
 

 

 

Abstract—The genus of Trichoderma are ubiquitous 

recommended as good biocontrol agent. The biocontrol activity 

depend on the medium. Thus, this study was conducted to observed 

the growth performance of Trichoderma harzianum strain T32 for 

physiological growth and biocontrol mode of action against 

Ganoderma boninense, (pathogen for palm and rubber trees) on 

different media of Potato dextrose agar (PDA), Potato Sucrose agar 

(PSA), and Malt extract agar (MEA).  As for the physiological 

growth performance of the T32 on different media the greenish 

colour was observed in PDA/PSA media while in MEA the colour 

was yellowish green. The concentric ring structure was found in PSA, 

PDA, and MEA media. Antagonistic activity was higher in PDA 

media as Trichoderma harzianum T32 showed the highest 70% 

antagonistic activity against G. boninense. In conclusion, the 

resulting data showed that the morphological colour can be different 

based on medium as well as the biocontrol activity was differ based 

on medium. 

 

Keywords—Antagonistic, Ganoderma boninense, Growth, 

Media, Trichoderma harziamum T32.  

I. INTRODUCTION 

RICHODERMA species is the soil borne non phytogenic 

fungus. In can found in every soil but in the plant roots 

niche the population is quite high. The genus of Trichoderma 

contains the number of species and strains.  The species of 

Trichoderma are filamentous which are widely distributed in 

nature. The habit of these species are saprophytic, faster 

growing, and easy to grow and maintain, produce a high 

density of conidia which can enlarge their self-life [1].   The 

Trichoderma spp. colonies grow as dark-green, yellow-green, 

with woolly flappy or appear as concentric ring. All these 

characteristics depend on the fungus and sometimes of the 

food such as media [2]. The importance of Trichoderma spp. 

that they are using as biocontrol agents (BCAs) against either 

soil borne or powdery mildew pathogen. The soil borne fungus 

Rhizoctonia solani is one of the most important agents as 

phytopathogenic fungus. It caused several diseases such as 
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sheath blight of rice, black scurf of potato, belly rot of 

cucumber [3, 4, 5]. In several study showed the species of T. 

hamatum or T. viren were successfully control some 

phytopathogenic diseases such as basal stem rot of palm or 

rubber plants, black scurf of potato, belly rot of cucumber, ear 

rot of corn [6, 7]. The species not only control pathogen 

growth it also helps to induce some biochemical response in 

the plant which enhance to the plant to be protective for the 

pathogen [8]. Trichoderma spp. use some elicitors to their 

hyphal tip to help to induce the biochemical response in plants.  

The characteristics of Trichoderma spp. is quite similar 

between the strains or group. However, not all species or 

strains have the same ability to control the pathogen. Besides, 

the control ability, the biocontrol activity depends on medium. 

This current study was conducted to focus on some 

characteristics including morphological colour and biocontrol 

activity of T. harzianum T32, based on low cost culture media 

such as potato dextrose agar, potato sucrose agar, and malt 

extract agar. The antagonistic activity Trichoderma harzianum 

T32 was performed against Ganoderma boninense. G. 

boninense is a soil bore fungal pathogen that caused basal stem 

rot in oil palm, coconut, and rubber tree [9].  

II. MATERIALS AND METHODS 

A. Preparation of media 

PDA (potato dextrose agar) and MEA (Malt extract agar) 

were prepared according the manufacturing procedure. For 

PSA (potato sucrose agar) media around 500g, clean potato 

was cut in pieces and then boiled in distilled water. The boiled 

potatoes make a potato broth and sieved the broth into a 

conical beaker using a thin cloth. Next, 10.66 g microbiology 

agar-agar and 10 g of sucrose both was added in the sieved 

broth. The broth mixture was homogenized by using a 

microwave. Finally, the medium was then autoclaved at 121°C 

for 15 minutes.  

B. Preparation of fungus culture 

Trichoderma harzianum strain FA 1132 was obtained from 

the slant stock culture of the Mycology and plant pathology 

Laboratory, Department of Biology, Universiti Putra Malaysia 

(UPM). The fungal mycelium was transferred on potato 

dextrose agar (PDA) plate at room temperature. After 3 days 
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each culture were transferred on three experimental media of 

PDA, MEA, and PSA to observed the fungal growth 

comparison and physical differentiations. The experiment was 

conducted in three replications. 

