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Abstract

The degradation of tropical rain forest might exert impacts on biodiversity loss and affect the
function and stability of the ecosystems. The objective of this study was to clarify the impacts of
tropical rain forests conversion into other land-uses on the diversity and abundance of termites in
Jambi, Sumatera. Six land use types used in this study were primary forest, secondary forest, rubber
plantation, oil-palm plantation, cassava cultivation and /mperata grassland. The result showed that
a total of 30 termite species were found in the six land use types, with highest species richness and
abundance in the forests. The species richness and the relative abundance of termites decreased
significantly when the tropical rain forests were converted to rubber plantation and oil-palm plantation.
The loss of species richness was much greater when the forests were changed to cassava cultivation
and Imperata grassland, while their abundance greatly decreased when the forests were degraded to
Imperata grassland. Termite species which had high relative abundances in primary and secondary
forests were Dicuspiditermes nemorosus, Schedorhinotermes medioobscurus, Nasutitermes longinasus
and Procapritermes setiger.
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Abstrak

Kerusakan hutan tropika basah dapat menimbulkan dampak lingkungan berupa penurunan
keanckaragaman hayati serta terganggunya fungsi dan stabilitas ekosistem. Tujuan dari penelitian ini
adalah untuk mengetahui dampak konversi hutan tropika basah menjadi bentuk penggunaan lahan
lain di Jambi Sumatra terhadap keragaman jenis dan kelimpahan ravap. Enam tipe penggunaan
lahan yang digunakan dalam penelitian ini adalah hutan primer. hutan sekunder, tanaman karet,
tanaman kelapa sawit. kebun ketela pohon dan padang alang-alang. Hasil penelitian menunjukkan
bahwa ditemukan 30 jenis rayap pada 6 tipe penggunaan lahan tersebut, dengan keragaman jenis
dan kelimpahan individu rayap tertinggi pada lahan hutan. Kekavaan jenis dan kelimpahan relatif
ravap menurun secara nyata apabila ekosistem hutan dikonversi menjadi tanaman karet dan kelapa
sawit. Penurunan kekayaan jenis menjadi jauh lebih besar ketika hutan dikonversi menjadi kebun
ketela pohon dan padang alang-alang. Kelimpahan individu rayap akan sangat menurun apabila
terjadi peruhahan ekosistem hutan menjadi padang alang-alang. Jenis-jenis ravap yang mempunyai
kelimpahan tinggi pada ekosistem hutan adalah Dicuspiditermes nemorosus, Schedorhinotermes
medioobscurus, Nasutitermes longinasus dan Procapritermes setiger.

Kata kunci: hutan tropika basah, konversi lahan, rayap, keragaman jenis, kelimpahan
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INTRODUCTION

The nature is comprised of the biological
diversity; although not apparent to the naked
cye, the soil is one of the most diverse
habitats on carth and contains one of the
most diverse living organisms (Giller et al.,
1997). Activity of soil fauna may contribute
to soil profilc differentiation by modifying
the physico-chemical soil properties (turn-
over and displacement of soil, acration, porosity,
drainage ctc.). According to Luxton (1982),
~the soil fauna function by fragmenting
organic matter and increasing the surface
area available for microorganisms. The soil
fauna activities can disseminate spores,
mycelia of fungi and bacteria partaking in
the decomposition process of the litter. Soil
fauna convert litter into smaller fragments
and feccs, increasing the surface area and
modifying the substrate for further microbial
colonization and use. The soil fauna takes
important roles in the soil ecosystem in
decomposition process, carbon cycling, nutrient
cycling, and sotl aggregation.

