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ABSTRACT

Cumulative effect of sugar syrup (nectar supplement) on colony size of honeybees, Apis mellifera
adansonii Latreille (1804) (Hymenoptera: Apidae), in the Biological Garden of University of Lagos, was
studied. The population density (colony size) of honeybees in each hive was monitored monthly for
two years. In one treatment of two replicates, 0.1g/ml of sugar syrup was introduced using 350ml jar
with the aid of wooden tray feeders, while the second treatment of another two replicates lacked sugar
syrup. Colony size was estimated in each of the replicate using gravimetric method. The pattern of
colony population of the honeybees fed with sugar syrup was similar to those without sugar syrup
initially but unequal during most of the period of observation. The population size of the colonies fed
with sugar syrup remained significantly higher (p < 0.05) than those that were not fed with sugar syrup
after the first six months of the commencement of the study despite their similar pattern of fluctuation.
The practical implication of this study was that regular feeding of sugar syrup at appropriate time to
honeybee colonies for long duration (2 years) helped to sustain bee colonies with optimum population
for nectar and pollens gathering from the wild against active season, hence increasing colony produc-

tivity during nectar flow period.
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INTRODUCTION
Honeydews, nectar and pollens are natural
food of adult honeybees which are collected
by honeybees at the tips of buds and bases
of natural flowers which the bees depend
upon for their source of energy (Haydak,
1970, Johansson and Johansson, 1976 and
Fasasi et al., 2007). Nectar contains low to
moderate concentration of sugar and hon-
eybees dehydrate nectar to produce honey
which is stored in the combs. Pollens are
also obtained from flowers by bees to feed
members of the colonies including broods.

Honeybees derived their protein, vitamins,
minerals and some carbohydrates from pol-
lens (Mussen, 2005a and b). It was empha-
sized that no single pollen source provides
all their nutritional needs, so honeybees ex-
plore different botanical sources to have va-
riety of pollens to remain healthy and pro-
duce the royal jelly required to feed the
queen, rear brood and possibly store excess
in form of honey during bountiful harvest.
Regular colony inspection of beehives may
reveal acute shortage of nectar and pollens in
beehives which may be as a result of bad
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weather prohibiting foraging activities or
shortage of food in the environment. When
it is observed that honeybees are short of
honeydews, nectar and pollens from their
surroundings, it is sometimes necessary to
feed nectar or pollen substitutes (such as
sugar syrup or glucose candy) to bee colo-
nies particularly when they do not have sur-
plus in the colonies to sustain them during
dearth period (Fasasi et al., 2007). Aside
sugar syrup, honeybees can also be fed with
various foodstuffs such as candy, brewer’s
yeast, soybean, flour, wheat, fructose, corn
syrup (Standifer, 2005 and Fasasi et al.,
2007) and mahua flower (Bassia latifolia
Roxb) syrup (Singh and Upadhyay, 2008) to
supplement inadequate supplies of nectar
and or pollens from the Wild. In dearth pe-
riod, colony population of honeybees di-
minishes and poses serious threat to Bee-
keepers and honey industry. As a result, bee
colonies may die or abscond from their
domicile hives due to scarcity of sustainable
and quality food. Under such conditions
Beekeepers normally feed their honeybee
colonies with pollen substitutes to sustain
them throughout the dearth period
(Goodwin, 1997 and Singh and Upadhyay,
2008). In advanced countries such as Brit-
ain, Israel, America and India, commercial
Bee keepers feed their bee colonies with
pollen and nectar supplements such as
sugar syrup to develop and sustain the colo-
nies with optimum populations for (1) nec-
tar flow period, (2) pollination of crops, (3)
autumn and spring divisions, (4) queen and
package-bee production and (5) over-
wintering (Standifer et al., 1978 and Fasasi et
al., 2007), but Nigeria Bee keepers are not
well disposed to these acts and the numer-
ous advantages. In India, Feeding colonies
of honeybees (Apis mellifera) with syrup
made from the flowers of mahua (Bassia
latifolia Roxb) was found to enhance brood

area and number of frames occupied by hon-
eybees during times of dearth (Singh and
Upadhyay, 1999). Goodwin (1997) empha-
sized that feeding sugar syrup was one of the
earliest management techniques developed
for improving honeybee (Apis mellifera) polli-
nation of crops. The basic approach to sugar
feeding have been used to improve pollina-
tion which include (i) attracting bees to crop
by spraying it with sugar syrup (ii) redirecting
bees to a crop by feeding scented syrup ei-
ther inside or outside their hives (iii) feeding
syrup inside hive to increase the number of
pollen gatherers (Goodwin, 1997). Goodwin
and Houten (1991) also observed and con-
cluded that colonies fed three litres of sugar
syrup every three days collected significantly
more kiwifruit pollens than colonies fed one
liter every three days. Despite the above
mentioned advantages of supplemental feed-
ing of bee colonies, well managed colonies
require regular or continuous supplemental
feeding as the need arises for continuous
survival of bee colonies (Fasasi et al., 2007).
In Nigeria, between June and September,
particularly in South-West zone, there is
need to feed honeybees with nectar supple-
ment because the wet season reduces forag-
ing activities of honeybees which in turn af-
fects colony productivity (Fasasi and Malaka,
2005; Fasasi et al., 2007). Fasasi et al., (2007)
explained that honeybees can be fed on
stored honey or brown (unrefined) sugar
called candy or white (refined) sugar or any
acceptable pollen or nectar supplements in
the hives using either frame (Division board)
feeders, or the friction top containers or any
suitable container with lid or inner feeders.
Most part-time and full-time beekeepers in
Nigeria, sparingly feed nectar or pollen sup-
plements to their bee colonies particularly in
wet seasons because they lack the awareness
of the beneficial effect of supplemental feed-
ing of honeybees and the technique of how
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to feed their colonies. Hence, reducing
honey yield during the nectar flow season
probably as a result of low population den-
sity. This study focused on cumulative ef-
fect of sugar syrup on colony size of honey-
bees, Apis mellifera adansonii.

