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ABSTRACT

This paper compiles reports on interactions of ants with other
organisms in Malaysia. Interaction involving ants is diverse and
complex. With approximately 20,000 known ant species so far,
interactions among ants include commensalisms and parasitism.
A great number of myrmecophiles organisms (insect and other
arthropods) live together with ants in a symbiotic relationship.
There are also ants that act as myrmecophiles with plants. These
ants protect plants from pests and obtain shelter in hollow spaces
and chambers of the plants in return. All 12 ant subfamilies that
exist in Malaysia interact with other organisms in one way or
another. Being the largest ant group, Myrmicinae recorded the
highest number of genera that interact with six plants and 20 other
fauna, respectively, followed by Ponerinae (12 with fauna; 0 with
flora), Formicinae (11 with fauna; 4 with flora), Proceratiinae (3
with fauna; 0 with flora), Dolichoderinae (2 with fauna; 3 with
flora), Leptanillinae (2 with fauna, 0 with flora), Ectatomminae
and  Dorylinae (1 with fauna each), and Pseudomyrmecinae (0
with fauna; 1 with flora).

It is believed that there are many more ants that interact with
other organisms in Malaysia that have not been recorded.

5th proof - 23 March 2010



Serangga68

5th proof - 23 March 2010

Information of such interactions is crucial in order to further
understand the role of ants in the natural ecosystem. Information
on ant interactions can be utilized in other areas such as pest
control.

Keyword: Ant, Formicidae, interactions, ant plant, symbiosis,
parasitism, trophobiosis, functional group

ABSTRAK

Kertas ini menggabungkan beberapa laporan berkaitan dengan
tindak balas antara semut dengan makhluk hidup lainnya di
Malaysia. Tindak balas yang membabitkan semut dengan
persekitarannya adalah beragam dan rumit. Setakat ini spesies
semut yang diketahui hampir mencapai 20,000 spesies, dan tindak
balas yang berkaitan dengannya termasuklah komensalisme dan
parasitisme. Sejumlah besar daripada organisma myrmekofilia
(serangga dan arthropoda lainnya) hidup bersama dengan semut
dalam hubungan simbiotik. Ada juga semut yang bertindak sebagai
myrmecofilia dengan tanaman. Semut tersebut melindungi
tanaman daripada perosak dan mendapat tempat berteduh dalam
ruang berongga dan ruang pada tanaman secara bersamaan.
Kesemua 12 subfamili daripada semut yang ada di Malaysia
berinteraksi dengan organisma lainnya dengan pelbagai cara.
Sebagai kumpulan semut yang terbesar Myrmicinae direkodkan
sebagai genus yang terbanyak berinteraksi dengan enam jenis
tanaman dan 20 fauna lainnya, diikuti oleh Ponerinae (12 dengan
fauna; 0 dengan flora), Formicinae (11 dengan fauna; 4 dengan
flora), Proceratiinae (3 dengan fauna; 0 dengan flora),
Dolichoderinae (2 dengan fauna; 3 dengan flora), Leptanillinae
(2 dengan fauna, 0 dengan flora), Ectatomminae and Dorylinae
(masing-masing 1 dengan fauna), and Pseudomyrmecinae (0
dengan fauna; 1 dengan flora). Dipercayai bahawa masih banyak
jenis semut yang berinteraksi dengan pelbagai organisma di
Malaysia yang belum direkodkan Maklumat tentang interaksi ini
penting di masa hadapan bagi memahami peranan semut dalam
ekosistem semulajadi. Maklumat tersebut dapat juga digunakan
dalam bidang lainnya seperti pengendalian perosak.
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Kata kunci : Semut, Formicidae, interaksi, simbiosis semut
tanaman, simbiosis, parasitisma, trofobiosis, kumpulan fungsi.

