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Introduction 1 

INTRODUCTION 
In order t o overcom e th e economi c an d socia l malais e experienced i n 
some developin g countries , many people ar e lookin g to th e privat e secto r 
and the growth o f small-scale enterprise s a s a way t o salvation . 

The engin e for economi c growt h i s strongly influence d b y the performanc e 
of the local , usually rural , population. These are the peopl e tha t produc e 
the ra w material s and i n fact constitute a  large par t o f the domesti c 
market. This sector , therefore , needs to hav e some, albeit limited , rea l 
spending power. A  financia l powe r which , although smal l for th e individual , 
does no t depen d o n o r contribut e t o th e destructiv e downwar d spira l o f 
debt -  loa n - debt . There i s one ver y obviou s activit y tha t coul d offe r 
families and individuals th e micro-enterpris e tha t tips th e economi c 
balance i n favour o f constructiv e growt h a s opposed t o a t bes t stagnatio n 
or, all too often , decline. That activity i s beekeeping. 

Beekeeping provides rura l peopl e i n developing countries wit h source s o f 
income an d nutrition . I t i s a sustainable form o f agriculture which i s 
beneficial t o th e environmen t an d provides economi c reason s fo r th e 
retention o f nativ e habitat s and potentiall y increase d yield from foo d an d 
forage crops . 

There i s an export marke t read y and waiting for beeswax , while hone y i s 
rather mor e dependen t on th e qualit y o f the produc t offere d an d th e 
vagaries o f currenc y exchang e rates . Other hiv e products coul d also b e 
considered fo r marketin g i n due course , while ultimatel y th e bee s 
themselves, as queens an d packages , can be traded. The range , quality an d 
potential o f the product s gro w i n line with th e developmen t o f apicultura l 
skills. 

Complex processin g methods ar e no t require d an d the whol e industr y ca n 
be highly cost-effective . The mai n ite m require d i s the disseminatio n o f 
information i n order t o develo p skill s amongst those intereste d i n makin g 
a success o f 'Bee Businesses' . 

The ter m micro-enterpris e normall y refer s to famil y businesse s operatin g 
in the informa l sector . They ma y have as many as 1 0 workers althoug h th e 
usual number i s one o r two . I n this way , micro-enterprises provid e a  living, 
or a  modest bu t vita l margin abov e mer e subsistence , for million s o f 
working poo r an d their families . 

Many developing countries a t presen t face a number o f difficultie s an d 
challenges. The bigges t mus t b e to generat e enoug h work t o kee p pac e 
with populatio n growt h a s young people flood int o th e labou r marke t eac h 
year. I n these countries , as much a s 25% of the overal l labou r forc e i s 
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employed i n micro-enterprises an d this i s the mos t dynami c secto r o f the econom y 
growing at the rat e o f u p to 15 % per year . 

Against thi s background , traditional donor s ar e re-assessin g their policie s i n regard t o 
rural developmen t Th e focus i s on encouraging a range of activities which secure rura l 
livelihoods and which allow individuals and communities to buil d on their own strength s 
and realiz e thei r potential . Fundamental t o thi s approac h i s the abilit y to ear n som e 
revenue. Beekeeping provides a  good exampl e o f one activit y which ha s a strong loca l 
tradition i n many African countries , where ther e i s a market, and which i s 
environmentally beneficial . However, i n the shor t term , aspiring beekeepers ar e 
suffering. There are many men and women keen to improv e their apicultural skills. They 
do no t ask for hand-out s o f cash, they want the opportunity t o acquir e knowledge and 
this i s repeated agai n and again almost everywher e i n the developing world . 

The joy of the beekeeping business is that i t does not need expensive ongoing aid. There 
is no nee d t o expos e well-mean t donation s t o misappropriatio n o r an y other reaso n 
to diver t suc h money fro m th e intende d purpose . The deman d i s for informatio n 
and this publicatio n i s an attempt t o mak e a start i n meeting that demand . 

This tex t replace s an earlier publicatio n entitle d Beekeeping  in Rural Development, 
which i s now ou t o f pr in t Request s for thi s tex t ar e stil l regularl y receive d b y bot h 
the Commonwealt h Secretaria t an d the Internationa l Be e Research Association . 
Therefore i t was considere d timely t o revis e the informatio n an d produc e a  text fo r 
use at field level . Funding for th e work was  provide d b y the Commonwealt h Fun d 
for Technica l Co-operation . We ar e grateful t o all  those who, over the years , have 
been prepared to shar e their experience s an d whose contribution s mak e u p the bul k 
of this book . Particula r mentio n mus t b e made o f D r Ev a Crane, founding Directo r 
of IBRA , whose tireles s researc h started an d helped to accumulat e the vas t fund o f 
knowledge store d i n the IBR A library . Also, to D r Margare t Ade y an d Dr Nicol a 
Bradbear who , during their t im e a t IBRA and since, have done s o muc h to promot e 
beekeeping as a sustainable economi c activity . Also, to Pete r Paterso n fo r hi s 
generous an d read y hel p i n sharing his Eas t African beekeepin g experiences. Access 
to suc h informatio n ca n only benefi t beekeeper s wherever the y ma y be . 

