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ABSTRACT

produktiviti dan juga memudahkan kerja lapangan yang
agak rumit dan payah. Salah satu cara adalah dengan
menggunakan data PJ yang jitu seperti Interferometric
Synthetic Aperture Radar (IFSAR). Dalam artikel
ini, data IFSAR telah digunakan untuk membantu
dalam mengenalpasti kawasan sawit beretiolasi
dengan menggunakan komputer sebelum membuat
pengesahan di lapangan. Pengenalpastian pokok sawit
etiolasi untuk penjarangan adalah agak rumit dan
boleh menjadi tidak tepat jika pegawai yang ditugaskan
tidak berpengalaman. Tugas ini menjadi lebih rumit di
kawasan berbukit. Pemilihan dan penjarangan pokok
sawit etiolasi di kawasan berbukit tidak terikat dengan
mana-mana sistem, berbanding dengan kaedah heksagon
“1 dalam 7‘’ yang biasanya diterima pakai di kawasan
yang rata. Imej IFSAR membolehkan pasukan GIS
untuk mengenalpasti kawasan di mana pokok sawit yang
ditanam rapat melalui komputer. Seorang pengendali
GIS boleh menjalankan tugas ini meliputi sehingga
200 hingga 250 hektar sehari. Maklumat ini kemudian
diterjemahkan dalam format peta ke dalam peranti GPS
mudah alih seperti aplikasi Android Androzic pada
telefon pintar atau tablet. Dengan maklumat ini juga,
pasukan operasi boleh memberi tumpuan kepada kawasan
penanaman rapat di mana kemungkinan besar akan
berlaku etiolasi. Maklumat tambahan ini membolehkan
petugas menjimatkan masa kerana tidak perlu meneliti
keseluruhan blok untuk mengenalpasti kawasan sawit
beretiolasi. Mereka kemudiannya boleh mengesahkan
dan menandakan pokok sawit etiolasi di lapangan untuk
penjarangan. Berdasarkan pengalaman, pengesahan
di lapangan adalah penting kerana hanya 20% sahaja
daripada pokok sawit yang dipilih adalah sesuai untuk
penjarangan. Penggunaan teknologi ini dapat membantu
untuk meningkatkan produktiviti dan pemilihan tepat
pokok sawit untuk penjarangan.

Remote Sensing (RS) technology has come a long
way in assisting the oil palm plantations to increase
productivity while simplifying tedious and laborious
field work. Utilising the highly accurate RS data like
Interferometric Synthetic Aperture Radar (IFSAR)
is one of those ways. In this paper, the IFSAR data is
used to assist in the identification of etiolated areas on
desktop computer level before proceeding to the field for
verification. Identification of etiolated palms for thinning
is tedious and can be inaccurate if the personnel assigned
to the task are not experienced enough. The complexity
of selecting the etiolated palms to be thinned is further
compounded if the area of interest is on a hilly terrain.
Selection and thinning of etiolated palms on hilly terrain
is not bounded by any system compared to the hexagonal
“1 in 7 ’’ method which is generally adopted in oil palms
planted on flat terrain. The IFSAR image enables the GIS
team to identify areas where palms are closely planted via
the desktop. A single GIS operator can cover up to 200 to
250 hectares per day for this task. This information is then
translated in map formats into mobile GPS devices such
as the Android Androzic application on smartphones or
tablets. With this information, the operation team can
zoom into the close planting areas where etiolation will
most likely happen. By utilising this extra information,
the team can save time and does not have to cover an
entire block to identify the etiolated areas. On the ground,
the team can then verify and mark out the etiolated palms
for thinning. Based on experience, the verification on
the ground is crucial as only up to 20% of the palms
selected are suitable for thinning. The utilisation of such
technology is helpful as it improves productivity and
accuracy of the palms selected for thinning.
ABSTRAK
Teknologi Penderiaan Jauh (PJ) telah lama digunakan bagi
membantu ladang-ladang sawit untuk meningkatkan
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INTRODUCTION
IFSAR which is the acronym for Interferometric
Synthetic Aperture Radar is a radar technique used
in remote sensing. IFSAR technology is very effective
in the creation of accurate large-area elevation
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datasets. Genting Plantations Berhad (GENP)
utilised the IFSAR data for the main purpose of
palm counting for palm stand verification. As the
palm count based on the high resolution images
are available, it was further utilised to evaluate if it
was possible to identify potential etiolated areas in
the oil palm plantings on the desktop. As oil palm
grows up and their crown gets bigger, the individual
yield potential (in absence of competition) increases
for a period of years, and eventually stagnates
(Nazeeb, 1989). Competition for light becomes
a crucial factor when palms are planted closer
together and hence, the stagnation in yields occurs
at a lower level than normal. Up to a certain density,
the yield of the stand per unit area land increases,
and then beyond that the competitive effect
causes palms to partition dry matter produced
increasingly in favour of vegetative matter (Corley,
1973). Etiolation normally sets in 8 to 10 years after
planting especially in close planting areas. Selection
of palms for thinning at hilly areas is a tedious
process and may be confusing. In the conventional
method, etiolated palms to be thinned are selected
based on criteria such as heavily shaded fields due
to less sunlight penetration, shuttle cock appearance
of the palm crown and also thinner palm trunk.
Palms that are thinned or poisoned will not be able
to recover and contribute in producing fresh fruit
bunches, hence, the selection process of these palms
for thinning must be done carefully and accurately.
The conventional method consumes a long time as
one needs to go through the whole field to identify
and locate the areas where etiolation occurs. By
utilising available IFSAR data for palm count and
then transferring the information to a mobile GPS/
GIS device, the team on the ground can speed up
the process of locating and identifying the etiolated
areas.
MATERIALS AND METHODS

