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Termites of the genus Odontotermes (Macrotermitinae) are important

decomposers in the Old World tropics. Species within the genus have

overlapping size ranges and are difficult to differentiate based on

morphology. As a result, the taxonomy of species within the genus is poorly

resolved. In this study, the species boundaries of the Peninsular Malaysian

Odontotermes were elucidated using mtDNA genes, namely the 16S

ribosomal RNA and cytochrome oxidase subunit I. MtDNA genes defined at

least eleven species of Odontotermes in Peninsular Malaysia, namely, o.

escherichi, O. hainanensis, O. javanicus, O. longignathus, o. malaccensis,

O. oblongatus, O. paraoblongatus, o. sara waken sis, and three morpho-

species that have now been identified as O. azmiensis sp. nov, O. minutus
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and O. srinakarinensis sp. nov. Microsatellite markers were also developed

de novo to investigate the presence of cryptic species in O. srinakarinensis

sp. nov, a clade which consisted of samples with highly divergent

sequences. Shared allele trees, principal components analysis and Bayesian

clustering of genotype data from 191 termite individuals from this species

complex showed that samples in this clade were in fact made up of two

species, that is, O. srinakarinensis and O. denticulatus. This was

corroborated by morphological and distributional differences between these

species. After mtDNA and microsatellite data helped elucidate the species

boundaries of the Peninsular Malaysian Odontotermes, the soldiers of each

species were morphometrically characterised. In addition, information on the

host and habitat associations of species within the Odontotermes, and their

distribution throughout the peninsula were determined.
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Anai-anai dari genus Odontotermes (Macrotermitinae) adalah agen

pereputan yang penting di kawasan tropika di Asia. Spesies-spesies dalam

genus ini mempunyai pertindihan dalam julat sais dan sukar untuk

dikenalpasti berdasarkan morfologi. Perkara ini menyebabkan taksonomi

bagi spesies-spesies dalam genus ini tidak mampu diselesaikan. Dalam

kajian ini, perbezaan diantara spesies-spesies Odontotermes di Semanjung

Malaysia dijelaskan dengan menggunakan gen-gen DNA mitokondria

(mtDNA), iaitu 16S RNA ribosomal dan sitokrom oksidase subunit I. Filogeni-

filogeni mtDNA menjumpai sekurang-kurangnya sebelas spesies

Odontotermes di Semenanjung Malaysia, iaitu O. escherichi, O. hainanensis,
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O. javanicus,
~r~IMMN :;(JlIANAI:iUUl. ~
<, UNlVERSm Ii'UTRA MAl..AY8Ia

O. longignathus, O. malaccensis, O. oblongatus, U.

paraoblongatus, O. sarawakensis dan tiga morfospesies yang kini dikenali

sebagai O. azmiensis sp. nov, O. minutus dan O. srin akarin ensis sp. nov.

Penanda-penanda mikrosatelit telah juga dibangunkan secara de novo untuk

memeriksa kewujudan spesies kriptik dalam O. srinakarin ensis, satu klad

yang mengandungi sampel-sampel dengan rangkaian-rangkaian DNA yang

sangat berbeza. Filogeni "shared-allele", analisa komponen prinsipal dan

pengklasteran Bayesian data genotaip daripada 191 individu anai-anai dari

kompleks spesies ini menunjukkan bahawa semua sampel dalam klad ini

sebenarnya terbentuk daripada dua buah spesies iaitu O. srinakarinensis

dan O. denticulatus. Penemuan ini telah disokong kuat oleh kewujudan

perbezaan secara morfologi dan lokasi taburan diantara spesies-spesies ini.

Setelah data mtDNA dan mikrosatelit menerangi sempadan spesies anai-

anai Odontotermes, individu-individu daripada kasta askar setiap spesies

dikarekterisasikan dan diperbandingkan secara morfometrik. Sebagai

tambahan, maklumat tentang hos dan hubungan habitat-habitat dan lokasi

taburan di seluruh semenanjung telah dikenalpasti.
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CHAPTER 1

INTRODUCTION

1.1 Background

The Odontotermes is the most species-rich genus within the Macrotermitinae

with a total of 176 species described from Africa and Asia (Darlington et al.

2008). The genus was established by Holmgren (1912) and is characterised

by its soldiers possessing a small, rudimentary, to large and prominent tooth

situated on the inner margin of the left mandible with a small corresponding

tooth often found on the right mandible. Species have been separated based

on this character as well as differences in the size and shape of its soldier

head capsules (Ahmad 1958).

