
Ecology of ants
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Common pest ants 
in the urban environment
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Tapinoma melanocephalum 
(ghost ant)

• Most important species. 
• Nuisance, do not bite or 

sting. 
• 1.3 - 1.5 mm. 
• Monomorphic workers. 
• Dark head and thorax, 

translucent gaster and legs. 
• Emit a rotten coconut smell 

when crushed. 
• Outdoor species, but can be 

found nesting indoor under 
moist condition. 

• Prefer sugar-based food.

•  Manage with liquid or gel bait 
   for indoors, and repellent  
   perimeter treatment for outdoor 
   situation. 
•  Avoid tree branches touching  
   buildings.
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Tapinoma indicum 
(ghost ant)

• Very important species. 
• Nuisance, do not bite or sting. 
• Very similar to Tapinoma 

melanocephalum, except 
having brown-coloured gaster 
and legs. 

• Outdoor species. 
• Prefer sugar-based food, but 

may also respond to protein- 
and oil-based food. 

• Manage with liquid or gel bait 
for indoors, and repellent 
perimeter treatment for 
outdoor situation.

•  Avoid tree branches touch-
ing buildings.

Paratrechina longicornis 
(crazy ant)

• Very important species. 
• Nuisance, do not bite or sting. 
• 3 mm, monomorphic workers. 
• Dark brown to black; long 

legged. 
• Body with long and coarse 

hairs. 
• Move erratically when 

disturbed. 
• Outdoor species, but forage 

indoors for food. 
• Prefer sugar-based food, but 

normally a general feeder.

•  Manage with perimeter  
   treatment with non-repellent 
   insecticides. 
•  Baiting is less effective. 
•  Trim tree branches.
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Monomorium pharaonis 
(Pharaoh’s ant)

• Important indoor species. 
• May bite, but rarely sting. 
• 1.5 - 2.0 mm, monomorphic 

workers. 
• Yellow brownish in colour, 

two nodes. 
• Indoor species, but may 

sometimes nest outdoors in 
the tropics. 

• Prefer protein and oil-based 
food. 

• Baiting is the best method to 
manage if its nest cannot be 
located.

•  Never spray with pyrethroids 
   against this species - it may  
   further worsen the infestation.
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Monomorium floricola
• Very important species. 
• May bite, but rarely sting. 
• 1.4 - 1.8 mm, monomorphic 

workers. 
• Dark head and gaster, 

brownish thorax and nodes, 2 
nodes. 

• Indoor species, but can be 
readily found outdoors. 

• Prefer oil- and protein-based 
food. 

• Highly attracted to peanut oil. 
• Manage with bait containing 

proteinaceous or oil-based 
attractant.

•  Never spray with pyrethroids
   against this species.

Anoplolepis gracilipes 
(red or yellow crazy ant)

• Important species. 
• Do not bite or sting. 
• 4 - 5 mm, monomorphic 

workers. 
• Yellow brownish in colour, long 

and slender body. 
• Kills prey by spraying formic 

acid. 
• Outdoor species, can form 

supercolonies. 
• Broad diet, but prefer protein 

and sugar-based foods.

•  Manage by broadcasting
   granular baits.
•  Perimeter treatment with
    non-repellent insecticides.
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Pheidole megacephala 
(big-headed ant, coastal brown ant) 

• Important species. 
• May bite and sting. 
• 1.5 - 3.0 mm, dimorphic workers. 
• Major workers with big head. 
• Outdoor species, particularly nest in 

soils, under potted plants, etc. 
• Prefer to feed on protein and oil-

based food. 
• Drench nests with pyrethroids. 
• Granular baits are recommended if 

nest cannot be located. 
• Perimeter treatment with non-

repellent insecticides.

Camponotus spp 
(carpenter ant)

• Moderately common species. 
• Do not bite or sting. 
• Large species (4 - 17 mm), a 

few species in Singapore. 
• 1 node, a ring of hairs on 

gaster tip. 
• Nest in trees and wood 

structures, hollow out wood to 
build nest. 

