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PREFACE

Insect is the most diverse organisms on earth and can be found 
on land and in freshwater. They are unique animals, strange and 
have many admirable characteristics which cannot be seen in 
other organisms. Insects are beneficial to man ecologically and 
economically.

This book is written with the intention to provide information on 
insects of Gunung Ledang, their importance, significance and 
functions to our ecosystem. Since Gunung Ledang is a national 
park and one of the tourist destinations in Johor as well as in 
Malaysia, we believe that this book will serve as a guideline to 
promote insect as a tourism product in Gunung Ledang, Johor, 
Malaysia. 

Common insect groups herein described are those found along 
trails used by tourists in Gunung Ledang. Since ants were found 
to be most common, they are described first. Simply presented, 
this book aims to educate young readers with interest on insects. 
With basic information provided, we hope readers would then be 
encouraged to make effort to learn the importance of insects and 
eventually participate in their conservation.

Under the memorandum of understanding signed in 2010, UTHM 
has been continuously doing research in Gunung Ledang. This 
means more information would be available in the near future to 
improve this book. Meanwhile, we hope this book will be useful to 
create awareness to readers on the richness of insects of Gunung 
Ledang, realized their importance and learn to appreciate them. 
Happy reading.

INSECT.indd   7 03/08/2017   11:35 AM



ix

ACKNOWLEDGEMENTS

 

First of all, we would like to thank the Almighty God for all the 
blessing that He has given us, especially the opportunity to write 
this book.

We would like to thank Perbadanan Taman Negara Johor (PTNJ) 
or the Johor National Parks Corporation for granting us the 
permission to conduct the research at Gunung Ledang, National 
Parks. We also like to thank all the JNPC staff who helped us 
during the fieldwork.

To confirm identification of common insects of Gunung Ledang 
insect samples were cross referred to those in Pusat Sistematik 
Serangga, Universiti Kebangsaan Malaysia (UKM). Thank you 
to Prof. Dr. Idris Ghani, Dr. C.Y. Choong and the members of 
the centre for allowing and assisting us to use the facility and 
expertise.

To all the photograph contributors we also express our deepest 
gratitude and appreciation: Ms Norradihah Ismail, Flexee Dammay 
Aurelio, Mr Federick  Ho, Jeffrey Tan, UTHM photographer and to 
the owner of photographs from Google we thank you so much. 

Special thanks to Anabel Cailao Cuevas for helping us catching 
and collecting the insects of Gunung Ledang. And to Associate 
Professor Dr. Alona Cuevas Linatoc thanks for all the support.

Deepest gratitude and appreciation goes to Universiti Tun Hussein 
Onn Malaysia (UTHM) which has supported this research through 
UTHM Postgraduate Scholarship for Maricel Cuevas David. 

INSECT.indd   9 03/08/2017   11:35 AM



1

CHAPTER ONE
INTRODUCTION

Insects are among the most successful and the most diverse living 
creatures on this earth. They readily intrigued anyone with the 
slightest interest in the natural world (Picker et al., 2004).

Insect is a group of organisms that contributes most to the rich 
biodiversity in Malaysia and the world. There could be more than 
a million species of insects worldwide that have been described 
and the number is constantly increasing (Maryati, 2000). Records 
of insect estimation show that there are 100,000 species of beetles 
(Thiessen, 2012), 28,000 species of butterflies (Islam et al., 2011), 
3,000 species of phasmids (Australian Museum, 2013), 2,500 
species of cicadas (Sueur et al., 2009), 5,500 species of dragonflies 
(Abbott, 2005), 2,600 species of termites (Ahmed et al., 2011), 
and more than 12,000 species of ants reported worldwide with 
further expected numbers of species up to 22,000 (Umair et al., 
2012). 

In Malaysia, MONRE (2007), estimated 150,000 invertebrates 
have been identified and most of them are insects. Insect is 
not only species rich but is generally abundant and a potential 
conspicuous tourism product. Hence, high diversity of insects, in 
Malaysia is something to be proud of and is of potential significance 
in promoting nature tourism particularly Entomotourism.

