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ABSTRACT

Torchlight plays an important part during colony inspection and honey harvesting in the tropics.
The impact of coloured lights on night — time colony management of the African honey bees (Apis
mellifera adansonii) was investigated in a Gmelina arborea plantation, Obubra, Nigeria. A
Tanzanian top-bar bee hive coated with bee wax at the inner surface to attract bees and four
identical torches modified to emit green, blue, red and white (control) lights were used. The four
colours served as treatments for the study. The experiment was conducted for four weeks during
the wet season in June/July, 2010. The mean numbers of honeybees attracted to each coloured
light were: white (143.00), blue (122.50), green (97.75) and red (85.00). Analysis of variance
showed that there were significant differences (0.001, p < 0.05) among the various coloured
lights in relation to number of bees attracted to each light while the Fisher's Least Significant
Difference (LSD) revealed no significant difference between green and red coloured lights (0.274,
p < 0.05) alone. The red and green lights are therefore recommended for management of African

honeybees at night.
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INTRODUCTION

Beekeeping is one of the oldest branches of
agriculture. It includes the collection and care of the
bee swarms, pollination of field crops by bees, the
study of bee products and the breeding of the bees
for large scale honey production. Azuma, (2009)
noted that honey bees produce valuable products
including honey without competing with other
activities of agriculture and forestry. Beekeeping
practices is a global activity and capable of alleviating
the livelihood of peasant populations by serving as
important sources of nutrients, medicine and cash
income in a developing economy such as Nigeria.
According to Agoade (1977), beekeeping is
surrounded by marginal understanding in tropical
Africa and particularly Nigeria. Fadare et al., (2008)
asserted that modern beekeeping was still at an
infant stage in the Niger Delta region of Nigeria;
however, Farinde et al (2005) recorded high level of
knowledge of honey production by beekeepers in
Oyo State, Nigeria.

In most parts of Nigeria, hive opening in beekeeping
are sometimes done at night. High temperatures
during the day make the bees active and sometimes
difficult to handle (Aidoo, 2009). Worker bees
become less active during the cooler times of the day
and especially at night hours, (Yasuyuki, 2009). Most
beekeepers therefore attend to their colonies late in
the evening when temperatures are low and the bees
are relatively calm, less defensive and easier to
manipulate. At nights, torch lights are very important
to beekeepers for visibility during hive inspection and
honey harvesting, however, the aggressive African
honey bees launch attack towards the direction of
light and sting the keeper in the process.

A major disadvantage in the use of torches during
inspection and harvesting is that bees and most
insects are attracted to light at night, (Wallner et al,
1995, Henda et al., 1999a). Taylor, (1986) observed
varied attraction to different light wavelengths in
Lepidoptera and suggest standardization for each
species of insects. Use of torchlight attracts bees in
high numbers towards the light. Most beekeepers use
smokers to drive the bees away during harvesting,
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while some engage torchlight, hence there is always
conflict between the use of torchlight and use of the
smoker, (Aidoo, 2009). Aggressive bees’ sting in
defense and protection of the colony, thereby causing
death of the bees involved which could reduce bee
population in the hive. A possible solution to this
problem is based on the fact that insects are less
attracted to certain coloured lights. The use of light
with different colours during night — time colony
management could be an alternative in honey
harvesting with less sting in the night. Thus the
objective of the study is to identify less attractive
coloured lights to African honeybees during night —
time colony management. This study investigated the
use of four (4) shades of colours (white, blue, red and
green) in night time colony management of African
honeybees.

MATERIALS AND METHODS

Study site: The experiment was conducted in the
Gmelina arborea plantation of the Department of
Forestry and Wildlife Management, Cross River
University of Technology, Obubra Campus (longitude
8°12'E and Latitude 6°00'N) in June/July, 2010.
Though the study was carried out in the plantation,
the overall vegetation of the area is that of tropical
rainforest of the Guinea-Congolian region with
pockets of secondary forests and derived savanna.

Data Collection and analysis: Four identical torches
were obtained from a local market. The first torch
produced ordinary white light, while others were
modified to emit blue, red, and green light
respectively by cutting out a round piece of blue, red
and green polythene sheets and fixing them on the
glasses of each torch. Four sheets of black cloth
measuring 50cm’ each were obtained. Colonies of
the Africa honeybee (Apis melllifera adansonii) were
encouraged to colonize the beehives using beeswax
as an attractant. Beeswax was thoroughly rubbed
against the walls of the Tanzanian top-bar hive, the
landing boards, the ridged portion and the wooden
starter top-bars. Beeswax was decided because it is
considered the best of all baits; it can quickly attract a
swarm of bees. Beeswax is the most reliable bait
because it retains its properties for a long time which
is an advantage over other baits, (Akachukwu, 2005).

Enough evidence of hive colonization was observed
after eight weeks, a strong colony of honeybees was
chosen for the experiment (torchlight experiment). At
7.00 pm when it is already dark, the colony was
disturbed by tapping the side of the hive close to the
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entrance. A piece of black cloth measuring 50cm?
was hung 20cm from the entrance and the white light
was shone on it. The number of bees attracted to the
spotlight in the cloth in a five-minute period were
counted and recorded. The experiment was repeated
in the same colony with blue, red and green light from
the modified torches in different days. The
experiment was replicated four times within four
weeks. Data were analyzed using completely
Randomized Design (CRD) and Fishers Least
Significant Difference (LSD) as describe by Akindele,
(1996).

