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‘Crown disease’
Pestalotiopsis leaf spot
Sooty mould

Algae leaf spot
Marasmius bunch rot
Fruit bunch stalk rot
Fruit rot

Orange spotting-CCCVd
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Oil Palm Diseases




Penyebab Penyakit:
Kulat Ganoderma spp.
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* BSR disease palms: 3.71%
* Total affected area: 59,148 ha.
+ Estates with BSR disease: 632 (59.57%)
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State

Number of
smallholders
with BSR
disease

Affected
areas (ha.)

BSR disease
(%)

1,528

(14.8%)




Division

Kuching
Samarahan
Sri Aman

Betong
Sarikei

Sibu
Mukah
Bintulu
Miri
Limbang
Kapit

Total area of oil
palm smallholders with Ganoderma

(Ha)

42.44
109.09
186.58

30.6

20.81

49.19
770.15
0
0

1,208.86
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Episcapha 4-maculata (Tiger
beetle) - can carry
basidiospores of Ganoderma
and infect oil palm
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DETECTION AND IDENTIFICATION OF Ganoderma
DISEASE IN OIL PALM

580 bp P>

Pure culture of
GSM Ganoderma on
PDA



CONTROL AND MANAGEMENT OF

Ganoderma
Genome

Resistance
Oil Palm
Materials

a) Trichoderma . )

b) Endophytic Control
Fungi Agents

»

d) Basidiomycetes
) Y ( 1. GanoEF
e) Actinomycetes biofertilizer
: 2. EMBIO™
f) Mycorrhizae actinoPLUS )

Ganoderma DISEASE

Biology and
Epidemiology
Early

GUIDELINES FOR
THE DEVELOPMENT
OF A STANDARD
OPERATING
PROCEDURES (SOP)
FOR MANAGING OF
Ganoderma DISEASE
IN OIL PALM

1. Existing Planting
2. At Replanting

3. Nursery
Seedling

Detection
Methods

Sanitation

1. Removal of
infected palms

2. At replanting
Beneficial

Chemical
(trace) elements control

through fertilizer
formulation +

1. Fungicides
2. Fumigants

GanoCare™
i. Organic

ii. OCSpecial




la. Sanitation by Removal of Diseased
Palm (DSI - 1 & 2).

1b. Fumigant Dazomet stump treatment
(DSI - 2).

2a. Fungicide (DSI-1).

2b. Soil Mounding (DSI-1)

Nutrient fertili beneficial el t BSR CENSUS

utrient fertilizer - beneficial elements - .
Disease Severity Index

(products) (DSI-0) — GanoCare™ . y

Biological Control Agents (products) (DSI-0)
— GanoEF biofertilizer and EMBIO actinoPLUS

Integrated Control




BSR CENSUS
Disease Severity Index (DSI) - For Mature Palms

Uninfected palm (healthy). No fruiting body, foliar symptom
and stem rotting at the base. Using early detection methods
(e.g. GSM or PCR-DNA) showing no (negative) Ganoderma.

Mild / Moderate infected palm. Presence of white mycelium
or fruiting body (e.g. small white button or bracket shape
form). Palm not showing or showing foliar symptoms
(<50%) and slightly stem rotting (10%-30%) at the base.
Confirmed presence of Ganoderma fungus using early
detection methods (e.g. GSM or PCR-DNA).

Severe / Very severe (dead) infected palm. Presence of
white mycelium or fruiting body (e.g. small white button or
bracket shape form). Palm dead/collapsed showing severe
foliar symptoms and stem rotting at the base. Confirmed
presence of Ganoderma fungus using early detection
methods (e.g. GSM or PCR-DNA).




BSR CENSUS
Disease Severity Index (DSI) - For Immature Palms

Uninfected immature palm
(healthy). No fruiting body, foliar
symptom and stem rotting at the
base. Using early detection
methods (e.g. GSM or PCR-DNA)
showing no (negative)
Ganoderma.

Moderate/Mild and severelvery
severe infected immature palm.
One sided yellowing leaves with
the bole or stem slightly rotting at
the base. In severe infection, palm
dead with the bole or stem
completely rotting at the base.
Confirmed presence of
Ganoderma fungus using early
detection methods (e.g. GSM or
PCR-DNA).




1. Sanitation by removal (deboling) of infected

palm (ldris et al; 2004)

Adoption:

289 estates - 9,101.0 ha.




2. Fumigant dazomet - stump treatment for eradicating of

Ganoderma inoculum (ldris and Maizatul, 2012)




3. Fungicides - Infected standing palms WITH NO FOLIAR

SYMPTOMS (productive) - Curative treatment / prolonging
life of infected palm




Trunk injection with fungicide

hexaconacole on Ganoderma-infected palm

Adoption:
228 estates - 2,150.0 ha.




