2004) and was also recently reported as being one the pathogens that could hann human 

eyes (Rekba et al., 2013). 
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2.1.2 Anthracnose Disease 

In the year of 2005, just after monsoon had set its foot on India, Colletotrichum sp. 

had already sets its eyes to infect the most important plants in India, Sarpagandha 

(Roulvolfia serpentina), worst, this outbreak later became epidemic in October (Alam et 

aI., 2007). The infected plants showed clear symptoms of Anthracnose infection such as 

rotten fruits and sights of spots on the leaves of the plants (Alam et al., 2007). This 

outbreak was one of the worst outbreaks that had struck India as it has caused 

approximately 60% of the plants death and severely dried most of the plantation field. At 

first, they have thought of using fungicide to overcome this problem but later they have 

decided not to go on with the idea because fungicides are indeed pollutants. Therefore, 

they had came up with the idea ofproduction of biocontrol agents made from antagonistic 

bacteria or fungi just like most of the developed countries such as America and United 

Kingdom had done. 

In Zhejiang, China there's a time where Anthracnose had infected approximately 

50% of the strawberry plantation in the nurseries alone and 40% more in the production 

fields (Liu et al., 2010). Zhejiang province is the major supplier for strawberries in China 

and this incidence had caused a major lost economically to the producers especially when 

this disease keeps on infecting the strawberries almost annually. Various studies had been 

made to identify which type of Colletotrichum sp. has been infecting the strawberries and 

after several trials and errors, it has been proven that C. acutatum and C. gloeosporioides 

were the actual causal agents. 
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2.1.3 Soil sample 

The nature of soil offers various type of microorganism suitable environment to 

live in and living in symbiosis as most of them are, some of the microorganisms 

specifically fungi also provides some hospitality for the soil itself. Fungi hold one of the 

important roles in keeping the soil ecosystem in balance (Trevors et al., 2007). So far, 

approx. 75, 000 species of fungi had been discovered and there are still thousands, or even 

millions of unknown fungi that are yet to be discovered in the soil community (Elsas et 

al., 2007). 

As per mentioned earlier, fungi could be as harmless as saprotrophs and symbionts 

but some could harm other microbes, known as pathogenic fungi. Like all of the bad 

things in life, there will always be a counterpart of everything. Therefore, if there are 

pathogenic fungi or the bad x in the soil community, there are also the present of 

antagonistic fungi that will fight and inhibit the spreading or attacks of that of a 

pathogenic fungus. These antagonistic fungi are not only used to fight the pathogenic 

fungi but also have more benefits and brought a greater deal in our economy (Jansson et 

al., 2007). 

All of these fungi either the pathogenic or antagonistic fungi, they are all exist in 

abundant in the soil community. Thus, to obtain these antagonistic fungi in order to 

provide solutions or shield to fight against the attacks of these pathogenic fungi, an 

isolation of fungi from soil sampling must first be done. In Kenya, in the year of 2010, a 

group of researchers has done a research to isolate and screen antagonistic activity of 

unknown fungi against three pathogenic fungi namely Fusarium sp., Colletotrichum 

kahawae and Fusarium oxysporum. 
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The soil sample was taken from 10 different sites in Kenya, most of the sites are 

Kenya's national park such as Lake-Bogoria National park, Imenti forest and Shimba 

Hills, these locations represent different altitude of zone in Kenya. 

40_ 

4"N 

, Ld It.~ ~U\lUI'd 
+ _Imentl 

AbE-rdar% Mount Kenya 

+ 

Figure 1 shows the location of study sites in Kenya. 

(Source: Nonoh et a/., 2010) 

The 2g soil samples were randomly collected but the spots of sampling were all 2 cm 

apart from each other and in the depth of approx. 7.5-10 cm. The whole sampling 

activities were done using only sterile equipments and were then kept in a cool box until 

they reached the laboratory where the samples were stored at 4°C (Nonoh et al., 2010). 

From the soil samples, they managed to isolate 361 fungi and were then tested for their 
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antagonistic ability through Bioassays technique against the three pathogenic fungi 

mentioned earlier. 

In the end, 28 out of 361 isolates were found to have antagonistic activity against 

most of the pathogenic fungi. Five out of 28 antagonistic fungi were found to have the 

ability to suppress the growth of all three pathogenic fungi. 12 out of 28 antagonistic 

isolates showed average antagonistic activity against one or two pathogenic fungi while 

the remaining eleven showed minor antagonistic ability towards all three fungi (Nonoh et 

aI, 2010). 