• However, do not feed on wood. 
• Prefer sugar-based food, but 

may also feed on dead insects.

•  Inspection at night only.
•  Injection of fast-acting
    insecticides into wood where
    nest is located.
•  Bait with sugar-based liquid or
   granular baits.

Monomorium destructor
(The Singapore Ant)
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Major and minor workers
of M. destructor

Some important biological 
and ecological 
characteristics



Establishment of new colony

• 2 ways how an ant colony can be 
established: 

- swarming !pairing !establish! 
- Budding (most household ants).

ALATES LEAVING THEIR NEST TO 
SWARM

Budding

• Movement of one to several queens 
with some workers carrying 
immatures to establish a new 
colony. 

• Very common in household ants. 
• Queens are not needed to start new 

colony; larvae can be turned into 
queens through special feeding.
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What could cause budding and 
nest relocation? 

(Tay & Lee 2015)
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Will cause 
1. Pyrethroid insecticide 
2. Physical disturbance 
3. Other ant invasion

Will partially, or will not cause 
1. Food depletion. 
2. Moisture depletion.

How many workers and queen are 
required to start a colony of the 

Pharaoh ant
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50 workers 
1 queen 
Brood not required



Food sharing 
behaviour

•Trophallaxis. 
•Foragers will ingest liquid food which will later be 
shared among colony members. 

•Liquid food and water will be ingested until 
abdomen is swollen.  Solid food will be carried 
back to the colony. 

•Solid food (eg. dead insects, food crumbs) will be 
fed to the larvae.  The larvae will then regurgitate 
the digested food back to the workers. 

•Trophallaxis makes control of ants via baiting 
possible. 

•The path food follows within a colony may vary 
with ant species, food availability and season. 

 

Larval role in food regulation
• Ant larvae regulate colony nutrient flow 

and distribution. 
• They store important proteins required 

for colony development and 
metamorphosis. 

• Earlier studies showed that queen ants 
obtained liquid nourishment from oral 
secretion of larvae (especially larger 
ones). 

• Removal of larger larvae often resulted 
in decreased egg production. 

• The body weight of queen was also 
found to be affected by presence/
absence of larvae. 

• Larger larvae normally receive protein 
first than younger ones.

By providing the 
worker ants with 
dyed food (blue - 
protein, red - 
sucrose), we 
tracked the 
movement of 
nutrient into larval 
stages

Nutrient distribution to different stages of 
larvae by workers of the Pharaoh’s ant 

(Lim et al. - Sociobiology 46: 505 - 514)

Larger larvae fed  
with proteinaceous 
food (dyed blue)

Younger 
larvae fed with 
sucrose (pink)



Protein profiles of 4 larval stages of M. pharaonis after 
subjected to different protein diets  

(Silver-stained SDS-PAGE) (Lim et al. 2005 - Sociobiology 46: 505 - 514)

L1 L2

L3 L4

The higher dietary protein expression seen in L4, suggested the role of this stage in protein nutrient regulation 
within the colony. L4 stages -  first to be fed by the returning foraging workers especially solid food particles.

Larvae as nutrient donors and recipients 
(Chong et al. 2002 - Proc. Int. Conf. Urban Pests 4: 121 - 128)

Workers

Stage 1 
Less important donor, 
only when colony 
starved >3d, small 
larvae

Stage 2 
Important donor as 
the stage 3 larvae, 
no significant 
difference from 
Stage 3

Donors

Stage 3 
Important donor 
stage, large larvae

Mediators

Recipients
Stage 1 
Less important 
recipient, normally get 
less proteinaceous 
food.

Stage 2 
More important  
Recipient than Stage 1.

Stage 3 
Most important 
recipient stage, large 
larvae, always receive 
proteinaceous food.