RESULTS

African honey bees were attracted to different
coloured light shown on white cloth mounted close to
the beehive entrance at night. Results from the
experiment showed the mean attraction figures in
four weeks as white light (143.0), Blue light (122.5),
Green light (97.8) and red light (85.0) as shown in
Fig.1.

Data was subjected to statistical analysis (ANOVA) to
test the degree of variance in the African honey bee
attraction to different colour lights, result revealed
significant differences in the ability of different colour
lights to attract honey bees, (Table 1).

Table 1: Analysis of Variance of honey bees
attracted to different coloured lights

Analysis of variance (ANOVA) of honey bees light

attraction
Sum of Mean
Squares df Square F Sig.
Treatment | 8013.188 3 2671.063 |10.793| .001
Error 2969.750 12 247.479
Total 10982.938| 15

It was observed that the colour differences of the
torch lights are highly significant 0.001, (p < 0.05).
This implies that the colour effects in attracting honey
bee when disturbed in the night are not equal. LSD
result of multiple comparisons in (Table 2) showed
significant differences within various coloured lights.
The attraction of honey bees to white and blue light
was not significant comparatively, (0.090, p < 0.05).
Also no significance difference was observed
between green and red colour lights, (0.274, p <
0.05).




Table 2: Multiple comparisons of bees attracted to
different coloured lights (LSD)

Types | Types of Mean
of light light Difference Std. Error Sig.
White Green 45.25000" 11.12383 .002
Blue 20.50000 11.12383 .090
Red 58.00000" 11.12383 .000
Green White -45.25000 11.12383 .002
Blue -24.75000 11.12383 .046
Red 12.75000 11.12383 274
Blue White -20.50000 11.12383 .090
Green 24.75000 11.12383 .046
Red 37.50000° | 11.12383 | .006
Red White -58.00000" 11.12383 .000
Green -12.75000 11.12383 274
Blue -37.50000" | 11.12383 | .006
*. The mean difference is significant at p < 0.05 level.
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Fig. 1: African Honeybees attraction to different
coloured lights in four (4) weeks

DISCUSSIONS

Beekeeping holds a great potential to contribute to
poverty reduction and environmental protection
including forest conservation through pollination
activities of the bees. Studies have shown that honey
bees are extremely visual animals, with a large
portion of their brain dedicated to visual processing
(Gronenberg, 2001). Ultraviolet light was observed to
be the most effective spectral area for attracting
insects at nights, (Blomberg et al., 1976). Most
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research using light traps has focused on monitoring
of moths, and the literature reveals little about the
attraction of beneficial insects such as honey bees to
light, (Henda et al., 1999b). Collection of honey are
traditionally done when it gets cool and after sunset
to avoid attack of honey bees, (Yasuyuki, 2009). The
efficiency of four light sources in attracting African
honey bees with a view for improved night time hive
management showed that red light attracted the least
number of bees (85.0) out of the four different lights,
(Fig.1). This is consistent with similar work in a
neighbouring country Ghana where, (Aidoo, 2009)
found that African honey bees are least attracted to
red light than white light when disturbed in darkness.
In this work bees were subjected to other coloured
lights apart from red and white to ascertain the best
coloured light for night time hive management. It was
observed in the experiment that white (143.0) and
blue (122.5) coloured lights attracted highest
numbers of bees, this confirms the assertion of
Henda et al., (1999c) that blue and cool white lights
are about equally attractive to moths at night in
Missouri, USA. Forager bee have been found much
more positively phototactic in a laboratory assay,
(Ben-Shahar et al., 2003), apparently forager bees
population in the hive are usually larger than other
casts.

Honey bees have well-developed color vision
(Werner et al., 1988). Analysis of variance of bee
attraction to light at night, (Table 1) showed
significant differences in four tested coloured lights,
(0.001, p = 0.05), indicating that bees can be less
aggressive at night under certain light conditions,
calmness of African honey bees under specific lights
reduces the fear and danger of sting. Fear of sting
was identified as a major setback of bee keeping in
Uganda, (Mujuni, 2012). African honey bees have
been noted to be aggressive when disturbed,
particularly those in high altitude areas as observed
in western Uganda, (Corner, 1984, Aidoo, 2009). The
Fisher's Least Significant Difference (LSD) procedure
was used to test for differences among pairs of
means and to recommend the coloured light which
will be least attractive to the bees during night-time
colony management of bees, (Table 2). Although, the
red light attracted the least number of bees than the
green light, LSD procedure showed that the mean
numbers of bees attracted to the two colours are not
significantly different (0.274, p < 0.05). White and
blue coloured lights attraction were significantly
different from green and red lights attraction.
However, green and red coloured lights showed



similarity in bee attraction, hence, ignite less
aggression at night, and could be used in managing
bee hives at night with fewer stings on the operator.
Disturbed bees always sting the gloves of the person
bearing the torchlight, thereby causing death of the
bees involved and consequently reducing colony
population.

CONCLUSION

Beekeeping is considered to be the most suitable off
farm business for improving the livelihood of peasant
farmers in sub-Sahara Africa, because, it requires
minimum level of daily management and take off
capital. The fear and danger of bee sting in apiculture
can be reduced to barest minimum if appropriate
coloured light is used during night inspection and
management of bee hives in tropical Africa. Based on
our findings, red or green light is recommended to
enhance visibility and reduce sting in the
management of African honey bee at night-time.
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