A year later, an experiment was also conducted by three researchers from India in 

2011 to isolate unknown fungi and at the same time to identify the existence of 

antagonistic fungi that can inhibit the growth of a well-known pathogenic fungus, 

Colletotrichum sp. From their research, they had isolated eight different strain of fungi 

namely Botrytis cinera, Gliocladium virens, Penicillium chrysogenum, Penicillium 

citrinum, Trichoderma glaucum, Trichoderma koeningii, Trichoderma harzanium and 

lastly Trichoderma viridae. Based on their experiment, they had found a fungus that has 

the antagonistic ability in suppressing the growth of Colletotrichum sp. which is Botrytis 

cinera (Prince et al., 2011). 

2.1.4 Isolation of fungi from soil by serial dilution and agar plating 

There were various types of ways to isolate fungi however based on previous 

researches made, serial dilutions agar plating (Apinis, 1963) were the most favourable 

amongst the researchers. Serial dilution is a process where the samples will be undergoing 

series or repetitive dilution in order to minimize the presence of other contaminants other 

than the fungi themselves. To isolate fungi from soil samples, a serial dilution followed by 

!\pread plate method were and still are the basic steps needed to be done. As for spread 
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plating method, it was designed to provide a medium for the isolated fungi to grow. For 

fungi isolation, most researchers had used PDA medium as the agar medium for the 

spread plating method. The isolation process did not end there, from previous research, 

days after culturing, these fungi showed unique morphological identities to distinguish 

themselves, therefore, these individual fungi were sub-cultured and purified by using a 

standard technique before characterizing them (Rohilla & Salar, 2011). 

2.1.5 Characterization of fungi 

Based on a research done by Rohilla and Sallar (2011), they simply characterized 

the fungi by observing their morphological characters and also the fungi's microscopic 

analyses guided by the taxonomic guides and standard procedures. Aspects such as the 

colour of the colony, presence of pigmentation or fonnation of furrows were taken into 

counts in characterizing the fungi. The presence of mycelia and the colour of the mycelia, 

hyphae either septated or unseptated were also taken into account. In addition to that, the 

growth rate and how the fungi grow for example the changes in the colour of the colony 

as they mature were also used in detennining the species of the fungi cultured. 

2.1.6 Dual culture experiment 

As mentioned earlier, an experiment conducted by the three researchers from India, 

after they have isolated the eight different strains of fungi namely Botrytis cinera, 

Gliocladium virens, Penicillium chrysogenum, P.citrinum, Trichoderma glaucum, 

T.koeningii, T.harzianum and T.viride, they brought these fungi to test for their 

antagonistic activity against Colletotrichum sp. A technique which was originally taken 

from a previous research done in 1976 by researchers that went by the name Skidmore 

and Dickinson, these antagonistic fungi will be grown together with Colletotrichum sp. in 
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the same PDA medium respectively with 3 replicated cultures for each set (L. prince et 

ai., 2011). 

After all of the individual species of plant fungi had started to show progression in 

growing inside each of the PDA medium, the agar blocks were cut and Colletotrichum sp. 

samples were inoculated and streaked opposite of each developed plant fungi by approx. 

3cm apart. Any signs of movements or growth of either the test organism or plant fungi 

were recorded, however, further observation and final recording were done on the fifth 

day of the experiment. The reason why both subjects were treated as test subjects and 

Colletotrichum sp. was not the only organism being observed was because both subjects 

were mutually inhibited throughout the experiment (Raja et al., 2011). 

They stopped recording the data when the entire PDA medium stopped showing 

anymore changes from previous session (Prince et al., 2011). To get their result, these 

researchers had done a calculation to calculate the percentage of inhibition for the entire 

medium by following this equation: 

Percentage inhibition of growth= r - rl 
x 100 

r 
r = Growth and movements of the fungus in the absence of 

antagonistic fungus. 

rl= G10Wth and movements of the fungus towards the presence 

of antagonistic fungus. 

After making these calculations, they had categorized each of the antagonistic fungus into 

grades; Grade 1, Grade 2, Grade 3, Grade 4 and Grade 5, following a theory made by 

Skidmore and Dickinson (1976). The results are as shown as in the table provided below: 
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Table 2 shows the grades of the antagonistic fungi based on their ability inhibiting the growth of 

Colletotrichum sp. 