Ganoderma boninense strain PEF 71 was collected from the 

slant culture of Mycology and plant pathology Laboratory, 

Department of Biology, Universiti Putra Malaysia (UPM). The 

fungal mycelium was transfer on potato dextrose agar (PDA) 

plate at room temperature and actively growing mycelium was 

transfer on each experimental media of PDA, MEA and PSA 

to observe the growth in three replicates.  

C. Antagonistic of Trichoderma spp. against Ganoderma by 

invitro plate assay 

The antagonistic efficacy of Trichoderma harzianum T32 

between the media against Ganoderma boninnese was 

determined by percentage inhibition radial growth (PIRG) 

analysis. The newly growing mycelia of G. boninense was cut 

using a sterilized crock borer and transfer the pieces on 

medium plates of PDA, MEA, and PSA from 1 cm of the 

edged plate in three replicates. Ganoderma is a slow growing 

fungus thus the culture plates were kept for 3 days before make 

the dual culture by T. harzianum T32. After 3 days, actively 

growing mycelium of T. harzianum T32 was cut using crock 

borer and transferred on the opposite site of Ganoderma 

culture plate from 1 cm of the edged. The cultures plates were 

observed daily to observe the contacting time between the two 

fungi to until overgrowth of Trichoderma spp. on Ganoderma. 

 

 
 

Where PIRG= percentage inhibition of radial growth, R1= 

the radial growth of the Ganoderma colony in the absence of 

the Trichoderma spp., and R2= the radial growth of the 

Ganoderma colony in the presence of the Trichoderma spp. 

Besides the PIRG analysis the antagonistic mechanism of 

Trichoderma harzianum T32 against Ganoderma boninense 

was observed under the scanning microscope. 

III. RESULTS AND DISCUSSION 

A. Physiological observation 

Trichoderma spp. are filamentous fungi which can found in 

ubiquitously in nature. Trichoderma harzianum T32 produce 

green spore while in MEA media the spore colour was light 

green or yellowish green. On 6 days of T32 culture, the colour 

dominancy was green in all media. Trichoderma spp. colour 

feature in green or yellowish green [10]. This study also noted 

the same feature. Furthermore, woolly mycelium observed in 

T32 in all media. The growth rate at the beginning was 1- 1.5 

cm per day in all three medium. In our previous study was 

found that PSA was good for spore formation compared with 

PDA [8]; however, in this current study compared only 

physiological colour formation, not spore formation. 

B. Antagonistic activity 

Antagonistic activity of Trichoderma harzianum T32 

against Ganoderma boninense by in vitro plate assay analysis 

showed that all species or strains inhibited the growth of 

Ganoderma in all media. The antagonistic activity was highest 

in PDA then PSA media compared with MEA media (Table 

1). 

 
TABLE I 

 COMPARING THE ANTAGONISTIC ACTIVITY OF TRICHODERMA HARZIANUM 

T32 IN THREE DIFFERENT MEDIA CONDITION 

Medium PIRG rate of Trichoderma harzianum 

PDA 70% 68% 69% 

PSA 60% 62% 62% 

MEA 65.5% 60% 59% 

 

The antagonistic data showed that the activity was different 

based on the media The data indicate the antagonistic activity 

also depend on media. The similar findings also was observed 

in Mustafa et al. [12] study that PDA media was best for 

Trichoderma spp as for growth performance and antagonistic 

activity. This study also observed the antagonistic process 

Trichoderma spp. on G. boninense under the scanning electron 

microscope. The antagonistic situation found the Trichoderma 

spp. attached on G. boninense, then coil around the 

Trichoderma hyphae on G. boninense as a process of 

Trichoderma spp. to kill the pathogen (Figure. 1). The process 

of antagonistic or mycoparasitism activity of Trichoderma spp. 

also found on Sclerotinia sclerotiorum [12]. 

 

 
Fig. 1 Antagonistic activity of Trichoderma sp. on Ganoderma 

boninense. The coil structure formation of Trichoderma sp. to kill G. 

boninense is observed under the scanning electron microscope. 

IV. CONCLUSION 

In this current study, the species of Trichoderma was flappy 

woolly type in all three media but the colour formation might 

be differ based on the media. In addition, the antagonistic 

activity was differ based on the media, which is important for 

biomass production of biocontrol agent.  
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