Finally, thanks t o D r Pamel a Mun n an d Maxine Hopki n fo r thei r editoria l an d 
production assistance . 

RICHARD JONE S 
Director 
International Be e Research Associatio n 

BRIAN KER R 
Chief Programm e Office r 
Commonwealth Secretaria t 

June 199 9 
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SECTION 1  -  W H Y BEES ? 
Bees are familia r insect s t o mos t peopl e an d 
it i s likely tha t peopl e hav e hunted an d 
robbed thei r wi l d nest s sinc e the beginnin g 
of hi s existence . Cav e paintings , draw n 
around 8,00 0 year s ag o are earl y proo f o f 
this activity . 

Today, in man y part s o f th e wor ld , hone y 
hunting stil l takes place . Bees are robbe d o f 
their honey , nest s ar e destroye d an d al l t o o 
often th e bee s ar e kille d i n the process . 
However, beekeepin g techniques hav e 
evolved which conserv e th e bee s and allo w 
regular harvestin g o f crops o f hone y an d 
wax. Indeed , people starte d creatin g homes , 
or hives , for bee s about 6,00 0 year s ago . 

Bee specie s an d race s 

There ar e ove r 20,00 0 specie s o f bee s 
(Apoidea) i n the wor ld . Mos t o f these ar e 
solitary bee s where eac h female make s he r 
own nes t and lay s he r egg s bu t doe s no t 
usually liv e i n it . A fe w bee s are social , they 
live i n a  community know n a s a colony. Socia l 
bees mak e hone y whic h i s their foo d store . 
Bees that produc e enoug h hone y t o mak e 
harvesting worthwhi le belon g to tw o sub -
families -  hone y bee s (Apinae ) an d stingles s 
bees (Meliponinae) . 

Apinae ha s only on e genus -  Apis  - o f whic h 
the specie s Apis mellifera  i s of muc h th e 
greatest economi c importance . 

Apis mellifera  i n Africa ar e smalle r tha n i n 
Europe. Thei r colonie s produc e man y mor e 

FIG. 1. Rock painting of  a  honey hunter  using  smoke to drive  bees  from their  nest  Matopo  Hills 
Zimbabwe, date  unknown . (drawn  by:  Harold Pager). 
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swarms an d ar e easil y alerte d t o stin g an d 
attack. Ther e ar e tw o mai n race s o f Africa n 
honey be e -  Apis  mellifera  adansonii  whic h 
predominates i n West Africa , and Apis 
mellifera scutellata  whic h dominate s i n Eas t 
Africa f rom Ethiopi a t o Souther n Africa . 
There ar e othe r race s bu t these tw o ar e th e 
most importan t t o beekeepers . 

Habitats 
Bees flourish whereve r ther e i s sufficien t 
pollen, nectar , shelte r an d water t o fulfi l th e 
needs o f th e colony . The climat e ca n var y 
enormously an d bees ar e found i n habitat s 
ranging from desert s t o forests . However , 
they d o hav e difficulties i n rai n forest s wher e 
humidity an d the rai n kee p the m shelterin g 
most o f th e time . 

Pollination 
Bees hav e a  vital rol e i n increasin g foo d 
production an d overal l agricultura l 
productivity. Thi s i s often forgotte n bu t i s 
important i n tropica l countrie s wher e 
beekeeping ca n provid e pollination . Hone y 
and beeswa x ar e bu t a  bonus t o th e adde d 
value bee s ca n give t o crops . I t i s estimate d 
that mor e tha n 75 % of the crop s i n warme r 
countries benefi t f ro m be e pollination . 

Pollination i s a vital step i n the reproductio n 
of flowering plant s an d involve s th e transfe r 
of polle n fro m th e mal e par t o f a  f lower t o 
the femal e par t o f a  flower. I t i s necessar y 
for al l seed an d frui t production . I n som e 
crops, i t i s the see d that i s harvested fo r 
food, fo r example : oilseed crops , nuts , 
legumes suc h a s beans and peas , and cereal s 
like ric e an d maize . I n othe r crop s w e ea t 
the frui t whic h develop s wit h th e seed , for 
example: citrus, mango an d tomato . See d is 
also require d fo r productio n o f th e nex t 
generation o f annua l crop s an d see d 
production allow s plan t breedin g 
programmes t o selec t improve d varieties . 

Beekeeping as  a  business  -  Richar d Jone s 

All see d productio n an d mos t frui t 
production thu s depen d o n pollination . 

