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Distributional Characteristics of Termites (Insecta: Isoptera)
among Different Types of Habitats in Dak Lak Area
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Abstract: The sampling was followed the method of rapid biodiversity assessment of termites by
Jones and Eggleton (2000), and have conducted for the first time in Dak Lak. In the studied natural
habitats both termite richness and relative abundance were decreased from primary forest to
secondary forest then to savanna (20 species — 11 species — 9 species) and (56 encounters — 30
encounters — 27 encounters) respectively. In the tree plantations, both richness and abundance in
pine plantation higher than those in rubber plantation (13 species and 8 species) and (62
encounters and 53 encounters) respectively. The litter feeders dominated in habitats with high
human impacts (secondary forest and savanna), while the soil feeders dominated in tree
plantations or in rehabilitated ecosystem (pine plantation and rubber plantation). Beside
human impacts on habitats, soil moisture played a very important role in the distribution of

termites in the studied habitats.

Keywords: Termite distribution, habitat, Dak Lak.

1. Introduction

Termites are social insects and play a key
role in the tropical ecosystem function. They
are one of the main decomposers in tropical
terrestrial ecosystems [1]. species
process a variety of plant organic matter at all
stages of decomposition, from leaf litters, fallen
branches and rotten woods, to soil humus. The
activities of termites help to improve soil
structure and contribute to the efficient recycle
of nutrients in the ecosystem. Therefore,
although some species cause economic loss for
human, most of termite species are useful for
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ecosystems. The existence of most termite species
in nature depends on the vegetation and the land
on which the plants grow. Nevertheless, many
economic and agricultural activities of human
being such as logging, land clearance for
growing crops, have negative
impacts on natural habitats, consequently to
the inhabiting termite assemblages.

Dak Lak is one of the areas of Tay Nguyen
plateau (or the Central Highland) with
favourable natural conditions for the existence
of termites. During the process of development,
the area of natural forests was decreased or
partly changed into agroforests. Investigations
on termites in Dak Lak have been implemented
recently [2, 3], but

industrial

most were qualitative



104 N.V. Quang et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 32, No. 1§ (2016) 103-110

studies. Our quantitative study is to contribute
to the data of termite distribution in different
types of habitats in Dak Lak area, and to
partially fill in the gaps of knowledge of termite
fauna in this area.

2. Material and methods

The field sampling followed the method of
rapid biodiversity assessment of termites by
Jones and Eggleton [4], and was conducted in
five types of habitats in Dak Lak, namely:
primary forest, secondary forest and savanna (in
Yok Don National Park), pine plantation (in
Hoa Thang commune), and rubber plantation
(in Ea Kao commune, Buon Ma Thuot city).
One belt transect was conducted in each type of
habitat with the size of 100 m long and 2 m
wide, and divided into 20 successive quadrate
sections of 5 m x 2 m. Two people sampled in
each section for 30 minutes (a total of one hour
of collecting per section). Termites were
collected in the whole sections by searching in
all potential microhabitats including woods,
leaf litters, and surface soil down to 10-15 cm
depth, visible nests, and galleries up to a height
of 2 m of the trees. Termite specimens were
preserved in small vials containing 75-80%
alcohol, labelled with section number of each
transect and deposited in the laboratory of
Institute for Ecology and Works Protection,
Vietnam Academy for Water Resources and in
the laboratory of the Department of Invertebrate
Zoology, Faculty of Biology, VNU University
of Science for later identification to species or
morpho-species. The morphological identification
of termites was determined by using respective
literature on termites [5-8]. Species richness is
the number of species and morpho-species
obtained over the whole transect. Relative
abundance is the number of encounters per
transect where the presence of a species in one

section represents one encounter. Feeding
guilds were determined based on known
feeding habits and collectors’ observations in
the field [9]. These groups were: Wood feeders
(W): species that feed on dead wood; Litter
feeders (L/F): species that feed on leaf and
small woody litter (fungus growing termites);
Soil feeders (S/H): species that feed on
mineral soil and humus; Soil/wood (S/W)
interface feeders: species that feed on very
decayed wood that has become soil-like [10].
The biodiversity indices of termites in the
studied habitats were calculated by using the
software Primer version 6.