INTRODUCTION

The ant society is more open system than those of a lower unit
of biological organization such as the organism or cell. Ants have
opened themselves to alien species by adopting aphids, mealybugs
and other homopterans as cattle to provide a steady source of
honeydew. There has been very few or nonexistence of true
interspecific cooperation among ant species. Almost every ant
interactions encompass almost every conceivable mode of
commensalisms and parasitism. There are ant species that raid
colonies of other species to acquire workers as domestic slaves,
or utilize the odor trails or colony identification of other species
or defend common nest sites (social parasitism) (Holldobler &
Wilson 1990). Some ants also predate specially on a number of
animals.

Huge diversity and sheer abundance of the ants have
produced a spectacular array of interactions between ants and
other organisms (Schultz & McGlynn 2000). Trophobiosis is a
symbiosis in insects in which food is obtained from one species
(the trophobiont) by another in return for protection (Lincoln et
al. 1998). This interaction may involve plants or other animals.
Bluthgen et al. (2006) studied parter specificity, ant recruitment,
temporal continuity and monopolization in 218 trophobioses that
comprise 58 ant species and 62 hemipteran and over 31 plant
species.  Of all trophobises cases, 96% were monopolized by only
a single ant  species  at a  time. Occasionally these guards were
replaced by another ant species after a few weeks (11%) or during
the night (34%).

Many insect species and other arthropods live with ants and
have developed thriving symbiotic relationships with them during
part or all of their life cycles.  Perhaps 80,000 – 100,000 insect
species possess myrmecophilous adaptations enabling them to
interact and coexistwith ants (Holldobler & Wilson 1990). Very
occasionally that ants function as casual predators or temporary
nest commensals. These ant guests (myrmecophiles) include a
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great variety of beetles, mites, collembolans, flies and wasps.
These myrmecophiles make their home in nest of the ants and
enjoy all the social benefits of their hosts. This is done by
penetrating social immune barrier of the ant colonies.

Beccari (1884) pioneered the monograph on myrmecophilous
plants from East Indian pitcher plants Nepenthes bicalcarata. The
ants risk being eaten by the plant but they get a home; the plants
surrender some tissue space and insect prey to the ants but they
gain some protection from herbivores (Holldobler & Wilson
1990).  This ant plant relationship represents a tiny fraction of
the interactions documented for the past 150 years of research.
It has been the subject of rich and informative reviews in the 80’s
including systematic accounts of plants and an ecological analysis
of ant-plant mutualism.

In Australia and North America, ants have been classified into
9 functional groups based on their interactions with other
organisms and climatic adaptability (Andersen 1997).  Nine ant
functional groups have been classified.  They are 1) Dominant
Dolichoderinae; 2) Subordinate Camponotini; 3) Hot Climate
Specialists; 4) Cold Climate Specialists; 5) Tropical Climate
Specialists; 6) Cryptic Species; 7) Opportunists; 8) Generalized
Myrmicine, and 9) Specialized predators.

Most of these relationships bring advantage to the ants as
well as to the myrmecophiles.  This paper attempted to list and
identify all reported ant interactions with other organism in
Malaysia through literature review.

Ant – fauna Interactions

Large numbers of ants interact with many fauna. These fauna
include bees (Schatz & Wcislo 1999), beetles (Abera-Kalibata et
al. 2008, Akino 2002, Geiselhardt et al. 2007, Henin & Paiva
2004, Liebherr & Krushelnycky 2007, Orivel et al. 2004, Stoeffler
et al. 2007, Taniguchi et al. 2005), caterpillars (Axen 2000,
Devries 1988, Maschwitz et al. 1986, Schonrogge et al. 2004,
Seufert & Fiedler 1996), crustaceans (Witte et al. 2008),
heteropterans (Altfeld 2008, Bluthgen et al. 2006, Gibernau &
Dejean 2001, Hubner 2000, Kaneko 2007, Kindlmann et al. 2007,
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Majerus et al. 2007, Malsch et al.  2001, Maschwitz et al. 1987,
Matsuura & Yashiro 2006, Mondor & Addicott 2007, Moog et al.
2005, Ness & Bronstein 2004, Reithel & Billick 2006, Sakata &
Hashimoto 2000, Stuart & Polavarapu 2002, Yamazaki 2008),
hoppers (Sanders et al. 2008), mites (Witte et al. 2008), mollusks
(Witte et al. 2008), nematodes (Poinar Jr. et al. 2007), sawflies
(Carita et al. 2006), spiders (Elgar & Allan 2004, Witte et al.
2008) and wasps (LaPierre et al. 2007). Generalist ants are
aggressive towards foreign insects (Choe & Rust 2006). Many
interspecific interactions have also been reported between ant
species (Heterick et al. 2000, Johnson et al. 2001, Ruano & Tinaut
2005).