Plants requir e polle n t o b e transferred fro m 
the anther s (th e mal e part s o f th e flower ) t o 
the stigma s (th e femal e parts ) eithe r o n th e 
same plan t o r o n a  quite separat e plan t 
which ma y b e som e distanc e away . Each plan t 
species ha s evolved it s ow n techniqu e fo r 
this importan t transferenc e o f polle n an d 
many specie s depen d upo n insect s t o 
transfer polle n f ro m on e f lower t o anothe r 
as they forage . Of thes e pollinatin g insects , 
bees are recognize d a s the mos t generall y 
efficient becaus e bee s hav e hair y bodie s 
which easil y pic k u p grains o f polle n a s the y 
move abou t i n flowers . 

During a  single day , one hone y be e may visi t 
several hundre d flower s o f on e plan t species , 
collecting necta r and/o r polle n an d 
transferring polle n grain s from on e f lower t o 
another a s i t goes . Furthermore , bee s ar e 
consistent forager s an d tend t o wor k on e 
kind o f f lowe r a t a  time. 

FIG. 2. Flower  structure. Pollen  from the  anthers 
is trapped in  the hairs  covering  the bee  and 
carried to  the  stigma  of  the same  plant or 
another of  the  same  species.  This is the first  step 
towards fertilization and  the  production  of  seeds 
and fruit. 
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FIG. 3. Bee  foraging for  nectar  and  pollen. 

Crops var y i n th e exten t t o whic h the y 
benefit f ro m cross-pollinatio n brough t abou t 
by insects . Some crop s ca n b e self-pollinatin g 
but give bette r yield s i f pollinated b y insect s 
(for exampl e fiel d beans , coffee, mango) ; 
many give a  substantially increase d yiel d 
when pollinate d b y insect s (fo r exampl e 
passion fruit , cowpea , sesame, lychee , 
mustard, cashew) an d others ar e completel y 
dependent o n pollinatio n b y insect s an d wil l 
not otherwis e produc e crop s (example s ar e 
clovers, runner beans , almonds, melons) . 

An importan t point , ofte n overlooked , is tha t 
adequate insec t pollinatio n affect s th e qualit y 
of the crop : uneve n an d smal l frui t ar e ofte n 
an indicatio n tha t pollinatio n ha s bee n 
insufficient. Adequate pollinatio n b y insect s 
also ensures tha t earl y flower s se t seed ; this 
results i n a  uniform an d earl y harves t an d 
gives the cro p th e maximu m possibl e lengt h 
of t ime t o mature . 

Certain type s o f moder n agricultur e resul t i n 
monocultures. I f such crops requir e insec t 
pollination i t i s unlikely t o b e adequate unles s 
special arrangement s ar e mad e -  usuall y th e 

FIG. 4. Bees are important  to  crop growers. On 
many crops  more bees  mean better  pollination 
and higher  yields.  If bees are killed  the  value  of 
crops will  be  reduced. 

introduction o f hive s o f bees . Similarly, crop s 
grown o n irrigate d deser t lan d wil l hav e n o 
wild bee s o r othe r nativ e insect s to serv e as 
pollinators. 
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6 Beekeeping as  a  business  -  Richar d Jone s 

It i s in everyone's interes t t o maintai n stron g 
populations o f hone y bee s and othe r 
pollinating insects . Some hone y bee s ar e 
managed i n hive s b y beekeeper s bu t the y ca n 
also b e found livin g in the wild . 

Farmers ca n hel p by : 

Selecting and usin g pesticides wit h grea t 
care. I f wi ld pollinatin g insect s ar e 
destroyed, there i s the ris k o f losin g goo d 
crop yield s i n the future . 

Never us e pesticide whe n flower s ar e 
open. Foragin g insect s wor k o n ope n 
blossoms an d will b e kille d i f sprayed a t 
this t ime. I f pesticide mus t b e used , it i s 
best sprayed earl y o r lat e i n the da y whe n 
crop flower s ar e closed . 

Al low wil d plant s to f lowe r o n wast e 
pieces o f land . These wil l hel p suppor t 
populations o f wil d foragin g insect s whe n 
cultivated crop s ar e no t flowering . 

FIG. 5. The  toxicity of  a  pesticide (how poisonous 
it is)  is different for  different  pests.  Always try to 
choose a pesticide that attacks  the  pest  but will 
not harm bees. 

FIG. 6. A pesticide is  more likely  to kill  bees  if it  is 
applied to  flowers  during  the  day  while the bees 
are on  them. If  spraying  has to be  done it  is  best 
carried out  at  dawn  or  dusk and  when  there  is 
no wind to  drift  the  spray  onto other  flowering 
plants or  onto  the  beehives. 



Section 1  - W h y Bees ? 7 

Everyone ca n help by : 

Being aware of , and teachin g others, th e 
important valu e o f pollinatio n b y insects . 

Increasing loca l forage b y makin g sure tha t 
nectar-bearing bushe s an d trees ar e 
included i n plantin g schemes . 

FIG. 7. Everyone needs to know about  the  value 
of pollination. 

Preventing unnecessar y us e o f pesticides . 