3. Results and discussions

3.1. Taxonomic composition of termites in
different habitats

The  analytical results of termite
assemblages in five types of habitats (primary
forest (Pf) secondary forest (Sf), savanna (Sav),
rubber plantation (Rp) and pine plantation (Pp))
are shown in Table 1. A total of 36 species of
15 genera, six subfamilies and two families was
found in studied area. Among them, four
species (accounted for 11.1% of the total
species number) belonged to the family
Rhinotermitidae, 32 species (89.9%) to
Termitidae. The species number found in
primary forest was the highest (20 species
equivalent to 55.6% of the total species number
in the studied area) followed by species number
in pine plantation (13 species, 36.1%), in
secondary forest (11 species, 30.6%), in
savanna (nine species, 25%) and in rubber
plantation (8 species, 22.2%). The relative
abundance in pine plantation was the highest
(62 encounters), followed by the one in primary
forest (56 encounters), in rubber plantation (53
encounters), in secondary forest (30 encounters)
and in savanna (27 encounters).
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Table 1. The list of termite species in different habitats in Dak Lak area

NO.  Scientific name Feeding Encounters in habitats
group - pf Sf.  Sav. Rp. Pp.
Rhinotermitidae
Coptotermitinae 2 1
Coptotermes gestroi A\ 1
2 Coptotermes curvignathus W 2
Rhinotermitinae 2 1
3 Schedorhinotermes javanicus W 1
4 Schedorhinotermes rectangularis W 1 1
Termitidae
Macrotermitinae 32 24 24 35 47
5 Macrotermes carbonarius L/F
6 Macrotermes gilvus L/F 2
7 Macrotermes annandalei L/F
8 Macrotermes malaccensis L/F 1
9 Macrotermes measodensis L/F 2
10 Macrotermes latignathus L/F 7
11 Odontotermes angustignathus L/F 2
12 Odontotermes hainanensis L/F 4
13 Odontotermes pahamensis L/F 6 12 18
14 Odontotermes ceylonicus L/F 5 3 2 2
15  Odontotermes measodensis L/F 1
16  Odontotermes formosanus L/F 3 1
17 Odontotermes proformosanus L/F 1
18  Odontotermes sp. L/F 1 3
19  Microtermes obesi L/F 5 7
20  Microtermes pakistannicus L/F 4 4 6
21 Hypotermes sumatrensis L/F 2 2
22 Hypotermes obscuriceps L/F 11 2
Termitinae 10 18 11
23 Discuspiditermes garthwaitei S/H 6 13 3
24 Pericapritermes latignathus S/H 5
25  Pericapritermes semarangi S/H 2
26  Pericacpritermes sp. S/H 2
27  Procapritermes sp. S/H 2
28  Pseudocapritermes parasilvatcus S/H 2
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29  Termes propinquus S/H
Amitermitinae 3 2 3
30  Microcerotermes burmanicus S/W
31  Globitermes sulphureus S/W 2 3
Nasutitermitinae 7 1
32 Aciculioditermes sarawakensis W 1
33 Nasutitermes ovatus w 3 1
34 Nasutitermes regularis W 3
35  Bulbitermes prabhae w 1
36  Bulbitermes laticephalus w 1
Sum of hits (relative 56 30 27 53 62
abundance)
Number of species 20 11 9 8 13
Pf. Primary forest; Sf. Secondary forest (Khop forest);
Sav. Savanna; Rp. Rubber platation, Pp. Pine platation
A 5 - ECop. ®Rhi. ®=Mac B = Cop. Rhi. m®mMac.
ETer. ®Ami. ©Nas. 70 7 BTer. ®Ami. ©“Nas.
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Figure 1. Species numbers (A) and relative abundance (number of encounters) (B) of subfamilies in different
types of habitats in Dak Lak area (Pf. primary forest; Sf. secondary forest (Khop forest); Sav. savanna; Rp. rubber
plantation, Pp. pine plantation; Cop. Coptotermitinae; Rhi. Rhinotermitinae; Mac. Macrotermitinae;

Ter. Termitinae; Ami. Amitermitinae; Nas. Nasutitermitinae).

Among natural habitats, the data showed
that both termite richness and relative
abundance tended to decrease from primary
forest to secondary forest then to savanna (20
species — 11 species — 9 species) and (56
encounters — 30 encounters — 27 encounters)
respectively. Between different tree plantations,
both richness and abundance in pine plantation
were higher than those in rubber plantation (13
species and nine species) and (62 encounters

and 53 encounters) respectively (Figure 1). It
suggested that human impacts, e.g,
overexploitation or deforestation, could be the
main causes of the decrease of termite richness
and abundance in natural habitats, while in tree
plantations or rehabilitated forests, other
factors, such as the types of planted trees should
be taken into account. Our findings were
analogous to those of [11], that the termite
assemblage may be attributed to not only the
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plant diversity in agroecosystem but also
particular kinds of plants.