MATERIALS AND METHODS
Study site
The study site was the Biological Garden,
located by the lagoon front, University of
Lagos Campus which has an estimated area
of about 802 acre situated on an extensive
Lagoon front in the central part of Lagos
metropolis. The campus is located between
latitudes 06°©30" 15"N and 06031 20" N
and longitudes 3023' 05"E and 3024' 20"
E.

Culturing of Honeybees

Honeybees were reared and cultured in five
single-chambered artificial beehives called
Langstroth hives (Figures 1 and 2) (Plates 1
and 2) constructed with hardwood
(Terminalia macroptera — black afara) with iron
roofing sheets gave rise to bee cultures.
Each beehive measured 475mm and

400mm in length and width respectively with
height of 475mm, and were placed on each
stand measuring 500mm in height, 400mm x
400mm in length and breadth respectively.
These beehives were naturally colonized by
the honeybees from the wild using baits.
These cultures serve as stock for this experi-
ment. Four new set of colonies were estab-
lished by dividing the five old colonies into
ten new bee colonies. Of which the new four
hives were selected (A, B, C and D) for the
study. The colonies of Apis mellifera adansonii
in new four hives were allowed to acclima-
tize for one year, after which sugar syrup ad-
ministration on the colonies commenced.
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Figure 1: Sectional diagram of Langstroth beehive (Fasasi et al., 2007)
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Plate 1: Bee-keeping Site with colonized Langstroth beehives at
Biological Garden, University of Lagos Campus (Fasasi, 2008)
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Administration of sugar syrup to colo-
nies of A. mellifera adansonii

This experiment was set up using materials
from established bee colonies. In each treat-
ment, the hive was set up as follows. How-
ever, in each case only 24day old queens
were used to start the fresh progeny to form
new colonies in each treatment consisting
of the following. In one treatment, 0.1g/ml
of sugar syrup was introduced using 350ml
jar with the aid of a wooden tray feeder,
while the second treatment lacked sugar
syrup. Each of the two treatments was rep-
licated twice (in two separate hives). Bee
population in each replicate hive was esti-
mated once every month for a period of 24
months (2 dry and wet seasons alternatively)
by estimating bee colony size as described
below. The data were subjected to analysis
of variance at 5% level of significance.

Procedure for estimating bee population
in a colonized hive:

Bee population estimate in a colonized hive
(each replicate) was carried out monthly
using adapted gravimetric method of Farrar
(1937) and Fresnaye and Lensky, (1961) as

follows:

{a} General Procedures:

Before setting up the hive (i.e. before coloni-
zation), all the ten empty frame bars of each
hive were weighed individually and collec-
tively, after which the hive together with all
its ten frame bars was also weighed as a unit
(Y). After colonization, bee population was
estimated by using a net mesh (2mm) to
screen off the entrance of the hive at sunset
(5.00 - 7.00 p.m.), when most of the bees
were inside, before reweighing the hive plus
bee colony (K). After this, the hive was
opened and each frame bar with associated
combs, honey and broods were reweighed
using a spring balance (H). Following this, 5
sub-samples of bees were taken from the
brood chamber in a cup of known weight (P)
and weighed individually to determine the
mean weight of the number of bees in each
cup. By counting the number of bees, after
hypnotizing, in each cup (sub-sample of
bees), the weight of one bee (X) was ob-
tained by dividing the sub-sample’s weight of
bees only (wt. of bees + cup — wt. of cup) by
the number of bees in the cup.
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(b) Calculation of the estimated bee population was carried out after weighing as

follows:
Obtaining weight of bee colony per hive (culture):

Wt. of empty hive + all 10 empty frame bars weighed individually = Y
Wi. of bee colony + hive + 10 frame bars with combs + broods + honey = K
Wt. of 10 frame bars + combs + broods + honey = H

Wt. of bee colony + hive =K -H

Wt. of empty hive =Y — Wt. of 10 empty frame bars (W) =L

Wt. of bee colony = (K-H) - L

Mean weight of one bee in bee colony:
Mean wt. of cup =P

Mean wt. of cup + mean wt. sub-sample of bees = Q

Mean wt. of sub-sample of bees =Q - P
Mean wt. of one bee =Q - P =X
N

Where ‘N’ is the mean number of bees per cup

Calculation of Estimated bee population:
Estimated Population of bees in each colony =

The above described method (gravimetric
method) of estimating bee population was
adopted for easy understanding and practice
by Nigeria Bee Keepers rather than using
Capture-Mark and Recapture method of
estimating insects’ population which was
assumed to be more scientific for the Nige-
ria Non-literate Bee Keepers when this ex-
periment was designed.

