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Abstract

Stingless bees (M. beccarii) have developed many approaches to control nests from their enemies/pest and predators/. Defensive
behavior of M. beccarii was not conducted by physical body. Despite lacking a sting, stingless bees are active in defending their
enemies possess numerous defensive mechanisms. The study was conducted at Holeta Bee Research Center, stingless bee (M.
beccarii) apiary site to investigate three defensive mechanisms (dyadic (one to one), Group interaction and colony interaction or
defensive behavior). The objective of study was to conduct the defensive mechanism of stingless bees (M. beccarii) against ants
(D. fulvus). Defensive behavior between D. fulvus and M. beccarii was observed by different numbers of workers of ants and
stingless bees in each group. Dyadic encounter a defensive between single worker of D. fulvus and M. beccarii, Group
Interaction: Defensive between thirty two workers from each group and Colony interaction between a mass of colonies defensive
were observed. In Colony interaction defensive behavior aggressive interaction between the D. fulvus and M. beccarii was freely
observed when a part of stingless bee nest with brood and adults were placed near the ground close to the D. fulvus nest. The
interaction between ants and stingless bees in dyadic and group interaction were overpowered by ants where as in colony
interaction deter by stingless bees. This is may explain why stingless bees living in free environment without attack of ants
though they share the same ecology. Therefore, identifying these ant-deterrent and exploring for the development of ant
protection for other is suggested.
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1. Introduction

Stingless bees (Meliponini) are a significant social attained
insects widely active in the transfer of pollen grains crops in
non —closed farms and closed [4, 22]. Stingless bees have
developed many approaches to control their home from their
preys and pests. Numerous M. beccarii place where they live
resisting attack are summarized by [21]. Workers of some
social insects involve self-suicidal defense and other insects
were seal their nest entrances from the external to protect

against their enemies and during while others seal their nest
entrances from the outside to protect against their enemies and
during harsh seasons.

In honey bees (Apis Mellifera L.), sting autonomy is well
known that contains the individual defense of the sting ap-
paratus from their parts. Venom delivery increases phero-
mone release and also the device be able to go on with expand
much time later the capable of wounding occurrence [10, 5].
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Animals destroy their self via internal rupturing or explosion
of an organ which ruptures the skin and the ants defend by the
chemical known in some of them species [6] and termites [3].
Aphids use a defending mechanism by producing sticky se-
cretion causing attack the aphids’ predator, there by immobi-
lizing it [23]. All those mechanisms together social factor and
biological variation certainly cause mortality in the guarding
workers.

Many species of stingless (Meliponinae) were distributed
Worldwide, around equator tropics and sub -equator. Sting-
less bees be strong resemblance associated A. melifera, and
reside live permanent cooperate of insects [16, 20]. Because
of their sting is vestigial M. beccarii be cannot swindle [17].
Even though defense is important for colony survival,
non-stinging particularly in stingless bees is an important
phenomenon to protect them from self-scarify unlike body
rupture in stinging A. mellifera workers. But, stingless bees
front on to attacking at home starting numerous origin vary
beginning warm blooded vertebrates near home over charge
bees [24, 22, 20]. without talking any notice absent a swindle,
M. beccarii are active in defending their enemies own scores
of self-justifying process as well as freezing, harrying, corro-
sive additive drug, frighten chemicals capable of acting
hormones and be suspended watch over [25]. As a result,
stingless bees (Meliponinae) are less likely attacked by their a
natural enemies like safari ants, wasps, spiders and small hive
beetle (personal observations). Rather, they are highly af-
fected by anthropogenic effects like deforestation and habitat
fragmentations with poor management.

Driver ants (Dorylus fulvous) are the most damaging pests
familiar to pounce A. mellifera in several territory in sub
-tropical countries of Africa [1, 9]. It is announced to be
nearly all consequence and wide spread existing foe of honey
bees in Sudan [8], in Uganda [14, 2, 7]. Ants cause serious
damage to honey bees and their products and as a result many
productive bee colonies have been killed due to ants attack.
Furthermore, tenacious strike along Dorylus fulvous an-
nounced just key source for runaway A. mellifera. [9, 7].
According to [7] has approximate once-a year economic
dropping of A. mellifera and their products due to ants attack
in the two areas of Ethiopia is exceed $ 250,00 per year.

