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TRUNK USING ELECTRICAL RESISTANCE

By
NURNADIAH BT ESA
January 2016
Chairman: Aimrun Wayayok,PhD

Faculty: Engineering

Basal Stem Rot (BSR) disease is one of the most crucial diseases that attacks oil palm tree in
Malaysia. It is caused by the wood-rotting fungus known as Ganoderma boninense. Early
detection is important in managing BSR disease spreads as this disease wills ultimately results
with the destruction of the basal tissues of the plant where it can lead to the decrease in the
production of Fresh Fruit Bunch (FFB) yield. This study was conducted to detect BSR disease at
oil palm tree by using electrical resistance (ER). Ten samples of trees at the age of 25 years
were investigated. LandMapper ERM-2 was used in detecting the disease by collecting ER
values at eight positions surrounding the trunk at three different heights (0 cm, 60 cm and 120
cm) based on Wenner array principle. Kriging was conducted to interpolate the ER values inside
the trunk as well as to classify the level of severity, which were identified as T1 (non-infected), T2
(mild level) and T3 (moderate level). Classification technique of geometrical interval with 2
classes was used to differentiate between the decay and non-decay area .Spatial analysis was
then performed to calculate and compared between two areas. Healthy positions give higher ER
values of more than 30Q while the infected positions give less than 30Q. Moreover, healthy tree
had a higher mean values than the infected tree. Destruction of the basal tissues and presence of
fruiting bodies were only seen at the height of 0 cm in severity level T2 and T3. By using Kriging,
interpolation of decayed area was approximately having the same position with the origin of the
decay area captured by DSLR camera. Descriptive statistics for the infected tree at 0 cm showed
that the highest mean was 50.54Q which was at level T1 while levels T2 and T3 had mean of
30.80Q and 29.25Q respectively. For Duncan test, it only differentiates between healthy tree and
infected tree due to small differences between levels T2 and T3. Therefore, this approach sounds
to be feasible in detecting BSR disease to prevent the loss of the oil palm tree stands.
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KAJIAN PERMULAAN BAGI PENGESANAN PENYAKIT REPUT PANGKAL BATANG PADA
BATANG KELAPA SAWIT MENGGUNAKAN RINTANGAN ELEKTRIK
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Penyakit Reput Pangkal Batang (RPB) adalah salah satu penyakit yang paling bahaya yang
menyerang pokok kelapa sawit di Malaysia. la disebabkan oleh kulat kayu yang dikenali sebagai
Ganoderma boninense. Pengesanan awal penyebaran penyakit ini adalah penting dalam
menguruskan penyakit RPB kerana penyakit ini akan menyebabkan kemusnahan tisu pada
pangkal batang dimana ia boleh membawa kepada penurunan hasil dalam pengeluaran Buah
Tandan Segar (BTS). Kajian ini dijalankan untuk mengesan Penyakit Reput Pangkal Batang
(RPB) pada pokok kelapa sawit dengan menggunakan rintangan eletrik (ER). Sepuluh sampel
pokok termasuk pokok sihat dan sakit pada usia 25 tahun digunakan dalam kajian ini.
LandMapper ERM-2 telah digunakan dalam mengesan penyakit ini dengan mengumpulkan nilai
ER pada lapan kedudukan di sekeliling batang pokok pada tiga ketinggian yang berbeza (0 cm,
60 cm dan 120 cm) dengan menggunakan prinsip Wenner. 'Kriging' telah digunakan untuk
membuat interpolasi nilai ER dalam batang serta mengklasifikasikan tahap penyakit yang telah
dikenalpasti sebagai T1 (sihat), T2 (tahap sederhana) dan T3 (tahap pertengahan). Teknik
pengelasan menggunakan selang geometri dengan 2 kelas telah digunakan untuk membezakan
antara kawasan sihat dan kawasan pereputan. Analisis spatial kemudiannya dilakukan bagi
mengira serta membandingkan keluasan antara dua kawasan. Kawasan yang sihat memberikan
nilai ER lebih daripada 30Q manakala kawasan yang dijangkiti memberikan nilai kurang daripada
30Q. Selain itu, pokok yang sihat mempunyai nilai purata yang lebih tinggi berbanding pokok
yang dijangkiti. Kemusnahan tisu pada pangkal batang dan kehadiran basidiomata hanya dapat
dilihat pada ketinggian Ocm pada tahap penyakit T2 dan T3. Dengan menggunakan kaedah
'kriging', kedudukan interpolasi kawasan reput mempunyai kedudukan yang sama dengan
gambar kawasan pereputan yang ditangkap menggunakan kamera DSLR. Statistik deskriptif
untuk zon yang dijangkiti pada Ocm menunjukkan nilai purata tertinggi ialah 50.54Q pada tahap
T1 manakala T2 dan T3 mempunyai nilai purata 30.80Q dan 29.25Q. Untuk ujian Duncan, ia
hanya dapat membezakan antara pokok sihat dan pokok yang dijangkiti disebabkan oleh
perbezaan kecil di antara T2 dan T3. Pokok yang sihat mempunyai nilai ER lebih tinggi daripada
yang dijangkiti. Kesimpulannya, pendekatan ini boleh digunakan dalam mengesan penyakit RPB
bagi mengelakkan kehilangan pokok kelapa sawit.
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CHAPTER 1

INTRODUCTION

1.1 General Overview

Malaysia is the world's second largest producer of palm oil, which produced 18.79 million tonnes
of crude palm oil (Pakiam, 2013). Although Indonesia is the main producer of palm oil, Malaysia
still remain as the main exporter of this commodity with 18 million tonnes of palm oil products
were exported in 2011 in satisfying the worldwide requirement for oils and fats. There are two
main types of oils produced by oil palm namely palm oil and palm kernel oil. The productions of
these products also face a challenge due to the infection of the diseases that cause reduction in
the production of fresh fruit bunch (FFB).