Termites arc major decomposers in
tropical regions and play important role in
soil processes (Jones ef al., 2003). They are
major dominant macro-arthropod detritivores
in many tropical soils, and are particularly
diverse and abundant in lowland equatonial
forests (Wood and Sands 1978; Collins 1983;
Eggleton et al. 1999; Egglcton 2000; Jones
et al., 2003). Tecrmite and earthworm have
been shown to affect the physical structure
of the soil and influence nutrient dynamics
through their cffect on immobilization and
humification (Lavelle ef al., 1993). Termites
are major agents of decomposition, and play
an important part in nutricnt and carbon
fluxes (Bignell er al., 1997; Jones et al.,
2003). Termite activitics such as soil feeding,
subterrancan tunncling, mound building,
maintains macro-pore structure, redistributes
organic matter and improves soil stability
and quality (Holt and Lepage 2000; Donovan
et al., 2001; Jones ef al., 2003).
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Lowland tropical forests are the species-
rich terrestrial habitats and have a high
diversity of soil organisms. Over rccent
decades natural tropical forest has been
converted to agricultural and silvicultural
systems (Noble and Dirzo 1997; Tilman ef
al., 2001). Soil faunal communities show a
variety of reactions to changes induced by
land management. Their abundance and
diversity are indicators of the quality of soils
and influence soil organic matter dynamics,
nutrient contents and physical paramcters
such as bulk density, porosity and water
availability (Lavelle ef al., 1994). Soil fauna
and soil organism can be used as a bio indi-
cator on the effect of environmental changes
(Paoletti ef al., 1992). Most of Jambi Province
in the central part of Sumatera, in 1932 was
covered by natural rain forest vegetation, but
since 1994 the natural forest has been changed
and converted into other land-uses (Van
Nordwijk et al., 1995).

Conversion of tropical rain forest to
other land-uses might exert impacts on forest
fragmentation and degradation, cause loss of
diversity and affect the function and stability
of the ecosystems. Slash and burn agriculture
system and timber exploitation have changed
the natural tropical rain forest. It was reported
by Susilo and Aini (2005) that the termite
diversity and density decreases along in-
creasing gradient of land-use intensification
in the Rigis Hill Area-Sumberjaya, Lampung.
In recent decades most of tropical rain forest
in Jambi Province, Sumatera have been
converted to other land-use systems i.¢.:
secondary logged over forest, industrial
timber plantation, rubber plantation, Imperata
grassland and other agricultural system
especially for oil palm plantation. It is important
to understand that the conversion of natural
tropical rain forest may affect termites which
arc important in tropical soil ecosystem. The
objective of this study was to clarify the impacts
of tropical rain forests conversion into other
land-uses over the diversity and abundance of
termites in Jambi Province.
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STUDY SITES AND METHODS

Study sites

The research was done in Sub-Districts of
Kuamang Kuning and Rantau Pandan, Bungo
and Tebo Districts, Jambi Province. Kuamang
Kuning was located at coordinat of 1°30°0”
- 1°37°337 LS and 102°15°49"- 102°17°42,3"
BT with an elevation of less than 100 m a.s.L;
while Rantau Pandan was located at coordinat
of 1°39°3” - 1°40’8” LS and 101°53714" -
101°56°7" BT, with a range elevation on 100-
500 m a.s.l. In general, the area has annual
rainfall about 3,000 mm, with a wetter season
of about 6 months and a drier season of about
6 months. Six land-use types namely primary
forest, secondary logged over forest, rubber
plantation, oil palm plantation, cassava cultiva-
tion and /mperata grassland were used in this
study. Brief condition of the six sites can be
illustrated as follows:

Site 1. Primary Forest was a mixed of
dipterocarp forest with dense canopy and closed
canopy. The forest consisted of the trees of 20-
40 m height.

Site 2. Secondary Forest was second
rotation of logged over area. The canopy is
less dense than primary forest due to logging
activities by using Indonesian Selective Cutting
System

Site 3. Rubber plantation (Tree based
rubber intensive /TBRI). This plantation
consisted of a high density of mature rubber
trees growing among regenerating forest. The
trees were estimated to be 25-30 years old.

Sitc 4. O1l palm plantation (Tree Based
Oil Palm Intensive/TBOPI). Tt consisted of
young trees and old trees of oil palm which is
still productive.

‘Site 5. Cassava (Crop less intensive). The
arca was closc to imperata grassland, and it
was compriscd a line cassava plantation (CP)

Site 6. Imperata grassland (1G) consisted
of a densc and uniform of Imperata cvlindrica
with about 1 m in height.

The overall six sites were further classified
into 3 land use types, i.e.: 1) primary forest
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and secondary forest are referred as forested
areas because the areas are dominated by trecs
naturally, 2) rubber and oil palm plantation
are still dominated by trees but the areas have
been intensively managed by people; and 3)
cassava and grassland types are supposed to
be representative sites which were intensively
managed, dominated by small vegetation and
grass, and the absence of trees.