Interaction between driver ants (D. fulvus) and stingless
bees (M. beccarii) is yet not investigated despite their living
environment is similar (both harboring underground). Even
though stingless bees are much vulnerable to ants attack due
to their nesting nature, it is not common to observe that
stingless bees are attacked by ants as that of the honey bees
(personal observation). This indicates that the stingless bees
may involve different and effective strategies of the stingless
bees against their enemies was a paramount important to
co-manage them with honey bees and | turn prevent against
ants. Therefore, confirmation of our observation and under-
standing the defensive mechanisms of the stingless bees
against ant is paramount important. Hence, the objective of
the project was to confirm stingless bees protect themselves

from ants and identify the defensive mechanism of stingless
bees against ants.

2. Methodology

The activity was conducted at Holeta Bee Research Center
(HBRC) of stingless bee apiary site. Twenty well established
stingless bee colonies in pot hives were used for the experi-
ment. An observation platform, with circular dimension was
prepared as a media to easily observe behavioral and interac-
tion between the two species during the experiments.

2.1. Study on Defensive Mechanisms

To describe and quantify the behavioral defensive mecha-
nisms and inter specific encounters between M. beccarii and
D. fulvus, three different tests were used: Dyadic encounters,
Interaction between groups of workers and interaction be-
tween colonies.

2.1.1. Dyadic Encounters

Dyadic (one-to-one) encounters was used to determine the
fighting ability of individuals. An observation platform with a
perforated cover that allowed circular dimension (diameter 5
cm, height 7 cm) with a cover that allowed air circulation was
made as a media. Single workers from each species was
randomly picked and then placed simultaneously in an ob-
servation platform. A total of 20 fighting reactions were ac-
complished. Defend /fight/initiators, means of contact
(physical fighting) the successful and the minimum hourly
requirements to win were observed and recorded. In addition
to physical fighting, the incidence of a strong abdominal
gaster flexation as an indicator of chemical defense was ob-
served.

2.1.2. Group Interaction

The test using interaction between group of workers M.
beccarii and D. fulvus aimed to assess the fighting abilities
of both species in such encounters and to determine the level
of workers aggressiveness. Thirty two worker from each
species were randomly selected and kept in separate obser-
vation platforms according to procedure of [19]. For D.
fulvus, equal proportions of the major, median and minor
morphs were used. Both set of workers were tipped gently
into a single plastic container (30 x 20 x 8 cm) with a
transparent cover. The workers of each species were placed
in opposite sides of the box separated by piece of wooden
board before the start of observation. Combat durations of
10,20,30,40 and 50 min were tested, using fresh groups each
time. Each duration were repeated three times. The mean
number of ants and stingless bees that died was recorded. In
addition to physical combat, gaster flexation by M. beccarii
was observed.
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2.1.3. Colony Interaction

The fighting or contact between massive number of indi-
vidual ants species was used in accordance with the producers
described by [11, 12, 25], with some variations. The luring of
driver ants into M. beccarii domestic sites by providing them
with raw or rotten meat is common in rural areas of Ethiopia
to eradicate pests, cockroaches, house bugs, spiders, and
others. In our first set of experiments, ant colonies was at-
tracted by providing them with honey bee comb containing
different stages of broods according to [19]. Initially, the
comb was placed close to the ants bivouac until the worker
swarm moved on to it. After approximately 30 min, the comb
was gradually dragged along the ground, with an additional
brood dropped to motivate foraging along the way, until it was
very close to the stingless bee nest. In this way, it was easy to
induce large numbers of D. fulvus workers into the M. bec-
carii territory and bring the two species into contact. In the
second set of experiments, a portion of M. beccarii nest with
brood and adults was removed from its original nest and
placed near the ground close to a D. fulvus bivouac from
where the latter was marching on honeybee brood combs. To
assess how territorial defense was affecting the levels of
combat, the experiment was repeated four times in M. bec-
carii territory and four times in D. fulvus territory.

