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Ecological studies on red ant Oecophylla smaragdina (Fab.)
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ABSTRACT: Seasonal variation in population, activity, interaction with other species of ants and
effect of food provision with regard to red ant Oecophylla smaragdina was studied. The population
and activity was maximum during summer months. Ant activity was positively correlated with ambient
temperature. Red and the black ants Tetraponera nigra, Paratrechina longicornis were found to
coexist whereas yellow crazy ant Anoplolepis gracilipes dominated and killed red ant members.
Provisioning food such as chicken shank was found to increase the number of colonies rapidly.
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INTRODUCTION

Ants are one of the most abundant and omnipresent
arthropod groups on earth and are dominant in
tropics and subtropics as scavengers and predators
on many arthropods. Two humid-tropic species,
Oecophylla smaragdina (Fab.) (Hymenoptera:
Formicidae) in Asia and Australia and O. longinoda
(Latreille) in Africa, exhibit similar biological traits.
They are active throughout the year and their
distribution and abundance depends on evergreen
trees and shrubs. The genus Oecophylla, which is
considered as a ‘living pesticide’ is one of the most
impressive members of forest landscapes because
of their dominance in local habitats, large body size,
aggressiveness in addition to the peculiar nesting
behaviour (Holldobler and Wilson, 1990). Offenberg
(2015) reported that recent works on Oecophylla
spp. showcase ants as highly efficient pest
controllers and they can reduce pest numbers and
their damage and increase yields in multiple crops.
A number of ecologists, studying biological pest
management in the tropics have suggested that the
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predatory power of Oecophylla is most outstanding
among ants in their localities (Way and Khoo, 1992;
Peng et al.,1999; Mele and Cuc, 2000). The
efficiency of Oecophylla is comparable to chemical
pesticides or higher, while at lower costs and they
provide a rare example of documented efficient
conservation biological control (Offenberg, 2015).

Peng et al. (2009) reported that the density of ants
needed for effective protection was considered
difficult to achieve under field conditions. So in
order to augment red ants, its cultivation have to be
undertaken. Here comes the importance in
generating information on the effects of
temperature, humidity, food provision, interactions
with other ant species etc. on the ant activity and
population build up which is undertaken in this study.

MATERIAL AND METHODS
Seasonal variation in population

The variations in the population of O. smaragdina
in different seasons were studied by counting the
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live nests present on ten host plants throughout the
year from March 2014 to March 2015 at 15 days
intervals. The host plants included three mango trees
and seven cinnamon trees present in the block No.
14 of college orchard of College of Agriculture,
Padannakkad.

Measurement of ant activity

Ant activity was measured on two mango trees
and three cinnamon trees, where the number of
nests are almost the same. To measure the ant
activity, the number of ants crossing 15 cm distance
at the chest height of the host plant in 120 seconds
time period was counted. Ant activity was measured
during rainy, winter and summer months for a period
of 30 days in each season. The measurement was
done daily at 7 am, 11 am, 3 pm and 6 pm.

Interaction with other species of ants

Interaction between O. smaragdina and other ant
species was studied by observing colonization by
red ants on plants dominated by other ant species.
0. smaragdina nests were placed on plants
dominated by other ants within a height of 1 metre
from the soil surface and the interaction between
ants were observed. Red ant nests were collected
from different trees like sapota, nut meg etc. Small
branches on which the nests were built were cut
carefully and collected directly in to plastic covers
and tied properly. These nests were taken to the
host trees and carefully tied on the host plant
branches. The experiment was done on 10 selected
cashew trees and 6 cowpea trellises. The study
was conducted in cashew trees which were
dominated by the two black ant species namely
Tetraponera nigra Jerdon and Paratrechina
longicornis (Latreille) and in cowpea trellises which
were dominated by Anoplolepis gracilipes. The
behaviour (aggressive / submissive) of the red ants
towards other ants and colony establishment by red
ants on the host plants were noted by taking
observations for two months.

Effect of food provision

The study on the effect of food provision on the

population O. smaragdina was done in 6 selected
cashew trees. The experiment was conducted in
November - December months. The number of
live nests constructed on 3 trees which were
provided with artificial food such as fish offal or
chicken shank (lower part of leg without meat and
with spur, claw and skin) was counted and
compared with that of 3 trees which were not
provided with food over a period of two months.
Two pieces of chicken shank was provided on the
trees at a height of 1 metre where more tender
leaves are present.

RESULTS

In the study on seasonal variation in O.
smaragdina population, it was observed that there
is a general tendency of increase in the number of
nests during summer months and decrease during
monsoon period as shown in the figure 1. In the
months of June - July when the heavy rain started,
the number of nests of red ant started decreasing.
At the beginning the average numbers of live nests
were 9.3 per host plant which increased to 9.65 in
April which then decreased to 6.7 in May 2014.
Thereafter, a decreasing tendency was observed
till September 2014. Then onwards increasing trend
was seen till January 2015 followed by a decreasing
trend.