Method

Five rectangular transects with size of 20m
x 2 m was set up in each study site, following
the sampling protocol formerly described by
Jones et al. (2003) then modified by Susilo
and Aini (2005). The transect of 20m x 2m
was divided into 4 contagious sections of
5m x 2 m, and each section was divided into
two subsections of 5m x Im. Termites were
collected inside the transect during 1.5 person-
hour per section. In each subsection, termites
were sampled by an experienced collector for
30 minutes (one person-hour per section). Six
soil samples (small monolith with size of 12 cm
x 12 cm x 10 cm) of soil surface in each sub-
section were taken using a small shovel. Inside
the transects the collector searched for termites
in the soil, litter and humus at the base of
trees, subterranean nests, and mounds. An
additional half-person hour (2 persons both
in 15 minutes per section) was spent by the
collector to search for termites from some
macro niches such as stumps, dead wood,
buttresses; mounds and arboreal nest up to a
height of 2 m above ground level surrounding
the transect until radius of 200 m. Macro
niche collection surrounding the transects were
conducted as soon as the micro niche collection
has been finished.

The soil sample was placed into plastic
tray and sorted for termite in situ using sharp
pointed forceps. Termite specimens (soldicr caste
as priority and some worker caste) were collected
into glass vials containing 70% alcohol solution
for preservation and identification. Specimens
encountered in the same samples were placed
in the same_vial. A pencil-written paper was
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used for label and placed inside the vial. The
information in the label included date, transect
section, origin of specimen, name of sample
point and land use, and name of the collector.
The allocated 1.5 person-hour time was used
for the whole process, i.e. taking soil samples,
putting taken samples into the tray, sorting,
putting the termites into vial, and labeling. The
termite pecimens were stored in the form of wet
collection (in 70 % alcohol) in the laboratory,
and they were cleaned (from dirt) and relabeled
prior to storage and identification. Termite
identification up to the species level was done
under a dissccting microscope using several
references (Thapa, 1981; Tho, 1992; Rahman,
2003) at the Laboratory of Animal Taxonomy
Faculty of Biology and Laboratory of Forest
Protection, Faculty of Forestry Gadjah Mada
University and Laboratory of Arthropod Pests
Faculty of Agriculture, Lampung University.
The collected data were analyzed to
compare the species diversity and abundance
of termites across the six land-use systems.
The diversity was the total number of species
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found in the transects of each land-use system;
and it was analyzed using the diversity index
(a sample point). The abundance of termite-
in each land-use type was analyzed using
Relative Density and Relative Dominance
measures while the diversity was expressed as
the Shannon — Wienner diversity index ( H ),
as follow (Ludwig and Reynolds, 1988).

RESULTS AND DISCUSSION

Species diversity

Species number and diversity index of
termites in each land-use type is shown in Table
1. Atotal of 30 termite species were found in the
six land use types. Highest diversity of termites
was found in forested areas, i.e. 19 species in
secondary logged over forest and 15 species in
primary forest, with diversity index 0f 2.94 and
2.71, respectively. Lower species numbers were
found in rubber plantation (12 species) and
oil-palm plantation (9 species), with diversity
index of 2.48 in rubber plantation and 2.20 in
oil-palm plantation.

H'=i(p,-h p.)

where S

= species number and p, = proportion of the 1" spesies (relative abundance)

Z density of a species

Relative Density =

x 100%

2 density of all species

where the density of a species was number individual per sample point (transect) of a land-use

type.

2 biomass of a species

Relative Dominance =

x 100%

% biomass of all species

where the dominance of a specics was biomass of the species per sample point (transect) of a land

usc type.
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Table 1. Species and diversity index of termites in each land-use type
. Land-use Type

