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ABSTRACT

The Malaysian oil palm industry is facing rising production cost which
is partly due to a stagnation in productivity. This affects business
profitability, especially during those times when prices of palm oil are
low. A low replanting rate has contributed to an age profile featuring
the existence of more old palms which are less productive. There will be
larger areas of old palms in the near term if the current low replanting
rate continues, and will result in pushing production cost to a higher
level.

The article provides an overview of the need to monitor production
cost dynamics to mitigate further cost increases. In particular, these
include, among others, the prospects of using clonal materials during
replanting, addressing the skyrocketing cost of fertilizer application,
the approach towards integrated pest and disease management, and the
prospects of precision agriculture, good agricultural practices, etc.

* Malaysian Palm Oil Board,
P. O. Box 10620,
50720 Kuala Lumpur,
Malaysia.

INTRODUCTION

Oil palm plantations are
facing challenges in enhancing
productivity, increasing workflow
efficiency and maximizing profits.
Net revenue from the production
of fresh fruit bunches (FFB) is
not only dependent on prices but
also on ‘indirect’ factors such as
prudence in cost management and
operational efficiency. Vagaries in
international trade can result in
volatile crude palm oil (CPO) and
(FFB) prices, but, more importantly,
a decline in net revenue could
also occur because of weak cost
control and sub-standard field
management.

Of approximately 3800
registered oil palm estates in the
country, 18% are owned by limited
companies and 71% by public
limited companies (Figure 1)
(MPOB, 2008). Thus, almost 90%

of the oil palm estates in the country
are registered business entities
whose profitability is subject to the
shareholders’ scrutiny.

About 60% of the plantation
companies are integrated with the
milling sector, and a number of
them have complete supply chain
activities. To many public limited
entities, the oil palm business is
part and parcel of larger holdings
which may also include other
business lines such as housing,
automobile manufacture, etc. Thus,
the more integrated the business
model, the more complicated it
will be for the management to
raise profitable dividends for the
shareholders; thus, the need for
precision cost control is crucial.

Production cost of Malaysian
CPO has increased by more than
70% over the 1997-2008 period
(Figure 2). This article attempts
to provide an overview of issues
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Figure 1. Oil palm estate ownership categories (2008).
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Figure 2. Production cost of palm oil (in real terms, 1997=100).

related to such increases because
they have led to downward pressure
on business gross margins despite
an upward trend in CPO prices
from RM 1358/t in 1997 to RM
2778/t in 2008. Figure 3 shows
that the year-on-year gross margins

of CPO production had been
fluctuating over the last 10-year
period. The margins are currently
in the range of 60%-80% compared
to 30% during the low CPO price
period in 2001.
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Figure 3. Palm oil cost differentials (1997-2008).

DELAYED REPLANTING

Increased production cost is
primarily due to low productivity
per unit area. FFB yields have
been stagnating at around 16-20
t/ha/yr for already more than two
decades. The 20-year national
average yield since 1987 was 18.64
t/ha/yr (Figure 4). Regionally, the
average FFB yield during that
period for Peninsula Malaysia was
18.51 t/ha/yr, Sabah 19.59 t/ha/yr
and Sarawak 14.82 t/ha/yr. The
low yield in Peninsula Malaysia
was partly due to the structure
of the industry which comprised
a higher proportion of old palms
(Figure 5), whilst in Sarawak,
most oil palm had been planted on
marginal soils. The maintenance
cost of these palms was relatively
higher and their production was
less cost-effective. In 2008, the FFB
yield for Peninsula Malaysia, Sabah
and Sarawak increased marginally
to 19.63, 23.02 and 16.22 t/ha/yr,
respectively.

