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including broods. Nectar contains low to
moderate concentration of sugar and
honeybees dehydrate nectar to produce
honey (i.e. stored carbohydrate source).
Mussen (2005a and b) reported that
honeybees derived their protein, vitamins,
minerals and some carbohydrate from
pollens. He explained further that no
single pollen source provides all the
nutritional needs. Honeybees must have a
variety of pollens to remain healthy and
produce the royal jelly required to feed
the queen and rear brood. When colony
inspection reveals little or no pollen in
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ABSTRACT. The effect of sugar syrup on colonies of Apis mellifera adansonii
(Hymenoptera: Apidae), in an apiary at University of Lagos, was studied and the
colonies were monitored between Nov. 2001 and Oct. 2003. During this period, sugar
syrup was administered as nectar substitute to Colonies A and B and colonies C and D
which lacked sugar syrup served as controls. In the 15t dry season (Nov. 2001 ~ Apr.
2002), the production of colonies A and B were 35.0kg and 30.5kg and their
population densities were 24,610 and 22,727, respectively, while the production of
colonies C and D were 37.0kg and 40.5kg and the population densities were 27,040
and 29,790 respectively. In the I" wet season (May 2002 - Oct. 2002), colonies A
and B weighed 24.5kg and 22.5kg, respectively, while their population densities were
25,360 and 23,810, respectively. Colonies C and D weighed 22.5kg and 24.0kg and
their population densities were 15,846 and 22,500, respectively. Colonies A and B
. weighed 42.5kg and 39.0kg. and had population density of 34,770 and 33,240
respectively in the 2nd dry season (Nov. 2002 - Apr. 2003). Colonies C and D had
comparatively lower production (29.5kg and 35.5kg) and population densities (25,592
and 31,634, respectively). This study showed that administration of sugar syrup to
colonies of A. mellifera adansonii in wet season sustained more population of bees for
foraging activities in the 2nd dry season. This significantly increased population and
production in colonies A and B in the 2nd dry season.

INTRODUCTION
The natural foods of adult honeybees

are pollen, nectar and honey. Nectar is a
glandular secretion of plants, collected by
honeybees at the bases of flowers, which
the bees depend upon for their energy
(Haydak, 1970; Johansson et al., 1976).
Pollens are also obtained from flowers by
bees to feed members of the colonies
*Corresponding author; Email:
kamiluayofasasi@yahoo.com
'Department of Botany and Microbiology,
Faculty of Science, University of Lagos,
Akoka, Lagos.

48

mailto:kamiluayofasasi@yahoo.com


NlGERIAN JOURNAL OF ENTOMOLOGY VOL. 24, 2007

the combs, or the anticipated weather is
going to prohibit pollen foraging for
more than a couple of days, it is
sometimes necessary to feed some pollen
substitutes (sugar syrup) to colonies of
honeybees.
Standifer (2005) reported that

honeybees can be fed with various
foodstuffs (candy, brewer's yeast,
soybean flour, wheat, fructose, com syrup
etc) apart from sugar syrup to supplement
pollen or honey. In practice, beekeepers
give their bees supplemental foods to
develop and maintain colonies with
optimum populations for (1) nectar flows,
(2) pollination of crops, (3) autumn and
spring divisions, (4) queen and package-
bee production and (5) over-wintering
(Standifer et al., 1978). It is generally
believed that feeding bees with sugar
syrup is not required in the tropics
because of longer nectar period.
Tropical bees consume more energy per

year in form of honey or sugar than bees
in the temperate regions because they
work round the clock and remain active
through the year. The bees need syrup
feeding during rainy season, especially in
June, July and August when they may not
be able to regularly forage. Bees can be
fed stored honey in the hive, brown
(unrefined) sugar (called candy), white
(refined) sugar, any acceptable pollen
substitutes or supplements (Ojeleye,
1999). There are numerous methods of
feeding honeybees with the sugar syrup.
These include the use of frame (Division
board) feeders, the friction top containers
or any suitable container with lid and
inner feeders.
In Nigeria, most part-time and full-time

beekeepers lack adequate knowledge on
how and when to feed pollen, nectar
substitutes or supplements to colonies of
A. mellifera adansonii so as. to sustain --'F=l"-' g-.-,l::-.-Ar--s-e-t-u-p-o ..•.f~L-a-n-g-s-tv-o-.thr-.. --
high population of bees and strengthen hive.
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them during scarcity or dearth period
(wet seasons).This study focused on the
effect of sugar syrup as nectar substitute
on colonies. of honeybees, A. mellifera
adansonii.