The forag e availabl e t o bee s i n an area 
changes. Bees harves t wha t the y ca n bu t ar e 
unable t o contro l wha t i s available t o the m 
except b y migrating . Sometimes, i t i s possibl e 
for beekeeper s t o mov e thei r hive s t o 
different be e forage i n order t o maximiz e 
honey f lo w an d to improv e cro p pollination . 

Most foraging i s done withi n on e o r tw o 
kilometres o f the hiv e (abou t on e mile) , 
although muc h greate r distance s hav e bee n 
recorded bu t thi s i s not efficien t i f the hive s 
are properl y managed . Also, the foragin g 
area i s not a  neat circl e wi t h th e hiv e a t th e 
centre. The are a wil l b e highl y irregula r an d 
will depen d o n th e li e o f the land , th e 
vegetation (bee s have  their like s and dislikes ) 
and the weather . 

Honey be e pollination ha s been proved to increas e the seed 
or frui t yield of these crops: 

almond 

apple 

apricot 

asparagus 

avocado 

Brassica species suc h as 
cabbage, cauliflower , 
Chinese cabbage , 
mustard, oilseed rape , 
sarson, swede an d turni p 

buckwheat 

cardamon 

carrot 

cherry 

clover specie s suc h as 
ball, crimson, Persian, 
red, sweet , whit e 

coconut pal m 

coffee 

coriander 

cotton 

cucumber/gherkin 

dill 

eggplant 

feijoa 

field bea n 

gourd specie s suc h as 

pumpkin an d squas h 

grape 

hairy vetc h 

horse gra m 

kenaf 

kiwi 

lespedeza 

longan 

lucerne, alfalfa 

macadamia 

mandarin orang e 

mango 

melon 

niger 

onion 

papaya 

peach 

pear 

pimento (allspice ) 

plum 

radish 

rambutan 

runner bea n 

safflower 

sainfoin 

soyabean 

strawberry 

sunflower 

sweet chestnu t 

sweet vetc h 

water melo n 
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8 Beekeeping as a business - Richar d Jones 

Acadia: variou s specie s 

acerola 

adzuki bea n 

angelica 

anise 

ar rowroot 

artichokes: variou s 

species 

ash gour d 

ber 

beet, suga r 

bergamot 

berseem 

borage 

box elde r 

butter bea n 

bottle gour d 

carambola 

caraway 
cashew 

celery 

cassava 

castor 

chayote 
cherimoya 

chestnut, Japanese 

chicory 

chives 

citrus fruit s suc h as 
lemon varieties , satsuma, 
pomelo, orange , 
grapefruit, citron , 
tangerine 
clove 
clover, strawberr y 

cluster bea n 

cocoa 
coconut pal m 

cress, rocke t 

date pal m 

derris 

durian 

endive 

Eucalypti variou s specie s 

fennel 

fig 
flax 

granadilla, gian t 

groundnut: som e 
varieties 

guava 

haricot bea n 

hemp 

henequen 

horse bea n 

indigo 

jujube, Chines e 

kudzu 

leek 

lettuce 
loofah 

lupin 
lychee 

marjoram 

medick, blac k 

mesquite 

milkweed 

mint, garde n 

mung bea n 

nutmeg 

oil pal m 

okra 

parsley 

parsnip 

passion frui t 

pawpaw 

pea: various specie s 

peppermint 

persimmon 

pili nu t 

potato: som e varietie s 

potato, swee t 

pyrethrum 

quince 

quinine 

rice bea n 

rosemary 

rubber, par a 

saffron 

sesame 

silk-cotton tre e 

sisal 

sword bea n 

tamarugo 

tea 
tephrosia 

tobacco 

tomato 

tonka bea n 

toria 

tung: 2  specie s 

vetch, kidne y 

wattle, blac k 

wi l low 

yam 

yucca 

Honey bee s and other insect s are involve d i n th e 
pollination o f these crops : 
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FIG. 8 . Migratory beekeeping is a way of providing pollinators where they are most needed to give 
good crop harvests. 

Honey can only be made after the bees have 
collected the nectar from the plants. If the 
nectar i s inaccessible, not sweet enough or 
the plant is difficult for the bee, then they 
will not wish to work those plants but will 
look elsewhere. 

An area may be over or under-populate d by 
bees at any one time. The increasing trend 
to grow one crop on a large scale can mean 
that an area could support 50 colonies for a 
short period and not provide enough for 
one or two colonies for most of the year. In 
some places, beekeeping is becoming more 
dependent on migration and many countries 
could do yet more to exploi t their necta r 
sources by using this method of apiculture. 
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SECTION 2  - TH E BE E COLON Y 
The colon y 
Honey bee s ar e socia l insect s and liv e i n a 
colony consistin g o f on e queen , a few 
hundred male s (drones ) and , in a  strong, 
healthy colony , u p t o 80,00 0 workers . 