2.2. Statistical Analysis

The collected data were analyzed using descriptive statis-
tics and presented by table and graph.

3. Results and Discussions

3.1. Dyadic Encounters

80

60

40

20 +

Ants Stinglss bees

Figure 1. Percent of fight initiators.

Single workers of stingless bee (M. beccarii) and D. fulvus
were fight each other. During the fight observation the action
of stingless bees and ants were recorded in different minutes
in percentage (Figure 1). From all 20 tests, the 14 fight initi-

ators (70%) were D. fulvus and 6 fight initiators (30%) were M.

beccarii. D. fulvus worker fighters were imperative to start
fight and M. beccarii worker fighters slow to join fight. M.

beccarii were more exposed to die before D. fulvus. Physical
interactions lead with the D. fulvus attacking, biting stretching
the legs and wings of M. beccarii were observed.

70% fights were initiated by ant where as 10% of the
stingless bees were died in 20 minutes and the rest 90% of
them in 30 min of fighting while only 10 of the ants were died
until 40 minutes (Table 1). The physical fighting was con-
trolled by ants mainly by attacking the stingless from back by
biting and pulling their legs.

This suggests that stingless bees were not defending ants
through physical interaction (fighting).

Table 1. Percent of deaths recorded in different times.

Time q ) 0, 0,
(minutes) Stingless bees’ death (%) Ant death (%0)
10 0 0

20 10 0

30 90 0

40 0 10

Figure 2. When Single workers of M. beccarii and D. fulvus join
each other in prepared media.

Figure 3. M. beccarii and D. fulvus fight each other.

3.2. Group Interaction

In group interaction, it was observed that ants were fighting
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in group against stingless bees. While, stingless bees fight in
individual. Latter D. fulvus was in group or individually
stretched legs of M. beccarii/ their challengers/ in variation
ways until they became stretched eagled and unmoving. In M.
beccarii, the assistance of a fight worker was rare and of short
duration. In 30 min fighting, 100% of stingless bees were died
(Table 2). During fight, stingless bees were physically injured
and lost their legs and wings. As the time of fighting increased
the numbers of dead M. beccarii workers were observed to
increase. As indicated by [13, 17, 18] there is less evidence
for cooperative fighting in eusocial bees.

Table 2. Percent death of fighters in different times.

Time (minute) Stingless bee death (%)  Ant death (%)

10 10.7 0
20 66.7 0
30 22.6 0
40 0
50 0

Figure 4. Group of D. fulvus and M. beccarii test.

3.3. Interaction Between Colonies

Aggressive interaction between the D. Fulvus and M.
beccarii was freely observed when a part of M. beccarii nest
with brood and adults were placed near the ground close to the
D. fulvus nest. The ants were run away aggressively when
introduced to stingless bees, the D. Fulvus were able to travel
round the M. beccarii nest. M. beccarii were not participated

in fight during ants attracted by combs were join their territory.

Reversing direction of D. Fulvus workers was seen.
Simultaneously, a portion of M. beccarii nest content was
cut and placed near the nest of ants (D. fluvus). Similarly, the
colony of ants were disturbed and run out of their nests to the
surrounding environment when portion of stingless bee nest
introduced to the nest of Ants. This suggests that the nest of
stingless bees deter ants, this result agrees with report of [15].

Figure 5. Interaction between colonies of ants and stingless bees.

4. Conclusions and Recommendation

Ants were the fight initiators, and defeated stingless bees in
Dyadic and group interactions through physical fighting and
biting. The most evident reasons for the success of D. fulvus
were biting and group combat. However, in colony interaction
at natural nest sites stingless bee colony deters ant colony. This
is may explain why stingless bees living in free environment
without attack of ants though they share the same ecology.
Therefore, identifying these ant-deterrent and exploring for the
development of ant protection for other is suggested.
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A. mellifera  Apis Mellifera

D. fulvus Dorylus Fulvus

M. beccarii  Meliponula Beccarii

Hbrc Holeta Bee Research Center
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