Both the estate and smallholder
sectors have a relatively high
proportion of old palms that are
due for replanting (>25 years old).
The estate sector has 290 282 ha of
old palms (7%) compared to 46 061
ha (9%) in the smallholder sector.
In total, 336 343 ha of old palms
in the country should be replanted
(Table 1). They are no longer
productive (with yields <14 t FFB/
ha/yr), and need to be replaced in
order to restructure the age profile
of the industry. Replanting has
become critical as there are already
638 256 ha of estates and 101 768
ha of smallholdings with palms
in the age category of 19-25 years
old, which will reach the 25 years
of age by 2012.

Except for the period 2001-
2002 (when replanting was at a
record high), only 19.4% or 51 348
ha of old palm have been replanted
yearly over the last 10 years (Figure
6). The average replanting rate has
been 1.2% (of the total planted
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Figure 4. Fresh fruit bunches (FFB) yield by region from 1987 to 2008.
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Figure 5. Percentage of mature and immature oil palm (2008).

TABLE 1. AGE PROFILE OF MALAYSIAN OIL PALMS (2008)

Area (ha) Area (ha)

<3 490 948 12.44 9 928 1.84
4-8 862 787 21.86 107 347 19.87
9-13 936 816 23.73 183 228 33.92
14-18 728 673 18.46 91 863 17.01
19-25 638 256 16.17 101 768 18.84
>25 290 282 7.35 46 061 8.53

Source:

MPOB statistics (2008).

oil palm area) per year compared
to the 5% preferred rate. It is
envisaged that if the current rate of
replanting prevails, the proportion
of old palms will increase to
334 618 ha by 2010, and 414 893
ha by 2012 (Table 2). Private estates
would have the biggest proportion
of old palms (191 223 ha in 2012)
followed by FELDA (107 360 ha)
and independent smallholders
(53 412 ha). With the existence
of more old palms, the production
cost of FFB will continue to increase
due to the higher cost of harvesting
and lower FFB yields.

An increased proportion of old
palms will pull down FFB yield and
lead to a higher cost of production.
This may result in reduced margins.
Apart from pulling down the
national average FFB yield, delayed
replanting of old palms may also
result in a ‘rush’ situation later,
which could be detrimental to
the industry. This situation could
occur when there is a nation-wide
rush to undertake replanting that
can lead to a sudden shortage of
seeds and seedlings. Prices of seeds
and seedlings will then increase to
exorbitant levels, and there could
even be an influx of poor planting
materials in the market. Palm oil
mills might face shortages in FFB
supply leading to shortfalls in CPO
supply to the refineries. The overall
implication will be reduced exports
of Malaysian palm products in the
world market.

USE OF CLONAL MATERIALS

Vision 35:25 envisages an FFB yield
of 35 t/ha/yr and an oil extraction
rate (OER) of 25% by 2020 (Mohd
Basri et al., 2007). As shown in
Table 3, it will be a challenging task
to achieve this vision in view of the
current progress in productivity
enhancement. Replanting offers
an opportunity to replace existing
materials with promising high
yielding oil palm varieties. Higher
FFB yield can result in lower
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production cost, which implies
higher productivity per unit area.
Despite a higher investment cost in
250 et clonal materials (at RM 30-RM 40
45% replanting during SITS — 2001/02 [] per seedling), an increased business
_ | margin can offset these increases in
— —  production cost. Clonal materials
from commercial plantations have
shown promisingly higher oil
extraction rates close to 25% (Table
_— L 4). Table 5 shows that commercial
clones from private estates can
deliver FFB yield of 29.5 t/ha/yr
with an average oil yield per
hectare of 9.1 t. Experiments on
various soil types show that clones
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Figure 6. Replanting of old palms (>25 years). developed by MPOB produce an
oil-to-bunch percentage close to

TABLE 2. EXPECTED DISTRIBUTION (ha) OF OLD PALMS 30.8% with an oil yield of 8 t/ha/yr
BY CATEGORY (2008-2012) (Table 6). To date, some 50 000

ha of clonal oil palm have been

2008 2010 2012 . .
planted by the various plantation
Estates 153559 149836 152983 168604 191223 companies (Table 7).
FELDA 86214 84123 85890 94 661 107 360
MITIGATING INCREASES IN
FELCRA 13353 13029 13303 14661 16628 FERTILIZER PRICE
RISDA 13643 13312 13592 14980 16990