Many other organisms live with ants. These myrmecophiles
develop symbiotic with the hosts. More than half of the lycaenid
butterflies associate with ants during development (Fiedler 1991,
Pierce et al. 2002).  Species that require specific ants for their
survival, as protectors against enemies or as a food source, are
obligate myrmecophiles. Species that  can  thrive  with  or  without
ants are  facultatively myrmecophilous. Caterpillar-ant interactions
are mediated by several glandular organs (Malicky 1969, Cottrell
1984, Kitching & Luke 1985).

In Malaysia, 11 out of 12 ant subfamilies (Aenictinae,
Amblyoponinae, Cerapachyinae, Dolichoderinae, Dorylinae,
Ectatomminae, Formicinae, Leptanillinae, Myrmicinae, Ponerinae
and Proceratiinae) have been reportedto have interactions with
other fauna (Table 1).

The ant of the subfamily Myrmicinae recoded the most
number of genera (20 or 32% of all Myrmicinae) that interact with
other organisms. This is followed by Ponerinae (12 or 80% of all
Ponerinae), Formicinae (11 or 48% of all Formicinae),
Proceratiinae (3 or 100% of all Proceratiinae), Dolichoderinae (2
or 14% of all Dolichoderinae), Leptanillinae (2 or 67% of all
Leptanillinae), Ectatomminae (1 or 50% of all Ectatomminae) and
Dorylinae (1 or 100% of all Dorylinae).

Often the relationship between ants and homopterans appears
to be a highly evolved symbiosis, and most myrmecophilous
homopterans have various morphological and behavioral
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adaptations that appear to facilitate ant attendance. These include
modified cornicles, cauda, was filaments, and setae, as well as
specialized postures and honeydew exretion mechanism (Stuart &
Polavarapu 2002).

Table 1 continue…

Table 1: List of fauna that interact with ants

No Ant (Genus) Fauna Authority
A. Aenictinae
1. Aenictus Predator to Brown Jr. 2000

unnamed fauna
B. Amblyoponinae
1. Amblyopone 1. Chilopoda Brown Jr. 2000
2. Myopopone Predator to Brown Jr. 2000

unnamed fauna
3. Mystrium 1. Chilopoda Brown Jr. 2000
4. Prionopelta Predator to Brown Jr. 2000

unnamed fauna
C. Cerapachyinae
1. Cerapachys Predator to Brown Jr. 2000

unnamed fauna
D. Dolichoderinae
1. Dolichoderus 1. Aphidae Bluthgen et al. 2006

2. Cicadellidae Bluthgen et al. 2006
3. Coccidae Bluthgen et al. 2006
4. Delphacidae Bluthgen et al. 2006
5. Lepidoptera Seufert & Fiedler 1996
6. Membracidae Bluthgen et al. 2006
7. Pseudococcidae Bluthgen et al. 2006
8. Psyllidae Bluthgen et al. 2006

2. Technomyrmex 1. Aphidae Bluthgen et al. 2006
2. Cicadellidae Bluthgen et al. 2006
3. Coccidae Bluthgen et al. 2006
4. Coreidae Bluthgen et al. 2006
5. Delphacidae Bluthgen et al. 2006
6. Membracidae Bluthgen et al. 2006

