Economic Impact of
Ganoderma Incidence on

Malaysian Oil Palm

Plantation — A Case Study

in Johor

Roslan Abas* and Idris
Abu Seman*

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

24

ABSTRACT

Crop losses due to pest and disease infestations are major threats to
agricultural development. For export oriented commodities such as
palm oil, the problem of pests and diseases (P&D) cannot be viewed
in isolation because it can affect international cost competitiveness as
well as revenue losses. The objective of this article is to estimate revenue
losses due to FFB yield reduction as a result of Ganoderma attack.
From the study, it was found that Ganoderma attack can lead to fresh
fruit bunches (FFB) yield reduction between 0.04 t and 4.34 t/ha on
10 years to 22 years of planting respectively. Based on annual growth
of Ganoderma incidence rate, it was estimated that in 2020, a total of
400 thousand hectares could be affected.

INTRODUCTION

The first recorded case of basal
stem rot (BSR) infecting oil palms
of over 25 years old in Malaysia
was made by Thompson in 1931
(Idris, 2009). It was first assumed
that the BSR disease only affected
old palms which were then left
rotting without any treatment.
Later it was shown that BSR could
also effected young palms (Ho
and Nawawi, 1985) and in some
cases, it killed as many as 30% from
replanted areas within one or two
years after planting (Hoong, 2007
as cited by Hoong and Idris, 2010).
BSR disease was also reported in
other countries such as Africa,
Papua New Guinea, Honduras,

Colombia, Thailand and Indonesia
(Idris et al., 2004).

The BSR disease is caused by
Ganoderma boninense, a soil borne
pathogen and difficult to control
(Agus, 2009). It has generally
been regarded as a facultative
parasite, living saprophytically
on food base from stumps and
roots. If not detected early and no
control measures are taken, death
of the affected trees may occur
within six to 12 months after the
development of the symptoms,
though in some affected plants
they may live on for several more
years. The disease can cause death
of up to 80% plantings by the
time they are halfway through
their economic life (Susanto et al.,
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2002; Turner and Gillbanks, 2003;
Susanto, 2009).

As one of the biggest producers
and exporters of palm oil with
export earnings of RM 80.41
billion in 2011 (MPOB, 2011),
Malaysia places great importance
to continued viability and
sustainability of the oil palm
industry. Apart from productivity
improvement, pest and disease
prevention programme is
given high priority to ensure
sustainability is intact.

The cycle of the BSR is described
in Figure 1. At the early stage, the
fruiting body or the basidiomata
looks like a small white button
which appears at the basal stem
or frond or roots of the tree. The
fruiting body will rapidly develop
into the familiar bracket-shaped
form which is more visible when
the fungus grows. The upper
surface of the mature basidiomata
varies in shape, size and colour,
and with a light or white margin.

When the fruiting body is
visible together with the foliar
symptom, it is usually found
that the fungus has killed at least
one-half of the basal stem tissue.

Final stage

Foliar
symptom

The location of the basidiomata
provides a rough guide to the
position of the diseased area inside
the palms. When the palms die,
rapid colonisation of the whole
trunk can be seen through the
appearance of basidiomata along
the entire length.

RATIONALE OF THE STUDY

From producers’ point of view,
when dealing with a disease such
as Ganoderma, they have an option
either to ignore or to take action.
Ignoring the disease means that a
loss in revenue due to reduction
in number of palms. The result is
a reduction in fresh fruit bunches
(FFB) leading to lower crude palm
oil (CPO) production and losses in
export earnings.

There are a number of
treatments and prevention
techniques that can be applied
so that long-term losses can be
avoided. The need to estimate the
losses especially in value term is
important because it can justify
action needed by the grower to
avoid further losses. This study
can be a supporting document for

Early stage

Fruiting
body

W

Figure 1. Life cycle of Ganoderma and the effect.

any disease protection programme
in the future.

LITERATURE REVIEW

Large scale pest and disease
outbreaks especially those affecting
the major economic crops, have
resulted in reduction in production
volume as well as in monetary value,
both to the agriculture producers
and the national economy (Rama
etal.,2008; Babu et al., 1995). For
instance in the USA, Fusarium
head blight (FHB) which is also
known as Scab, is recognised as a
factor limiting grain production
(William et al., 2002). A team
called ‘U.S Wheat and Barley Scab
Initiative’ was established to solve
the disease problem.

According to William et al.
(2002), in North Dakota and
Minnesota states, the FHB
outbreaks between 1998 and 2000
had resulted in direct economic
losses of about USD 870 million.
Estimated total losses of USD 2.7
billion were incurred if secondary
economic losses such as subsequent
effects on other sectors of local and
state economies were taken into
consideration.