Antagonistic Fungus Grade 

Botrytis cinera Grade 1 

T koeningii and Tg/aucum 
I 

Grade 2 

Gliocladium virens 

And P. chrysogenum 

Grade 3 

I 

T.viride and T.harzianum Grade 4 

P.citrinum Grade 5 

Based on their calculation and Table 2, they have come to a conclusion that the 

antagonistic fungi that be used as an antibiotic reagent against Colletotrichum sp. was 

Botrytis cinera. 
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3.0 Methods and Materials 

3.1 Materials 

1. PDAMedia 

2. 70% alcohol 

3. Bunsen burner 

4. Strains of Colletotrichum sp. 

5. Sterilized Storage Bags 

6. Micropipettes 

7. Petri Plates 

8. Test Tubes 

9. Conical Flasks 

10. 95% alcohol 

11. Microscope slide 

12. Glass slide .' 
13. Sterile blade and blade holder 

14. Iodine 

15. Parafilm 
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3.2 Methods 

3.2.1 Collecting Soil Samples 

Soil samples were collected at the external laboratory situated in the East Campus 

area, Unimas at the depth of 10 cm from soil surface. Since the condition of the soil was 

clumpy and a little moist, the soil was broken down into smaller pieces before they were 

kept inside the sterilized bag. The bags must be kept cool until it reached the laboratory 

where it was air-dried for about 3 or 5 days (Jones, 1998). 

3.2.2 Isolation and Characterisation of Fungi from Soil Samples 

The soil samples undergone series of serial dilutions to isolate the fungi from soil. 

To start off, the samples were mixed with pure water in a conical flask. Later, the solution 

was diluted from 10-2 to 10-4 dilutions. Then, 10 ml of the water sample was transferred 

into the 10-2 test tube and was mixed thoroughly. The same step was repeated until 104 

dilution state was reached. 1 ml of the freshly diluted sample was poured on 5 plates of 

PDA agar and the plates were left for incubation approx. 7 days at 25°C. After 

incubation, 5 colonies of fungi were noticed. Based on their differences in physical 

morphologies, the colonies were immediately cultured into fresh PDA media by cutting 

out portion of the fungi into small blocks by using sterilized blade. Lastly, the freshly 

cultured fungi were incubated for another 7 days at the temperature of approx. 25 to 27°C 

(Rohilla et aI., 2011). After seven days, any signs of contaminations were observed and 

subculturings were repeated all over again with another fresh PDA agar until pure culture 

of fungi were obtained. Once pure cultures were obtained meaning that there was no more 

contamination occurred on the fungi culture, then and only then the characterisation of 

suspected fungi were carried out. 
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The characterisation of the suspected fungi were carried out by merely observing 

the morphological characters such as the colour of the colony, formation of spores, the 

size of the colony and the presence or absence of aerial mycelium (Rohilla et al., 2011). 

To observe the presence of either septate or unseptate hyphae, microscopic observations 

by using the light microscope were conducted for every fungus. 

3.2.3. Slide Culture Technique 

Five new and sterile microscope slides and coverslips were used in this procedure. 

Using a sterilized blade, an agar block that was small enough to fit under a cover slip was 

cut out. The block was flipped onto the surface of the culture on the agar plate. The clean 

four sides of the agar were inoculated with spores or mycelia of the fungus used. The 

same procedures were done for the remaining fungi. After that, the slides were incubated 

at room temperature and when sporulation had occurred, 95% alcohol was used as wetting 

agent to wash off the residue on the slides. 

The residual alcohol was wiped off carefully using toilet papers and once dried, a 

drop of iodine was placed on the fungi and carefully, the coverslip was lowered. Almost 

immediately, the slide was observed under the microscope at xl00 magnification. The 

morphology identification tecl1JlKJ.ue for fungi became easier with the use of these 

prepared slides as the presence of hyphae and conidia c,?uld be seen clearly. 

3.2.4 Introducing Colletotrichum sp. to the Fungi 

The strain of Colletotrichum sp. was obtained from the Microbiology Laboratory in 

the Resource Science and Technology Faculty. By using a sterilized blade, the fungus was 

cut out into blocks and placed on a fresh PDA medium approx. 4 cm apart from the fungi 

that we have cultured earlier. 
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