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ABSTRACT

This study assesses the honey, beeswax and pollen yields of colonies of a
stingless honeybee species, namely Trigona carbonaria in Egbelu Uvuru in
Aboh Mbaise Local Government Area of Imo Sate, Nigeria. Twenty-five
colonies of Trigona carbonaria were randomly selected on the walls, doors
and windows of a building. The honeycombs and pollen of each colony were
collected separately. The honey was processed using dripping method that
involved the use of muslin clothes. The weight of the honey, beeswax (residue)
and pollen harvested from each colony were weighed and volume of honey
determined. The result shows that there were variations in honey, beeswax
and pollen weight and volume of the honey in the colonies. Colony 17
produces the highest quantity of honey while colony 11 produces the least
guantity. Colony 17 produces the highest quantity of beeswax and colonies
1 and 9 produce the least quantity respectively. Colony 16 produces the
highest quantity of pollen while colonies 4 and 18 produce the least quantity
respectively. The average quantities of Trigona carbonaria colonies contents
showed honey weight (g) forming 53%, beeswax 36% and pollen 11% in the
pie-chart. Meliponiculture should be popularized and practised like
apiculture by both the government institutions and individuals so as to
ensure adequate production of Trigona carbonaria honey, beeswax and
pollen production.
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INTRODUCTION

Beesbelong tothethird largest insect order (Hymenoptera) which alsoincludeswasps
and ants. The tribe Meliponini belongs to the group of corbiculate bees and
encompassesall the beesknown as* stinglessbees’ found throughout thetropica and
subtropica ecosystem (Nates-perra, 2001 citedin N.R.C.R.I., 2008). Thereare about
400 stingless bee species in the world; out of which about 20 species have been
identifiedin Nigeria. ItincludesTrigonacarbonariawhichisamong the commonest
onesfoundinsouth-eastern Nigeria Stinglesshoneybeeslivein cavitieslikethestinging
beesand produceonly 1 - 4litresof honey per year which explainswhy meliponiculture
isnot common. However, honey produced by stinglesshoneybeesissaid to behighly
medicina and of very pleasing aroma. Honey has been defined asthe natural sweet

International Journal of Natural and Practical Sciences, Volume 2, Numbers 1 - 3, December 2014 13
ISSN: 2350-2169



substance produced by honeybeesfromthenectar of blossomsand/or fromthe secretion
of living partsof plantswhich honey beescollect, transform and combinewith specific
substancesof their own, storeand leavein thehoney comb to ripen and mature (Codex
Alimentarius Commission, 1989 cited in Joseph et al 2007). Honey isacomplex
mixtureand presentsvery gresat variationsin composition and characteristicsdueto
geographica and botanicd origin of nectar foraged by bees(Crane, 1980). Honeybees
make honey to useand storeasfood. Thistrait isexploited by humansof al stratafor
their nutritional and hedlth enhancements. A honeybee scolony ismadeup of the queen,
the drones, thebroods and theworkers. The productivity and efficiency of honey bees
being social insectsdepend on theavailability of their food, division of labour apart
from weather conditionsof their existing environment (Crane, 1992).

Stingless honeybees produce beeswax. Thisformsan important honeybees
product apart fromthe honey, pollen and royd jelly. Thereaboundsinformation onthe
ancient useof beeswax. Egyptiansuseditin ship building. IntheRoman period, beeswax
was used aswaterproof agent for painted wall sand as medium for mummy portraits.
Inthe Middle Agesbeeswax was considered val uable enough to become aform of
currency. It hasrecently found use asmodeling material, asacomponent of sealing
wax and in cosmeticsindustry (Root, 1962; Coulston, 2000).

Thebeeswax isgeneraly used asemulsifying agent for nearly al our modern
cold creams, shoes polish production, wood polish, ointment, lipstick, pomade and
rouges. Other industries using beeswax include textile, ink, candle, crayon and
pharmaceutical. Itisalsousedinfoodindustries. Itisusedin cooling food such as
cheese. Beeswax isproduced by honeybeesof certain ageinform of thinscales. The
scales are produced by honeybee-wax producing glands. The worker honeybees
normally suck honey that isequal to onethird of her body size. Thiscreates pressure
and increasethe body temperature which then leadsto secretion of beeswax. Thesize
of thewax gland depends on the age of theworker bee. Wax isusually produced from
abdominal segments4-7 and issecreted inform of small, irregularly shaped, oval
flakesor scaleswhich project from between the overlapped portions of thelast four
abdomina segmentsvisibleon theunderside of thebees(Dadant, 1975 citedin Crane,
1980). Theamount of beeswax secreted may exceed that required for extending the
cell wallsand capping the combs. Bees secrete beeswax in proportion to their needs.
Honeybees use beeswax to build honey combswhich are made up of cellsinwhich
thebroodsare raised and honey and pollen are stored. For theworker beesto secrete
wax the ambient temperaturein the hive hasto be 33 to 36°C (91-97°F).

