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Prevents severe yield & income
loss

Catching a disease at its early stage
allows timely intervention before it
spreads widely.

Early control measures are usually
cheaper and more effective than
trying to manage a widespread
outbreak.

Correctly identifying of disease and
disease stages ensures that
management strategies (chemical,
biological, or cultural) are appropriate.

Misdiagnosis leads to wasted resources
and failed treatments.

Detection help prevent the
introduction and spread of the disease



BSR

identification

Involves tissue
sampling using drill

Based on visual
symptoms at
basal of the stem,
foliar and present
of fruiting body

Microbiology
Ganoderma

Selective media
(GSM)

Molecular
PCR & LAMP

Using satellite or
drone/UAVimage =
Able to screen large
area




EXTERNAL SYMPTOM(VISUAL)

At basal of the stem and root

Look for:

1. White mycelium, appearing as
delicate, thread-like filaments

2. Fruiting bodies
= White button

= Bracket shape

Ganoderma can
be isolate in
laboratory




Stem rotting and Dead Palm
decay at the base



EXTERNAL SYMPTOMS (VISUAL)

Foliar

Lower fronds snapped & collapsed

“Skirting”
Pelepah tua patah pada petiol dan tergantung ke bawah

Unopen spear and
yellowing fronds



LAB-BASED METHODS

Culture Method

Ganoderma Selective Media Potato Dextrose
(GSM) Agar (PDA)

Tissue sampling: Drill at 30 cm in depth using
motorized drill (drill bit size; diameter 11 mm,
length 45 cm)



LAB-BASED METHODS

Molecular Diagnostic

Thaemal Cycler

Miselium
Basidiospore

Disease tissue

Penanda DNA ‘ .

10 pg/uL
1000 spore
0.2 ng/g wet weight

25 il PCR (polymerase chain
¥ = fT reaction)

-, &
LAMP (Loop-mediated
isothermal

amplification)

BaSidiOSPOr
a

Misejjy,

Penanda DNA

-

m Detection Limit 7‘ rw




AERIAL-BASED REMOTE SENSING

Multispectral
Camera
(Sequoia)

Ground survey Digitise a he census data into ArcGIS

Spectral reflectances
value at 662 nm,
significant for detection
of Ganoderma disease

Ground census — GIS data

Multispectral image



’ l Immature palm

l

Preventive treatment

in Ganodermo
infected area

DSI: 0

Sanitation

Removal or deboling
of diseased palm

DSI: 1

Identification of
disease symptoms

—iff Mature palm

Ganoderma early
detection {DSI: 1)

Existing area

- egse control
.. nd management
- [ Replanting area |
Mature palm ‘ : !
_ Sanitation Preventive treatment Preventive treatment
—— Planting hale Nursery stage
Preventive treatment Removal or deboling L. — o {seedlings
e—————— of diseased palm
DSI: 0 (old palm stump) {

Fungicide control
DSI: 1 &2

Soil mounding *

" INTEGRATED

Supply palm

Removal or deboling of
diseased palm followed
by supply of new palm

=" MANAGEMENT (IGM)

Sanitation (>10 years)

Removal or deholing
of diseased palm
DSI: 2,384
Palm age: >10 years

Stump treatment

Fumigation
DSI:3 &4



BSR
CENSUS

T( Infected palms should be marked and tied

with a bearing tape.

®  GPS coordinate is encourage for ground

census.

e Labelling infected palms on a map or GPS

— = isimportant for future reference.

Gonodermg DISEASE CEMNSLUS FORM

Statlon: Uate of census:
Plantation: Census officer:
ARFA INFECTED CHSEASE SEVERITY INOEX {051}
{RLOCK) PALR N OF PALRS RCMALRES
URIT) [ 1 FEE 4

Compulsory census must be carried out at
3 years of replanting, along with census of
other diseases at 6 monthly interval.

