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Abstract. Haneda NF, Retmadhona 1Y, Nandika D, Arinana. 2017. Biodiversity of subterranean termites on the Acacia crassicarpa
plantation. Biodiversitas 18: 1657-1662. The development of industrial plantation forests is one of the efforts to meet the needs of raw
material of processing industry of timber forest products. In the last 15 years, the development of industrial plantation forest has grown
rapidly. Plant species widely developed is fast-growing plants (fast growing trees) such as Acacia crassicarpa Cunn ex Benth. However,
A. crassicarpa has a low resistance against pests, evidenced by the presence of subterranean termites attack occurred in the industrial
plantation forest of A. crassicarpa. This aim of the study is to determine the diversity of subterranean termites in plantation forest of A.
crassicarpa. Two methods used for data collection: baiting system and survey. Five species of subterranean termites found on sample
paths were Coptotermes curvignathus Holmgren, C. gestroi Wasmann, Schedorhinotermes javanicus Kemner, Longipeditermes longipes
Haviland, and Pericapritermes mohri Kemner. These species can be distinguished from the morphology of the mandible. Coptotermes is

most commonly found Genus in study plots.
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INTRODUCTION

The development of industrial plantation forests is one
of the efforts to meet the raw material needs of processing
industry of timber forest products. In the last 15 years,
industrial plantation forest has grown rapidly. The
plantation area increased from 1.13 million ha in 1995 to
9.97 million ha in 2009 (Sumargo et al. 2011). Plant
species widely developed is the fast-growing plants (fast
growing species) because they have a relatively short
harvest period. Acacia crassicarpa is one of the plants that
has many advantages. Thus they are widely used in pulp
and paper industries. A. crassicarpa is one of the major
tropical Australian and South-East Asia, especially in
Indonesia and Vietnam (Lam et al. 2014). The fiber of the
plant is in the category of medium to high and the yield is
quite higher compared to Acacia mangium (Sugesty et al.
2015). In addition, highly adaptive to the extreme
environment, makes it very easy to plant in peat. According
to Suhartati et al. (2014) this species is able to grow well in
the marginal land condition (in swamps, or in an area
flooded periodically) with high organic matter content and
low pH. The plant began to be developed and grown on a
large scale in various areas of industrial plantation forest.
However, Acacia is included in the category of low
durability wood, which makes it very vulnerable to pest
attacks. As reported by Hutabarat et al. (2015), some trees
are potentially attacked by pests, especially termites such
as rubber, pine, eucalyptus, acacia, and palm oil.

It is also recently reported that A. crassicarpa
plantations in Riau has been attacked by termites (Tjahjono

2016 (personal communication)). Termites attack has
caused death on some stands, which should be a particular
concern in the future. Termites are known as pests that
attack the building and construction, but in some cases,
subterranean termites also potentially become a pest in
plantations, agriculture, and industrial plantation forests.
One example of the plantations potentially attacked by
subterranean termites is palm oil. Arinana et al. (2012)
identified three species of termites attacking the palm oil
plantation in Bogor, namely: Macrotermes gilvus,
Coptotermes curvignathus, and Nasutitermes javanicus.
Another subterranean termites attacks on plantation forests
have been reported by Ngatiman (2014) and Herlinda et al.
(2010). Subterranean termites have invaded meranti
plantation forest in East Kalimantan and community-owned
rubber plantations in West Sumatra.

One of the termites species that should be taken into
account is Coptotermes species. The termites have a very
large population and wide range of habitat. Coptotermes is
also known to be very greedy and harmful (Nandika 2015).
Moreover, not all species of subterranean termites are
harmful, some species of subterranean termites are needed
in nature as decomposers. Therefore, proper identification
is needed for effective control. The necessity to conduct a
study of the diversity of subterranean termites, especially in
plantations A. crassicarpa gives an important information
in designing the pest control of subterranean termites. The
purpose of this study is to determine the diversity of
subterranean termites in the industrial plantation forest of
A. crassicarpa.
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MATERIALS AND METHODS

Study area

Specimen collection of subterranean termite was
conducted for 5 months from May to September 2016 in
Bukit Batu Subdistrict, Bengkalis District, Riau Province,
Indonesia. The specimen was identified in Forest
Entomology Laboratory, Department of Silviculture,
Faculty of Forestry, Institut Pertanian Bogor, Indonesia.
The study site is presented in Figure 1. There were nine
sample plots used in this study and they were classified by
the age of A. crassicarpa stands (1, 2, and 3 years old).