Beeswax variesfrom yellowish whiteto brownish colour depending onthe
type of flowersgathered by the beesaswell asage of wax (Crane, 1980; Akachuku,
1995a). Wax from the brood comb of honeybee hive tendsto be darker than wax
from the comb containing honey. Impurities accumulate more quickly inthe comb.
And asaresult of thisthewax hasto be rendered pure before further use and what
thenremainisreferred to ass um gum. Beeswax isatough wax and has high melting
point range of 62 to 64°C. It changes colour and its density at 15°C is 0.958 to
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0.970g/cmé. Wax isnot chemically afat or glycerinyetitisnearly aliedtofatsin
atomic congtitution and the physiological conditionsfavouring theformeation of oneare
curiously smilar to those aiding inthe production of the other (Root, 1962). Pollenis
anatural sourceof protein, fats, mineralsand vitamins, which are necessary elements
for normal devel opment of abee colony and likewise, areimportant for human nutrition
(Cabo, 1984; Schmidkt, J. and Schmidt, P. 1984; Abreu, 1984; Block Sinhaand Gridley,
1994). According to FAO (1996), the major components of pollen are proteinsand
aminoacids, lipids(fats, oilsor their derivatives) and sugar. Theminor componentsare
morediverse, such astheflavonoids, mineras, terpenes. All amino acidsessential to
human (phynylamin, leucine, vaine, isoleucine, arginine, histidine, lysine, methionin,
threonine and trytophan) can befound in pollenwith proline being the most abundant
instored pollenthaninfresh pellets (FAO, 1996). Pollenisusually consumed in such
small quantitiesthat thedaily requirementsof vitamins, proteinsand minerascannot be
taken up through the consumption of pollen alone. However, it can be asubstantial
sourceof essentia nutrientswheredietary uptakeischronically insufficient (Schmidi,
Garzaand Nalda, 1992).

Despite the high market for honey, beeswax and pollen in both local and
international markets, their production and processing are not commonin Nigeriaand
30 thesehoneybeesproductsare not much and reedily availableinthemarket. However,
with the popularization efforts of the Federal Government and Non-Governmental
Organizations (NGOs) meliponiculturewill soon be better known asan aternativeto
apiculture; and practiced in Nigeriaand moreinformation will bemade available on
the production, processing and utilization of stingless honeybee honey, beeswax and
pollen. Also high quality honey, beeswax and pollenwill be provided for our teeming
food and pharmaceuticd industries; employment for theyouths. Theam of thisstudy
thereforeisto determinethe honey, beeswax and pollenyieldsin composite colonies
of Trigona carbonaria (stinglesshoneybee) in the South-Eastern Nigeria.

MATERIALSAND METHOD

Thestudy wascarried out in Egbelu Uvuruin Aboh Mbaise L oca Government Area
of Imo State, Nigeria. It lieswithin latitude 05°32'N and longitude 07°11'E in the
South-Eastern Nigeria. Therainfall pattern of theareaisthat of bimodal distribution.
Annual rainfal rangefrom 1500-3000mm. Therainy seasonisfromApril to October
whilethedry seasonisfrom November to March. Theareaischaracterized by heavy
ranfal withapeak in July. Maximumrainfal vaueis3000mmwhiletheminimumvaue
is1500mm. Annual range of temperatureis20°C (68°F) to 30°C (86°C) whilerelative
humidity is60-80%; mean daily sunshinehoursisbetween threeto six hoursand may
sometimesfall to two hoursin thewet season (N.R.C.R.l. 2008). The vegetation of
theareaisfull blown rainforest with arablefarming being themajor occupation of the
people. Theareahaslateritic soil, whichisgenerdly characterized by excessiveleaching
resulting intheremoval of much of useful soil nutrients. The soil ismainly coarsed
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textured, unconsolidated coastal sedimentsof coastal plain sands (Enweuzor, Ohiri,
Opuwariwo and Udo, 1990). Coloniesof Trigona carbonaria were built on/and or
inthecavitiesof walls windowsand doorsof house. Twenty five colonieswererandomly
sdlected and opened. The contents (honey together with wax and pollen) were collected.
The honey was processed using hand-pressing method that involved the use of the
mudin cloth. Theweight of the honey, wax (residue) and pollen weredetermined with
the sengitivewei ghing balancewhilethe volume of the honey was determined with the
measuring cylinder. Water and brush were used to wash the measuring cylinder after
each measurement. Table and pie chart were used to show the data collected.