State agencies = 23513 22943 23425 25817 = 29280 ! he need for fertilizers for oil

palm growth is high. In 2007,
Smallholders 46061 44786 45426 49669 53412 an estimated 4.9 million tonnes

336 343 334 618 414 893 of fertilizers were used by the
plantation sector, of which the oil
palm industry alone accounted for
an estimated 4.3 million tonnes.
About 90% of the fertilizers were
imported. Throughout 2008, prices

Source: MPOB forecasting.

TABLE 3. OIL PALM PRODUCTIVITY: ACTUAL vs. PROJECTED

FFB OER oil FFB OER 0il of fertilizers increased exorbitantly

yield (%) yield yield (%) yield (Table 8). The commonly used

(t/halyr) (t/halyr)  (t/ha) (t/halyr) compound fertilizers (NPK)
N N I increased from RM 65-RM 70 per

2001 17.6 19.2 3.4 19.14 19.22 3.66 50 kg bag in 2007 to RM 132-RM
2003 20.0 20.0 4.0 1899 1975  3.75 175 per 50 kg bag by the middle of
2005 = 225 215 4.8 18.88  20.15 3.80 2008. The price of urea increased
from RM 65 per 50 kg bag to

2006  20.0 20.3 4.1 19.60 2004 393 RM 148 per 50 kg bag, while that of
2007 20.5 20.4 4.2 19.03 20.13 3.83 Christmas Island rock phosphate
2008 208 205 43 2018 = 2021 408  Wentfrom RM 35 per 50 kg bag
to RM 74 per bag. The price of

2009 20 2o = i : i muriate of potash increased more
2010 25.0 22,5 5.6 - = - sharply from RM 50 per 50 kg
2015 30.0 235 71 i _ i bag to RM 150 per bag. Although

the price of fertilizers moderated

2020 35.0 25.0 8.8 ) - B towards the end of 2008 and also
by mid 2009, the price level was
still higher compared to that of
2007.

N
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TABLE 4. COMMERCIAL OIL EXTRACTION RATE FROM UNITED
PLANTATIONS BERHAD CLONAL PLANTINGS

TABLE 5.

10/1989
12/1990
12/1990
5/1993

TABLE 6. CLONAL PERFORMANCE DATA ON MPOB CLONES

Note: OTB = oil-to-bunch; OY = oil yield.

Fertilizer contributes to 50%-
60% of production cost in 2008,
compared to only 30% in the
previous year (Table 9). Thus, the
cost of fertilizer application in oil
palm plantations increased from
RM 994/ha in 2007 to RM 2248/ha
in 2008. From the FFB perspective,
the cost of fertilizer application had
increased from RM 48/t in 2007 to
RM 111/t in 2008. As a result, the
gross margin in the production of
FFB had declined.

Coastal
Inland
Inland
Inland
Inland
Inland
Inland
Inland

In June 2001, MPOB introduced
an innovative technique for
replanting oil palm (Khalid et al.,
2001). The technique involves
planting the oil palm seedlings
into the residue rows of old palm
biomass (Figure 7). The large
amount of biomass available during
replanting contains significant
amounts of nutrients which can
be recycled for the succeeding
young palms (Khalid et al., 1999).
In terms of monetary value, the

fertilizer equivalent of the nutrients
available in the biomass is currently
(2009) worth about RM 10 500/ha
(Table 10).