Honeycomb 
The hone y be e ha s evolved on e o f th e 
cleverest system s o f nest-buildin g o f al l 
insects. Worker bee s hav e four pair s o f wa x 
glands locate d o n th e undersid e o f thei r 
abdomens. Drone s an d queen s d o no t hav e 
these glands. 

The buildin g of th e comb begin s from a n 
irregular patter n o f wax spot s tha t th e bee s 
make o n th e surfac e abov e them . I n the wil d 
this ca n b e the roo f o f a  cave or th e insid e o f 
a hollow tree . I n a  hive, i t wil l b e along th e 
top sid e o f on e o f the frames . One o f th e 
spots i s then buil t o n an d grows. I t grows a s 
a pattern . Bee s working ou t fro m th e centr e 
stop whe n the y encounte r anothe r be e 
working o n a  cell. The patter n i s hexagona l 
(six-sided). 

The hexagon s ar e very strong . When th e 
comb i s finished, about 5 0 g ( 2 oz) o f 
beeswax wil l hol d 2  kg (4½ lb) o f honey . 

The comb s ar e develope d verticall y 
downwards an d paralle l t o on e another . Th e 
hexagonal cell s ar e no t horizonta l bu t slop e 
slightly downward s f ro m th e outsid e t o th e 
inside. When th e quee n lay s her eg g in th e 
cell i t does no t rol l o u t Th e honeycom b 
consists o f two set s o f cell s 'back-to-back' . 
For eve n greater strength , the wall s o f th e 
one se t o f cell s cros s th e mid-poin t o f th e 
other cells . Scientists have  recentl y foun d 
that th e hexagonal-shape d cell s are th e 
strongest possibl e shap e that coul d b e used. 

Beekeeping a s a  busines s -  Richar d Jone s 

FIG. 9. Comb cells  on one side of the  central wall 
have their centres  where  three  cell  walls from 
the other  side  of the  central  divide  meet This 
helps to give the comb  strength. 

FIG. 10.  Comb that  has  become established  on a 
top bar  from  a  hive with sloping  sides. 

They give maximu m storag e spac e and us e 
the leas t amount o f wax . 

Drone cell s are slightl y large r tha n worke r 
cells. Queen cell s are totall y differen t an d ar e 
always buil t downwards . 
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FIG. 1 J.  Worker, queen, drone. 

Anatomy of a honey bee 
Bees have  an externa l skeleto n (exoskeleton ) 
consisting o f layer s o f cuticl e whic h provide s 
a hard protectiv e casin g over th e body . I t i s 
waterproof an d muc h o f i t i s covered wit h 
hairs t o provid e insulatio n an d furthe r 
protection. Some hair s ar e importan t i n th e 
gathering o f polle n an d for certai n sens e 
organs. 

Like any insec t the bod y i s divided int o thre e 
parts -  head , thorax an d abdomen . 

The thora x ha s four segment s o f whic h 
three ar e recognize d a s true thoraci c 
segments an d eac h o f these support s a  pai r 
of legs ; two segment s eac h carr y a  pair o f 
wings. The t w o wing s o n th e sam e side o f 
the bee' s bod y ar e joined t o eac h othe r b y a 
row o f hook s o n th e f ron t edg e o f the rea r 
wing which engag e i n the rea r edg e o f th e 
front wing . 

The quee n 
There i s one be e bigge r tha n al l the rest , sh e 
is the quee n an d i t i s her tas k t o la y eggs. She 
has a sting which i s used only agains t male s 
and riva l queens . About fiv e day s afte r 
emerging f rom he r cell , the quee n take s a 
series o f flights durin g which sh e mate s wi t h 
a number o f males . The males ' sper m i s 
stored an d the quee n neve r mate s again . A 
further five  day s afte r thes e flights, she start s 
to lay . She can live for severa l year s an d lay s 
up to 2,00 0 egg s pe r day . Older queen s d o 
not hav e the egg-layin g capacity o f younge r 

FIG. 13.  The queen is  surrounded by  her 
attendant workers.  She  is an egg  laying machine 
laying one egg per cell. 

queens, which  are  therefore  preferred  by 
beekeepers. She  does not  feed  herself  and  is 
fed by  the  workers. 

Several of  the  queen's  glands  produce 
complex chemicals,  or  pheromones.  These 
chemicals are  distributed  throughout  the 
nest and  serve  to  control  the  other 
individuals and  harmonize  the  behaviour  of 
the colony. 

The drones 
These ar e mal e and are bigge r tha n th e 
workers bu t no t a s big as the queen . They 
have larg e eye s tha t cove r practicall y al l o f 
the head . The en d o f th e abdome n i s 
rounded bu t there i s no sting . At an y on e 

FIG. 12.  Queen. 
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FIG. 14.  Drone. 

t ime ther e ma y b e betwee n 20 0 an d 30 0 
drones i n a colony. Thei r onl y job i s to mat e 
with a  queen. Mating takes plac e i n the ai r 
away fro m th e colony . Matur e male s gathe r 
in certain area s where the y wai t fo r a  virgin 
queen to fl y by . When resource s ar e limite d 
and times ar e har d fo r th e colony , th e 
drones ar e throw n ou t o f the nes t an d die as 
they canno t loo k afte r themselves . 

