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Abstract

Apis cerana is the native honey bee of Asia, keep by people in the rural or forest margin area. The main
problem to keep A. cerana is its agressive behavior and tending to abscond. Hence, this study objective
was to observe the defensive behaviour of A. cerana in two lowlands areas, Parung Panjang (PP) and
Lebak (LB) West Java, Indonesia. The observations were carried out for six times in a day (6 am-4 pm).
We used eight colonies of A. cerana for each location studied. Twenty i of isopentyl acetate (IPA) as the
alarm pheromone was pipetted to the black cotton ball hanging 10 ¢cm from the bee hive entrance.
Result showed that there were five sequentials behaviour of A. cerana defensive behaviour in respond
to the stimulus i.e. alert with nestmate recruitment, fly surrounding the stimulus, hanging on the
stimulus, and balling behaviour at the nest entrance and balling at the stimulus. A. cerana in LB tend to
form balling directly around the stimulus (attack the stimulus); however A. cerang in PP tend to form
ball in front of their nest. Hence, A. cerana from LB showed more aggressive behaviour compared to
that of bees from PP,

Introduction

Beekeeping In Indonesia comprises of two honey bee species, those are the native Asia honey bee Apis
cerana and the imported European honey bee, Apis mellifera. Currently, Apis mellifera is more attractive
to be used as the honey bee in the beekeeping because of the high honey production. However, Apis
mellifera has several drawbacks, such as its susceptibility to the Asian bee Varrhoa mites pest. Apis
cerana is the native honey bee in Asia, hence rural or forest margin community could keep the bees as
one of their income source. As a native bee, this species is adaptive to the Varrhoa mite.

The main probiem to keep A. cerana is the bees perform aggressive behavior. in A. mellifera, there are
colonies perform defensivie behavior as well as gentle colony. Both gentle and defensive behavior have
been extensively studied in A. mellifera. The defensive A.mellifera showed their behavior while defense
the nest. A. mellifera colony defense comprises of two distinct behaviours: guardians and stinging (Hunt
1998). For A. mellifera, guards are workers of mean age of 15 days that patrol the entrance of the hive in
search of animal that approaches the nest. Stinging are A. mellifera bees of the mean age of 19 days that
response to major disturbances of the colony by flying out, stinging and pursuing intruders. However,
there is a lack study for A. cerana behavior and genetics, including the defensive behavior. So far,
Indonesia beekeeper mentioned that A. cerana as defensive bees. There is no information of variation of
sting and guard behavior. Since A. cerana is suitable for Indonesia rural bee keeper, we need to improve
the A. cerana management; one way is to find the less aggressive defensive A. cerana. To achive the goal
to obtain a gentle non-aggressive A. cerana race need a multiyear researches. This proposed research is
the first year and is a basic research. The output of the research first is the type of defensive behavior in
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Observations of A. cerana behavior

Observations were carried out in August 2007. Two parts of behavior observations: (1) A. cerana flying
activity, i.e. numbers of A. cerana flying out from the nest were counted in 5 minutes; (2) defensive
behavior (Wojke 1992). Those behaviours were carried out to examine the correlation between the
flying activity and the defensive behavior. Both were observed at six times experiments, i.e. 06.00,
08.00, 10.00, 12.00, 14.00, dan 16.00 (two replicates). In observations of A. cerana defensive behavior,
we used a 1 meter stick with a black cotton ball hanging at one end. Twenty ul isopentif asetat (IPA) 98%
as the alarm pheromone was pipette to the cotton ball in each experiment (Arechavaleta-Velasco et al.
2003). The ball was horizontally hanging 10 cm in front of the hive within five minutes. During the
experiments, humidity, temperature and light intensity were recorded.

Data analysis. Data were analyzed by using ULEAD Video and Cyberlink Power DVD. Number of
guardians, bees hanging at the cotton ball and bees flying around the cotton ball were counted (Hunt et
al. 1998). Five A. cerana defensive behavior categories were determined based on bees numbers, i.e.: 1,
2, 3,4, and 5 each for numbers of bees ranging from 1-25, 26-50, 51-75 and 76-100.

RESULTS AND DISCUSSION

Descriptions of A. cerana Defensive Behaviour

This study confirmed that the five characteristics of five characters of A. cerana were detected (Table 1).
Guarding is the first outdoor task perform by a worker bees. They inspect the organisms coming towards
to the colony, based on the olfactory, visual, and tactile (Hunt 2007). Alert is the first behavior detected,
produced a recruitment of the colony nest mate (Figure 1a). Then the bees fly surrounding the stimulus
(cotton ball). The next response was constructing a balling behaviour at the nest entrance (Figure 1b)
and balling behaviour at the cotton ball stimulus (Figure 1c). This behavior sequences were agree with
that of Breed (2004) mentioned that A. mellifera defensive behavior was perception, orientation,
identification, alert, recruitment, flying toward to stimulus, and attack.

A.cerana defensive behavior: Step 1. Alert and Recruitment behaviour

The guardian recruited other bees from inside the nest (Breed et al. 2004. ). Hence, the number of the
bees in front of the entrance hole increased rapidly within 1-15 sec. Most of the guardian bees
performed the recruitment (93%, N=183) (Table 2). The recruitment mean time was 25.51 + 22.07 and
24. 84 + 21.19 sec, respectively for A. cerana from PP and LB. In other study, A. cerana tend to rush
entering the nest when a predator approach to the nest (Seeley 1982},

A.cerana defensive behaviour: Step 2. Fly surrounding to the cotton ball behaviour
Most A. cerana (99%, N=187) fly surrounding to the cotton ball and the mean of time bees fly

surrounding the ball was 32.87 £ 33.59 and 23.06 + 17.9 sec, respectively for PP and LB. This showed
that A. cerana in LB gave faster response to the alarm pheromone, compare to the A. cerana from PP.

A.cerana defensive behavior: Step 3. Hanging at the cotton ball

A number of 60.3 % observations of A. cerana performed hanging to the stimulus {cotton ball)
observations {(N=114). This behavior was seen at the 98.23 + 53.52 and 77.14 t 54.34 sec, respectively
for A. cerana from PP and LB (Table 4). Hanging at the ball would be a secondary perception and
discrimination to the stimulus (Breed et al. 2004).
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Alignment A. cerana putative gene 36L17.15 with A. mellifera
36L17.15 {Lobo et a/.2003)
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Alignment A. cerana EST1 with A. mellifera {Lobo et al. 2003)
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