Results in Table 1 also showed that among
36 species, two species were encountered in
four or five habitats (they were called
euryhabitat species), 21 encountered in only
one habitat (stenohabitat species) and 13
encountered in two or three habitats. Of these
21 stenohabitat species, 11 were found in
primary forest, two in secondary forest, one in
both savanna and in rubber plantation, and six
found in pine plantation. It seemed that during
the process of rehabilitation of forest
ecosystem, the closer ecosystem conditions get
to those of the primary forest, the more number
of stenohabitat species could be found. The
results suggested that termite richness could be
used as a bio-indicator for evaluating levels of
rehabilitation of forest ecosystem.

In order to better understandings of the
richness and abundance of termites in studied
habitats, the biodiversity indices of termites
were calculated and shown in Table 2. The
values of the Shannon-Wiener index (H’) in
five habitats (Pf, Sf, Sav, Rp and Pp) fluctuated
between 1.894 (Rp) and 2.857 (Pf). Based on
these values (1<H’<3), biodiversity of termites

107

in the habitats was determined at medium level.
For the Margalef species diversity index (d), we
also obtained results that the values of this
index tended to change among the studied
habitats in similar trend to those of H’ index
(Table 2).

Some results from the analyses of soil
samples collected in studied habitats were
shown in Table 3. We found that the pH values
in all of studied habitats were rather low (from
3.30 in Sf to 5.07 in Pf), values of organic mulch
(OM) was the highest in Sf (5.24%) and the
lowest in Pf (2.63%). It was noticeable that the
soil moisture (SM) changed significantly among
the studied habitats, with the highest in Pp
(27.30%), followed by those in Pf (16.98%), in
Rp (11.31%), in Sav (10.48%), and in Sf (4.32%).

Analytical results also showed that only the
values of SM were directly proportional to
those of relative abundance (RA) in studied
habitats, suggesting that soil moisture played a
very important role in the distribution of
termites in the studied habitats. However, this
was only a preliminary assessment, in order to
get better understandings about the influence of
soil conditions on the termite assemblage, the
further soil analyses should be done in future.

Table 2. Biodiversity indices of termites in different habitats

No. Habitat S RA d H’(1ogey  1-Lambda
1 Primary forest (Pf) 20 56 4720 2.857 0.9526
2 Secondary forest (Sf) 11 30 2.940 1.988 0.8345
3 Savanna (Sav) 9 27 2427 2012 0.8755
4 Rubber plantation (Rp) 8 53 1.763  1.894 0.8454
5 Pine plantation (Pp) 13 62 2908 2.235 0.8715
Table 3. Analytical results of soil samples from studied habitats
No. Habitat S RA pH OM SM
KCE) () (%)
1 Primary forest (Pf) 20 56 509 263 1698
2 Secondary forest (Sf) I 30 330 524 432
3 Savanna (Sav) 9 27 412 337 1048
4 Rubber plantation (Rp) 8 53 429 387 1131
5 Pine plantation (Pp) 1362 395 275 2730
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3.2 Functional composition of termites in
studied habitats

The functional groups (feeding groups) of
termites in studied habitats consisted of four
groups: wood feeders (W) with nine species,
accounted for 25% of the total of species in
studied area; litter feeders (L/F) with 18 species
(50%); soil feeders (S/H) with seven species
(19.4%); soil/wood (S/W) interface feeders with
two species (5.6%) (Table 1). The compositions
of functional groups were rather different in
different habitats. For examples, in primary and
secondary forests, the litter feeders dominated
(55% and 63% respectively), followed by the
wood feeders (30% and 27.3% respectively),
while in pine plantation and rubber plantation
although litter feeders also dominated (46.2%
and 75% respectively), but the soil feeders
(38.4% and 25% respectively) were more
abundant than the wood feeders. Among the
natural habitats, the species percentages of L/F
increased while those of W decreased, from
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primary forests to secondary forest, then to
savanna. In tree plantations, the species
percentages of L/F in pine plantation were
lower than those in rubber plantation, while the
species percentages of S/H in pine plantation
were higher than those in rubber plantation
(Table 4).

The data on relative abundance of feeding
groups in different habitats in Table 5 showed
that the ratio of litter feeders to soil feeders
(S/H : S/W) was rather high in secondary forest
and savanna (8.0 and 12.0 respectively) and
lower in pine plantation (3.4) and in rubber
plantation (1.9). This indicated that the litter
feeders dominated in habitats with high human
impacts (Sf and Sav), while the soil feeders
dominated in tree plantations or in rehabilitated
ecosystem (Pp and Rp). These findings provide
additional basic data for the use of abundance
of termite feeding groups in assessing the
degrees of rehabilitation of forest ecosystem.