The worker s 
There ca n b e as many a s 80,000 workers i n 
the colony . They ar e al l female bu t d o no t la y 
eggs. They d o a  number o f differen t job s 
including: cleaning the hive , feeding the larva e 

FIG. 15.  The honey bee worker. 

Beekeeping a s a  busines s -  Richar d Jone s 

and th e queen , building the honeycomb , 
defending the hive , collecting polle n 

and nectar . 

Workers hav e specia l glands an d 
organs t o hel p them d o thes e 

various tasks . Glands o n th e fron t o f 
the hea d produc e broo d foo d an d roya l 

jelly. Wax gland s unde r th e abdome n 
produce th e materia l fo r th e comb . Odou r 
glands o n th e uppe r par t o f the abdome n 
produce a  scent t o communicat e wit h othe r 
bees when, for example , the colon y i s 
disturbed. 

A t th e ti p o f th e abdome n ther e ar e gland s 
associated wit h producin g veno m fo r th e 
sting which th e be e use s to defen d th e 
colony. I n the hea d i s a long tongue use d fo r 
gathering nectar . 

A par t o f th e intestin e i s enlarged t o for m 
the hone y sa c or hone y stomac h wher e 
nectar an d water ar e carried . 

On th e bac k (hind ) leg s are polle n baskets . 
Pollen i s combed fro m th e bod y an d presse d 
into pellet s and carrie d i n these basket s bac k 
to th e hive . Propoli s (se e pag e 17 ) i s carrie d 
in the sam e way . 

How a worker grows 
Each hone y be e i n the cours e o f it s lif e 
passes through fou r stages : 

egg - larv a - pup a - adul t 

The worker s develo p i n the nea r horizonta l 
cells that for m th e com b fro m fertilize d egg s 
that have  bee n lai d i n respons e to th e 
queen s reaction t o worker-siz e cells . 

In the egg , the embry o develop s b y absorbin g 
the ric h sourc e o f protei n tha t i s the yolk . 
The larv a hatche s f rom th e eg g after thre e 
days and feeds o n th e provision s pu t int o th e 
cell b y the nurs e bees . Feeding continues fo r 
about fiv e days . Thus, after a  total o f abou t 
eight days ' development th e cel l i s sealed. 
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FIG. 16.  One egg  laid in  each  cell.  The cells slope 
towards the  centre  so  that the  eggs  do not fall 
out 

The worke r broo d occupie s mos t o f th e 
brood nes t i n the central , most protecte d 
and thermall y regulate d par t o f the cluste r o f 
bees — tha t is , where th e temperatur e i s 
best controlled . 

The newl y forme d adul t worker nibble s awa y 
the ca p of th e cel l and emerge s a s a rathe r 
soft greyish bee . From eg g to emergenc e 
takes betwee n 1 8 and 2 0 days . 

How a  queen bee grow s 
Queens, lik e workers , develo p fro m fertilize d 
eggs. They becom e queen s a s a result o f a 
different die t secrete d an d place d i n the cell s 
by nurs e bees . 

The quee n cel l i s very differen t f ro m othe r 
cells. I t hangs verticall y an d ma y b e buil t 
between th e comb s thereb y interferin g wi t h 
the be e space. The exter io r i s mottle d i n 
colour wit h a  tapered shape . 

There ar e two type s o f quee n cell . One i s 
made b y enlargin g a worker cel l an d allowin g 

FIG. 1 7. Brood, otherwise known  as  larvae, 
developing. 

the worke r larv a t o migrat e int o th e 
enlarged port io n wher e i t wil l b e speciall y 
fed t o becom e a  queen. This i s an emergenc y 
queen cell , buil t when a  colony become s 
queenless. The othe r typ e o f quee n cel l i s 
built a s part o f th e norma l reproductiv e 
process. Again vertica l an d ofte n a t th e 
bot tom o f th e comb . 

The larv a hatche s afte r thre e days . I t i s fed 
on roya l jell y fo r approximatel y fiv e day s 
when th e cel l i s capped. The quee n emerge s 
about 1 5 days afte r th e eg g was laid . 

How a  drone grow s 
Drones develo p f ro m unfertilize d egg s laid b y 
the quee n i n drone cell s which , although stil l 
almost horizontal , are slightl y bigge r than th e 
cells o f worke r brood . The quee n control s 
whether a n eg g is fertilized o r no t a s she lays 
it. 