Fig. 1. Colony of Trigona carbonaria cut open to show clustered arrangement of
honey, pollen and eggs.

RESULTSAND DISCUSSION

Theresult obtained from the composite colonies of Trigona carbonaria (stingless
honeybee) showsthat therewasvariation in quantity among honey, beeswax and pollen
within and between colonies (table 1). The quantity and volume of honey produced
from each of the 25 coloniesvaried (table 1). Colony 17 produced the highest quantity
of honey (53.7g) while colony 11 produced the least quantity (0.2g). Thevariation
could be due to the size and strength of the colonies. It might also be due to the
availability of melliferous plantswithin the reach of the honeybeesfor collection of
nectar used in the honey production. The quantity of beeswax obtained also varied
among colonies. Colony 17 produced the highest quantity of beeswax (25.4g) and
colony 1 and 9 produced theleast quantity (1.6g each). Thevariation could bedueto
sizeandthe strength of the colonies, that is, the number of worker beesinthe colonies
and their ability to secretewax from thelower part of their abdominal segments. In
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order to have sustained production of honey and wax, good management method
should be employed to ensure sustained honey and wax yield. Pollen content among
colonies also varied with colony 16 producing the highest pollen and colonies 4
producingtheleast. Thevariationin pollen content could beasaresult of the prevailing
season and availability of flowered melliferous plantsfrom which honeybees collect
pollens. The quantity and quality of honey and other honeybees products such as
pollen, beeswax, propolis produced by honeybees is dependent on the floral
composition blooming in different seasons. Thisagreed with thefindingsof Cordella,
Antinelli, Aurieres, Faucon and Cabrol-Bass, 2002; Diego, Jose and L ourdes, 2005.
Pollenisanatura sourceof protein, fats, mineralsand vitamins, which are necessary
elementsfor normal development of abee colony and likewise, areimportant for
human nutrition (Cobo, 1984; Schmidt, J. and Schmidt, P. 1984; Abreu, 1984; Block,
Sinhaand Gridley, 1994). On the average (Fig. 1), stingless honeybee (Trigona
carbonaria) honey weight (g) formed 53% of the colonies contents. Thisisfollowed
by beeswax weight (g) which formed 36%; pollen weight (g) formed 11%. Stingless
honeybee (Trigona carbonaria) still produced reasonable quantity of honey, beeswax
and pollen.

Table 1: Quantity of contentsin colonies of Trigona carbonaria (stingless honeybee)

Colony Pollen Wax Honey Honey
number weight () weight () weight () (cm?) volume
1 05 16 19 08
2 17 56 81 58
3 79 150 180 129
4 04 69 115 85
5 09 84 170 121
6 18 141 115 85
7 27 108 125 90
8 06 76 58 38
9 35 16 24 12
10 26 154 382 278
1 38 28 02 01
2 15 34 64 40
13 22 47 24 12
14 36 13 106 80
15 18 14 23 12
16 10.7 34 90 6.1
17 18 254 537 472
18 04 136 234 16.2
19 18 57 143 100
2 26 27 19 08
2 23 13 186 132
2 08 50 56 36
23 23 65 142 100
24 4.2 7.6 10.8 8.1
25 4.2 85 15.8 1.2
Mean 2.63 8.41 12.64 9.25

Source: Field Survey, 2013
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Fig. 1. Pie chart showing mean percentage distributhon of
haney, pollen and beeswax wekghis (g) in colonkes of Trigoma
corbania

CONCLUSIONAND RECOMMENDATIONS

It wasevident from thestudy that coloniesof Trigona carbonaria (stinglesshoneybee)
yielded reasonabl e quantity of honey, beeswax and pollen comparableto stinging bee
(Apismelifera) asshown on the pie-chart. These productsapart from serving asfood
and nutrition to the body also provide adequate raw materials for food and
pharmaceutical industries. Meliponiculture should be popul arized by government
ingtitutionsand privateindividualsasan aternativeto apiculture so asto make honey
and other honeybee productsavailablein large quantity for both local consumption
and export. Many peoplewho opted out of beekeeping because of thehighly aggressive
behaviour of Africanized honey beesmay be persuaded to take up meliponiculture.
Further study should be carried out to determinethe productsyieldsof other stingless
honeybeesspeciesin Nigeria
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