then be verified via a digital point map using
GIS software. These information on the maps
can then be transferred to mobile devices
such as Android smartphones by utilizing
the various GPS/GIS applications available.
One such example is the Androzic application
available on the Android platform (Lee TF
et al., 2013).
Once the desktop analysis and transfer of
data is completed, the team can then proceed
to verify the desktop information on the
ground. Areas with potentially high etiolated
palms are marked on the mobile GPS/GIS
application and the team can be guided
directly to the location. At the field location,
the team will then confirm the number of
palms which will be thinned in that particular
etiolated area. While the potentially etiolated
palms can be first identified via the GIS
software, manual verification on the ground is
still very important to prevent the team from
poisoning and thinning the wrong palms.
RESULTS AND DISCUSSION
Based on eight sample blocks using the above
methods to conduct palm thinning, the range of
palms actually thinned in the field were from 11% to
35% (Table 1). The wide range could be attributed to
the difference in terrain in the fields. Palms planted
on terraces will appear to be closely planted on the
desktop but in actual field conditions, the palms are
normal and does not depict any signs of etiolation.
As anticipated, any identification of etiolated palms
on the desktop has to be verified on the ground
before proceeding with thinning.
CONCLUSION
As technology continues to evolve, it will continue
to assist the oil palm plantations in improving
productivity and speed of delivery. In the case of
utilising high resolution IFSAR data in identifying
potentially etiolated areas, it helps to speed up by
locating the potential areas for thinning. Hence, the
field team will not be required to scour through the
whole field to locate these etiolated areas. While
the desktop analysis can help to locate these areas,
actual verification and confirmation on the ground
is still very much necessary and important before
the actual poisoning and thinning is carried out.

Before any thinning work is done in the field, several
key procedures can be identified and carried out on
the desktop. Among the procedures are;
1.

Identification of Potentially Etiolated Blocks
Based on the estate’s yield statistics, blocks
with sudden or drastic yield drop after a
period of consistently high yield may have
etiolation problems. Other information such
as age profile and current stand per hectare
(SPH) is also taken into consideration before
zooming in further to these blocks. A skilled
GIS operator can identify these etiolated areas
up to 250 hectares per man day on the desktop.

2.
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Verification of Blocks via Digital Point Map
Once the potential blocks have been identified,
areas with close planting in these blocks can
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TABLE 1. DESKTOP MARKING OF POTENTIAL ETIOLATED PALMS vs. ACTUAL PALMS
THINNED IN THE FIELD
Potential ‘etiolated’
palms

%

Field No.

on desktop

Actual palms thinned

Accuracy

2

164

57

35

4

132

23

17

1

3
5

6

7

8

Total

223

77

112

12

203

63

252

88

202

50

103

29

1 391

399

and also the research staff who were involved in the
trial implementation and data collection.

35
11

31

35

25

28

29
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