Entomotourism or also known as insect tourism is not a totally new 
idea in Malaysia. Several butterfly farms have been established 
around the country, including in Kuala Lumpur, in Penang, and in 
Sabah. The Cameron Highlands is known as the butterfly capital of 
Malaysia (Eliot and Bickersteth, 2002). Perhaps another common 
insect that has attracted people is the fireflies. People has been 
engaged in tourism of firefly in sites such as Kuala Selangor, in 
Selangor and along Sungai Garama in Beaufort, Sabah. 
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CHAPTER TWO
FOOD, FEEDING
AND DIGESTION

All insects need food and water to grow successfully. Food 
preference depends on kind of insects. Finding and recognition 
of such foods involves various mechanisms which are also 
depending on the insect groups and its particular mode of life. 
Feeding and ingestion involve modification of the mouthparts and 
physiological adaptations (Yadav, 2003). 

2.0    Feeding Types of Insects

2.1 Phytophagous insects are plant-eaters that feed  on variety 
of plant parts such as flowers, seeds, or leaves or may eat 
inside the plants’ tissues (McGavin, 2000), In addition, 
nearly half of the phytophagous insects are able to feed on 
roots, stems, woody parts, buds, flowers and fruits (Yadav, 
2003).  The group of phytophagous insects are:

a) Orthroptera (grasshoppers, locust, katydids and 
crickets)

b) Lepidoptera ( butterflies and moths - larvae)
c) Homoptera (bugs, leafhoppers, planthoppers, spittle 

bugs, treehoppers, aphids, jumping plant lice, scale 
insects and whiteflies)

d) Thysanoptera (thrips) 
e) Phasmatodea (phasmids, stick-insects or walking stick 

insects)
f) Blattodea (termites)
g) Coleoptera (plant eating families of beetles like 

Cerambycidae, Chrysomelidae and Curculionidae)
h) Hymenoptera (symphyta or sawflies)
i) Diptera (some flies)

11
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CHAPTER THREE
IMPORTANCE OF INSECTS

Insect is common to everyone and occur everywhere in the world 
(Howarth and Mull, 1992) except in the polar region and in the 
oceans (Powell and Hogue, 1980). In every ecological horizon on 
land and fresh water, insects live in great abundance like in soil, 
where many feed on decaying organic matter or on plant’s roots; 
low-growing plants such as ferns and mosses; on or in the trunks 
of shrubs and trees; and on foliage, seeds of flowering plants or 
flower (Powell and Hogue, 1980).

Insect is a group of organism that contributes most to the rich 
biodiversity in Malaysia. There are more than a million species 
of insects worldwide that have been identified and the number is 
constantly increasing (Maryati, 2000). 

At the present time about 1,500,000 species of animal are 
known, and of these more than 800,000 are insects. The number 
of individuals of common species that occur is swarms of ants, 
termites, locusts, and the like can number several thousands of 
individuals. Hence, on a global basis these populations add up to 
astronomical numbers.

Insects should not be seen as useless or nuisance creatures 
because they contribute to the human enterprise in many and 
different ways (Wagner et al., 2008). Every species of insects 
has ecological role like pollinator, agent of nutrient cycling, and 
natural enemies (Wagner et al., 2008). 

Insects play an important role in the decomposition and recycling 
of dead plants, dead animals, and excrement. Thereby, helping 
to return minerals to the soil and helping to keep balance of 
atmospheric ratio of gases (Waldbauer, 2001).
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CHAPTER FOUR
COMMON INSECTS 
FOUND IN LEDANG

The common group of insects found in Gunung Ledang were ants, 
termites, butterflies, dragonflies, damselflies, beetles, cicadas and 
moths. 

Ants are the most visible and abundance insects found in Gunung 
Ledang regardless of seasons and time. Ants can be found 
everywhere in Gunung Ledang in different habitats such as leaf-
litter, tree trunks, tree leaves and tourist walking trails. Ants are 
also the most abundant animal groups in tropical rain forest and 
ants occupy approximately one-third of the total biomass of all 
insects (Yamane et al., 1996).

Termites in Gunung Ledang are commonly found marching in 
along the tourist trails during their foraging time. Some are also 
found in leaf-litter, tree trunks, dead wood, rocks and soil. Termites 
are highly social insects that feed exclusively on plant material 
and living colonies. Termites occur in vast numbers in tropical 
regions. In addition termites nest in soil, mound and trees or logs.

Butterflies in Gunung Ledang are commonly found near the 
flowering trees and plants where they can suck nectar. Butterflies 
are also found in different habitats and various types of forest such 
as natural forest, disturbed forest, and moderately forest. 