Undetermined 1. Tortricidae Maschwitz et al. 1986
Dolichoderinae
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E. Dorylinae
1. Dorylus Predator to Brown Jr. 2000

unnamed fauna
F. Ectatomminae
1. Gnamptogenys Predator to Brown Jr. 2000

unnamed fauna
G. Formicinae
1. Acropyga 1. Coccidae Brown Jr., W. L 2000
2. Anoplolepis 1. Aphidae Bluthgen et al. 2006

2. Coried bugs Maschwitz et al. 1987
(Coreidae) –
Cloresmus, Hygia,
Notobitus

3. Camponotus 1. Aphidae Bluthgen et al. 2006
2. Cicadellidae Bluthgen et al. 2006
3. Coccidae Bluthgen et al. 2006

Maschwitz et al. 1996b
4. Coreidae Bluthgen et al. 2006
5. Cicadellidae Bluthgen et al. 2006
6. Delphacidae Bluthgen et al. 2006
7. Membracidae Bluthgen et al. 2006
8. Pseudococcidae Bluthgen et al. 2006
9. Psyllidae Bluthgen et al. 2006

4. Cladomyrma 1. Coccidae Moog et al.  2001
2. Lepidoptera Seufert & Fiedler 1996

5. Myrmoteras Predator to Brown Jr. 2000
unnamed fauna

6. Oecophylla 1. Lepidoptera Seufert & Fiedler 1996
2. Predator to Brown Jr. 2000
unnamed fauna

7. Paratrechina 1. Aphidae Bluthgen et al. 2006
2. Cicadellidae Bluthgen et al. 2006
3. Coreidae Bluthgen et al. 2006
4. Delphacidae Bluthgen et al. 2006
5. Membracidae Bluthgen et al. 2006
6. Pseudococcidae Bluthgen et al. 2006

8. Plagiolepis 1. Aphidae Bluthgen et al. 2006

...Table 1 continued

Table 1 continue…
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9. Polyrhachis 1. Aphidae Bluthgen et al. 2006
2. Cicadellidae Bluthgen et al. 2006
3. Coccidae Bluthgen et al. 2006
4. Coreidae Bluthgen et al. 2006
5. Delphacidae Bluthgen et al. 2006
6. Membracidae Bluthgen et al. 2006
7. Pseudococcidae Bluthgen et al. 2006

10. Pseudolasius 1. Pseudococcidae Malsch et al. 2001
11. Prenolepis 1. Predator to Brown Jr. 2000

unnamed fauna
Undetermined 1. Tortricidae Maschwitz et al. 1986
Formicinae

H. Leptanillinae
1. Leptanilla Predator to Brown Jr. 2000

unnamed fauna
2. Protanilla Predator to Brown Jr. 2000

unnamed fauna
I. Myrmicinae
1. Cataulacus 1. Delphacidae Bluthgen et al. 2006
2. Colobostruma 1. Collembola Brown Jr. 2000
3. Crematogaster 1. Aleyrodidae Bluthgen et al. 2006

2. Aphidae Bluthgen et al. 2006
3. Cicadellidae Bluthgen et al. 2006
4. Coccidae Bluthgen et al. 2006,

Maschwitz et al. 1991
5. Coreidae, Bluthgen et al. 2006,
Cloresmus, Hygia, Maschwitz et al. 1987
Notobitus
6. Delphacidae Bluthgen et al. 2006
7. Lepidoptera– Seufert & Fiedler 1996
Lycaenidae
8. Margarodidae Bluthgen et al. 2006
9. Membracidae Bluthgen et al. 2006
10. Pseudococcidae Maschwitz et al. 1991
11. Psyllidae Bluthgen et al. 2006
12. Predator to Brown Jr. 2000
unnamed fauna

Table 1 continue…

...Table 1 continued
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Table 1 continue…

