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Integrated Ganoderma 
Management (IGM)

Alternative Techniques

Disease Control and 
Management 

 Concept of combining multiple
strategies:
 Census - Early detection
 Sanitation / Cultural practices
 Biological control agents

(BCA’s)

 Disease control -Immediate or direct
action taken to reduce or suppress
the disease once it has appeared.

 Disease management - A long-term,
integrated approach that combines
multiple strategies to prevent,
reduce, and delay the disease
occurrence and spread.

 Innovative Techniques in BSR Management
 Modern approaches being tested and applied to complement 

conventional methods

INTRODUCTION



CENSUS FOR Ganoderma INCIDENCE

Figure 1: Procedures involving Ganoderma census to detect infected palms in the plantation



INTEGRATED Ganoderma 
MANAGEMENT (IGM)

Census - Early detection

Sanitation / Cultural practices 

Biological control agents (BCA’s)



DISEASE CONTROL AND MANAGEMENT

Preventive treatment in 
Ganoderma infected area

Disease severity DSI: 0 Disease severity DSI: 1

Sanitation 
Removal or deboling of 

diseased palm

Palms under 0- 3 years 

of age is categorized as 

immature palms. 

Immature palms

1 2

SOP Ganoderma 2024

supply 
palms

Biological control (BCA) products, such as
GanoEF Biofertilizer, EMBIOTM actinoPUS,
Trichoshield & TrichoTec

Resupplied with new palm if the
removed palm (less than 3 years)



Preventive treatment in 
Ganoderma infected area

Disease severity 

Mature palms

Disease severity DSI: 0

Supply Palm
removal or debling

Palm age: < 10 years

2

Disease severity DSI: 1 - 4 Disease severity DSI: 2, 3, & 4

Sanitation 
Removal or deboling of 

diseased palm 

Palms age > 10 years of age is categorized as mature 

palms   

DISEASE CONTROL AND MANAGEMENT

1



3 4 5 6

Chemical Control  -
Fungicide Hexaconazole

Soil Mounding Stump Treatment with 
Dazomet

MPOB TOT NO: 691

Stump Treatment with 
White-Rot Fungi

Disease severity DSI: 1 & 2 Disease severity DSI: 3 & 4

Disease Control and Management

SOP Ganoderma 2024



SANITATION TECHNIQUE

The sanitation technique is recommended as a 

preventive measure in managing BSR in existing 

plantings / replanting.

The tissues of stumps, trunks and root mass of 

the diseased palms are the primary sources of 

the infection in oil palm areas.

This sanitation programme should be carried out 

prior to replanting or in existing planting if 

incidences of Ganoderma in the category of DSI 3 

and 4 are detected.

2

Supply of new palm - palm age: < 7 - 10 years 
(depending on the estates policy)





SANITATION TECHNIQUE

Supply of new palm - palm age: 
< 7 - 10 years (depending on the 

estates policy)
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Source: Idris, A.S., Ismail, S., Ariffin, D., 2005. Reducing risk of Ganoderma in supply palms. MPOB TT No. 260

Practices include felling, 
deboling, excavation and 
chipping. The diseased 
stumps were excavated 

to 1 x 1 x 1 m

Field trials: Sanitation Practices

Figure 2: Effect of removing diseased palms followed by planting with supply palm, 
three, six and nine years after planting (Trial 1)



Source: Idris, A.S., Ismail, S., Ariffin, D., 2005. Reducing risk of Ganoderma in supply palms. MPOB TT No. 260



Chemical Control - Fungicide Hexaconazole 

ALTERNATIVE TECHNIQUE

Figure 3: Pressure injection apparatus (PIA) for fungicide application 
for basal stem rot (BSR) and upper stem rot (USR) diseases



CHEMICAL CONTROL - FUNGICIDE 

HEXACONAZOLE 

Step 1: 

Selection of BSR infected 

palm with disease severity 

(DSI) 1  and 2 (with fruit 

bunches)

Step 2:

Removal of old frond 

base using chisel or 

chainsaw

Step 3:

Drilling of two holes into the stem/trunk 

at the base using motorised drill engine 

attached with a drill bit 

(45 cm long, 11 mm diameter)
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Step 4:
Preparation of hexaconazole, 

4.5 g active ingredient dissolved in 7 litres of water per palm
(e.g ANVIL, 4.8%)

CHEMICAL CONTROL - FUNGICIDE 

HEXACONAZOLE 
3



Step 6: 

Spraying the remaining 1 litre fungicide solution 

onto the BSR-infected trunk tissues at palm 

base. 