Ant activity was measured during rainy, winter and
summer months for a period of 30 days in each
season daily at 7 am, 11 am, 3 pm and 6 pm and the
observations show that the higher temperature in
summer directly influenced the ant activity and a
positive correlation was found between the ant
activity and temperature. During the whole summer
period, the average temperature was 31.56 and the
ant activity was 58.56 where a weak positive
correlation coefficient of 0.193 was seen. In rainy
season, the temperature was less and so the ant
activity also was less. It was observed that during
raining, red ant prefer to stay inside the nest. The
ant activity was reduced with the reduction in
temperature which indicates a positive correlation.
During rainy season the average temperature was
only 2°C less than that of summer, but the ant
activity was only 28.79. This severe reduction
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Fig. 1 Mean number of live nests constructed on host
plants in every month from March 2014 to March 2015

during rainy season is due to the rains. It was
observed that the average ant activity during the
winter season was 12.79 with a temperature
average of 28.16°C. It can be concluded that in all
the three seasons the relation between ant activity
and temperature was positively correlated. The
graphical representation of the data is shown in
figure 2.
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Fig. 2 Mean ant activity and temperature during the
period of 30 days observed in three seasons

The observations on the ant activity and relative
humidity for 30 days in each season show that the
RH was higher in rainy season and a negative
correlation was found between the ant activity and
RH. During the whole summer period, the average
RH was 69.29 % and the ant activity was 58.56
where negative correlation coefficient of -0.246 was
observed. In rainy season, the RH was high and
the ant activity was less. Here ant activity was

reduced with the increase in RH which indicates a
negative correlation. It was observed that the
average ant activity during the winter season was
12.79 with RH average of 70.95. Here a positive
correlation was obtained and the relation between
ant activity and RH was negatively correlated in
the other two seasons. The graphical representation
of the data is shown in figure 3.
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Fig. 3 Mean ant activity and relative humidity during
the period of 30 days in three seasons

Mean ant activity and temperature at 7 am, 11 am,
3 pm and 6 pm in all the seasons are presented in
Table 1. The ant activity was found less during
morning hours when the temperature was less.
Comparatively high activity was found in all other
times. The average ant activity at 7 am was 12.84
where as it was 33.65 at 11 am, 32.06 at 3 pm and
30.70 at 6 pm, irrespective of the seasons.

Interaction between O. smaragdina and Tetraponera
nigra and Paratrechina longicornis was studied
by observing the number of nests built by red ant
on 10 cashew trees dominated by the other two
ant species for a period of one month and the data
is presented in figure 4. The data showed that out
of 10, on 5 trees red ants could not be established.
But on 4 trees they could built one new nest each
and on one tree 2 new nests were built. On first,
third and sixth tree, there was no increase in nest
construction during the period. But on fifth plant,
the number of nests increased to 2, then to 3 and
again to 2 during the period. The same trend was
seen on ninth tree also. There was no direct fight
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Fig. 5 Number of nests constructed by red ants on the
trees provided with and without food

was noticed between black ants and red ant up on
encounter. The interaction between them was found
as submissive and they coexist.

Interaction between red ant and yellow crazy ant,
Anoplolepis gracilipes was studied by observing
the number of nests build by red ants on six cowpea
trellises dominated by the yellow crazy ant. Here,
the interaction between yellow crazy ants and red
ant was found as aggressive and yellow crazy ant
was dominant over red ant. When a red ant colony
was introduced on a cowpea trellis colonized by
yellow crazy ant, fierce fighting between the
individuals of the two species was observed. Severe
mortality was inflicted on the side of red ants when
compared to yellow crazy ants. No red ant nest
could be established on trellises harboured by yellow
crazy ant and repeated introduction yielded the
same result. Within 3 to 4 hours all the individuals
of intruder were completely decimated.

The data on food provision done in six selected
cashew trees are shown in figure 5. On an average,
the number of nests on the cashew trees provisioned
with food increased 10 times where as it was only
1.35 times when food was not provided over a
period of 33 days which is significant.