4. Kartidris 1. Predator to Brown Jr. 2000
unnamed fauna

5. Leptothorax 1. Predator to Brown Jr. 2000
unnamed fauna

6. Lophomyrmex 1. Membracidae Bluthgen et al. 2006
4. Meranoplus 1. Phloem-feeding Maschwitz et al. 1987

plataspid bugs –
(Plataspidae) –
Tropidotylus

7. Metapone 1. Isoptera Brown Jr. 2000
8. Monomorium 1. Aphidae Bluthgen et al. 2006

2. Cicadellidae Bluthgen et al. 2006
3. Coccidae Bluthgen et al. 2006

9. Myrmicaria 1. Membracidae Bluthgen et al. 2006
2. Plataspididae Bluthgen et al. 2006

10. Myrmecina 1. Mites Brown Jr. 2000
11. Oligomyrmex 1. Predator to Brown Jr. 2000

unnamed fauna
12. Paratopula 1. Aphidae Bluthgen et al. 2006

2. Cicadellidae Bluthgen et al. 2006
13. Pheidole 1. Aphidae Bluthgen et al. 2006

2. Cicadellidae Bluthgen et al. 2006
3. Coccidae Bluthgen et al. 2006

14. Pheidologeton 1. Delphacidae Bluthgen et al. 2006
15. Pristomyrmex 1. Predator to Brown J. 2000

unnamed fauna
16. Rhopalothrix 1. Predator to Brown J. 2000

unnamed fauna
17. Rhoptromyrmex 1. Cicadellidae Bluthgen et al. 2006
18. Solenopsis 1. Aphidae Bluthgen et al. 2006
19. Strumigenys 1. Predator to Brown Jr. 2000

unnamed fauna
20. Tetramorium 1. Aphidae Bluthgen et al. 2006

2. Membracidea Bluthgen et al. 2006
Undetermined 1. Tortricidae Maschwitz et al. 1986
Myrmicinae

...Table 1 continued
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...Table 1 continued

J. Ponerinae
1. Anochetus 1. Predator to Brown Jr. 2000

unnamed fauna
2. Cryptopone 1. Predator to Brown Jr. 2000

unnamed fauna
3. Diacamma 1. Predator to Brown Jr. 2000

unnamed fauna
4. Emeryopone 1. Predator to Brown Jr. 2000

unnamed fauna
5. Harpegnathos 1. Predator to Brown Jr. 2000

unnamed fauna
6. Leptogenys 1. Coleoptera Witte et al. 2008

2. Collembola Witte et al. 2008
3. Diptera Witte et al. 2008
4. Mites Witte et al. 2008
5. Molluscs Witte et al. 2008
6. Oniscid woodlice Witte et al. 2008
7. Oonopid spider Witte et al. 2008
8. Silverfish Witte et al. 2008
Others Brown Jr. 2000

7. Myopias 1. Millipede Brown Jr. 2000
8. Odontomachus 1. Predator to Brown Jr. 2000

unnamed fauna
9. Odontoponera 1. Predator to Brown Jr. 2000

unnamed fauna
10. Pachycondyla 1. Predator to Brown Jr. 2000

unnamed fauna
11. Platythyrea 1. Isoptera Brown Jr. 2000
12. Ponera 1. Predator to Brown Jr. 2000

unnamed fauna
K. Proceratiinae
1. Discothyrea 1. Predator to Brown Jr. 2000

unnamed fauna
2. Probolomyrmex 1. Predator to Brown Jr. 2000

unnamed fauna
3. Proceratium 1. Predator to Brown Jr. 2000

unnamed fauna
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Ant – flora Interactions