No Species PF SF RP oP cc G

1 Bulhitermes constrictus N

2 Bulhitermes sp A V

3 Bulbitermes sp C v

4 Coptotermes curvignathus Y

5 Copiotermes havilandi v V N

6 Coplotermes sepangensis v v V

7 Dicuspiditermes nemorosus vV v v v
R Heterotermes tenuior v v v
9 Hypotermes xenotermis N

10 Longipeditermes longipes V

11 Nasutitermes havilandi v V v N
12 Nasutitermes longinasus v V v V

13 Nasutitermes sp B v

14 Parrhinotermes equalis N

15 Pericapritermes buitenzorgi Y

16 Pericapritermes dolichepalus N N

17 Pericapritermes smarangi v

18 Pericapritermes sp A V

19 Pericapritermes sp C V v v

20 Pericapritermes sp D V J V vV V
21 Procapritermes setiger ) V v

22 Procapritermes sp C \f

23 Procapritermes sp E v

24 Procapritermes sp G v

25 Prorhinotermes flavus v

26 Schedorhinotermes javanicus v v v
27 Schedorhinotermes malacanensis v V

28  Schedorhinotermes medioobscurus N y v J N V
29 Termes comis V v J V

30  Termes rostratus v v N N N

Number of Species 15 19 12 9 7 7
Shannon-Wiener Diversity Index 2.71 2.94 2.48 2.20 1.95 1.95

Note: PF = Primary Forest, SP = Secondary Forest, RP = Rubber Plantation, OP = Oilpalm Plantation,

CC = Cassava Cultivation, 1G = Imperata Grassland

Lowest number of termite species was
found in cassava cultivation and /mperata
grassland, cach 7 species and diversity index
of 1.95.

The spccics found in the study sites
belonged to six sub families of termites are as
follows:

1. Sub family Coptotermitinae consisted
of three specics, i.c. Coptotermes curvig-
nathus. Coptotermes havilandi and Cop-
totermes sepangensis. 2. Sub family
Heterotermitinac was only one species:

Heterotermes sp., 3. Sub family Rhinoter-
mitinae consisted of three species, i.c.
Parrrhinotermes sp., Prorhinotermes sp.
and Schedorhinotermes sp., 4. Sub family
Macroterminae consisted of one specics:
Hypotermes sp. , 5. Sub family Nasutiter-
mitinae consisted of three species, i.e.
Nasutitermes sp, Bulbitermes sp. dan
Longipeditermes sp., 6. Sub family Termitinac
consisted of four species, i.e. Dicuspiditermes
sp.. Pericapritermes sp., Procapritermes sp.
and Termes sp.
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Table 2. Relative Density (%) of each termite species in each land-use type

No Species Land-use Type (LuT) Total
PF SF RP opP CcC IG

| Bulhitermes constrictus - 0.60 - - - - 0.10
2 Bulbitermes sp A 1.49 - - - - - 0.25
3 Bulhitermes sp C - 0.63 - - - - 0.11
4 Coptotermes curvignathus - 7.90 - - - - 1.32
5 Coptotermes havilandi 1.21 2.82 - 1.76 - - 0.97
6 Coprotermes sepangensis - 2.46 0.08 223 - - 0.79
7 Dicuspiditermes nemorosus 33.98 33.57 23.38 - - 2.91 15.64
&  Heterotermes tenuior 4.25 7.46 - - - 4.66 2.73
9 IHypotermes xenolermis - 1.67 - - - - 2.28
10 Longipeditermes longipes - 111 - - - - 0.19
Y Nasutitermes havilandi - 9.05 - 4.46 1.54 37.28 872
12 Nasutitermes longinasus 2.81 11.47 6.10 - 1.83 - 3.70
13 Nasutitermes sp B - 0.60 - - - - 0.10
14 Parrhinotermes equalis - - 1.47 - - - 0.24
15 Pericapritermes buitenzorgi 3.59 - - - - - 0.60
16 Pericapritermes dolichepalus 8.16 - 2.16 - - - 1.72
17 Pericapritermes smarangi - - - 51.12 - - 8.52
18  Pericapritermes sp A 0.39 - - - - - 0.06
19 Pericapritermes sp C 1.21 0.52 - 5.47 - - 1.20
20 Pericapritermes sp D - 0.40 14.04 8.26 0.19 16.12 6.50
21 Procapritermes setiger 13.73 3.57 2.39 - - - 3.28
22 Procapritermes sp C - 1.55 - - - - 0.26
23 Procapritermes sp E 5.79 - - - - 0.97
24 Procapritermes sp G - 0.08 - - - 0.01
25 Prorhinotermes flavus 0.88 - - - - 0.15
26 Schedorhinotermes javanicus - - 1.62 313 - 0.97 0.95
27 S malacanensis - 0.32 - - 1.06 - 0.23
28 S medioobscurus 11.69 0.91 27.24 2042 7.31 11.07 13.11
29 Termes comis 9.87 13.41 12.89 - 64.58 - 16.79
30 Termes rostratus 0.94 8.56 3.13 23.48 26.99 10.52
Total R.Den in each LuT 100 100 100 100 100 100
% R.Den in each LuT 22.44 3119 16.04 11.09 12.86 6.37 100