Table 4. Numbers of termite species and percentages of feeding groups in different habitats

. Pf St Sav Pp Rp
Feeding groups
sp. % sp. % Sp- %o sp. % sp. %
Wood feeders (W) 6 30 3 27.3 1 11.1 1 7.7 0 0
Litter feeders (L/F) 11 55 7 636 7 77.8 6 46.2 6 75
Soil feeders (S/H) 2 10 0 0 0 0 5 384 2 25
Soil/wood feeders (S/W) 1 5 1 9.1 1 11.1 1 7.7 0 0
Total 20 100 11 100 9 100 13 100 8 100
Table 5. Relative abundance of feeding groups in different habitats
. Pf Sf Sav Pp Rb
Feeding groups
hit % hit % hit % hit % hit %
Wood feeders (1) 11 19.6 3 10 1 3.7 1 1.6 0 0
Litter feeders (2) 32 571 24 80 24 88.9 47 75.8 35  66.0
Soil feeders (3) 10 17.9 0 0 0 0 11 17.7 18 34.0
Soil/wood feeder (4) 3 5.4 3 10 2 7.4 3 4.8 0 0
Total 56 100 30 100 27 100 62 100 53 100
2)/(3)+4) 2.5 8.0 12.0 34 1.9




N.V. Quang et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 32, No. 1S (2016) 103-110 109

4. Conclusions

1. Among natural habitats in this study,
both termite richness and relative abundance
tended to decrease from primary forest to
secondary forest then to savanna (20 species —
11 species — 9 species) and (56 encounters —
30 encounters — 27 encounters) respectively.
Between different tree plantations, both
richness and abundance in pine plantation were
higher than those in rubber plantation (13
species and eight species) and (62 encounters
and 53 encounters) respectively.

2. The litter feeders dominated in habitats
with high human impacts (Sf and Sav), while
the soil feeders dominated in tree plantations or
in rehabilitated ecosystem (Pp and Rp).

3. Beside human impacts on habitats, soil
moisture played a very important role in the
distribution of termites in the studied habitats.
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Pic trung phan bd cia mdi (Insecta: Isoptera) Holmgren
theo cac ki€u sinh canh khac nhau ¢ khu vuc Pak Lak

Nguyén Van Quang', Nguyén Qudc Huy?, Nguyén Thi My*

"Khoa Sinh hoc, Tfu’dng Dai hoc Khoa hoc Ty nhién, DPHQGHN,
334 Nguyén Trai, Thanh Xuan, Ha N¢i, Viét Nam
ZVi_én Sinh thdi va Bao vé cong trinh, 267 Chita Béc, Ha Ngi, Viét Nam

Tém tit: Nghién ctru dinh lugng méi theo phuong phap danh gid nhanh cua Jones va Eggleton
(2000) lan dau tién duoc thyc hién & Tay Nguyén noi chung va Pik Lk néi riéng. Pic trung phan bd
ctia mdi trong 5 sinh canh cta khu vuc diéu tra thé hién: ¢ cdc sinh canh ring ty nhién ca sb luong loai
va d6 phong phu tuong ddi déu giam khi di tir rirng nguyén sinh dén rung thr sinh va trang cay bui, s6
loai twong ung la 20 loai, 11 loai va 9 loai; va d6 phong ph tuong d6i 1a 56, 30 va 27 (hit). O céc sinh
canh rimg trong céc gid tri trén phy thudc vao loai cy trong: 13 loai (rimg thong), 8 loai (rimg cao su),
rung thong c6 do phong phu tuong dbi 1a 62 hit, cao hon rimg cao xu (53 hit). Tap hop moéi trong khu
vuc nghién ctru gdm 4 nhém chirc ning. Nhém dn manh vun (nhém méi ¢6 vudn ndm) chiém wu thé
trong céc sinh canh ring ty nhién c6 sy tac dong manh cua con nguoi (rung thir sinh va trang cay bui),
murc d6 wu thé giam di trong cdc sinh canh ring trdng (rimg thong va rung cao su) voi sy gia tang ti 1¢
phan trim cua cdc loai moi dat. Tién hanh phan tich mot sb chi s ctia mau dét & céc sinh canh nghién
ctru cho thy, cling véi sy tic dong cua con nguoi, gid tri do am cua dat trong khu vuc nghién ctru ¢6
vai trd quan trong gép phan quyet dinh déc trung phan b6 ctia moi. Ngoai ra, dan liéu thu dugc da dua
dén mot goi ¥ quan trong c6 thé s dung méi dé ddnh gid muc dg phuc hdi cia hé sinh thdi mot van dé
con chua duge nghién ciru nhidu hién nay.

Tir khod: Phan bd ctia mdi, sinh canh, ik Lik.