Stage 1: 1 - 5 d after hatching, anus at posteroventral end, body covered with hairs in parallel rows. 
Stage 2: 6 - 10 d after hatching, presence of hooked body hair, developed head and mouthpart. 
Stage 3: 11 - 15 d after hatching, extended head w/ mouthpart, food basket at anteroventral body region.

Note:

starved

Chong et al. (2002)

• Results indicated that for both stage II and III 
donor larvae, percentage of larvae receiving food 
(as mediated by workers) were affected by three 
factors: 
 1. starvation period. 
 2. period after introduction of food. 
 3. recipient larval stages. 

• As for the donor larval stage I, percentage of 
recipient larvae were only affected by the first two 
factors.



Food preference

• Food preference varies with different ant 
species, and different seasons. 

• Colony with lots of immatures normally 
require more proteinaceous foods, than 
carbohydrate food type. 

• Protein are given to queen and larvae, while 
carbohydrate is shared among workers. 

• However, if the ‘preferred’ food was given 
continously for weeks (satiation), workers 
may show a higher tendency for other 
foods. 

Food Preferences of Different 
Ant Species

Crazy Ants Big Headed Ants

Ghost Ants Pharaoh ants

Peanut butterHoneyPeanut butter

Peanut butter

Peanut butter

Honey

Honey

Honey

Nutritional preference of common 
urban pest ants

________________________________________________________________________ 
Species	                            Nutrient	                           References 
	 	 	 _________________________________ 
	 	 	 Carbohydrate        Protein	        Lipid 
________________________________________________________________________ 
M. pharaonis	  Moderate              High	        High             Eow & Lee (2007) 
M. floricola	  Moderate              Moderate	        High             Eow & Lee (2007) 
M. destructor	  High	               Moderate	        Moderate     Eow & Lee (2007) 
M. orientale	  High	               Moderate          Low	            Loke & Lee (2006) 
T. indicum	  High	               Moderate	        No	            Chong & Lee (2006) 
T. melanocephalum High	               Moderate	        No	            Lee (2008) 
A. gracilipes	  High	               Moderate          Low	            Lee (2008). 
P. longicornis	  High	               Moderate	        No	            Lee (2008) 
P. megacephala	  Low	               High	        Moderate     Loke & Lee (2004) 
S. geminata	  No	               High	        High	           Lee (2002) 
________________________________________________________________________



Periodic (seasonal) food preference
• Granovsky & Howell (1983) reported 

changes in bait preference.  
• An 18-month study (Feb ’99 – Aug ’00) was 

conducted on a population of Pharaoh’s 
ant, and on 19 populations of Pheidole 
megacephala. 

• Peanut butter and honey as bait. 
• Changes in food preference were seen. 
• This behavior can be caused by: 
	 1.  Changes in colony development 

(Erpenbeck 1981). 
	 2.  Food satiation (Edwards and Abraham 

1990). 
• Regulation of nutrient intake is important to 

foraging workers because queens and 
larvae have different nutritional 
requirements.

Seasonal food preference of a 
Pharaoh’s ant population*
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Periodical changes in food preference of 
Tapinoma indicum over 20 weeks  
(Chong & Lee 2006 - Sociobiology 48: 875 - 883)



Nutritional preference of the 
Pharaoh’s ant after a week of 
starvation

Eow et al. 2005 - Sociobiology 45: 15 - 29. 

From all nutrients - preferred protein and lipid 
on first day, and subsequently preferred 
proteinaceous food only.

From carbohydrate - showed a slightly higher 
preference to carbohydrate on first day, but 
still preferred proteinaceous food.  After that, 
preferred proteinaceous food.

From protein - showed preference towards 
proteinaceous food.

From lipid - showed higher response towards 
lipid, but gradually back to proteinaceous food.

Summary - After being starved for a week, 
Pharaoh ants showed an initial preference 
towards the food type they were starved from, 
but their main preference is still towards 
proteinaceous food.

Nutritional preference of the 
Pharaoh’s ant after a week of 
satiation

Eow et al. 2005 - Sociobiology 45: 15 - 29. 