Unlike highly specialized associations between hemipteran and
plants, ants are more opportunistic in their choices of patterns
although partitioning was also significant between ant versus
hemipteran, and between ants versus plants. Relationships
between ants and plants have been reported by many authors
(Bluthgen et al. 2001, Cannicci et al. 2008, Dauber et al. 2006,
Dejean et al. 2008, Edwards et al. 2007, Fiala et al. 1996, Heil
et al. 2000, Larrea-Alcazar & Simonetti 2007, McKey & Davidson
1993, Ness & Bronstein 2004, Oliver et al. 2007, Paiva, E. A. S
et al. 2007, Prinzing et al. 2008, Rico-Gray & Oliviera 2007,
Solano et al. 2005, Tillberg 2004, Val & Dirzo 2003 and Zhongjian
et al. 2008).  McKey & Davidson (1993) reported that out of more
than 2,178 plant genera, 52 plant genera are associated with plants
with 32 are endemic to the Oriental and Indo-Australian regions.

In Malaysia, over 31 plant species have also been identified
to have involved in trophobiotic interactions with ants and
hemipterans (Bluthgen et al. 2006). Four subfamilies of ants
(Dolichoderinae, Formicinae, Myrmicinae and
Pseudomyrmecinae) have been reported to have the most
interactions with plants (Table 2).

The ant of the subfamily Myrmicinae recoded the most
number of genera (6 or 10% of all Myrmicinae) that interact with
plants (Table 2). This is followed by Dolichoderinae (3 or 21%
of all Dolichoderinae), Formicinae (4 or 17% of all Formicinae)
and  Pseudomyrmecinae (1  or 33%  of  all  Pseudomyrmecinae).
The plant from the family Euphorbiaceae interact the most with
ants with 7 records. This is followed by Moraceae (5),
Verbenaceae (4), Capparaceae (3), Caesalpiniaceae and
Crypteroniaceae (2 each) and 1 for Acanthaceae, Fabaceae,
Flacourtiaceae, Loganiaceae, Rubiaceae and Rutaceae (1).
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Table 2: List of plants that interact with ants

No Ant (Genus) Host plant Authority
Family Species

A. Dolichoderinae
1. Dolichoderus 1. Acanthaceae Thunbergia Fiala et al. 1996

grandiflora
2. Iridomyrmex 1. Verbenaceae Clerodendrum Maschwitz et al.

fistulosum 1994a
3. Technomyrmex 1. Euphorbiaceae Macaranga Fiala et al. 1996

caladiifolia
2. Verbenaceae Clerodendrum Maschwitz et al.

fistulosum 1994a
B. Formicinae
1. Camponotus 1. Capparaceae Capparis Maschwitz et al.

buwaldae 1996ª
(climber)

2. Euphorbiaceae Macaranga Fiala et al. 1996
caladiifolia
Macaranga Maschwitz et al.
lamellate 1996b
Macaranga Federle et al.
puncticulata 1998, Fiala et al.

1996
Macaranga sp. Federle et al. 1997

3. Moraceae Ficus obscura Maschwitz et al.
var. Borneensis 1996b

4. Verbenaceae Clerodendrum Maschwitz et al.
fistulosum 1994ª

2. Cladomyrma 1. Caesalpiniaceae Saraca Maschwitz et al.
thaipingensis 1991, Moog &

Maschwitz 1994
2. Crypteroniaceae Crypteronia Maschwitz et al.

griffithii 1991, Moog et al.
1998, Moog &
Maschwitz 1994

3. Euphorbiaceae Moog &
Maschwitz 1994

4. Fabaceae Millettia Moog &
nieuwenhuisii Maschwitz 1994

Table 2 continue…
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Spatholobus Moog &
Maschwitz 1994

5. Flacourtiaceae Moog &
Maschwitz 1994

6. Loganiaceae Strychnos Moog &
vanprukii Maschwitz 1994

7. Rubiaceae Neonauclea Maschwitz & Fiala
1995, Moog &
Maschwitz 1994

8. Rutaceae Moog &
Maschwitz 1994

9. others Brown Jr. 2000
3. Paratrechina 1. Euphorbiaceae Macaranga Fiala et al. 1996

caladiifolia
4. Polyrhachis 1. Poaceae Liefke et al. 1998

(Bamboo, Grass)
Other (herbs & Liefke et al. 1998
dry leaves)