Note: PF = Primary Forest, SP = Secondary Forest, RP = Rubber Plantation, OP = Qilpalm Plantation,

CC= Cassava Cultivation, 1G = Imperata Grassland

Abundance of Termites

The termites abundance was measured
using the paramecters of Relative Density and
Relative Dominance, and the average of the
two paramecters was taken as the Relative
Abundancc. Relative Density of each termite
specics in cach land-use type is shown in
Table 2. The table showed that high Relative
Densitics of termites were found in the land-
usc types of forest, i.e.: 31.19 % in secondary
forest and 22.44 % in primary forest. The
Relative Density became significantly lower
when the forests were converted into rubber
plantation and oil-palm plantation with Relative
Density 16.04 % and 11.09 %, respectively.
In comparison with forest land-use types,
the densitics of termites were much lower in
cassava cultivation (12.86 %) and the lowest

Relative Density occurred when the forested
areas were changed into the Imperata grassland
with the density only 6.37%.

Termites species which had high relative
densities in the forests were Dicuspiditermes
nemorosus (33.98 %), Procapritermes setiger
(13.73 %), Schedorhinotermes medioobscurus
(11.69 %), Termes comis (9.87 %) in Primary
Forest; and Dicuspiditermes nemorosus (33.57
%), Termes comis (13.41 %) and Nasutitermes
longinasus (11.41 %). High Relative Densities
of termite species in rubber plantation were
Schedorhinotermes medioohscurus (27.24
%), Dicuspiditermes nemorosus (23.38 %),
Pericapritermes sp D (14.04 %), Termes
comis (12.89 %). Highest Relative Density
of termite species in oil-palm plantation was
Pericapritermes smarangi (51.12 %), followed
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Table 2. Relative Density (%) of each termite species in each land-use type

No Species Land-use Type (LuT) Total
PF SF RP orp CC IG

| Bulhitermes constrictus - 0.60 - - - - 0.10
2 Bulhitermes sp A 1.49 - - - - - 0.25
3 Bulbitermes sp C - 0.63 - - - - 0.11
4 Coptotermes curvignathus - 7.90 - - - - 1.32
5  Coptotermes havilandi 1.21 2.82 - 1.76 - - 0.97
6 Coptotermes sepangensis - 246 0.08 223 - - 0.79
7 Dicuspiditermes nemorosus 33.98 33.57 23.38 - - 291 15.64
8 Heterotermes tenuior 4.25 7.46 - - - 4.66 2.73
9 Hypotermes xenolermis - 1.67 - - - - 228
10 Longipeditermes longipes - 1.1 - - - - 0.19
11 Nasutitermes havilandi - 9.05 - 4.46 1.54 37.28 8.72
12 Nasutitermes longinasus 2.81 11.47 6.10 - 1.83 - 3.70
13 Nasutitermes sp B - 0.60 - - - - 0.10
14 Parrhinotermes equalis - - 1.47 - - - 0.24
15 Pericapritermes huitenzorgi 3.59 - - - - - 0.60
16 Pericapritermes dolichepalus 8.16 - 2.16 - - - 1.72
17 Pericapritermes smarangi - - - 51.12 - - 8.52
18 Pericapritermes sp A 0.39 - - - - - 0.06
19 Pericapritermes sp C 1.21 0.52 - 5.47 - - 1.20
20 Pericapritermes sp D - 0.40 14.04 8.26 0.19 16.12 6.50
21 Procapritermes setiger 13.73 3.57 2.39 - - - 3.28
22 Procapritermes sp C - 1.55 - - - - 0.26
23 Procapritermes sp E 5.79 - - - - - 0.97
24 Procapritermes sp G - - 0.08 - - - 0.01
25 Prorhinotermes flavus 0.88 - - - - - 0.15
26 Schedorhinotermes javanicus - - 1.62 3.13 - 0.97 0.95
27 S malacanensis - 0.32 - - 1.06 - 0.23
28 S medioobscurus 11.69 0.91 2724 20.42 7.31 11.07 13.11
29 Termes comis 9.87 13.41 12.89 - 64.58 - 16.79
30 Termes rostratus 0.94 - 8.56 3.13 23.48 26.99 10.52
Total R.Den in each LuT 100 100 100 100 100 100 100
% R.Den in each LuT 22.44 31.19 16.04 11.09 12.86 6.37 100