With all nutrients - normal response - control 
sets.

With carbohydrate - showed a distinct higher 
preference towards protein on first day and 
subsequent days.

With protein - showed a preference to carbo- 
hydrate and lipid food only on the first day, but  
preferred proteinaceous food from second day 
onwards.

With lipid - showed a distinct higher 
preference towards protein on first day and 
subsequent days. 

Summary - After being satiated for a week, 
Pharaoh ants showed an initial preference 
towards the food type they were starved from, 
but their main preference is still towards 
proteinaceous food.

Overcoming food preference 
changes: dual-module baits



Foraging behaviour
• Worker ants forage for food and water. 
• Foraging behaviour varies with species. 
• Mark-recapture studies had been used to 

estimate foraging territory and distance. 
• In the tropics, foraging activity usually 

peaks at night. 
• Pheromone trails are used to follow 

between food and moisture sources, and 
the nest. 

• Ants also use structural guidelines when 
foraging.

Foraging patterns of P. longicornis, M. 
pharaonis and S. geminata

Foraging activity patterns of P. 
longicornis, M. pharaonis and S. 

geminata

• Foraging activity patterns for all three 
species were relatively similar. 

• Activity peaked at 2 – 4 hours after sunset 
and ceased at 1500. 

• Foraging activity was negative correlated 
with ambient temperature. 

• Hooper & Rust (1997) – foraging activity 
S. xyloni peaked at 2 – 7 hours after 
sunset.



Foraging activity of field Tapinoma indicum 
populations in relation to temperature & humidity 

(Chong & Lee 2006 - Sociobiology 48: 875 - 883)

Foraging rhythm of Monomorium orientale 

(Loke & Lee 2005 - Sociobiology 46: 595 - 602)

Lee (2009)Lee (2009)



Nesting habit 
• Most pest ant species nest outdoor, while a few 

nest indoor.  
• It is essential to know nesting habit of the 

species, so that proper treatment can be 
executed. 

	 _________________________________________ 
	 	 Nest outdoor	 	      Nest indoor		  

	 	 Fire ants	 	      Pharaoh ants 
	 	 Big-headed ants	      Thief ants 
	 	 Crazy ants	 	      Ghost ants 
	 	 Ghost ants 
	 __________________________________________________

Where do ants commonly 
nest outdoors?

• Under potted plant. 
• Crack and crevices near the drainage 

system 
• Crack and crevices in brickwork. 
• Wall cavities. 
• Under the slabs. 
• In the soil. 
• In leaf axils.

Potential nesting site for:
1. T. melanocephalum.
2. T. indicum
3. P. longicornis



Potential nesting site for
P. longicornis

Potential nesting site for:
1. T. melanocephalum.
2. T. indicum
3. P. longicornis

Potential nesting site for:
1. S. geminata.
2. P. megacephala



Reduce moisture source
for ghost and crazy ants

Potential nesting site for:
1. T. melanocephalum.
2. T. indicum.
3. P. longicornis

Where do ant nests indoors?

• Can be anywhere, but generally closer to 
moisture sources. 

• Check nearby indoor potted plants, water 
taps, under carpet, etc.

This is where ghost ants like to nest!



Potential nesting site for:
1. M. pharaonis.
2. M. floricola

Remember to look for glasses of water during your inspection
indoor - above is an indication that a colony of Pharaoh’s ant is 
probably just around the corner!

Nest location (indoors or 
outdoors) 

Indoor species 
M. pharaonis. 
M. floricola. 
T. melanocephalum* 
T. indicum* 

*Not common, but possible.

Outdoor species 
T. melanocephalum. 
T. indicum. 
P. longicornis. 
Anoplolepis gracilipes. 
S. geminata. 
P. megacephala. 
M. destructor. 
M. pharaonis* 
M. floricola*



Implication on control

It will assist you in finding the nesting 
location!  However, make sure you are able 

to identify the correct species first!