Various research have been done to increase the FFB yield such as through the improvement in
technologies and techniques of producing and harvesting FFB, improvement in soil fertility,
overcoming the effect of the diseases as well as techniques in detecting the diseases that attack
oil palm tree. Some of the most crucial disease that attack oil palm tree were vascular wilt caused
by Fusariam oxysporum f.sp.elaeidis, basal stem rot caused by Ganoderma spp.,bud rot, red ring
disease and sudden wilt (Turner,1981; Ariffin,2000; Martinez,2009).

From the crucial diseases that have been associated with oil palm tree, oil palm in South East
Asia mainly Malaysia and Indonesia was infected by the Basal Stem Rot (BSR) disease.
Ganoderma boninense is a wood-rotting fungus that caused BSR disease where it decreases the
oil palm yield in most production areas. Turner (1981) had listed 15 species of Ganoderma from
all over the world and out of seven species of Ganoderma was found in peninsular Malaysia.
Besides that, Khairudin, (1990); Ho and Nawawi (1985) reported that Ganoderma boninense was
the most perilous Ganoderma in peninsular Malaysia.

This disease will caused destruction of the basal tissues of the plant (Meor et al., 2009).
Ganoderma boninense can be distinguished from other fungus as it has a double walled
basidiospore with hard structure. Oil palm tree that been infected by BSR disease will have a
severe problem in uptake of water and distribution of nutrient to the top part of the palm. It is due
to infected xylem having degraded by the enzyme produced from this fungus (ldris et al.,
2006).Besides that, BSR disease can caused up to 80% losses to the death of the affected
palms.

It will also cause losses of FFB of the infected palm at the range of 25% to 45% (ldris et al.,
2006). As a monocotyledonous crop, oil palm has both male and female inflorescence of the
same plant. Lack of water uptake has causes the plant to produce more male inflorescences than
the female. When there were appearance of fruiting bodies and foliar symptoms such as
unopened spears, skirting of the fronds, and cavity at the trunks; oil palm tree was being
diagnosed to be infected by this disease. At this stage, BSR had caused losses to the plantation.

Scientists have created several methods and instruments in distinguishing this infection. Some
of the methods were Field Spectroscopy (Izzuddin et al., 2012), GanoSken Tomography (ldris et
al., 2010), Ganoderma Selective Medium (GSM) (Ariffin et al., 1991), polymerase chain reaction-
DNA (PCR-DNA) techniques (Ildris et al., 2003) and enzyme-linked immunosorbent assay-
polyclonal antibody (ELISA-PADb) (Idris and Rafidah, 2008). Detection of this disease at early
stage is vital as it had been stated earlier that the standing palm with 20% infection can still be
saved if it is properly treated (Meor et al., 2009).
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Diagnosis tree vigour in standing tree using differential electrical resistance (ER) has been widely
used especially in forestry. Two devices that being used ER principle were Shigometer and
Resistograph (Shigo,1974; Moore, 1999; Paysen et al., 2001).

1.2 Problem Statement

Currently BSR could be recognized through the presence of the symptoms such as the
appearance of fruiting bodies, wilting of the leaves and skirting of the fronds. Many researches
have been carried out in order to detect the infection of BSR on the oil palm tree. As the
symptoms of BSR disease could only be seen when the palm is already infected. Late detection
has caused severe losses in terms of FFB harvested as well as the total loss of the palm stands
in the infected area.

Technologies and tools were tested in order to detect the infection at the earlier stage. Lab
analysis, imaging technology device, sound sensor and remote sensing had been tested in
detecting BSR disease and there was some problems involve in terms of speed, ease of use and
cost. Detection on BSR and factor surrounding the affected area could be a potential solution to
overcome the losses and preventing the spread of the disease.

1.3 Purpose

The purpose of this research is to detect the Basal Stem Rot disease by using ER meter. This ER
technique has not been tested in detecting this type of disease on oil palm but it has been used in
detecting the tree vigour in forestry by using differential ER value. By knowing the ER differential
value between healthy and infected palm, it will hopefully help in the prevention of the BSR
disease as well as avoiding the losses of palm trees. Besides that, detection of BSR disease at
any oil palm area could be a significant breakthrough to overcoming the consequences of the
infection.

1.4 Objectives

The main objective of this research is to detect Basal Stem Rot (BSR) Disease by using Electrical
Resistance (ER). The specific objectives are:-
e To determine ER values for healthy and infected oil palm tree by measuring the
differential ER value at the palm trunk.
e To determine ER values for decay and non-decay area on each REAL image and
interpolation to categorise the level of severity.

1.5 Scope and Limitation

This research was conducted at MPOB Kluang and Ladang Basir Ismail, Ulu Tiram, Johor. Ten
oil palm trees at the age of 25 years old were used in this research in order to cut the tree.
Cutting off the tree is important in this research for comparing the position of infected area with
the interpolation method and also to determine the decay area as well as non-decay area.
Besides that, soil type at this area was mineral soil with less than 5 degree slope.



1.6 Thesis Outline

The first Chapter will overview the introduction of oil palm and the negative impacts of BSR
disease towards oil palms. It will then follow with a problem statement that pointed out the
importance of this study in finding the solution. Literature review on causes of Basal Stem Rot
and techniques that have been used in detecting the disease and decay in wood will be
discussed in Chapter 2. Chapter 3 will be reporting the methods that have been used in this
study. Result and discussions achieved from the studies was presented in Chapter 4 while
conclusion and recommendation are reported in Chapter 5.
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