Replanting —
before and
during

Sanitation by
excavating old palm
stands and ploughing

Biological Control
Agents

Nutrient fertilizer -
beneficial elements

Integrated Control

Nursery -
Seedling

Biological Control
Agents

Nutrient fertilizer -
Beneficial elements







BSR disease in oil palms after
adopting underplanting oil palm with
coconut,13-18 years after planting (1st
generation of oil palm) (ldris, 2012)

Kebun 1-Batu Pahat (5.6 ha) 47.5

Kebun 2-Pontian (10.5 ha) 39.2
Kebun 3-Banting (8.0 ha) 31.8
Kebun 4-Sepang (4.5 ha) 32.6

Kebun 5-Kuala Selangor (3.5 ha) 22.1
Kebun 6-Teluk Intan (6.0 ha) 56.0
Kebun 7-Sg. Krian (12.5 ha) 44.8
Kebun 8-Bagan Datoh (4.7 ha) ~ 34.2






Treatment

T1 - without sanitation (estate
practices including pushing
the old stands, shredding,
stacking and single burning)

T2 - sanitation (estate
practices + excavating soil,
stumps and root masses;
ploughing and planting new
palms along ploughing areas)

Disease control (%0)

Adoption:

BSR incidence on replanted

palms (%)
Sepang, Segamat, Average
Selangor Johor (%)
29.0 49.8 394
6.5 10.6 8.5
22.5 39.2 30.8

290 estates - 51,660 ha.




Field Ha Total sph infected by
No. Ganoderma (2006)
~
92BD | 254.80 [14 /18 (139%)
04BD | 608.59 [12 [ 20 (159
05BD | 22888 |11 \10(7%)]
95BD1 385.80 |11 (
92M 184.94 |14
94M 506.21 |12
95M 222.71 |11
95M1 101.27 11
95M?2 239.63 |11










vIncorporated Hendersonia

GanoEF1 (endophytic fungus) into
organic materials as carriers.

2012 - ITEX 2012

1. Gold Medal Award

2. Malaysia Innovative
Product Award

2014 — MyIPO Anugerah
Harta Intektual


http://www.allcosmos.com/

Endophytic fungus: Hendersonia GanoEF1

Oil palm roots:

Oil palm roots increased the levels of
active compound / enzyme activities:
lignin and chitinase, glucanase,
peroxidase (PO) and phenylalanine
ammonia lyase (PAL) - which are known
to be physical barrier to Ganoderma
Infection.



2. Nursery testing — effects of GanoEF biofertilizer in

controlling Ganoderma disease in oil palm seedlings
(Nurshyeda et al., 2015)

- Two treatments were evaluated with 30 seedlings per treatment. Seedling
treated with GanoEF biofertilizer applied in nursery (4X, 50 g/seedling).
Seedling was inoculated with G. boninense using rubber wood block (RWB)
sitting technique.

- After 8 months of inoculation, seedlings treated with GanoEF biofertilizer
significantly lower disease incidence and died due to Ganoderma infection.
BSR disease was reduced 69.5% in seedlings treated with GanoEF
biofertilizer .

Disease Died Disease

Treatment incidence seedlings reduction

Untreated seedlings and
inoculated with 93.3a 83.8 a
G. boninense (control)

69.5

Seedlings treated with GanoEF
biofertilizer and inoculated 46.7 b 48.4 b
with G. boninense




3. Field testing — effects of GanoEF biofertilizer in controlling

Ganoderma disease in field planted oil palm
(Nurshyeda et al., 2015)

- Two treatments were evaluated with 60 seedlings per treatment. Seedling treated
with GanoEF biofertilizer applied in nursery (3X, 50 g/seedling); planting hole (1X,
500 g/palm; and after planting (2 kg/palm/year).

- Twelve-month old seedlings were planted 35-45 cm away from Ganoderma-infected
stump (using seedling baiting technique) .

- After 36 months of planting, 4.9% palms treated with GanoEF biofertilizer showing
symptoms of BSR disease and died due to Ganoderma infection compared to the
untreated seedlings (83.3%). Palm died was confirmed due to Ganoderma disease by
placing the roots or stem tissues onto the Ganoderma selective medium (GSM).

Died palms due to
Treatment Ganoderma infection

Seedlings treated with
GanoEF biofertilizer




2013- MPOB Anugerah Inovasi Terbaik

The product contains Streptomyces | E——_—_———
1. Gold Medal Award

2. Best Malaysia Innovative

GanoSAl (soil actinomycete),
vermiculite and biochar. Product Award



http://www.pascal-biotech.com/

2. Nursery testing — effects of EMBIO™ actinoPLUS in controlling

Ganoderma disease in oil palm seedlings (Shariffah et al., 2015)

- Two treatments were evaluated with 30 seedlings per treatment.