Again afte r thre e days , the eg g hatches. The 
larva i s then fe d for approximatel y seve n 
days and so receive s muc h mor e broo d foo d 
than th e larva e o f worker bees . The cel l i s 

FIG. 18.  Developmental growth  of  the  worker  honey  bee - day  by day. 
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FIG. 19.  A ripe or  capped queen  cell. 
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sealed and th e ca p i s domed t o mak e enoug h 
room fo r th e large r drones . The drone s 
emerge afte r 2 5 days . Most drone s ar e 
produced durin g the reproductiv e 
(swarming) phas e o f th e colony' s cycle . 

By the tim e th e be e emerge s f ro m th e cell , 
the adul t bod y form i s defined an d fixed. 
However, ful l developmen t o f th e glandula r 
and reproductiv e system s take s plac e 
afterwards. 

A shor t bu t bus y lif e 
Bees live for abou t si x week s an d the n di e 
f rom overwork . I n this shor t t ime , the y 
perform man y differen t task s withi n th e hiv e 
at differen t ages : cleaner, nurse , stores ' 
manager, builder , guard an d food gatherer . 
Most worke r activitie s withi n th e nes t ar e 
social bu t wha t eac h be e does depend s o n 
the developmen t o f it s variou s glandula r 
systems. This i s linked t o ag e and to th e 
needs o f th e colony . 

During th e firs t day s o f lif e i t i s essential tha t 
the worke r be e feeds i n order t o develo p 
her differen t glands t o thei r ful l potential . 
When th e worke r be e emerges fro m he r 
cell i n the comb , sh e finds a  cell ful l o f polle n 
and eats well . Sh e can then star t he r workin g 
life as a cleaner. Th e honeycom b cell s ar e 
cleaned s o tha t the y ca n b e reuse d b y th e 
egg-laying queen o r fo r foo d storage . Th e 
worker be e doe s thi s jo b fo r abou t fou r 
days, gaining strength al l the time . 

From da y five  t o abou t da y nin e i n he r lif e 
she ha s the jo b o f nurse . Glands i n he r hea d 
secrete foo d whic h become s par t o f th e 
royal jell y tha t nurture s larvae , some o f 
which ma y b e destined t o b e queens . She 
also make s a  mixture o f hone y an d polle n -
bee brea d -  an d feeds i t t o th e olde r larvae . 

By about th e nint h day , the gland s o n th e 
bee's hea d hav e becom e inactive . However , 
the gland s o n he r abdome n no w star t t o 
produce wax . Therefore , f rom th e 10t h t o 

FIG. 20. Wax  glands  producing wax  scales. 
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FIG. 21. Pollen  collected in the pollen  baskets  of foragers. 

the 16t h da y she i s busy usin g wax t o buil d 
comb. 

When th e wa x gland s ceas e to secrete , the 
worker become s a  stores' manager . Th e 
17th t o 19t h day s are spen t taking pollen an d 
nectar f ro m bee s returnin g to th e hiv e an d 
carefully packin g i t a s a food stor e i n th e 
comb. Durin g thi s perio d sh e also help s t o 
ventilate th e hiv e b y flapping he r wings . Thi s 
allows th e ai r t o circulate , i t als o strengthen s 
the muscle s tha t wo r k th e wing s i n 
preparation fo r th e firs t flight s f ro m th e hive . 

There ar e always workers t o atten d to th e 
queen. As sh e gets o n wit h th e busines s o f 
laying eggs there ar e workers t o fee d he r an d 
groom her . Whi le touchin g her , thes e 
workers pic k u p he r 'messages ' throug h 
chemicals calle d pheromones . They the n 
pass the messag e on t o othe r bee s as they 
make contac t crawlin g roun d insid e the hive . 
In this way , the quee n ca n control a  colon y 
of 30 , 50 o r eve n 8 0 thousan d bees . 

Before takin g flight i n search o f necta r an d 
pollen, there i s another jo b t o perfor m -
that o f sentry . Around th e entranc e t o ever y 
hive there ar e guard bee s whose dut y i t i s t o 
keep ou t wasps , moths an d other intruders . 
A t time s o f food shortag e the y wil l kil l of f 
the drone s (mal e bees ) b y preventing the m 
from returnin g t o th e hive . 

The res t o f the worke r bee' s lif e i s spen t 
seeking food. Thi s mai n work o f the be e i s 
known a s foraging, that i s to g o ou t an d 
collect necta r an d pollen . 

Nectar i s the swee t liqui d plant s produc e t o 
attract insect s for pollinating . The bee s suc k 
up the necta r f ro m th e flower s an d stor e i t 
in thei r hone y sac s and carr y i t bac k to th e 
hive. There the y regurgitat e i t an d pass i t t o 
another bee . Durin g these processes , 
enzymes ar e adde d t o th e necta r whic h star t 
to chang e i t int o honey . The hone y i s store d 
in the honeycomb . 
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Pollen i s the fine  dust y materia l tha t collect s 
on bee s as they collec t nectar . They carefull y 
comb thei r bodie s an d collec t th e polle n i n 
special polle n basket s o n thei r bac k legs . I t i s 
taken bac k to th e hiv e where i t i s presse d 
into the com b b y hive bee s usin g their head s 
like hammers . Polle n i s always store d nea r 
the larva e s o tha t i t i s readil y availabl e an d 
most o f i t wil l b e use d t o fee d th e young . 