RESULTS
The pattern of fluctuation of colony popu-
lation of A. mellifera adansonii fed with sugar
syrup was similar to those without sugar
syrup but unequal during most of the pe-
riod of observation (Figure 3). During the
first five months of observation (1st Dry
season), the rising population sizes of hon-
eybees fed with sugar syrup remained
slightly lower than those without sugar

WH. of bee colony= (K-H)-L
Q-P
N

Mean wt. of one bee

syrup. Thereafter, the population sizes of
colonies fed with sugar syrup remained sig-
nificantly higher (p < 0.05) than those that
were not fed with sugar syrup which show
two distinct unequal peaks between periods
of observation (Figure 3). Initially, between
November and May, the population sizes of
honeybees’ colonies with sugar syrup were
comparatively low to those colonies without
sugar syrup due to the fact that the honey-
bees were not readily accepting the syrup
initially as expected due to surplus nectar and
pollen available from the wild in that season.
But immediately the wet season became
prominent after the month of May, feeding
of sugar syrup was meaningful and well ac-
cepted by the honeybees because foraging
activities probably reduced. Despite the simi-
larities in fluctuation pattern of population
sizes of both colonies, honeybees colonies
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fed with sugar syrup maintained significant
population size throughout the remaining
experimental period of 24months. The re-
sults of this study showed that regular feed-
ing of sugar syrup at appropriate time to
honeybee colonies for long period (2 years)
favoured brood rearing, hence increasing
bee population density as observed in the
study. The Sugar syrup sustained more
population of bees in absence or shortage

of nectars and pollens from the wild in the
two wet seasons specifically and probably
stimulates brood rearing which led to popu-
lation increase. It was also observed from
this study that regular and appropriate feed-
ing of honeybees in artificial beehives with
sugar syrup at appropriate time has steady
and positive cumulative effect on bee popu-
lation (increase in population).
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Figure 3: Cumulative effect of sugar syrup on colony size of Apis mellifera

adansonii
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DISCUSSION
Haydak (1970), Johansson and Johansson
(1976 and 1977) and Standifer (2005) in
United States, Mussen (2005a and b) in
California, observed and reported that hon-
eybees fed with nectar and pollen supple-
ments due to inadequate supplies of nectars
and pollens from the field during the dearth
period, helped bee colonies to be more
populous and productive in readiness for
nectar flow period immediately after dearth
period. Fasasi et al., (2007) reported that
administration of sugar syrup to colonies of
honeybees (Apis mellifera adansonii) in wet
season sustained more population of honey-
bees for foraging activities in the dry sea-
son. This significantly increased population
and production of bee colonies. Availability
of sugar syrup (nectar supplement) in the
colony, in absence or shortage of nectars
from the wild, stimulated brood production
and the worker bees were motivated to
nurse their broods and the queen efficiently
by feeding and regulating the hive tempera-
ture at tolerable level thereby increasing the
population density within the colony
(Standifer, 2005). Sucrose is a common and
highly acceptable artificial food (Foster,
1972; Barker, 1977; Johansson and Johans-
son, 1977; Barker Lehner; 1978; Winston,
1987 and Singh and Upadhyay, 2008) which
stimulates honeybees’ colonies to rapid
growth. Singh and Upadhyay (2008) re-
ported that mahua syrup successfully pro-
vides both carbohydrate and protein to the
studied honeybees during lean period. They
concluded that mahua syrup appears to be a
better substitute than sucrose for feeding
bees during lean periods with respect to
brood area, number of occupied frames,
honey and propolis production and multi-
plication of colonies. It also significantly
increased larval weight, protein and fructose
content (Singh and Upadhyay, 2008). This

study does not only confirmed the observa-
tions of other authors on pollen supplemen-
tal feeding but also showed that continuous
feeding of honeybee colonies at every dearth
periods has significant positive cumulative
effects on the colony size of honeybees. The
practical implication of this study is that
regular and appropriate feeding of nectar or
pollen supplements (such as sugar syrup) to
bee colonies for longer duration (Two con-
tinuous wet seasons in two years) helps to
develop and sustain bee colonies with opti-
mum population for nectar and pollen gath-
ering from the wild specifically during pollen
and nectar flow period, hence increasing col-
ony productivity and enhancing crop pollina-
tion and colony division when the need
arises. It will also enhance fast development
and growth of commercial apiary for profit-
ability. This indirectly will boost crop and
fruit production to cater for the teaming
population. However, in Nigeria this act is
rarely practiced among beekeepers probably
due to lack of awareness on supplemental
feeding. The Beekeepers and Bee farmers are
advised and encouraged to feed their bee
colonies appropriately and timely to maxi-
mize the potentials of their bee colonies.
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