DISCUSSION

In the study of seasonal variation in population, the
recolonisation of red ant after the rainy season was
less. It was because, when the red ant population
was diminished on many host plants during the fag
end of the rainy season, Anoplolepis got established
and dominated. Heavy mulching at the base of the
coconut trees provided during winter months
provided a very good environment for Anoplolepis
to harbour and multiply leading to the dominance
of Anoplolepis in that area. Anoplolepis make
their nests in soil and debris. In addition to this,
weeding and subsequent tilling activity in the
orchard led to clearing of ground vegetation of the
area. This human intervention also made the
recolonization of red ant difficult. In such areas, co
existence of Anoplolepis and Oecophylla did not
occur and Anoplolepis dominated. Mele and Cuc
(2007) reported that if red ant’s environment is
disturbed by weeding, spraying, pruning etc, they
will move to a quieter environment. This is in line
with the results by Seguni et al., (2011), who
reported that, the effect of ground vegetation
management on Oecophylla longinoda and its
competitor, the ground-nesting ant, Pheidole
megacephala, in a citrus orchard in Tanzania.
When ground vegetation was present, P.
megacephala tolerated O. longinoda and to some
extent cohabited with this ant on citrus trees. After
clean cultivation, P. megacephala displaced O.
longinoda from tree crowns and became the sole
occupant of the majority of trees.

Ant activity is severely reduced by rains. During
rains they stay inside their nests. A simulation of
rain like a spray of water also makes them less
active and forces them to stay inside the nest, which
is helpful in collecting the nests for spread to crops
for pest management purpose. Peng and Christian
(2005) reported that ant aggressiveness is greatly
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Table 1. Mean ant activity and temperature at 7 am, 11 am, 3 pm and 6 pm during 30 days period

Sl.no 7 am 11 am 3pm 6pm
Activity |Temperature| Activity |Temperature| Activity | Temperature| Activity Temperature|

1 12.10 25.10 40.20 31.10 27.50 30.20 3740 29.20
2 1140 25.70 25.00 31.00 25.70 30.50 37.50 28.80
3 12.90 2550 46.70 31.60 3430 33.00 36.70 29.80
4 11.70 2470 26.80 30.60 32.10 31.90 37.90 30.00
5 11.50 2490 40.30 31.50 3370 31.60 29.50 29.50
6 12.90 2550 41.50 29.80 36.70 32.10 29.90 30.60
7 12.60 2590 37.10 31.00 3340 31.00 34.40 30.50
8 1240 26.80 3330 3170 36.70 31.80 29.10 3040
9 12.50 2590 39.30 30.80 32.80 32.30 28.10 30.90
10 14.10 27.10 29.50 31.10 33.50 3250 3230 30.60
11 12.80 26.50 33.60 30.90 29.70 31.70 30.60 29.70
12 14.00 26.10 29.70 29.60 34.00 29.90 33.00 2720
13 12.50 26.60 3290 29.90 36.10 29.30 30.60 2920
14 1340 2550 28.10 31.10 30.10 29.80 30.80 2750
15 12.00 2550 40.10 31.50 33.80 30.80 30.50 28.90
16 13.80 2640 2640 3140 3490 30.50 2790 27.50
17 14.20 2590 31.50 31.70 30.30 3140 30.20 29.00
18 12.80 26.30 31.10 31.10 33.80 3220 31.20 2948
19 1290 25.60 26.00 31.50 26.20 3220 29.80 29.50
20 12.00 25.00 29.30 31.30 3120 29.50 25.30 30.30
21 14.80 27.00 3140 3140 35.80 31.30 26.90 29.80
2 1290 25.80 39.90 31.20 41.50 3220 31.00 30.90
23 1340 2750 33.10 31.10 30.20 3140 28.70 3120
24 12.60 26.70 31.90 3130 34.40 30.80 3230 30.80
25 13.30 25.70 3390 31.20 27.00 30.50 27.00 29.50
26 1290 2540 37.10 3040 3290 30.90 28.60 30.00
27 11.80 2530 31.90 30.80 26.90 31.10 2790 30.00
28 11.30 26.50 34.90 31.30 30.70 31.60 29.70 30.50
29 13.70 26.70 3440 3120 26.50 31.70 29.10 30.50
30 1420 26.90 3290 31.70 2990 31.00 27.10 3040
Mean 12.84 26.00 33.65 31.06 32.06 3122 30.70 29.73

reduced by spraying water on trees prior to harvest.
Their observations suggest that green ants either
go back to their nests or stay on the underside of
twigs and leaves when it is raining.

Food provision greatly increases the multiplication
potential of the red ant evidenced by the increase

in the number of nests within a short time. Chicken
shank which was usually discarded by chicken shops
was used in the experiment. Meat, dead rats and
fish offal are also effective as a protenaceous food
source as reported by Mele and Cuc (2007). This
is in line with the results by Sreekumar et al., (2010)
who reported that the provision of food in the initial
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days helps in the early establishment of the new
colony and connecting the plants harboured by red
ants using nylon ropes is found to be easy, if the
colonies were found to be nearby. It was observed
that, once provided these materials act as a source
of food for about a month. The food material is not
decayed because of the antibacterial activity of the
ant secretions. Das et al., (2013) reported that the
gastric secretions of Oecophylla have strong
antibacterial activity against a range of gram
negative and gram positive bacteria.
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