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Oil palm
✓Elaeis guineensis Jacq.

✓An important commodity crop in Malaysia

✓Planted 5.64 million hectarage

✓Contribute approximately 64.92 billion 
export revenue (Parveez et al., 2020)

✓Vulnerable to several diseases

✓Thirty-two diseases and disorders affects 
the oil palm in Africa, Southeast Asia, and 
South America 

✓Confined to the region planted



Basal Stem Rot

Symptoms

01
o Flattening of the crown and unopened 

spear leaves. （ daun pucuk tidak 

kembang)

o Skirting look-alike ( tergantung bawah)

o Decay of the lower stem and root 
system of the oil palm. 

o Collapse of palms in final stage.

Threat

02

o BSR causes death of more than 80% of 

plantings midway through their 

economic life.



Drooping of desiccated fronds Dry rot of stem base

Fruiting body 

Basal Stem Rot (BSR) disease



producing antifungal 

compounds and lytic 

enzymes

Good competitor 

for nutrients

Mycoparasitism

Biological 
control 
agent 

Induces plant’s 

systemic 

resistance

Rejuvenation 

of soil health

Boost plant growth
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Trichotec (AI: Trichoderma Viren 159C) 
A Powerful Biocontrol Agent



Khoo and Chong, 2023

Biocontrol Agents

Sundram, et al., (2011, 2013, 2015)



✓ Ganoderma poor 

competitor

✓ Limitation in space, 

nutrient and food 

substrate 

✓ Introducing a beneficial 

microbe increase the 

challenge in survival Non-sterile soil        Sterile soil         Trichotec                                 Commercial

Suppressive Soil Concept 

1 2 3 4

Result after 1 week



Control 20% 40% 60% 80%

Mycoparasitism: Endophytic Trichoderma vs G. boninense

Mycoparasitic interaction of endophytic 

Trichoderma strains with G. boninense:
•Trichoderma - fast-growing fungi

•Suppressed the growth of G. boninense

Antibiosis involved:
•accompanied by the released of secondary 

metabolites (antifungal compounds) and secrete 

lytic enzymes (Atanasova et al. 2013)

•Scanning electron microscopy (SEM) imaging 

showed severe deformation on the Ganoderma 

hyphal network  

Dual Culture assay

Poison food agar assay

Sundram  et al., 2013



Antibiosis: Scanning electron microscope (SEM) imaging

SEM imaging of 

G. boninense 

hyphae at the 

inhibition region 

(10.0μm) by T. 

virens 159c.

Control Crude

Ethyl Acetate Benlate

Ethyl acetate extract (50 mg/ml) caused hyphae of G. boninense wrinkled, 

folded and collapse, leading to deformation of mycelia network. 
Angel et al., 2017 and 2018



Oil palm root colonization 

study using 

T. virens GFP

mycelium
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T1: Negative Control

T2: 7b

T3: 159c

T4: 7b+159c

Positive

Trichotec

Table 3: The disease development of basal stem rot in bole of oil 

palm seedlings pre-treated with endophytic Trichoderma after 

infection of Ganoderma boninense PER 71

Treatment Disease severity (%)

T1 (Control) 85.49a

T2 (7b) 53.43b

T3  (159c) Trichotec 41.17c

T4 (7b+159c) 55.88b

Biocontrol Efficiency



Seedling bait trial 

treated by Trichotec





Treated Untreated



Disease progression of basal stem rot with the application of Trichoderma virens 159C (T2) 

as compared to positive control (T1). 

Seedling bait trial

T2, 19.2

Sundram et al., 2016



Trichotec

Fast release of iron chelators 

(siderophore) for uptake of irons4. Antibiosis

2. Excellent competitor for nutrients

Defense mechanism by 

TrichoTec®

1. Mycoparasitism

Endophytic Trichoderma isolation

G. boninenseT. virens 159c

Trichoderma virens 159c

Plants treated with Trichoderma (A) had better survival 

compared to plants without any treatment (B)

A novel antimicrobial compound identified and effective against 

Ganoderma boninense (PI2016700979)

A

B

Phenylethyl 

Alcohol 
(PEA)

First reported!

3. Induces systemic resistance
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Publications

2013 2016 2018 2018 2018 2019

Achievements:



Intellectual Property (IP)

Patent 2016 Patent 2020
PI2016700979 PI2020001604



Trichotec  

✓ is able to protect the roots from being infected by 
the previous stand’s root fragments

✓ strengthens the palms – induce defense 

mechanisms (ISR).

✓ releases metabolites that promote increased root 

and vegetative growth.

✓ remediates poor soil condition in and around the 

rhizosphere. Able to increase soil ecosystem via 
microbial diversity



• An effective management of Ganoderma disease requires the 
application of TrichoTec®

• TrichoTec® application at different stages of oil palm plantings

Recommendation

Stages Application Concentration (cfu) Costing

Pre-nursery 20 g 107 RM0.05

Nursery 100 g 107 RM0.25

Planting hole 1 kg 107 RM2.55

Existing planting 3 kg 104 RM4.20



Germinated Seed

Fill the polybag halfway with 
soil

Add 20g of 
TrichoTec

Mix TrichoTec with soil, then add 
another layer of soil

Using finger, poke a hole in the soil to make 
space for the germinated seed. Place the seed in 

the correct position.

Cover the seed by adding a little soil 
on top. Then water the polybag.



Main Nursery

Fill the polybag 
halfway with soil

Add 100g of 
TrichoTec

Mix TrichoTec with the soil, then add 
another layer of soil on top.



Main  Nursery

Place the seedling in the center 
of the polybag

Fill it with soil until full 
and water the polybag



1 Year Replanting 
Field

Make a hole in the soil

Add 250g of
Rock Phosphate

Add soil and apply one-third of 
the TrichoTec product.

TrichoTec

*The total usage of TrichoTec
is 1kg, divide it into 3 parts.



1 Year Replanting 

Transplant the one-year-old oil palm seedling into the prepared hole. 
Then, apply another one-third of the TrichoTec product around the hole

Cover the hole with soil. 
The remaining one-third of the product should be 

spread on top of the soil, close to the base of the seedling



Demonstration 
video



Field application at 6 monthly interval up to 3 years



Thank You

• A Collaborative R&D project between 

MPOB and Mygro Trading Sdn Bhd. 

• Active Ingredient: Trichoderma Viren 159C
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