Dsscription

Healthy palm

Prpsene of whine pagcaliim ar fouring bady and an faliar symproms zod mid
ur no sten roling 12105) 9L the bage

Palm shewirg the prasence of white myczbam or fruiting body and “cliar

vptanss e as yellovsing and collageed Gands [<503%] ared atem ot

urn o fruiting body and seacee doliar
ls) 3t the baan.

s e Laaliar syriprnoens ared stunr sutling, at Hie base




WHY CENSUS

i Understanding disease distribution
Shows where diseases occur, how much they affect, and which areas are hotspots.

~~ Epidemiology & trends

Helps track disease progression over time and identify environmental or management
factors that influence outbreaks (if any)

® Guides management decisions
Data from a census will help in targeted control (i.e. fungicide or sanitation)
¢ Policy & planning

Provides input for government or industry to allocate resources, develop strategies, and
support planters

=) Evaluating control strategies

Repeated census studies can measure how effective disease management or
interventions are over years (generations)



. Disease Symptoms on Immature Palms

DSI 1

DSI O INFECTED PALM

feaLTH PAL 8008®®

mycelium button  fruiting body atthe base  symptom palm

4 44 44 4 4 4

White White  Ganoderma Stem rotting Foliar Dead

mycelium button  fruiting body atthe base symptom palm One-sided ellowing of leaves
[ bd & B B B4 with the bole/stem at the base
progressively rotting

Mild, moderate and severely infected immature palm.

- . A [ ion, i i I letel
No fruiting body, foliar symptom and stem rotting at the base. L'Séﬁ‘é‘*;&'ﬁfg;‘fé? palm dies with the bole or stem completely

(02/ Early detection methods (e-g- GSM or PCR-DNA) showing no (037 The presence of Ganoderma fungus is confirmed using early
(negative) presence of Ganoderma. detection methods (e.g. GSM or PCR-DNA).




DISEASE SEVERITY INDEX
Mature Palms

Moderate Infection

Presence of white mycelium & fruiting body

Palm showing foliar symptoms (yellowing & collapsed
frond (<50%)

Stem rotting < 30%




DSI 1

Early or Mild Infection

White mycelium Stem
or fruiting body - rotting

<10%

Foliar
symptoms

. ~13% (1/8)

75%
(374)

25% (1/4)

50% (2/4)




White mycelium
or fruiting body

DSI 2

Moderate Infection

Stem y Foliar
rotting symptoms

< 30% (10% - 30%) Yellowing & collapsed
frond (<50%)

50%
(2/4)




White mycelium
or fruiting body

DSI 3
Severe Infection

Stem
rotting

> 30% (30% - 75%)

50% (2/4)

Foliar
symptoms

Yellowing & collapsed
frond (>50%)

TR




DSI 4
Very Severe Infection or Dead Palm

White mycelium | Stem . Foliar
or fruiting body rotting symptoms

>75% (75%-100%) Collapsed frond (100%)




EARLY INFECTION

80089 @

vive whe HESZINTG  Werw elieg [
mraAn terton bathgBaty v the bese ...:... (whe

A 1% | F <% X b7

MODERATE INFEQ

8008¢€

wHiz whie FensavTed  Siem rotng
sy swmen Veitgaody  srthe b

A ¥ A <30%

I:_, Early infection or mid infected pam

(ee/ Presence af white mycelium o Iry
= batton)

k“' Mo feliar symptoms,
u.’ Mild 1<10%] o no stem rotting 31 the

rend Early detection methods [eg GSM o
- Gonagerma datection,

Yellowing of leaves
Snappig of frond (<50%)

Maderately infectad paim.

prasence of white mycelum or fruiting |
button or bracket shape).

@&/
<y

Falm showing foliar symptoms: yellowang
pt

|<50%] and stem ratting (<30%) at the bas

Canfirmed presence of Ganodermo fungu
methods |e.g. GSM or PCR-DNA).

2" EDITION
SEVERE INFECTION

STANDARD OPERATING
PROCEDURES (SOP) ?OQQQC
GUIDELINES FOR

MANAGING Ganoderma .