A field trial on nutrient recycling
was conducted over a five-year
period at Rengam Estate, Johor.
The soil type is Typic Paleudult
and known as Rengam Series, an
inland sedentary soil from granitic

CLONAL PERFORMANCE DATA FROM FELDA

8.5
8.5

TABLE 7. AREA PLANTED
WITH CLONAL PALMS

AAR

Perlis Plantation
(PPBOP)

FELDA

o]

Sime Darby
United Plantations
MPOB

parent materials. Several rates of
fertilizer were tested to fine-tune
the fertilizer recommendations
for the innovative replanting
technique. Table 11 shows the
standard estate practice of applying
fertilizers at the full (100%) rate to
the palms.

Based on the trial, oil palm
growth and FFB production were
not affected when a 50% reduction
of fertilizer rate from the normal
estate rate was used, whereas this
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resulted in cost savings. Using the
prices of fertilizers in January 2009,
it was estimated that a saving of RM
3300/ha over a five-year period
could be realized (Table 12). Less

fertilizer application would at the
same time minimize the negative
impact on the environment.
(Khalid et al., 2002)

MARGINAL SOILS -
PEATLAND

There are about 2.5 million hectares
of peatland in the country, out

of which 1.5 million hectares

TABLE 8. FERTILIZER PRICES (RM/50 kg bag)

2009
2007 After 8 Jan - 15 Mar
budget
NPK Blue (local) 65 132 128 128 137 129 n.a
NPK Green (local) 66 140 126 126 136 129 n.a
NPK Blue (imported) 72 180 177 177 159 159 153
NPK Green (imported) 70 175 176 176 157 156 151
Urea 65 148 146 146 102 98 95
Christmas Island rock phosphate B85 74 64 74 81 64 75
Muriate of potash 50 150 147 147 171 149 130
Chicken dung 33 35 33 34 35 34 35
Complehumus 120 160 160 n.a n.a n.a 98
Yara Biru n.a n.a n.a n.a 144 142 140
Yara Hijau n.a n.a n.a n.a 148 146 142

Note: n.a = not available.

Source: MPOB (2009) — unpublished. are located in Sarawak. About

0.4 million hectares of peatland
have been planted with oil palm
(200 000 ha in Sarawak). Planting
of oil palm in marginal soils incurs
a higher cost of establishment. On
normal soils, the cost to maturity

TABLE 9. FERTILIZERS AND OTHER FACTORS AFFECTING
COST OF PRODUCTION OF FRESH FRUIT BUNCHES (FFB)

- 2007 2008

Upkeep 333 16 350 17 for oil palm ranges from RM
Fertilizers 994 48 2248 111 6750-RM 9050/ha (Table 13). In
- _ . o 500 06 shallow peat, the cost to maturity
e S is estimated at RM 11 900/ha. The
Transportation 523 25 535 27 establishment cost is even higher
General charges 717 34 657 33 in deep peat areas, estimated at
RM 13 550/ha. Considering the

Total FFB cost of 3102 149 4312 214

construction of a medium-sized
palm oil mill, the total cost could
rise to RM 17 000/ha, RM 2000/

production
Source: MPOB statistics (2009).

TABLE 10. FERTILIZER EQUIVALENT AND MONETARY VALUE OF OIL PALM BIOMASS

AT REPLANTING
_ Sulphate of - Muriate of - Total ‘
ammonia potash
Fertilizer equivalent (/ha) 3.06 0.37 2.77 1.0 -
Monetary value (RM)* 1989 370 7 202 900 10 461

Note: *Estimated monetary value is based on the prices of fertilizers in January 2009, viz. sulphate of ammonia (SOA) =
rock (PR) = RM 1000/t, muriate of potash (MOP) = RM 2600/t and kieserite = RM 900/t.

Source: Khalid et al. (2002).

RM 650/t, phosphate
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ha more expensive compared to

the situation two to three years

ago. At a lower yield of oil palm,

coupled with higher upkeep cost,

the production cost of FFB on
S g SN peatland is higher compared to that
Lo Lo on normal soils.