Equipments and materials

The equipments used in the study were tape measure,
digital camera, bottle for termites collection, a binocular
microscope with lens of 0.67 to 4.5 x magnification. The
main materials used were pine wood cut according to the
standard of ASTM-D-1758-96-2008 (ASTM 2008) as
stakes in baiting method, and 70% alcohol.

Procedures
Sample plots. The plots were set using stratified
random sampling methods with intensity sampling of 0.6%
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of overall plots (1,500 plots). There were nine sample plots
used as study site. One plot has more or less 25 ha of
width, thus to shorten the scope of research, two sample
paths were made in the sample plot. The sample paths of
250 m x 25 m were made in transect across contour.
Collection of subterranean termite specimens in sample
paths was carried out by survey and baiting system.

Baiting system. The baiting system was conducted
using pine wood as stakes in accordance with ASTM-D-
1758-96-2008 (ASTM 2008), which referred to the study
by Arinana et al. (2014). A total of 60 wooden stakes were
installed in sample paths or 120 wooden stakes in one
sample plot. The wooden stake was installed with the
distance of 8 m x 6 m (four trees from the edge of the canal
and two trees between wooden stakes in one lane) (Figure
2). Monitoring was done after one month of installation of
wooden stakes, then termites attacking the stakes were
collected and put into a collecting bottle containing 70%
alcohol.

The stakes were planted vertically into the ground. Half
of the stakes was below the soil surface, and the other half
was above the ground (Figure 3) to facilitate the
monitoring. The upper stakes were coded using light-
colored to facilitate the monitoring activities.
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Figure 1. Study site of A. crassicarpa industrial plantation forest, Bukit Batu Subdistrict, Bengkalis District, Riau Province, Indonesia
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Sample path

Figure 2. lllustration of bait stake placement in sample paths

Soil surface

Figure 3. Installation of the stakes

Survey. Survey was conducted by directly observing
the physical condition of the tree. The attacked trees were
indicated by the presence of tunnel of termites’ path on a
tree. In addition to the tree condition, the observations were
done around the sites such as: logged over stumps and
litter. The termites which were from the soldier caste were
then collected and put into a collecting bottle. The number
of affected trees was recorded. .

Identification. The specimens were identified using a
binocular microscope with lens of 0.67 to 45
magnification. The termites species determination was
performed using the determination key of termites by Tho
(1992) and Ahmad (1958). The observation of termites
included the entire body, especially on the head (mandible).

* = A. crassicarpa stand; * = wooden stake

RESULTS AND DISCUSSION

The results of the survey show five species of
subterranean termites found in the sample paths namely
Coptotermes curvignathus, C. gestroi, Schedorhinotermes
javanicus (Family: Rhinotermitidae), Longipeditermes
longipes, and Pericapritermes mohri (Family: Termitidae).
These five types of subterranean termites can be identified
by the shape of the mandible and physical size. In nine
sample plots, genus of Coptotermes was found in all
sample plots. Compared to other species, Coptotermes have
the most extensive attack, i.e. of 17,280 observed trees, 560
A. crassicarpa stands were attacked by Coptotermes. It
showed that all the trees were attacked by Coptotermes
termites. The distinctive feature of this genus is that when
the soldier caste of the colonies is disturbed, their heads
will secrete a white liquid. It is a Coptotermes’ defense
from predators or enemies. Pericapritermes was the fewest
termites found in the sample paths. This termite was only
found on sample paths with 3 years old of A. crassicarpa
stands.