Note: PF = Primary Forest, SP = Secondary Forest, RP = Rubber Plantation, OP = Oilpalm Plantation,

CC= Cassava Cultivation, 1G = Imperata Grassland

Abundance of Termites

The termites abundance was measured
using the paramcters of Relative Density and
Relative Dominance, and the average of the
two paramecters was taken as the Relative
Abundance. Relative Density of cach termite
specics in cach land-use type is shown in
Table 2. The table showed that high Relative
Densitics of termites were found in the land-
usc types of forest, i.e.: 31.19 % in secondary
forest and 22.44 % in primary forest. The
Relative Density became significantly lower
when the forests were converted into rubber
plantation and oil-palm plantation with Relative
Density 16.04 % and 11.09 %, respectively.
In comparison with forest land-use types,
the densitics of termites were much lower in
cassava cultivation (12.86 %) and the lowest

Relative Density occurred when the forested
areas were changed into the Imperata grassland
with the density only 6.37%.

Termites species which had high relative
densities 1in the forests were Dicuspiditermes
nemorosus (33.98 %), Procapritermes setiger
(13.73 %), Schedorhinotermes medioobscurus
(11.69 %), Termes comis (9.87 %) in Primary
Forest; and Dicuspiditermes nemorosus (33.57
%), Termes comiis (13.41 %) and Nasutitermes
longinasus (11.41 %). High Relative Densities
of termite species in rubber plantation were
Schedorhinotermes medioobscurus (27.24
%), Dicuspiditermes nemorosus (23.38 %),
Pericapritermes sp D (14.04 %), Termes
comis (12.89 %). Highest Relative Density
of termite species in oil-palm plantation was
Pericapritermes smarangi(51.12 %), followed
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by Schedorhinotermes medioobscurus (20.42 %)
and Pericapritermes sp D (8.26 %). In cassava
cultivation, the highest Relative Density was
Termes comis (64.58 %), followed by Termes
rostratus (23.48 %) and Schedorhinotermes
medioobscurus (7.31 %). Nasutitermes
havilandi had the highest Relative Density
of 37.28 % in imperrata Grassland, followed
by Termes comis (26.99 %), Pericapritermes
sp D (16,12 %) and Schedorhinotermes
medioohscurus (11.07 %).

Relative Dominance of each termite
species in cach land-use type is shown in
Table 3. The Table showed that high Relative
Dominances of termites were found in the land-
use types of forest, 1.e.: 40.73 % in secondary
forest and 19.30 % in primary forest. The
Relative Dominance became significantly
lower when the forests were converted into
rubber plantation and oil-palm plantation with
Relative Dominance 13.68 % and 11.96 %,
respectively. In comparison with forest land-use
types, the dominances of termites were much
lower in cassava cultivation (9.25 %) and the
lowest Relative Density occurred when the
forested arcas were changed into the Imperata
grassland with the dominance only 5.09%.

Similar to the densities, species which had
high relative dominances in the land-use type
of forests were Dicuspiditermes nemorosus
(32.31 %), Procapritermes setiger (15.21 %),
Schedorhinotermes medioobscurus (14.30
%) in Primary Forest; and Dicuspiditermes
nemorosus (29.55 %), Nasutitermes longinasus
(21.58 %), and Coptotermes curvignathus
(14.65 %) in sccondary forest. High Relative
Dominances of termite specics in rubber
plantation were Dicuspiditermes nemorosus
(41.94 %), Schedorhinotermes medioobscurus
(25.71 %) and Nasutitermes longinasus
(14.30 ). Highest Relative Dominance of
termite species in oil-palm plantation was
Pericapritermes smarangi (41.48 %), followed
by Schedorhinotermes medioobscurus (27.29
%) and Coptotermes sepangensis (13.17 %).
In cassava cultivation, the highest Relative
Dominance was Termes comis (47.49 %),
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followed by Termes rostratus (34.22 %) and
Schedorhinotermes medioobscurus (10.20
%). Nasutitermes havilandi had the highest
Relative Dominance of 43.34 % in imperrata
Grassland, followed by Schedorhinotermes
medioobscurus (18.07 %) Termes comis (17.58
%), and Pericapritermes sp D (10.34 %).