Ramasubramaniam et al. (2008)
also studied yield and economic
losses in North Dakota on white
mold disease attacking dry bean
from 2003 to 2005. The study
found that, over the three-year
period, there was an average yield
loss of 524 kg/ha and average
production loss of 6433 t. The
production loss resulted in total
economic loss of USD 8.85 million
with an average annual loss of USD
2.95 million.

Other diseases such as early leaf
spot and constriction cankers were
also studied. The former which
affected groundnut production in
Malawi was studied by Babu et al.
(1995). The study showed that from
1970 to 1990, annual production
losses in ‘on-stations’ and ‘on-
farm’ situations were estimated
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at 34.4% and 18.9% respectively.
The two situations had led to an
annual loss of USD 4.79 million
in export earnings. The latter was
studied by Lalancetta and Dean
(2000), where losses of USD 4009
per hectare in 1997 and USD 2803
per hectare in 1998 were estimated.
The constriction cankers disease
was caused by Phomopsis amygdale
and had affected several orchards
in New Jersey.

Corley and Tinker (2003) (as
cited by Paterson, 2007) noted that
Ganoderma had caused economic
loss in oil palm producing countries
especially Southeast Asia where
the crop is a major component
in rural economic development.
Large-scale disease infestation
significantly reduced yield and
revenue in the oil palm industry
(Gomez et al., 2004; Carlos and
Ricardo, 2004; Desmier et al.,
2004). Gomez et al. (2004) study
on S. valida (Walker) or known
as oil palm root borer in South
America. It indicated that the pest
can result in permanent yield loss
due to mortality of palms. Other
diseases affecting oil palm in South
America are red ring, pestalotiopsis
leaf blight, sudden wither, charcoal
base rot, wet basal rot and upper
stem rot (Carlos and Ricardo,
2004).

Desmier et al. (2004) recorded
various species of nettle caterpillars
in Indonesia such as Setothosea
asigna, Setora nitens, Darna
(orthocraspeda) trima ajavana,
Darna (ploneta) diducta, Darna
(ploneta) bradleyi and Thosea
vetusta. Setothosea asigna, one of
the main pests in Sumatra can lead
to 65% yield losses in the first year,
25% in the second year and 5% in
the third year. Setora nitens can
lead to defoliation from 60% to
90% and decrease FFB production
for a period of three years.

In North Sumatra, losses due
to Ganoderma were reported to
occur after 12 years of planting and
yield reduction occurred at about
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18 years (Julia and Yonnes, 2004).
Disease incidence in immature
palms at first, second, third and
fourth generation is 0%, 4%, 7%
and 11% respectively. Disease
incidence is defined as a proportion
of affected area from total planted
area. Darmono (2000) estimated
that 1% disease incidence in
Indonesia can lead to an estimated
USD 38 million loss to the country’s
economy. The study also found
that in some areas in Sumatra, the
disease incidence can reach 51%.

In Papua New Guinea, the
incidence rate was about 1%-2%
in the first generation planting
and can increase to 10% in second
generation plantings (Sanderson et
al., 2000). Meanwhile, Srisurang et
al. (2004) conducted an experiment
on BSR in Thailand and found that,
18 out of 2000 palms of 10 years
old were infected. The study also
found that Trang, Surat Thani and
Satun provinces had incidence
rates of 1% to 5%.

Kalidas et al. (2011) had
recorded an incidence attack by
Silvanus sp. on oil palm planted
area in India specifically in Andhra
Pradesh province. Other pest
incidences were also observed in
the plantations in West Godavari,
Krishna and East Godavari in
Andhra Pradesh. The attack is
considered new as the pest is
new to the area. Silvanus sp. feed
on leaf tips of mature oil palm.
Observations were made during
2008 and further observed in 2009
and 2010. In 2010, the pest was
found feeding on young palms of
four to five years old. Although
the loss due to Silvanids on oil
palm had not been quantified in
the study, the researchers felt that
it is essential to keep close watch
on the spread of the pest.

Most studies on annual crops
such as soyabean and barley will
include economic losses but less
information as far as perennial
crops such as oil palm is concerned.
This is probably due to the fact that

losses incurred are not immediate
for perennial crops as compared
to annual crops. Furthermore,
perennial crops stand can remain
intact after pests and diseases
attack and probably can recover
after some treatments.

RESULTS AND DISCUSSION

The study on monitoring the
Ganoderma incidence was carried
out by Dr Idris from MPOB
covering a period from 1986 to
2009. The number of trees affected
by Ganoderma was recorded during
that period. Thus, the data used in
this study (BSR disease in the first
generation of oil palm planting
from first year to 22" years) were
obtained from the Ganoderma and
Disease Research for Oil Palm
(GANODROP) Unit, MPOB. The
descriptions of the study site are
as follow:

Location : Kluang, Johor
Planting : 148 oil palms/ha
density

Soil type : Inland lateritic

(Malacca series)
Area (ha) : 7.3

Year . 1986

planted

Figure 2 indicates the percentage
increase of area infected by
Ganoderma after detection in year
10. The percentage increase was
very minimal (less than 1% from
the total area) during the 10 to 15
years of planting. The growths of
the area affected were increase in
double digit from 16 years. This
indicates that once Ganoderma had
gained growth momentum, the
spread is almost uncontrollable.
The area affected can reach more
than 25% if left unchecked.

