\ The Planter, Kuala Lumpur, 95 (1124): 863-869 (2019) \\

The Relationship of Ganoderma Infection and
Termite Infestation on Oil Palm in
Organic Soil Planting
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Coptotermes curvignathus is a fiee foraging subterranean termite preferring and selectively infesting
unhealthy palms such as Ganoderma infected palms in the field. This study shows that about 99 per cent of
the 15-year-old termite infested palms were also infected by Ganoderma basal stem rot.
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Coptotermes Wasmann [Blattodea (Isoptera):
Rhinotermitidae] is well-known as the most
economically important subterranean termite
genera (Edwards & Mill, 1986; Su &
Scheffrahn, 1988; Chouvenc et al., 2015). In
Malaysia and Indonesia, Coptotermes
curvignathus Holmgren is the only
subterranean termite species reported
attacking oil palm (Wood, 1968; Sudharto et
al., 1991; Lim & Silek, 2001; Faszly et al.,
2003; Cheng et al.,2008; Cheong et al., 2017).
The termite infestation can reach as high as
8 to 9 per cent in 3-year-old palms causing 2 to
3 per cent of palm death (Lim & Silek, 2001).
It is not known exactly how subterranean
termites locate sources of food, as in most
subterranean termite species, the worker and
soldier castes are blind. Thus, it is generally
thought that the termites forage by digging a
network of tunnels and come in contact with
food sources in the process. The foraging range
ofa single termite colony is difficult to predict
and depends on the size or population of the
colony. The scenario of termite infestation in

oil palm is always interesting. Without any
specific criteria and with free foraging method,
palms next to a termite infested palm should
be the logical target. However, this is not
always true in the field. The authors believe
that C. curvignathus only infest unhealthy and
diseased palms when they come in contact with
palms. To test this hypothesis, an investigation
was carried out to determine whether there is
any relationship between C. curvignathus
infestation and Ganoderma infection in oil
palm.

MATERIALS AND METHODS

A 100 per cent census was carried out in an
area of 90 hectares of oil palm planted in
2003 on organic soil in fields G33
(00°01°12.3”N, 101°59°26.6”E), G35
(00°00°46.5"N, 101°59°24.2”E) and F32
(00°01°17.3”N, 101°58°53.7”E) from April to
August 2018. A total of 159 palms (1.24 per
cent of total palms planted) were detected as
C. curvignathus infested palms. In August and
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September 2018, these palms were felled and
the trunks were cut in cross sections to check
for the presence of Ganoderma infection
symptoms and termites inside the trunks.

A census was conducted to detect the
presence of Ganoderma infection symptom
(GalS) as described by Turner (1981) and
Ariffin et al. (2000). In a cross section of a
Ganoderma affected trunk, the lesions appear
as light-brown areas of rotting tissues, marked
by irregular shaped darker bands with an outer
edge of an irregular yellow zone (Figure 1).
Yellow zones are the unaffected tissue, usually
found between the lesion edges. The darker
bands are believed to be the active zone of the
pathogen. Turner (1981) named the darker
bands as “reaction zones”, the result of the
deposition of gum as defence mechanism of
the palm. The authors’ observation is that the
presence of the fruiting body (basidiomata or

sporophores) on a cross section of a
Ganoderma infected trunk at the darker bands,
confirm that the darker bands indicate the
active zone of the pathogen as illustrated in
Figure 2. In this study, the darker bands are
referred to as GalS.

RESULTS AND DISCUSSION

The census results are tabulated in Table 1. A
total of 159 palms out of 12 764 palms were
infested by termites, and 158 (99.37 per cent)
of the 159 termite infested palms have
Ganoderma infection symptom or GalS
(Figure 3). This clearly shows that there is a
strong relationship between termite infestation
and Ganoderma infection on oil palm planted
on organic soil. It is believed that the termites
are unable to detect the location of the food
source precisely, as the workers are blind and

Figure 1 A cross section of Ganoderma infected trunk, showing the irregular zonation which demarcates
the active infection zone of the pathogen and the reaction of the defence mechanism of the palm
to the infection (blue arrow). Yellow arrow shows the presence of the Ganoderma basidiomata

or sporophores.
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Figure 2 Development of sporophores (vellow arrow) on a cross section of
Ganoderma infected trunk (a) first month, (b) second month and (c)
third month after cutting with a chainsaw. (d) The small, white
buttons of basidiomata or sporophores only emerged from the dark
line, the active infection zone of the pathogen.

TABLE 1
COPTOTERMES CURVIGNATHUSINFESTED PALMS WITH THE PRESENCE OF GANODERMA
INFECTION SYMPTOM
Block Ha SPH Number of termite infested palms with the
presence of Ganoderma infection symptom
Clear sign Without clear sign
G33 33.62 145 24 1
G35 33.19 139 88 0
F34 2323 141 46 0
Total 158 1
Percentage (%) 99.37 0.63

Note: Ha = Hectare; SPH = Stand per hectare

they forage randomly underground. If they find
a potential food source at random, they will
further determine whether it is suitable as their
source of food. Termites might be discriminatory

in the selection of suitable food in nature as
many studies have reported differences in
feeding rates and survival of subterranean
termite workers in multiple-choice tests with
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Figure 3 A Ganoderma infected palm with clear symptom of darker lines with
the presence of C. curvignathus

different species of wood (Smythe & Carter,
1970; Morales-Ramos & Rojas, 2001). Thus,
the authors hypothesise that termite forage
randomly preferring Ganoderma infected or
unhealthy palms as their food source.

Wood residues in organic soil is an inoculum
for Ganoderma disease and also a food source
for termite. For example, during palm felling
prior to replanting in October 2014, a decayed
log, buried under the organic soil, was found
under the root of a 14-year-old palm infested
by termites. The decayed log has yet to
decompose completely after at least 14 years
(Figure 4). The cross section of the log
showed that about 60-70 per cent of the timber
material has been turned into organic soil
material (Figures 5 & 6), indicating that a large
sized wood material will take a long time to
decompose and could become the nest of
subterranean termites and as an inoculum
source of Ganoderma. Khairuddin (1990)
demonstrated that Ganoderma colonised
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rubberwood blocks measuring 432 cm? (6 cm
x 6 cm x12 cm) were able to cause 100 per
cent infection on oil palm seedlings within 11
months. His findings indicate that wood
residues with suitable volume could become
the source of Ganoderma inoculum in the field.

CONCLUSION

This study shows that there is a strong
correlation between C. curvignathus infestation
and Ganoderma infection in oil palm. The
hypothesis is that the termites forage randomly
and found the unhealthy palm (e.g. Ganoderma
infected palm) as their suitable food source by
chance in the field, in this case, 15-year-old
plantings.
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Figure 4  Examining and collecting termite specimens from a decayed log
buried under the organic soil for at least 14 years. The log was
found under a termite infested palm when the palm was felled for
replanting

Figure 5 Cross sections of the decayed log buried underground
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Figure 6 Cross section of a decayed log with two
zones: (a) The nest of subterranean
termite, C. curvignathus with organic
soil and few termites moving around
(vellow circles); (b) Solid wood
material, yet to decompose
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