GOOD AGRICULTURAL
PRACTICES

Mitigating increases in production
cost require the adoption of
good agricultural practices. To
date, MPOB’s certification for

Figure 7. Innovative replanting technique — young palms planted into residue rows ~ the Code of Good Agriculture

of old palm biomass. Practices (CoGAP) is among the
many steps taken in recognition
TABLE 11. QUANTITY OF FERTILIZERS AT FULL (100%) RATE of good agricultural practices

Year of trial (kg/palm) (GAP) for integrating numerous
activities required for sustainable
FFB production. CoGAP covers

Sulphate of ammonia 1.00 1.50 2.00 3.00 4.00 the whole farming process, from

Rock phosphate 100 150 200 250 250 seed to production. GAP is a
customer-driven certification for

Muriate of potash 0.50 1.00 1.50 3.00 3.50 agricultural product safety. COGAP
Kieserite 0.50 1.00 1.50 1.50 2.00 and Roundtable on Sustainable
Source: Khalid et al. (2002). Palm Oil (RSPO) certification

TABLE 12. COST SAVINGS FROM REDUCED FERTILIZER APPLICATION
Year of trial (RM/ha)

Sulphate of ammonia 91 136 182 273 364 1 046
Rock phosphate 140 210 280 350 350 1330
Muriate of potash 182 364 546 1092 1274 3 458
Kieserite 63 126 189 189 252 819

Source: Khalid et al. (2002).

TABLE 13. COST TO MATURITY ON NORMAL SOILS, SHALLOwW  have similarities and can be
AND DEEP PEAT implemented simultaneously as

essential elements to promote
good agricultural practices for
sustainable palm oil production.

9600 MPOB is improving the training

RM/ha

Initial development 4 000 — 5 000 8 200 )
of personnel to undertake combined
Immature, Year 3 18501750 1800 1950 auditors who will review current

procedures for auditing. Following
the global trend, MPOB will take
the necessary steps to ensure that

Source: Mohd Arif et al. (2007).

~
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all standards for food security and
sustainable GAP are audited for
their compliance status so that
they will deliver a single seamless
and value-adding audit which
will meet the expectations of the
customers while not compromising
on the quality and integrity of the
combined audit.

PRECISION AGRICULTURE

The use of information and
communication technology is
one of the strategies for the way
forward that is rapidly influencing
management activities in oil palm
plantations. The introduction of
the geographic information system
(GIS), global positioning system
(GPS), decision support system
(DSS) and remote sensing (RS) in
oil palm plantation management
has opened up the opportunity
to practice precision agriculture.
Precision agriculture uses precise
information on the location and
the agronomic conditions of the oil
palm field, and their relationships
with growth and yield, to increase
production by accurate and efficient
use of inputs.

Currently, the implementation
of precision agriculture in oil palm
plantations is being carried out at
various stages, focusing first on
fertilizer management. Precise
base maps are crucial and many
plantations use GPS and RS. United
Plantations Berhad and Borneo
Samudera Sdn Bhd are currently
testing these technologies in their
plantations.

Precision agriculture in oil
palm adopts the successful
implementation of the system
used in arable crop management.
Precision agriculture has the
potential in oil palm plantations
to reduce the cost of inputs and
to improve yield via efficient
management.

Precision agricultural practices
are made possible by combining
several modern technologies such

as computerization, GPS, GIS, RS,
DSS and Variable Rate Technology
(VRT) (Figure 8). Among the
important requirements for precision
agriculture are an accurate map and
database of the plantation’s fields.
This requirement was difficult in the
past due to the vast areas involved
and large amounts of detailed
information required in developing
the database. However, with current
GPS and GIS technologies, mapping
and database development can
be carried out more easily and
precisely.

There are many factors which
can cause yield variations such as
soil type and texture, topography,
fertility, soil pH, soil water, pests
and diseases. Using a yield map, the
low yield areas can be pinpointed
and evaluated to determine the
cause or causes. Once the causes
have been determined, appropriate
remedies can be used to solve the
problems and increase the crop
yield.

