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This study established the current taxonomic status of 30 species of darkling beetles
(Coleoptera: Tenebrionidae) in Malaysia. A total of 392 specimens were examined.
Thirty species has been identified belonging to three subfamilies, nine tribes and 17
genera with four potential new species and one potential new genus. A total number
of 16 species were recorded for the first time in Malaysia namely Amarygmus
metallicus, A. ovoides, Derosphaerus aeruginosus, Gonocephalum hispidocostatum,
Leprocaulus rotundicollis, Promethis semisulcata, P. coracina, P. punctulator, P.
opaca, Pseudonautes vagevittatus, Pseudoblaps javana, Strongylium
erythrocephalum, S. orientale, S. various, Uloma sextuberosa and U. excise. A total
of 42 internal and external morphological characteristic have been described for each
species. Eleven structures for each species were illustrated based on their specific state
namely antenna, labrum, labium, mandible, maxilla, pronotum, fore-leg, mid-leg,
hind-leg, elytra, aedeagus. Taxonomic key to genera of subfamily Stinochiinae,
genera of subfamily Tenebrioninae and the species of the genera Promethis,
Strongylium, Eucyrtus, Gauromaia, Amargymus, Uloma, Tribolium species has been
successfully developed. The distribution of Tenebrionidae species in Malaysia were
shown in the maps for each species. The most common species is Tribolium castanum,
Tribolium confusum, some species of the genus Promethis, the less common species
is Uloma excisa, and rare species is Strongylium varians. A comprehensive checklist
of Malaysian Tenebrionidae was developed for the first time with the total number of
207 species belonging to 64 genera. The highest number of the species has been found
in Borneo followed by Penang and Malacca. The less number of the species have been
found in Perak. The taxonomical effort produced from this study will be helpful for
enhancing the species discovery while maintaining species inventories of Malaysian
Tenebrionidae.
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SEMAKAN TAKSONOMI STINOCHIINAE, TENEBRIONINAE DAN
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Oleh
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Mac 2017

Pengerusi : Profesor Madya Nur Azura Adam, PhD
Fakulti : Pertanian

Kajian ini telah memperihalkan status semasa taksonomi 30 spesies kumbang
Tenebrionidae (Coleoptera) di Malaysia. Sejumlah 392 spesimen telah diperiksa.
Sebanyak 30 spesies telah diperihal tergolong dalam tiga subfamili, sembilan tribus
dan 17 genus dengan potensi tiga spesies baru dan satu genus baru. Sejumlah 16
spesies telah dirckodkan buat kali pertama di Malaysia iaitu Amarygmus metallicus,
A. ovoides, Derosphaerus aeruginosus, Gonocephalum hispidocostatum, Leprocaulus
rotundicollis, Promethis semisulcata, P. coracina, P. punctulator, P. opaca,
Pseudonautes vagevittatus, Pseudoblaps javana, Strongylium erythrocephalum, S.
orientale, S. various, Uloma sextuberosa and U. excise. Sebanyak 42 ciri morfologi
dalaman dan luaran telah diperihalkan bagi setiap spesies. Sebanyak 11 struktur bagi
setiap spesies telah diilustrasi berdasar kepada ciri spesifiknya iaitu antena, labrum,
labium, mandibel, maksila, pronotum, kaki hadapan, kaki tengah, kaki belakang, elitra
dan aedegus. Taburan spesies Tenebrionidae di Malaysia ditunjukkan dalam peta.
Spesies paling umum ialah Tribolium castanum, Tribolium confusum dan sebahagian
spesies di bawah genus Promethis manakala spesies kurang umum ialah Uloma
excisa, manakala spesies langka ialah Strongylium varians. Satu senarai semak yang
komprehensif telah dibangunkan buat pertama kalinya untuk spesies Tenebrionidae di
Malaysia di mana jumlah spesies Tenebrionidaec Malaysia adalah sebanyak 207
spesies terdiri daripada 64 genera. Jumlah spesies terbanyak dijumpai di Borneo
diikuti oleh Pula Pinang dan Melaka. Perak mempunyai bilangan spesies terendah.
Usaha kajian taksonomi daripada kajian ini membantu dalam meningkatkan
penemuan spesies di samping menyelenggara inventori spesies Tenebrionidae di
Malaysia.
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CHAPTER ONE

INTRODUCTION

1.1 Background of the study

Tenebrionidae is the fifth largest and one of the most diverse families within order
Coleoptera that contains more than 18,000 insect species (15,000 described) world
wide (Matthews & Bouchard, 2008) and exhibits an extraordinary wide range of
superficial dissimilarity. It makes up the large group of nocturnal beetles and usually
referred as “Darkling Beetles” that is a common name for this large family.