Tropical rain forests in the study site werc
in the lowland areas, as terrestrial habitats
with high species-richness and abundance.
Data from this study showed that the highest
diversity and abundance of termite species was
in the forested areas, i.e. primary and secondary
forests. The species diversity and abundance
of termites dccreased significantly when the
forests were converted into rubber plantation,
oil-palm plantation, cassava cultivation and
Imperata grassland. It was clear from this study
that the impact of tropical rain forest conversion
and degradation was the local disappearance of
some termite specics and their abundance.

Tropical rain forests in the Rigis Hill
Area-Sumberjaya, Lampung had also highest
diversity and density of termites in comparison
with other land-use types; in this area the
reduction of termite diversity and density was
in general associated with the increasing land-
use intensity (Susilo and Aini, 2005). The
impacts of diversity loss and the decreases
of termite relative abundance seemed to be
a general trend in the tropical areas as it was
reported in previous studies in South-east Asia,
Africa and South America (Collins, 1980;
Eggleton et al., 1995; Eggleton et al., 1996;
Okwakol, 2000; Dangerficld, 1990; Wood et
al., 1977, Wood et al., 1982; Bandcira and
Vasconcellos, 2002; Jones ef al., 2003: Susilo
and Aini, 2005).

Susilo and Aini (2005) reported that termite
diversity in the Rigis Hill Arca-Sumbcrjaya,
Lampung was highcest in forest land-use type
with the highest altitude in comparison with
other land-use types which had lower altitude.
There was a question whether land use intensity
or altitude or combination of both actually
influenced the termite diversity and density. The
study conducted in a very large forested arca



Maret 2010 HARDIWINOTO, S., DKK.: IMPACT OF TROPICAL RAIN FOREST 33
Table 3. Relative Dominance (%) of each termite species in each land-use type
N Species Land-use Type (LuT)
¢ Ppecies PF SF RP OP  (C G Total
[ Bulbitermes constrictus - 0.58 - - - - 0.10
2 Bulbitermes sp A 1.45 - - - - - 0.24
3 Bulbitermes sp C 0.50 - - - - 0.08
4 Coptotermes curvignathus - 14.65 - - - - 244
S Coptotermes havilandi 3.46 0.73 - 0.84 - - 0.84
¢ Coptotermes sepangensis - 226 0.26 13.17 - - 2.62
7 Dicuspiditerimes nemorosus 32.31 29.55 4194 - - 3.27 17.85
& Heterotermes tenuijor 335 3.36 - - - 6.56 2.21
9 Hypotermes xenotermis - 2.39 - - - - 0.40
10 Longipeditermes longipes - 1.24 - - - - 0.21
1T Nasutitermes havilandi - 10.06 - 4.06 1.29 43.34 9.79
12 Nasutitermes longinasus 7.76 21.58 14.30 - 4.98 - 8.10
13 Nasutiternimes sp B - 0.30 - - - - 0.05
14 Parrhinotermes equalis - - 0.58 - - - 0.10
15 Pericapritermes buitenzorgi 437 - - - - - 0.73
16 Pericapritermes dolichepalus 4.97 - 3.57 - - - 1.42
17 Pericapritermes smarangi - - - 41.48 - - 6.91
18  Pericapritermes sp A 1.90 - - - - - 0.32
19 Pericapritermes sp C 0.82 0.23 - 2.82 - - 0.65
20 Pericapritermes sp D - 0.31 2.40 5.79 0.27 10.37 3.19
21 Procapritermes setiger 15.21 2.20 2.12 - - - 3.26
22 Procapritermes sp C - 0.78 - - - - 0.13
23 Procapritermes sp B 4.21 - - - - - 0.70
24 Procapritermes sp G - - 0.05 - - - 0.01
25 Prorhinotermes flavus 0.71 - - - - - 0.12
26 Schedorhinotermes javanicus - - 1.01 3.01 - 0.81 0.81
27 S, malacanensis - 0.23 - - 1.55 - 0.30
28  S. medioobscurus 14.30 4.90 25.71 27.29 10.20 18.07 16.75
29 Termes comis 4.74 4.15 4.12 - 47.49 - 10.08
30 Termes rostratus 043 - 3.92 1.53 34.22 17.58 9.61
Total R.Dom. in each LuT 100 100 100 100 100 100 100
% R.Dom in each LuT 19.30  40.73 13.68 11.96 9.25 5.09 100