A fertilizer management
map needs to be created by
superimposing the yield map on
the foliar nutrient maps. The rates
of fertilizers are determined based
on predicted site-yield potentials,
current FFB production, foliar
nutrient status and current fertilizer
management practices. The map
created is then used as a guide for
the actual application of fertilizers

Variable Rate Technology

*  Machineries for
variable rate input
application

Decision Support System
* Recommendation tool

| P | GPS&RS Technology

~—~———

in the field so as to optimize
fertilizer usage and increase FFB
yield (Wahid, 2009).

PEST AND DISEASE
MANAGEMENT

Retaining old palms and the
practice of underplanting aggravate
the incidence of Ganoderma
disease as well as attract breeding
rhinoceros beetles. Such a situation
could lead to a higher cost of
pest and disease control, and
subsequently more expensive field
upkeep. Using integrated pest
management, accociated costs can
be reduced with the use of natural
predators, beneficial plants, natural
biopesticides like metarhizium,
Bt, etc. to reduce pesticide use.
Savings accrued from the use of a
metarhizium product instead of a
chemical insecticide amount to RM
90-RM 100/ha/yr (Norman, 2009).
Savings for the industry as a whole
can be as much as RM 2.7-RM 3
million per year.

TECHNOLOGIES IN
MECHANIZATION

Machines are increasingly being
used by oil palm plantations to
perform laborious tasks to ease
the burden of the many field
activities and to speed up field
operations. Machines reduce

e Data collection and

monitoring

GIS Technology

¢ Database and data
manipulation

Figure 8. Main factors in implementing precision agricultural practices.
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the time for harvesting, FFB
evacuation, loose fruit collection,
fertilizer application, field upkeep
and pesticide application. This
will result in reduced costs of
production. The need for
mechanization is further intensified
by labour shortage and increasing
labour cost. The introduction of
several machines/devices has given
significant impact to the industry
in terms of increased productivity
and reduced costs.

Oil palm harvesting requires
the most labour (87%) (MPOB,
2008). The method of harvesting
has not changed for decades until
recently when a new innovation
in mechanized cutting technology
— Cantas™ — was introduced.
Cantas™ is able to increase harvest
productivity by two- to three-fold
(Figure 9) compared to using
a manual sickle. The labour
requirement is reduced by 50%,
with an additional saving of 30%
in harvesting cost.

The use of a mini-tractor with
a trailer (Figure 10) is common in
plantations with flat to undulating
terrain. The system requires one
operator to operate the tractor
and two men to load FFB into the
trailer. This system can evacuate
18-24 t FFB a day. It is able to
serve 200-250 ha. By comparison,
a worker using a wheelbarrow can
only evacuate 1.8-2.5 ta day. Thus,
using a mini-tractor with trailer can
remove the need for seven workers
using wheelbarrows, leading to
reduce production cost.

The mechanical loader — Grabber
—is also commonly used in the oil
palm estate. This device is fitted
to a mini-tractor to lift FFB from
the ground onto the trailer (Figure
11). The usual practice of loading
FFB involves a tractor-trailer
team comprising a driver and two
loaders. With the Grabber, there is
need for two less workers. When
a bin is integrated into the system,
a saving of 41% of the labour can
be achieved.

Source: Abd Rahim et al. (2009).

Figure 9. Harvesting fresh fruit bunches (FFB) using Cantas™.

[ PV Mo SRS R

- -~

Source: Abd Rahim et al. (2009).

Figure 10. Mini-tractor trailer system.

-

Source: Abd Rahim et al. (2009).

Figure 11. Use of the Grabber requires two less workers.
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The motorcycle trailer
(Figure 12) is popular among the
smallholders. The motorcycle
trailer assists smallholders in
carrying out daily activities such
as transporting FFB, as well as
carrying out weed control and
applying fertilizers. The expected
daily output from the motorcycle
trailer is 3-4 t of FFB (with an
average bunch weight of 22 kg).
The motorcycle trailer price is also
affordable.