In the bait method, three species termites of family
Rhinotermitidae were found namely C. curvignathus, C.
gestroi, and Schedorhinotermes javanicus. A total of 1,080
wooden stakes were installed in nine sample plots, but only
105 wooden stakes were identified to be infested by
termites (9.7%), of which 91 (8.4%) wooden stakes were
attacked by Coptotermes and 14 (1.3%) by
Schedorhinotermes.
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Figure 3. Species of subterranean termites: A. C. curvignathus (Holmgren); B. C. gestroi (Wasmann); C. Schedorhinotermes javanicus
(Kemner); D. Longipeditermes longipes (Haviland); E. Pericapritermes mohri (Kemner)

Table 1. Species of subterranean termites in Acacia crassicarpa

Age of stand  Species of termite Family Location
(years)

1 Coptotermes curvignathus Rhinotermitidae Stand, stump, litter
C. gestroi Rhinotermitidae Stand, stump, litter

2 C. curvignathus Rhinotermitidae Stand, stump, litter
C. gestroi Rhinotermitidae Stand, stump, litter
Schedorhinotermes javanicus Rhinotermitidae Stand, stump, litter
Longipeditermes longipes Termitidae Dead tree, stump, litter

3 C. curvignathus Rhinotermitidae Stand, stump, litter
C. gestroi Rhinotermitidae Stand, stump, litter
S. javanicus Rhinotermitidae Stand, stump, litter
L. longipes Termitidae Dead tree, stump, litter
Pericapritermes mohri Termitidae Stump

Coptotermes was commonly found in A. crassicarpa
stands, but Longipeditermes and Pericapritermes were not
found in these stands. Sample plot with 3 years old of A.
crassicarpa stands has the largest number of species when
compared to sample plots with other standing age. There
were five species termites found in sample plots with 3
years old of A. crassicarpa stand. While sample plot with
1-year-old stands have the lowest number of species in
which only two species were found. The total number of
each termite species were presented in Table 2. Specimens
of termites were collected at some points especially on A.
crassicarpa stands and around the study site. Coptotermes,
especially C. curvignathus, have the longest body size
compared to other types. The next species with long body
is S. javanicus. This termite has two types of soldier caste:
mayor and minor. The morphology of these two soldier
types of S. javanicus can be differentiated from the size and
color of the body.

Table 2. Number of subterranean termites in A. crassicarpa
plantation

Family Species Number of
termites
Rhinotermitidae  Coptotermes curvignathus 198
C. gestroi 130
Schedorhinotermes javanicus 128
Termitidae Longipeditermes longipes 78
Pericapritermes mohri 33
Discussion
Differences in the number of subterranean termite

species can be caused by several things, such as differences
in soil type and inundation of land conditions (Cheng et al.
2008, Kon et al. 2012). According to Cheng et al. (2008),
the land with mineral soil type will be dominated by
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members of Termitidae, but the number of its members will
be decreased on peatland. In contrast, members of the
Rhinotermitidae will dominate on peatlands but their
species richness decrease in mineral soil type. However,
the history of land use can also affect species richness in an
area. Haneda and Firmansyah (2012) also found that the
highest diversity occurred in the Termitidae family in the
forest area with mineral soil type. In primary forests, the
diversity of termites is very high, but decreases in the
monoculture forest (Handru et al. 2012). Some studies also
show the same phenomenon that the richness of termite
species in relatively undisturbed areas is higher than in
other areas.

Termites are a very important group of insects in the
humid tropics. This colonizing insect has high species
diversity and populations. Some species can potentially
become pests as they eat the cellulose material. This insect
is also known as the destroyer of buildings and
constructions made of wood, but in the last century,
termites superbly become pests in agriculture, plantation,
and forestry. Termites are insect species in the order
Isoptera in which about 200 species and 179 species have
been identified in Indonesia. Termites are polymorphic
which live in a caste system of colonies: breeders, workers,
and soldiers. Each caste have the distinctive body with their
respective duties in the colony. According to Nandika et al.
(2015), this insect can be identified by observing the size of
the head and mandible of the soldier caste.

In nature, termites have a very important role as soil
macrofauna to make the tunnels on the ground, which
makes the soil to have a good porosity for plant growth.
Some particular species of termites are able to accelerate
the nutrients cycling to improve soil fertility. Termites are
one of the critical decomposing organisms for
decomposition process in the tropical forests. However,
termites also often destroy the wood or attacking trees and
crops which affect a big economic loss. Termites are
recently problem which is not easy to overcome and have
become a big problem due to their increasing attacks
intensity. The attacks have a close relationship with the
high population number, wide range of habitat and high
adaptability to the unfavorable environment.