Note: PF = Primary Forest, SP = Secondary Forest, RP = Rubber Plantation, OP = Oilpalm Plantation, CC = Cassava

Cuitivation. IG = Jmperata Grassland

of Lcuscr Ecosystem — Aceh (Gathorne-Hardy
et al., 2001) showed that termite diversity
declined with the increase in altitude. The
termite diversity in forests of this study was
higher in comparison with those obtained in
higher altitude by Sustlo and Aini, (2005). It
was suggested that the loss of termite diversity
was morce influenced by the conversion and
degradation of tropical rain forests than that of
altitudinal gradient factors.

lones et al. (2003) showed that woody
plant basal arca was strongly corrclated
with abundance of termite. Termite species
richness and relative abundance declined as
follow: primary forest sclectively logged
forest> mature jungle rubber> maturc rubber

plantation> young Paraserienthes plantation>
Imperata grassland > cassava cultivation.
Woody plants in primary and secondary
forest provide the huge food source for
termites which mainly consume cellulose. In
cassava cultivation, Imperata grassland, and
oil palm plantation, the woody plants were
scarce. That explained why the number of
termitc was very low. Besides, simplification
of physical structure of habitat, resulting
in the reduction of canopy cover, alteration
of micro climate, and loss of feeding and
nesting sites may decrease the abundance of
{crmitcs. Woody plant basal arca was strongly
corrclated with termite specics richness and
rclative abundance. This reflects the response
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of forest-adapted termites to progressive
simplification of the physical structure of the
habitat, rcsulting in the rcduction of canopy
cover and alteration in microclimate, and the

loss of feeding and nesting sites (Jonges ef al., -

2003).

CONCLUSIONS

Tropical rain forests in the Central part
of Sumatera were very rich in diversity,
r.e.: 19 specics in secondary logged over
forest and 15 specics in primary forest, with
diversity index of 2.94 and 2.71, respectively.
The species richness of termites decreased
significantly when the forests were converted
to rubber plantation (12 species) and oil-palm
plantation (9 specics), with diversity index of
2.48 in rubber plantation and 2.20 in oil-palm
plantation. The loss of species richness was
much greater when the forests were changed
to cassava cultivation and Imperata grassland,
cach with 7 species and diversity index of
1.95.

Tropical lowland forests in the Central
part of Sumatra were the most abundance
of termites, with Relative Abundances of
35.96 % in sccondary forest and 20.87 % in
primary forcst. The Rclative Abundances
became significantly fower when the forests
were converted into rubber plantation, oil-
palm plantation and cassava cultivation, with
Relative Abundances of 14.86 %, 11.52 % and
11.05 %, respectively. The abundance greatly
decrcased when the forests were degraded
to Imperata grassland, with the Relative
Abundancc only 5.73 %. ‘

Termite species which had high relative
abundances in primary forcsts, secondary forest
and rubber plantation were Dicuspiditermes
nemaorosus, Schedorhinotermes medioobscurus,
Nasutitermes longinasus and Procapritermes
High Relative Abundances of
termite specices in oil-palm plantation was
Pericapritermes smarangi, Schedorhinotermes

setiger.

medioohscurus and Coptotermes sepangensis.

Vol. 17, No.|

In cassava cultivation, species with high Relative
Abundance were Termes comis, Termes rostrafus
and Schedorhinotermes medioobscurus; and
those in Imperata grassland were Nasutitermes
havilandi, Schedorhinotermes medioobscurus
and Termes rostratus.
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