Research on the taxonomy and systematics of the Odontotermes, however,

has primarily been on the African fauna where observations on their

behaviour, nest architecture, soldier morphology and molecular

phylogenetics have been used to delineate species boundaries (Darlington et

al. 2008; Davison et al. 2001; Darlington 1997). In the Indo-Tropics, the

genus appears to be well studied and taxonomically less diverse than in the

Afrotropics, however, it abounds with cryptic species (see Tho 1991 and

Ahmad 1965).

1
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A short record of their diversity in Peninsular Malaysia can be found in the

monograph on termites from Peninsular Malaysia by Tho (1991). Although

no detailed figures and morphometric measurements were provided, species

within the genus were noted to be morphologically similar and separated only

by small differences in size. Species within the genus also tend to overlap in

size with one another. Tho (1991) recorded nine morphospecies in

Peninsular Malaysia although he provided drawings for ten species. Some of

the morphospecies were reconciled by Tho (1991) with their conspecific taxa

after comparison with described or identified collections at the Natural

History Museum (NHM), London. A list of taxa found in Peninsular Malaysia

is provided in Table 1.1.

Table 1.1Odontotermes species in Peninsular Malaysia (Tho 1991).
No. Species Type locality Note
1. O. assmuthi Holmgren Singapore An Indian species that was

recorded by John in 1925
from Singapore.

2. O. billitoni Holmgren The species was listed by
Pendlebury in 1930 and
Harris in 1957. But it was
placed as O. sundaicus f.
esuriens Kemner by Snyder
(1949).

3. O. butteli Holmgren Malacca

4. O. denticulatus Holmgren Singapore A specimen of this species is
in the NHM London.

5. O. dives (Hagen) Selangor The species was recorded by
John in 1925 from Selangor.

6. O. javanicus Holmgren Buitenzorg
(Java)

7. O. g_randicee.sHOlmgren Malacca

2
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Table 1.1 {continued~
No. S~ecies T~~e localit~ Notes
8. O. longignathus Holmgren Malacca

9. O. malaccensis Holmgren Malacca

10. O. oblongatus Holmgren

11. O. praeva/ens (John) The species was described
by John in 1925,butTho
(1991) recognised it as being
similar to O. longignathus.

12. O. proximus Holmgren Maxwell Hill, The species was collected
Taiping from Maxwell Hill and

described based only on the
imago; it could represent a
known species described
from soldier material, as
pointed out by Tho (1991).

13. O. sarawakensis Holmgren Sarawak

14. O. taprobanes (Walker) Malacca

15. Osp. H

16. O. sp.1

A slightly more detailed account of the Odontotermes in the neighbouring

region of Thailand by Ahmad (1965) provides a better framework for

understanding their diversity in the region. The key devised for the

Odontotermes in Ahmad (1965) was mainly based on soldiers although a

short key was also devised for the imagoes of some species. Several

species were listed by Ahmad (1965), namely, O. formosan us (Shiraki), O.

sarawakensis Holmgren, 0. paraoblongatus Ahmad, O. oblongatus

Holmgren, O. takensis Ahmad, 0. feae (Wasmann) and O. longignathus

Holmgren, O. maesodensis Ahmad and O. proformosanus Ahmad.

3

© C
OPYRIG

HT U
PM



In Peninsular Malaysia, there is a need for revisionary taxonomic studies and

phylogenetic studies on the Odontotermes because they serve as basic

fundamental units of analysis in ecological, biogeographical and

macroevolutionary studies.

1.2 Study objectives

This study aims to elucidate the taxonomy of species within this genus using

traditional taxonomy, mitochondrial DNA sequences and rnicrosatellite

markers and to determine the distribution and ecology of Peninsular

Malaysian Odontotermes (Termitidae: Macrotermitinae). The specific

objectives of the study are:

1. To elucidate the species boundaries of the Peninsular Malaysian

Odontotermes using mtDNA gene fragments, specifically the 16S

ribosomal RNA and cytochrome oxidase subunit I genes;

2. To differentiate between cryptic species of Odontotermes using

rnicrosatetltte DNA markers;

3. To determine the diversity and habitat associations of the

Peninsular Malaysian Odontotermes.

4
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