Dragonflies and damselflies in Gunung Ledang are most visible 
near water bodies and in the open area. According to Orr (2003), 
the adults are encountered either when feeding, often far from 
their breeding places, or at the breeding sites, usually near water, 
where they mate and lay their eggs. Moreover, odonates are easy 

INSECT.indd   19 03/08/2017   11:35 AM



87

REFFERENCES

Abbott, J.C. (2005). Dragonflies and Damselflies of Texas and the 
South-Central United States. Retrieved July 9, 2013, from 
http://press.princeton.edu/chapters/i7940.pdf

Ahmed (Shiday), B.M., Nkunika, P.O.Y., Sileshi, G.W., French, 
J.R.J., Nyeko, P., & Jain, S. (2011). Potential Impact of 
Climate Change on Termite Distribution in Africa. British 
Journal of Environment and Climate Change, 1(4): 172-
189

Asean Biodiversity. (2008). Biodiversity and Climate Change. 
Dolmar Press, Inc. vol. 7. no. (2).

Australian Museum. (2013). Care of Stick Insects. Retrieved July 
9, 2013, from http://australianmuseum.net.au/Care-of-
Stick-Insects

Baird, E., Byrne, M.J, Smolka, J, Warrant, E.J., and Dacke, 
M. (2012). The Dung Beetle Dance: An Orientation 
Behaviour? PLoS One7(1):e30211.dol:10.1371/journal.
pone.0030211. 

Bignell, D.E. (2010). Biology of Termites: A Modern Synthesis. 
Springer. New York.

Burton, M. and Burton, R. (2002). International Wildlife 
Encyclopedia, 3rd Edition. Marshall Cavendish. Malaysia

Cavendish, M., (2000). Exploring Life Science: Bats - cave 
life. Exploring Life Science. Vol. 2. Marshall Cavendish 
Corporation. New York.

Capinera, J. L. (2010). Insects and Wildlife: Arthropods and 
Their Relationships with Wild Vertebrate Animals. Wiley-
Blackwell. Singapore.

Chuanhui, Y.I., Qiuju, H.E., Lin, W., &  Rongping, K. (2010). The 
Utilization of Insect-resources in Chinese Rural Area.
Journal of Agriculture Science. Vol. 2(3).

87

INSECT.indd   87 03/08/2017   11:36 AM



88

INSECTS OF GUNUNG LEDANG JOHOR,
MALAYSIA

Cranshaw, W. and Kondratieff, B. (2006). Guide to Colorado 
Insects. Westcliffe. China.

Darwin, C. (2004). Decent of man and Selection in Relation to 
Sex. Barnes and Noble. United State of America.

Dawood, M.M, and Nakanishi, A. (2004). Lepidoptera (Butterflies 
and Moths). in Maryati, M., Rahman, H., Tachi, T., & 
Dawood, M.M. (Ed.). Introduction to Entomology. Sabah, 
Malaysia

Ding, Z., Zhao, Y. & Gao, X. (2010). Medicinal insects in China. 
Ecological of Food and Nutrition. Vol. (36), pp.209-220. 
China. 

Dossey, A.T. (2011). Chemical Defenses of Insects: A Rich 
Resources for Chemical Biology in the Tropics. in Vivanco, 
J.M. & Weir, T. (Eds.). Chemical Biology of the Tropics: An 
Interdisciplinary Approach. Springer. New York.

Eliot, J. & Bickersteth, J. (2002). Malaysia Handbook: The Travel 
Guide. London: Footprint Handbook. 

Evans, A. V., Bellany, C. L. and Watson, C.L. (2000). An Inordinate 
Fondness for Beetles. University of California Press. 
London England.

Evans, A.V. and Hogue J.N. (2006). Field Guides to Beetles of 
California. The Regents University of California Press. 
China.

Gullan, P.J., & Cranston, P.S. (2010). The Insects: An Outline of 
Entomology. 3rd (ed.). Wiley-Blackwell. Malaysia.

Hausler, T. (2008). Viruses vs. Superbugs: A Solution to the 
antibiotics Crisis?. Paperback. China.

Hepper, J.B, (2008). Moths (Lepidoptera: Heterocera). in Capinera, 
J.L. (Ed.). Encyclopedia of Entomology, 2nd Edition. 
Springer. United States of America.

Hill, D.S. (1997). The economic importance of insects. 1st (ed.) 
Chapman and Hall. London.

Holland, W.J. (2003). The Field guide of Butterflies. Daniel, S., 
Southby, C.A., and Southy, D.T. Sterling Publishing. China.