Family Tenebrionidae is of a great economic importance as it contains insect pests that
are cosmopolitan in nature and most imperatively are associated with stored products
(Martin et al., 2012). Generally, these insect pests feed on plant materials including
decaying matter, wood, leaf litters, pollen, fungal and algal matters. Some are also
scavengers whereas few of them are predatory especially the wood boring beetles. In
Tenebrionidae, insect species are mostly large in size and flightless beetles however
other insect species within similar family living in rotten wood and stored products
are also small in size (Soldati & Soldati, 2003).

The greater numbers of these species occur in warmer climates particularly in the more
arid regions such as in the Namib and Gobi deserts. The varied adaptations of the
species enable them to survive in extreme high temperature and the periods of
prolonged drought. These facts have caused the Tenebrionidae to be regarded as the
most highly evolved family of the Cucujoidea (Crowson, 1955). These darkling
beetles that inhabit in the most torrid deserts can survive in a temperature of 50°C,
they normally burrow under the stones, bark and leaf litters and they have long legs
that keep their bodies at a safe distance from the burning sand and enable them to
move speedily, many of these are excellent burrowers and can bury themselves in the
sand immediately to escape from the heat (Schawaller, 1996; Bouchard et al., 2005).

The great importance of family-group names for the classification and nomenclatural
stability of Coleoptera was clearly demonstrated by Lawrence and Newton (1995).
But, due to close resemblances to the members of other families, some of the adults in
family Tenebrionidae have been often wrongly identified in a preliminary sorting
stage especially in most Carabidae (Chrysomelidae) identification (Watt, 1974).
Previously, the most systematic work has been carried out at the specific and generic
levels and few have attempted to improve the higher classification within the family.

The morphological diversity of the members of this family is very difficult to diagnose
the entire fauna (Aalbu et al., 2002), however a synthetic treatment of the taxonomy,
biology and distribution of Tenebrionidae has been previously presented. But it still
largely comprises a synthesis of the classifications given by Leconte & Horn (1883)
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and Lacordaire (1859) which were mostly based on adults because of the great
similarities between the species of this family so it was important to show the different
characters of the species, larvae in this family tend to be more uniform and easily
recognisable superficially.

Therefore, this study has been attempted to provide a stable classification scheme for
the family Tenebrionidae especially for three Subfamilies such as Stinochiinae,
Tenebrioninae and Diaperinae with a synoptic classification of the world fauna that
summarizes recent knowledge about the relationships among suprageneric groups as
well as a catalogue of family-group names especially in Malaysian agro-ecosystem.

1.2 Significance of the study

Due to the economic damages caused by some of the species of the subfamilies
Stinochiinae, Tenebrioninae and Diaperinae, it is essential to conduct a study for their
proper identification. There is still a gap in their taxonomical study of the insect
species from these subfamilies especially in Malaysia therefore it is an important to
identify these species in order to control their damages.

1.3 Research Objective(s)
The objectives of this study are:

1- to identify the selected species of family Tenebrionidae and study their
distribution in Malaysia.

2- to construct the keys of selected species of family Tenebrionidae in Malaysia.

3- to describe and illustrate the selected morphology characters of each species
and to describe the genitalia.

4- to develop a checklist of Malaysian Tenebrionidae.

1.4 Outline of thesis

This thesis is divided into five chapters. After an introductory Chapter 1, Chapter 2
presented some background of the research with a literature addressing two important
topics of taxonomy and key identification. In Chapter 3, material and methods are
presented while Chapter 4 postulated the construction of the keys of each species,
identification, description, illustration and a checklist are also provided. Finally, in
Chapter 5, summary of this study and recommendations for future research have been
presented.
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