C. Myrmicinae
1. Cardiocondyla 1. Moraceae Ficus obscura Maschwitz et al.

var. Borneensis 1994b
2. Cataulacus 1. Moraceae Ficus obscura Maschwitz et al.

var. Borneensis 1994b, Brown Jr.
2000

3. Crematogaster 1. Caesalpiniaceae Saraca Maschwitz et al.
thaipingensis 1991

2. Capparaceae Capparis Maschwitz et al.
buwaldae 1996a
(climber)

3. Crypteroniaceae Crypteronia Maschwitz et al.
griffithii 1991

4. Euphorbiaceae Macaranga Fiala et al. 1996
caladiifolia
Macaranga sp. Hashimoto et al.

1997; Federle et al.
1997; Fiala et al.
1989; Fiala et al.
1994; Fiala et al.
1999; Inui & Itioka

Table 2 continue…

...Table 2 continued
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2007; Maschwitz
et al. 1984;
Nomura et al. 2001

Macaranga Maschwitz et al.
lamellata 1996b

5. Moraceae Ficus obscura Maschwitz et al.
var. borneensis 1994b

6. Verbenaceae Clerodendrum Maschwitz et al.
fistulosum 1994a

4. Monomorium 1. Capparaceae Capparis Maschwitz et al.
buwaldae 1996a
(climber)

 5 Pheidole 1. Euphorbiaceae Macaranga Fiala et al. 1996
caladiifolia

6. Tetramorium 1. Euphorbiaceae Macaranga Fiala et al. 1996
caladiifolia

2. Moraceae Ficus obscura Maschwitz et al.
var. borneensis 1994b

D. Pseudomyrmecinae
1. Tetraponera Unknown Unknown Personal

observation

DISCUSSIONS

Ants interact with a large number of flora and fauna.  This paper
has compiled studies that looked into the interactions of Malaysian
ants with other organisms.  All 12 ant subfamilies that exist in
Malaysia have interaction records with other organisms.  This
indicates the importance of ants in the ecosystem.

Many roles that ants play contribute to crucial ecological
requirements and needs of the ecosystems. This includes the
process of the decomposition of organic materials, protection
against pests, nutrient supplier and pollination. However, not all
of these processes have ever been reported from Malaysia.

All these interactions involve different kinds of strategies
namely chemicals, tactile contacts that revolves around the process
of adaptation (evolution). Ants and their partners do modify
themselves in order to fit to each other’s needs and adaptability.

...Table 2 continued
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Plants for example have evolved a multitude of adaptations to
affect ant behaviour from food bodies and extrafloral nectarines
(EFN) to provide food, domatias (nest sites) in hollow thorn or
twigs, to elaiosomes, nutritious appendages on the seeds, that
motivate ants to move seeds to their nest and thus aid the dispersal
of plants (Rico-Gray & Oliviera 2007).

All these interactions benefit the ants or/and the host.
However, the host can also receive negative effects from the
interaction. Therefore, proper understanding of various
interactions between ants and other organisms could be used to
predict ecological conditions within a given habitat by the
presence of a particular ant species (Schultz & McGlynn 2000).

There are still lots of scopes in ant interactions need to be
studied and explored.  For example, organisms that parasitize on
ants may be used to control certain ant species that may harm
others. Study by Poinar et al. (2007) on parasitizing nematode on
fire ants in Argentina may be applied locally. On the other hand,
repelling behaviour of certain ants to herbivores may also useful
to be manipulated for insect pests control.

In conclusion, there are number of other studies indicates the
ecological and economic importance of ants in Malaysia and that
the opportunities to study it should not be missed out. Not only
in Malaysia, research on interaction of ants with its environment
is still widely available and open for debate.
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