Holldobler, B. & Wilson E.O. (1990). The Ants. Harvard University 
Press. United States of America.

INSECT.indd   88 03/08/2017   11:36 AM



89

REFFERENCES

Holldobler, B. and Wilson E.O. (1994). Journey to the ants: a story 
of scientific exploration. Harvard University Press. United 
States of America.

Howarth, F.G. & Mull, W.P. (1992). Hawaiian insects and their 
Kin. University of Hawaii Press. Singapore.

Islam, A T M F., Islam, M.H., Saifullah, A S M., Endo, K. & 
Yamanaka, A. (2011). New records of butterflies and their 
species diversity in four different areas of Savar, Dhaka, 
Bangladesh. University Journal of Zoology, Rajshahi 
University. 30:9-15

Johor National Parks Corporation (JNPC). (2012). Your guide to 
National Parks of Johor.

Jones, S. (2010). Insects of Cornwall and Isles of Scilly. Alison 
Hodge. China.

Kattes, D.H. (2009). Insect of Texas: A Practical Guide. Texas A&M 
University Press. China

Kelly, M. (2012). Bugs. Miles Kelly. China.

König, H. and Varma, A. (2006). Intestinal Microorganisms of 
Termites and Other Invertebrates. Soil Biology. Springer-
Verlag Berlin Heidelberg. Germany.

Latham, A. (2006). The Naked Emperor:Darwinism Exposed. 
Janus Publishing. Great Britain.

Lemelin, H. (2009). Goodwill hunting: dragon hunters, dragonflies 
and leisure. Current Issues in Tourism, 12:5-6, 553-571

Lrhane, M.J. (2005). The Biology of Blood Sucking in Insects. 
Cambridge University press. United States of America.

Majerus, M.E.N. (2005). The Peppered moth : decline of a 
Darwinian disciple. Insect Evolutionary Ecology. (Eds.) M. 
D. E. Fellowes, G. J. Holloway & J. Rolff. pp. 371–396. 
CABI Publishing. Wallingford, United Kingdom.

Manolis, T. (2003). Dragonflies and damselflies of California. 
Regents of the University of California. London England.

Maryati Mohamed. (2000). Entotourism. Universiti Sabah 
Malaysia. (Unpublished).

Maryati, M. (2004). Identification guide to the ant subfamily of 

INSECT.indd   89 03/08/2017   11:36 AM



90

INSECTS OF GUNUNG LEDANG JOHOR,
MALAYSIA

Borneo. in Maryati, M., Rahman, H., Tachi, T., & Dawood, 
M.M. (Ed.). Introduction to Entomology. Sabah, Malaysia. 

Maryati, M., Azrie, A., Nordin, W. and Zaidi, M.I. (2003). Cicadas 
(HOMOPTERA: CICADOIDAE) of Kayan Mentarang 
National Park. in Mardiastuti, A. and Soehartono, T. (Eds.). 
Ministry of Forestry-WWF. Jakarta, Indonesia.

McGavin, G.C. (2000). Insects, Spiders and Other Terrestrial 
Arthropods. Dorling Kindersley. China.

Ministry of Natural Resources and Environment (MONRE). 
(2007). Biodiversity in Malaysia. 2nd ed. 

National Research Council: United States (2007). Status of 
Pollinators in North America. National Research Council. 
United States of America.

O’cannor-marer, P., Marer, J.P., and Flint, M.L,. (2006). Residential 
and Pest Control. 2nd (ed.). The Regents of the University 
of California Agriculture and Natural Resources. Canada

Ooi, P.A.C. (1994). Insects in Malaysian Agriculture. Tropical 
Press. Kuala Lumpur Malaysia.

Ooi, Peter. A.C., (1998). Insects in Malaysian Agriculture.Tropical 
Press. Kuala Lumpur, Malaysia.

Orr, A. and Kitching R. (2011). The Butterflies of Australia. Allen 
and Unwin. Australia.

Orr, A.G. (2003). A guide to the Dragonflies of Borneo. Natural 
History Publications (Borneo). Malaysia.

Petrie, K. (2008). Bugs Ants. ABDO Publishing Company. United 
States of America.

Picker, M., Griffiths, C., and Weaving, A. (2004). Field Guide to 
Insects of South Africa. Struik Publishers. South Africa.

Pfeiffer, M., & Linsenmair, K. L. (2001). Territoriality in the 
Malaysian giant ant Camponotus gigas (Hymenoptera/
Formicidae). Japan Ethological Society and Springer. 
Tokyo.