MATERIALS AND METHODS
Study Site.
The study site was the Biological

Garden of the University of Lagos,
Nigeria. The garden which has an
estimated area of about 250 ha, is situated
on an extensive Lagoon front,

Culture of Bees.
Honeybees were reared and cultured in

artificial beehives called Langstroth hives
constructed with hardwood (Terminalia
macroptera - black afara) with iron
roofing sheets. The hives measured
47.5cm and 40cm in length and width,
respectively, with height of 47.5cm, and
were placed on stands measuring 50cm in
height, 40cm x 40cm in length and width,
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respectively. Colonies 'Yere established
by attracting bees into the hives using
paste of 7.0ml of honey and 35g of sugar
grains enclosed in perforated Petri-dish
placed inside each hive (Figs. 1 and 2).

/' " l ,A Four hives were successfully colonized
// '/)~y1. within 30 days of trial. The colonies (A, '

, I ,/'/,,! V / ;?t"/../', B, C and D) of A .. mellifera adansonii in
..IL /", ~/.t~\~~ the four hives were allowed to

50Jnm,";f' F.-+ "~-::-< acclimatise for one year, after which
~ , " ~~~ii1':~ .'f"- Innereovl!r. sugar syrup administration on the

colonies commenced. respectively.
Colonies were established by attracting
bees into the hives using paste of 70ml of
honey and 35g of sugar grains enclosed
in perforated Petri-dish placed inside
each hive (Figs. 1 and 2).
Four hives were successfully colonized
within 30 days of trial. The colonies (A,
B, C and D) of A .. mellifera adansonii in
the four hives were allowed to
acclimatise for one year, after which
sugar syrup administration on the
colonies commenced.
Administration of Sugar Syrup
Sugar syrup was prepared by dissolving

35.0g of sugar grains in 350ml of water,
contained in graduated jars covered with
perforated lids. Wooden tray feeders
(inner feeders) (20cm x 14cm x 4cm)
were, constructed and. used to introduce
sugar syrup to feed the colonies internally
in the hives. Colonies A and B were fed
sugar syrup at 48hr intervals in .dry
seasons of Nov. 2001 - Apr. 2002 and
Nov. ,2002 -, Apr. 2003, but at 24hr
intervals in the wet seasons (May - Oct.
2002 and May -Oct. 2003)., The volume
of sugar syrup consumed by colonies A
and B within the specified period were
recorded. by subtracting the volume of
syrup left after feeding from the. total '
volume ,of syrup offered. Colonies C and
D (controls) were not supplied sugar
syrup in both dry and wet seasons,

•

Fig. 2. Sectional diagram of Langstroth
hive.



, -, NIGERIAN JOURNAL OF ENTOMOLOGY VOL. 24, 2007 I ' 51

Table 1.. Response of A. mellifera adansonii colonies
administration in dry and wet seasons.
Coloniesal SI dry season 1st wet season

(Nov. 2001-Apr.(May 2002-0ct.
2002) 2002) ,
Prod. No. of Prod. No. of
(kg) bees! (kg) bees!

36,000 36;000
cm3 cm3

. 35.0 24,610 24.5 25,360A+

30.5 22,727 22.5 23,810

22.5 15,846

B+

C+ 37.0 27,040

D-f 40.5 29,790 24.0 22,500

to . sugar syrup

2nd dry season 2nd wet season
(Nov.2002-Apr. (May 2003-0ct. -,

;;;;...20,,--,0...;;;..3..l-.) 2;;;...0,,--,0-,,-3..<...)_
Prod. No. of
(kg} bees!

36,000
cnr'

26.5 -28,010

Prod.- No. of
(kg) bees!·

36,000
cm3

42.5 34,770

39.0 33,240 24.0 24,460-

29.5 22,592 .21.5 15,410 •.

a+ Colonies supplied sugar syrup.
- Colonies not supplied Sugar syrup .

35.5 31,634 _23.5 18,230.