- Seedling treated with EMBIO actinoPLUS applied 4 times (at 3, 4, 7 and 10 month old,
50 g/seedling). Seedling was inoculated with G. boninense using rubber wood block
(RWB) sitting technique.

- After 8 months of inoculation, seedlings treated with EMBIO actinoPLUS significantly
lower disease incidence and died due to Ganoderma infection. BSR disease was
reduced 65.2% in seedlings treated with EMBIO actinoPLUS.

Disease Died Disease

Treatment incidence | seedlings reduction
(%) (%) (%)

Untreated seedlings and
inoculated with 93.3 a 73.3 a
G. boninense (control)
Seedlings treated with 65.2
EMBIO actinoPLUS and
inoculated with G.
boninense

50.0 b 43.3 b




3. Field testing — effects of EMBIO™ actinoPLUS in controlling

Ganoderma disease in field planted oil palm (Shariffah et al, 2015)

- Two treatments were evaluated with 60 seedlings per
treatment.

- Seedling treated with EMBIO actinoPLUS in nursery (4X; 50
g/seedling); planting hole (1X, 250 g/hole); and after planting
(300 to 600 g/palm). Twelve-month old seedlings were planted
35-45 cm away from Ganoderma-infected stump (using
seedling baiting technique).

- After 36 months of planting, 6.7% of palms treated with EMBIO
actinoPLUS showing BSR symptoms and died due to
Ganoderma infection compared to the untreated palms (75%).

Died palms

Treatment due to Ganoderma infection
(%)

Untreated seedlings 75.0
(control)

Seedlings treated with
EMBIO actinoPLUS

6.7




1. GanoCare™ 2. GanoCare™
Organic OCSpecial




2. GanoCare™

1. GanoCare™
Organic

OCSpecial




1. Nursery testing — effects of GanoCare™ on the vegetative growth
of oil palm seedlings

—cell wall of root of seedling b — cell wall of root of
reated with GanoCare™ - thicker. untreated seedling

Scanning electron microscopy (SEM, 450x) showing
section of oil palm root. Cell wall of root (a) of seedling
treated with GanoCare™ has thicker compared with root of

untreated seedling (b).



2. Nursery testing — effects of GanoCare™ OCSpecial in controlling

Ganoderma disease in oil palm seedlings

- Two treatments were evaluated with 18 seedlings per treatment.

- Seedling treated with GanoCare™ OCSpecial-1 (6:6:8:2). For control, seedling applied
using NPK Blue (12:12:17:2). Fertilizer was applied at monthly intervals (9 times).
Seedling was inoculated with G. boninense using rubber wood block (RWB) sitting
technique.

- After 8 months of inoculation, seedlings treated with GanoCare™ significantly lower
disease incidence and died due to Ganoderma infection. BSR disease was reduced
77.8% in seedlings treated with GanoCare™.,

Disease Died Disease

Treatment incidence | seedlings | reduction

T1 — control seedlings
and inoculated with 93.0 a 90.0 a
G. boninense

T2 - Seedlings treated 77.8

with OCSpecial
GanoCare™ 1 and 400 b 36.0b

inoculated with

G. boninense




3. Field testing — effects of GanoCare™ OCSpecial in controlling

Ganoderma disease in field planted oil palm

- Two treatments were evaluated with 42 seedlings per treatment.

- Seedling treated with GanoCare™ OCSpecial (OCSpecial 1, 2
and 3) in nursery and field. For control, seedlings were applied
using NPK Blue and compound fertilizer (as suggested by
FELCRA).

- Twelve-month old seedlings were planted 35-45 cm away from
Ganoderma-infected stump.

- After 21 months of planting, 4.7% of palms treated with
GanoCare™ died due to Ganoderma compared to the control
(83.3%).

4.7Db




Biosecurity Plan For Malaysian

Oil Palm Industry




Biosecurity Plan for Malaysian oil palm industry



Among oil palm diseases, BSR or Ganoderma disease
IS the most widely studied and knowledge available.

The Ganoderma disease pose a major threat to oil palm
Industry in the near future, if no control measures is
Implemented.

MPOB has transferred several technologies on
controlling and managing of Ganoderma disease iIn
existing planting and at replanting. Preventive products
are available.

Some prevention and curative treatments developed are
being adopted and implemented by oil palm industry
and smallholders.









Thank you
for your attention

idris@mpob.gov.my
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