Step 5:
Injecting fungicide solution into drilling holes with a total of 3 liter/hole (right & left), using a 

hand knock injector attached to the motorized knapsack sprayers



Motorized Knapsack 
Sprayer

Tractor Mounted 
Sprayer

Figure 4: Effect of hexaconazole on basal stem rot (BSR) incidence (%)  in oil 
palms at Teluk Intan. Means with the same letter denote no significant 

difference according to the Least Significant Difference (LSD) test at p=0.05.  

CHEMICAL CONTROL  - FUNGICIDE HEXACONAZOLE



CHEMICAL CONTROL  - FUNGICIDE HEXACONAZOLE

 Untreated palms – DSFI 85% in
36 months

 Treated palms with hexaconazole
– only DSFI 36.3%

Figure 5: Effect of hexaconazole on basal stem rot (BSR) incidence (%)  in oil palms at Kluang, Johor. 
Means with the same letter denote no significant difference according to the Least Significant Difference 

(LSD) test at p=0.05.  



Soil Mounding4

ALTERNATIVE TECHNIQUE



Soil mounding

(Ho and Khairudin, 1997)

Soil mounding, 

after 2 years

Soil mounding + trenching

(4m x 4m x 75cm, Lim and 
Wahidin, 2011)

Soil Mounding



Step 1: 

Selection of Ganoderma-

infected palm with disease 

severity index DSI 1 and 2

Step 2:

Soil mounding using excavator 

or backhoe - topsoil was 

scrapped from beneath the 

frond stacking. 

Step 3:

Mounding (1m height x 2 m 

diameter) with soil gathered 

from the inter-rows 

Soil 
Mounding

2.0 m 

1.
0
 m

DSI 1 &2

Sources obtained from Pn. Normahnani (SD-Guthrie), presented 
during the Task Force Meeting at IOI Gemenceh, 2024.  



Obtain the soil by digging a pit along the avenue.

Soil mounding with just 10cm depth is able to increase
the root density as well as enhancing the root
development (Mojeremane et al., 2013 ).

The mound height should be sufficient to cover all
rotted areas, including Ganoderma fruit bodies.

The costs (RM23.50/palm - RM25.00/palm) and
logistical challenges, such as requiring suitable
machinery to access the fields and finding appropriate
topsoil.

Sources obtained from Pn. Normahnani (SD-Guthrie), presented during the Task Force Meeting at IOI Gemenceh, 2024.  

SOIL MOUNDING



STUMP TREATMENT - DAZOMET

In areas where deboling is not possible, stump treatment with the fumigant, dazomet
can be considered.

Fumigation enables reduction of inoculum for several root rotting fungi including
Ganoderma in an existing stand.

Soil fumigants such as methylisothiocyanate (MITC) have been shown to effectively 
eradicate basidiomycetous root pathogens of tree crops.
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DSI 3 & 4
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An ECO-FRIENDLY APPROACH to accelerate 
degradation of oil palm biomass (trunk and root mass) 

Trametes GanoBF1- white-rot 
fungi regarded as a:

STUMP TREATMENT WITH WHITE-ROT 

FUNGI6



MPOB TT NO. 691

Figure 6: Overview of Oil Palm Biomass Management in the Field, at MPOB Keratong

STUMP TREATMENT WITH WHITE-ROT 
FUNGI
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DSI 3 & 4



Figure 7: Trial plot of the field biomass management, at nursery MPOB Keratong Pahang Research 
Station (a) month 0 and (b) month 12.

STUMP TREATMENT WITH WHITE -
ROT FUNGI



Figure 8: Decay progression and fungal establishment in the 
degraded stumps, pretreated with T.  lactinea GanoBF1 + covered 

with green net + nitrogen (T1), between 6-12 months

STUMP TREATMENT WITH WHITE -

ROT FUNGI



Figure 8 : The efficacy of stump treatment and seedling baiting trial, the stumps were cut at the height of 30cm 
and treated with white-rot fungi in the Field, MPOB Keratong (a) . The degradation of the cut stumps 2 years 

after the stump treatment (b). 

(a) (b)



1. Ganoderma BSR remains the most serious threat to oil palm production, with no single method able to fully
eradicate the disease.

2. Disease control measures (e.g., felling, fungicides application) are useful for immediate control and spread
of the disease.

3. Integrated Ganoderma Management (IGM), combining proper sanitation technique, and the use of
biological control agents, is the most effective approach for a long-term prevention.

4. Alternative techniques—such as fumigation with dazomet and the application of white-rot fungi—offer
strong potential for sustainable BSR management, particularly in areas where heavy machinery is not
accessible or on hilly terrains.

5. Collaboration between researchers, planters, and industry stakeholders is essential to ensure effective
implementation and adoption of technologies for long-term sustainability.

CONCLUSION
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