.Table 2. Volume (ml) of sugar syrup consumed by colonies of A. mellifera
adansonii.
Colonies" 1st dry season

(Nov. 2001 -
Apr. 2002)

1st wet season
(May 2002-
Oct. 2002)

season
2nd dry season 2nd wet

(Nov. 2002- (May 2003 - ,
Apr. 2003) Oct. 2003)

6 198 34,490 32,220- A+

5,782 31,280B+

C-

NIL NILD-
a+ Colonies supplied sugar syrup.
- Colonies not supplied sugar syrup.

The production of each colony in terms
of weight was measured weekly at
1800hr for 24 months (Nov. 2001 - Oct.
2003). Bee population in each hive .was
also estimated as described by Farrar
(1937). Ambient temperature and
humidity were recorded. The data were
subjected to Student-t test at tx: = 0.05.

4,825

6,004 29,876

NIL - NIL

NIL

RESULTS
There were significant (t; = 0.05.)

seasonal differences in production and
population densities of A. mellifera
-adansonii colonies supplied with sugar
syrup and those without (Table 1).
Between Nov. 2001 and Oct. 2002,
colonies A and B with sugar syrup



wet season (May - Oct. 2002), 65,770ml
of syrup was consumed by the. two
colonies. Between Nov. 2002 and Apr.
2003, 4,825ml and 6,004ml were
consumed by colonies A and B,
respectively, while _32,220ml and
29,876ml were consumed by colonies A
and, B, respectively, between May and
Oct. 2003. More sugar syrup was
consumed in wet seasons than in dry
seasons (Table 2). Generally, colonies of
A. mellifera adansonii produced more
honey in dry seasons (Table 1).
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weighed 35.0kg and 30.5kg, respectively,
while their population densities were
24,610 and 22,727, respectively. In the
wet season (May 2002 - Oct. 2002)
colonies A and B weighed 24.5kg and
22.5kg, respectively, while their
population densities were 25,360 and
23,810, respectively (Table 1). There was
reduction in weight of both colonies A
and B but the population densities did not
change remarkably.
Colonies C and D which were without
sugar syrup weighed 37.0kg and 40.5kg,
respectively, while their population
densities were 27,040- and 29,790,
respectively, in dry season (Nov. 2001 -
Apr. 2002). In the wet season (May -
Oct. 2002), colonies C and D weighed
22.5kg and 24.0kg and their population
densities were 15,846 and 22,500,
respectively (Table 1). When compared,
colonies C and D weighed more and had
significantly higher population densities
than colonies A and B in dry season
(Nov. 2001 - Apr. 2002) (Tablel ), In the
wet season (May - Oct., 2002), all
colonies had low weights, but the
population densities of colonies A and B
were significantly higher than those of
colonies C and D. The higher population
of bees in colonies A and B resulted to
increase in production and density in the
Nov. 2002 - Apr. 2003 dry season.
Colonies C and D had lower production

(29.5kg and 35.5kg) and population
densities (25,592 and 31,634) in the same
period. This was as a result of low
population of bees in colonies C and D at
the end of the preceding wet season.
The volumes of sugar- syrup consumed

by colonies of A. mellifera adansonii in
both dry and wet seasons are shown in
.Table 2. At the end of the dry season
(Nov.' 2001 - Apr. 2002), 6,198ml and
5,782ml of sugar syrup Were consumed
by colonies A and B, respectively. In the

DISCUSSION
The results in Table 1 showed that

colonies C and D weighed more and had
more population than colonies A and B in
the dry season. Probably the sugar syrup
supplied to colonies A and B discouraged
foraging activities of the colonies, while
.the absence 'of sugar syrup in colonies C
and D encouraged foraging activities in
dry season. Goodwin (1997) had reported
that feeding of sugar syrup creates
shortage of nursing bees to accept nectar
loads, and because, the nectar gatherers
had difficulty in getting their loads
accepted foraging activity is discouraged.
In wet season (May - Oct. 2002),
colonies A and B had more population
than colonies C and D. This was as a
result of sugar syrup fed to colonies A
and B in wet season' which aided and
stimulated brood production (Standifer,
2005). Studies by Standifer et a/.'(1978),
Seegeren et at. (1996) and Ojejeleye
(1999) have also shown that bee colonies
fed pollen or nectar substitutes (such as
sugar syrup)' in dearth periods (wet
seasons) sustained or increase population
to gather nectars and pollens during the
nectar flow period. The effect of sugar
syrup on colonies A and B manifested in
the second dry season (Nov." 2002 - Apr.
2003) when colonies. A and B' recorded
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