Powell, J. A. & Hogue, C. L. (1980). California Insects. University 
of California Press. United States of America.

INSECT.indd   90 03/08/2017   11:36 AM



91

REFFERENCES

Robiatol, M.A. and Rahman, H. (2004). Odonata (Dragonflies 
and Damselflies). in Maryati, M., Rahman, H., Tachi, T., & 
Dawood, M.M. (Ed.). Introduction to Entomology. Sabah, 
Malaysia.

Rye, E.C. (1866). British Beetles: an introduction to the study of 
our indigenous Coleoptera. Taylor. London.

Samways, M.J. (2008). Dragonflies and damselflies of South 
Africa. Pensoft Publisher. Bulgaria.

Samways, M.J. (2008). Dragonflies and damselflies of South 
Africa. Pensoft. Bulgaria.

Saunders, D.S. (2002). Insect Clock. 3rd Edition. Elsevier Science 
B.V. Amsterdam. The Netherlands.

Schilthuizen, M. (2004). Coleoptera (Beetles). in Maryati, M., 
Rahman, H., Tachi, T., & Dawood, M.M. (Ed.). Introduction 
to Entomology. Sabah, Malaysia.

Shen, L., Li, D., Feng, F. and Ren, Y. (2005). Nutritional composition 
of Polyrhachis vicina Roger (Edible Chinese black ant). 
Songklanakarin J. Sci. Technol., 2006, 28(1): 107-114. 

Singh, R. (2007). Elements of Entomology. First Edition. Rakesh 
Kumar Rastogi. India.

Siti Khairiyah, M.H.; Usman, S.; Suzita, Y.; Florinsiah, L.; Nur 
Shahirah, N. (2013). The effect of elevations on diversity 
and abundance of class insecta at Taman Negara Gunung 
Ledang, Johor. Business Engineering and Industrial 
Applications Colloquium (BEIAC). 

Spencer, L.A., Pyle, R.M. and Simons, D.R. (2006). Arkansas 
butterflies and moths. University of Arkansas Press. China.

Sueur, J., Windmill, J.F.C., & Robert, D. (2009). Sound emission 
and reception tuning in three cicada species sharing the 
same habitat. Acoustical Society of America. pp. 1681-
1688.

Thiessen, T. (2012). Borneo: Sabah – Brunei – Sarawak. 2nd ed. 
The Globe Pequot Press Inc. India.

Troller, J.A. (1983). Sanitation in Food Processing. (Food Science 
and Technology : A Series of Monographs). Academic 
Press, Inc. United States of America

INSECT.indd   91 03/08/2017   11:36 AM



92

INSECTS OF GUNUNG LEDANG JOHOR,
MALAYSIA

Umair, M., Zia, A., Naeem, M. and Chadhry, M.T. (2012). 
Species composition of ants (Hymenoptera: Formicidae) 
in Potohar Plateau of Punjab Province, Pakistan. Pakistan 
Journal of Zoology, vol. 44(3) :699-705.

Wagner, M.R., Bosu, P.P. & Cobbinah, J.R. (2008). Forest 
Entomology in West Tropical Africa: Forest Insects of 
Ghana. Springer. Netherlands.

Waldbauer, G. (2001). Millions of monarchs, bunches of beetles: 
how bugs find strength in numbers. Harvard University 
Press. United States of America

Weisser, W.W., & Siemann, E. (2007). The Various Effects of 
Insects on Ecosystem Functioning. in Weisser, W.W., 
& Siemann, E. (Ed.). Insects and Ecosystem Function. 
Ecological Studies, vol. (173). Springer. Germany.

West-Eberhard, M. (2003). Developmental Plasticity and Evolution. 
Oxford University Press. United States of America

Wheeler, W.M. (2011). Ants: Their Structure Development and 
Behavior. Columbia University Press. United States of 
America.

Yadav, M. (2003). Physiology of Insects. Discovery Publishing 
House. India.

Yamane, Sk., Itino, T. & Nona. A.R. (1996). Ground Ant Fauna 
in a Bornean Dipterocarp Forest. Retrieved October 29, 
2013, from p. 253-262 at http://rmbr.nus.edu.sg/rbz/
biblio/44/44rbz253-262.pdf

Zabludoff, M. (2008). Beetles Animal Ways. Marshall Cavendish. 
Malaysia

INSECT.indd   92 03/08/2017   11:36 AM