FFB yield was observed to
decline beginning the 10 years of
planting (Figure 3). Similar to the
pattern of affected area, the growth
of yield reduction is very minimal
between the 10 years and 15 years
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300 7 of planting. The data obtained
from the study indicate that yield
reduction became more visible
on the 15" year of planting and

Area onwards. The yield reduction was
?;ﬁ;md 0.2% at the 10" year of planting

which increased to 24.1% at the
22 year of planting.
- _ Based on Table 1, for every 1
0 O & B W B AW W % 4 W 8 @ ha, the income losses due to yield
Years of planting reduction were estimated at RM
8 in the 10 years of planting and
increased to RM 2436 in the 22
years of planting. The losses would
be higher if the palms were dead
since no fruits can be harvested.
The calculation for revenue loss

. //__...\ - was based on average FFB price at
2 — the respective year.
i A / \ ESTIMATING CUMMULATIVE

Figure 2. Cumulative percentage area affected by Ganoderma disease for first
generation of oil palm planting. (please quote source)

yield - - - Est FFBMa R
(tha) / P——— INCOME LOSSES DUE TO
: ' Ganoderma IN THE LIFE
: / SPAN OF THE OIL PALM
o / e Based on the data from the sample
1 2 3 4 5 6 7 8 3 101 12131 1516 171 19 20 21 2 plotpalmswere affected once they
Years of planting reached the 10 years of planting.

Figure 3. Comparison of fresh fruit bunches (FFB) yield between estimated and Assuming that the affected palms

obtained on area affected by Ganoderma disease for first generation of oil palm become unproductive during the
planting. affected year, the income loss at

the 10 years of planting or in 1996

Years of Obtained Avg. FFB
planting FFB (t/ha) price (RM/t)
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No. of palms
affected
(cumulative)

Note: *Current value using 10% interest rate.

FFB - fresh fruit bunches.

was RM 60 (Table 2) based on the
average FFB price of RM 223/t
on that year. On the 15 years of
planting, a total of nine palms were
infected and the losses at that year
were RM 209.

At 22 years of planting, a total
of 264 palms were affected and
35.68 t of FFB loss was estimated
with value of about RM 20 026.
The total income loss during the
year the disease was found was
estimated at RM 61 790 for 7.3
ha. If we use future value concept
using 10% interest rate, the losses
of RM 60 which occurred in 1996,
have an accumulated value of RM
250 in 2011. Using that concept,
the actual value that was lost for
the last 12 years was RM 97 988
or RM 13 423/ha.

FORECAST IN 2020 ON
Ganoderma INCIDENCE RATE

The BSR disease incidence rate in
1994 was estimated at 1.51% (or
32 375 ha of affected areas from
2 144 080 ha of total matured
area) as published in the MPOB
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Figure 4. Estimated area affected by Ganoderma by 2020 (ha).

Basal Stem Rot Census 1994-1995
Report. In 2009, the estimated
BSR disease incidence rate was
estimated at 3.71% (or 151 208 ha
of affected areas from 4 705 702 ha
of total matured area). Therefore,
the yearly growth rate of area
affected over the 15-year period
was 10.3% per year. Assuming
that oil palm estates do not apply
treatment and the disease infection
follows the same growth pattern,
it was estimated that the total area
affected by BSR in 2020 would be

around 443 430 ha (65.6 million
of palm trees) (Figure 4).

CONCLUSION

Direct and indirect economic
losses due to pest and disease can
be very severe if no precautionary
programmes such as advisory
services or awareness programe
were properly implemented
to handle the issue. Beside the
authorities such as MPOB or
Agriculture Department, it is a
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responsibility of the planters to
ensure that necessary control
measures treatment is put in
place. Control measures such as
periodically pests’ survey or good
agricultural practices are necessary
not only for individual benefits
but also to others who are affected
either directly or indirectly.
Treatment cost and effectiveness
of the treatment are two main
issues related to pests and
diseases. Prevention programme
is important to ensure re-occurring
rate of the pest and disease attack
is minimal. With consistent
prevention programme, it can also
increase effectiveness of overall
pests and diseases treatment. The
value of losses can be as low as
few hundred to as much as few
thousand ringgit per hectare. The
losses is not affecting the oil palm
sector alone, but also other sectors
along the supply chain. Ultimately,
the spread of the disease can lead
to more losses in export earnings.
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