Coptotermes is a group of subterranean termites nesting
below the ground. But unlike other subterranean termites,
the group is able to build temporary nests (secondary nest)
away from the ground. Therefore, the attack can reach
higher parts. Coptotermes is potential termites as a
destructive pest of A. crassicarpa stands. The termites’
existence should be wary. Some cases have been reported
by Ngatiman (2014) and Herlinda et al. (2010) that termites
do not only damage the wood but also living trees. The
attack occurs on the stand causing an injury to death. The
diversity of Coptotermes in Indonesia is higher than in
other countries. Favorable habitat in tropic is certainly very
pleasant habitat for termites. According to Savitri et al.
(2016), species that have long been known as wood and
building destroyers in Indonesia are C. curvignathus. This
insect is able to adapt to various environmental conditions,
in addition, it has a large enough population. C. gestroi is
endemic termites of South East Asia. The soldier caste has
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similarities with C. formosanus, in which the fontanelle is
equal between both mandibles. The difference is in the
number of hair on the fontanelle, in which C. formosanus
has a lot of hair while C. gestroi has only one hair. In
addition, the morphological shape of fontanelle of C.
gestroi is more prominent than C. formosanus (Subekti
2010). Other biological characteristics of C. formosanus
and C. gestroi has also been described by Su et al. (2017).

Schedorhinotermes is a member of Rhinotermitidae
family and Rhinotermitinae subfamily. Soldier caste of
Schedorhinotermes has two types, i.e. the large soldier
(major) and small soldier (minor). S. javanicus is easy to
find in the entire java island, up to an altitude of 1000
meters above sea level. This is consistent with the study
conducted by Haneda and Firmansyah (2012). They
reported that S. javanicus has been found in Gunung Walat
University Forest at 460-715 meters above sea level. In
addition, Schedorhinotermes has a wide range of habitat.
Rismayadi (1999) reported that the home range of the
termite colony around Institut Pertanian Bogor (IPB)
rectorate building reaches 295 m. The termites are
commonly found in tree trunks, logged or stumped of wood
in the forest. The species can also be found on the islands
of Borneo and Sumatra (Gathome-Hardy et al. 2002). In
the sample paths, S. javanicus is found in litter and stumps
but it is very rarely found to attack A. crassicarpa stands.

The existence of Rhinotermitidae, especially
Coptotermes spp. and Schedorhinotermes spp., which
belongs to the termites group of wood and litter eater and is
a potential pest on A. crassicarpa stands. According to
Hanis et al. (2014) groups of wood-eating termites are
potential to be pest. Coptotermes and Schedorhinotermes
are the most common termites found in the sample paths.
However, genus of Schedorhinotermes is not found in A.
crassicarpa stands, but it is found only in litter and tree
stumps.

Longipeditermes is one of the termites from subfamily
Nasutitermitinae which is often found on the floor of
tropical forests (Syaukani 2013). Their activities outside
the colony are often done in the morning and evening to
reduce the predation risk by predators. The dark-colored
body and active movement among litter make the
individual of termites is not easy to find and collect. The
soldier caste of this genus consists of two groups, the large
soldiers (major) and small soldiers (minor). Worker caste is
composed of three groups (trimorphic), namely: the major,
medium, and minor workers (Syaukani 2013). Recently,
three species of termites from the genus is found spreading
in the Indo-Malayan subregion, L. longipes (Haviland), L.
kistneri (Ahmad and Akhtar), and L. mandibulatus (Thapa)
(Miura and Matsumoto, 1998 ). The termites are distributed
in Sumatra, Peninsular Malaysia, Java, and Borneo.

The diversity of subfamily Termitinae is distinguished
by the food and morphology. Based on the food source, it
can be divided into two groups: wood-eating termites and
humus-eating termites. Pericapritermes itself is included in
the group of termites eating humus, the rest of weathered
wood, and clay (Pribadi 2015). On the humus-eating
termites, the soldier caste is divided into two groups based
on mandible morphology: bilaterally symmetrical
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biting/slashing group and snapping group known as
Capritermes group. P. mohri was found near logged tree
stump and the nest was found below ground. The nest of
the termites was charcoal-like (black) and very hard.
According to Faszly et al. (2005), genus Pericapritermes is
included in category Il i.e. termites which consume humus
and high organic material. The species requires a very
specific habitat, so they are very difficult to find. As
Haneda and Firmansyah (2012) have observed in Gunung
Walat Educational Forest, Sukabumi that the genus was
found only at one point. The finding is in line with the
recent study.
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