In the past, loose fruit collection
is done manually. Recently, a
mechanical loose fruit collector
(Figure 13) was introduced to
increase the collection rate and to
get cleaner fruits (free from debris).
Varying numbers of workers,
namely a single operator (one-man
operation), a team of two (one
operator and one helper) and a
team of three (one operator and
two helpers) were tested, and it
was found that the team of three is
the most efficient system in terms
of productivity (100-250 kg/hr)
(Table 14). By contrast, manual
collection of loose fruits by one
worker achieves only between 200
and 250 kg per day.

For fertilizer application, a
tractor-mounted spinning disc
fertilizer spreader is capable of
depositing fertilizer on both sides
of the frond piles (Figure 14).
The machine can easily deliver
4-10 t of fertilizer, covering 30
to 50 ha per day. Efficient use
of the fertilizer spreader depends
on the application rate, type of
fertilizer, terrain conditions and
land preparation. With this system,
there is a reduction in worker
number by 68%.

The basal stem rot disease
caused by Ganoderma can be
controlled by injecting a fungicide
into the oil palm trunk. In the past,
this was done manually. Nowadays,
trunk injection can be done by
a pressure injection apparatus
which is capable of injecting the
chemical into the infected area

10

#

Source: Abd Rahim et al. (2009).

Figure 12. Loaded bunches being transported by a motorcycle trailer.

Source: Abd Rahim et al. (2009).

Figure 13. Collecting loose fruits at the palm base.

Source: Abd Rahim et al. (2009).

Figure 14. Spinning disc fertilizer spreader.



ISSUES RELATED TO PRODUCTION COST OF PALM OIL IN MALAYSIA

(Figure 15). For a larger capacity, a
trunk injection apparatus mounted
onto a tractor is used. A 200-litre
capacity tank is capable of covering
60-80 palms per day.

MILLING TECHNOLOGIES

Innovative technologies to improve
OER can lead to a reduction in
the CPO cost of production. For
instance, the continuous sterilizer
system has resulted in better OER,
and this has attracted investment.
Twenty-four mills in Malaysia
and 27 mills in Indonesia have
adopted the technology (Menon,
2009). Cost savings are realized
as the number of operators can be
reduced by half, and there is less
maintenance cost incurred (no
cages and no need for maintenance
of the railway track) apart from
the improvement in OER by 0.5%-
1%. For the vertical sterilizer
system, cost savings can also be
realized as the number of operators
can be reduced along with an
improvement in OER. To date, 28
mills in Malaysia have adopted the
technology.

CONCLUSION

In order to remain cost competitive,
the oil palm industry has to
increase land use efficiency by
increasing productivity per unit
area. Profitability in the production

TABLE 14. COMPARISON OF LOOSE FRUIT COLLECTION
SYSTEMS

Single operator 1
Team of two

Team of three
Source: Abd Rahim et al. (2009).

Source: Abd Rahim et al. (2009).

40-60
60-100
100-250

Figure 15. Trunk injection apparatus.

of FFB is not only dependent on
FFB and CPO prices but hinges
also on prudent cost management
and operational efficiency. In
managing cost, related factors
affecting cost must be addressed
such as delayed replanting of old
palms, increases in fertilizer prices,
higher cost of production on
marginal soils, ignorance of good
agricultural practices, etc.

While the DxP planting materials
are constantly being improved, the
industry is urged to step up on
the use of clonal material. The
yield potential of the planting

materials can only be realized in
good environments, such as in
areas with high site-yield potential.
Nevertheless, concerted efforts are
needed to increase productivity,
such as through productivity
campaigns, accelerated replanting,
planting only on suitable soils,
and the implementation of GAP.
In field operations, the harvesting
standard, CoGAP certification,
mechanization and precision
agriculture need to be adopted
rigorously for increased quality
and sustainable FFB production.
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