DISEASE IN OIL PALM _ = ' i

DEAD PALM

it Wine  Gamdias Sancclieg et Dzad
v edany Latlee Mirrg ety aillmtem wpmien e

Seweraly infected pal F a A Z A A

Prusence of white m
busten or bradaet sha

Palm showing sevare
(»30%) at the base

Confrrmed presence
methods (e.g. GSV o

(o- 7 \ery severey infected/dead palm.
p Prasence of white mycelum or fruting bedy (eg small white
L92/  buttan ar bracket shaoed form).
:’ Malaysian Palm Oil Board Irvi rcgluller;;s::l{?sabc"ﬁelm with severe loliar symploms and stem
Ministry of Plantation Industries and Commodities ) '
y n ) y 4 Contirmed gresance of Gongdermo tungus using @arly detection
e wiww.mpob.gov.my 'd‘r/ riethzds fe.g. GSM ar PCR-DNA).



JANGKITAN AWAL

800890 @

an.l.n EANTY Mu. .uh Ealu. \.ul dnree Frbeb
fth 3TN, crphs o ot

Z <10%

X X

"on Fokok sawit yang mangod i parirgkat aws ataw mengalam
jargkitan ringar.

(n, Ece‘madlrar mis2livan puth atav j2sad auak (cth. butang gcuatib
).

l\ﬂ:,-: liada simptze pada daan.,
(m/ Kngan |=1005] 2tau nada batang reaut feda pargkal.

o/ Kaedah wgesanan awal  Jerh, LGSR atan PR DRA]
Tomenunjukkan parg2eenan Ganodenma pos Ul

90080 @®

M nlln u.u »

simptorn daun yang te-uk

MZU

JANGKITAN TERUK

uu. tuch Helur Uuu smzeor
ARAT Tade Man rmll

>30% A4 b4

(508%)

Pokek sawit yang teruk dijongkit,

Kehzgiran mizelium putih atzu jazad suah (cth, butang putih
keo | #tau bertuk kipas).

Pokax saw't menunjukkan simptom daun yang terus [>50%]
dan batang reput |=30%) pada pangkal.

Kchagiran  «wlat  Ganodermo  disancan moialui kaedah
pengesaran awal (cth G5M atau FCA-DNAY

JANGKITAN SEDERHANA

80080 @®

-ouur [ nul I.Aulu Laray bk
ne e nace '.l\“l' LS

d 4 I <30% 4 N

Daun reenguning
Felege b petah |15005)

Pukok tawil yang sederhana dijargkili.

-

&

Kebadiran miselivm ﬁ.ldn atav asad buzn (cth. burtana putih
[} m;

[} M;

wacll 3tav bantuk kipas).

Fokok sawit merunjukkar simptor daur: merguring dae

pelegal patah (<5004) werts batang reput |<3005) pada pangkal.

Kebadiran  kulal  Ganodermo  ciaahkar  melalui <aedah
gengezenar awal (2th. G5 atau PCR-DNAL.

POKOK SAWIT MATI

80080 @®

M--mn Riryp mrdhish  Rybasresr  Sopiom rebch
TS h oo Loda doigad A 3

VTVFVTVTVV

Kenaditan mised um patihe atsu jasar buan (cth, butang putn
kecil atan bentuk kipas).

Q:/ Pokok sawit yang sangat tecul sijangicot man
(=

Pokok sawit tumbang’ mad dem‘.an simatom daun yang teruk

034 dar batang r2put pada azngkal

- Kenadiran  kulst  Ganoderma  disahkar  mealu  keadan
W04 pergesznan awal (cth, GSRA atau PO DAY,



CONCLUSION

Accurate BSR identification and detectionis a
crucial step towards managing the disease and
the backbone of plant disease management

Without it, control measure would be blind,
iInefficient and waste of resources (time, money
& manpower)
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Thank you

Email: suriza@mpob.gov.my
Telephone No.: 03-87694476
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