Bees collec t othe r material s o n thei r foragin g 
trips. Lik e al l livin g creatures, they nee d 
water t o satisf y thei r ow n thirs t bu t als o t o 
control th e atmosphere withi n th e hive . 
During very ho t periods , bees wil l carr y 
water bac k to th e hiv e where i t ca n 
evaporate an d so hel p contro l th e 
temperature. 

Bees also produc e propoli s (thi s i s not a 
food bu t a  building material) . I t i s a sort o f 
bee glue and i s used to sea l cracks i n th e 
hive, to strengthe n th e com b an d t o 
mummify an y intrude r suc h a s a beetle o r 
even a mouse whic h ha s been kille d an d i s 
too larg e to move . Propoli s i s plan t resin s 
collected f ro m th e bud s o f variou s plants , 
some trees , sometimes mixe d wi t h beeswax . 
The bee s carr y i t i n thei r polle n baskets . I t i s 
very stick y and s o the worker s nee d the hel p 
of othe r bee s t o remov e i t whe n the y retur n 
to th e hive . 

Bee senses 
In comparison wi t h othe r insects , the be e 
has an unusuall y larg e brai n i n relatio n t o th e 
size of it s body . 

Bees have  t wo larg e compoun d eye s an d 
three simpl e eyes . The compoun d ey e is 
made u p o f ver y man y tin y lenses . These 
eyes may no t se e things clearl y bu t ar e 
sensitive t o smal l movements . They als o 
recognize colou r bu t no t th e sam e colour s 
that ar e seen b y the huma n eye . Bees d o no t 
see re d bu t ca n see ultraviole t whic h i s no t 

FIG. 22. Bee  senses: head of  worker. 

FIG. 23. Head  of  drone. 

visible to humans . Ocell i o r simpl e eye s o n 
top o f the hea d reac t onl y t o ligh t intensity . 

The antenna e provid e sensor y informatio n 
on movement , tast e an d humidity . They als o 
respond t o smell s an d the presenc e o f 
carbon dioxide . 

Bees als o reac t t o sound s whic h the y 
perceive a s vibrations fel t b y the antenna e 
and the legs . The hair s on th e bee' s bod y ar e 
sensitive t o touch . 
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Communication an d control 
of the colony 
Living in a  large group o r community , bee s 
need t o communicat e wit h on e another . 
They d o thi s i n a  number o f ways , not al l o f 
which ar e understoo d b y science . They ma y 
communicate b y makin g various noise s 

FIG. 24. The  round dance  tells  other bees  the 
nectar is  not far  away  (less than 100  metres). 

perhaps b y drumming o f feet o r flappin g o f 
wings. They ma y als o communicate b y touc h 
and food exchange . 

Although th e lif e o f th e colon y centre s o n 
the queen , she does no t rul e it . Colon y 
'decisions' ar e taken b y the collectiv e 
behaviour o f th e bees , and man y factors ar e 
involved. Pheromone s pla y an importan t par t 
in contro l o f the colony . These ar e chemica l 
substances produce d b y bee s t o conve y 
precise message s t o othe r bees . Hone y bee s 
have a number o f pheromon e system s 
controlling thei r behaviour , bu t th e method s 
by which thes e chemical s exer t contro l ar e 
extremely complex . 

Queens, drone s an d worke r bees , includin g 
brood, al l produc e pheromones . Quee n 
pheromones attrac t worker s t o her , 
stimulate foraging , brood-rearing an d comb -
building, and inhibi t queen-rearing . Th e 
presence o f th e quee n ha s a profound effec t 
upon th e workers . I f the quee n i s remove d 
from a  hive then a  change i n behaviou r o f th e 
colony ca n be detecte d ver y quickly . Thi s 
communication i s brought abou t b y 
important behaviou r -  food-sharing . Whe n 
t w o bee s mee t i n the colon y the y ar e likel y 
to exchang e food : on e offerin g nectar , th e 
other drinkin g it . Thus, every be e i n th e 
colony i s constantly givin g and receivin g foo d 
and al l bee s within th e colon y shar e th e 
same odour . Thi s i s very importan t i n aidin g 
guard bee s to detec t intrude r bee s f ro m 
other colonies . Minut e trace s o f 
pheromones ar e mixe d i n with th e food, an d 
the absenc e o f th e quee n an d he r 
pheromones wil l quickl y b e realize d b y ever y 
bee. This explain s wh y a  colony swarm s 
when it s populatio n become s ver y large : 
workers ar e n o longe r i n close enoug h 
contact wi th th e quee n an d begin to rea r 
replacements. FIG. 25. The  waggle dance tells other bees  the 

nectar is  further away.  The bee moves around 
the figure-of-eight and  waggles  its body as it 
moves along the  middle. 
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The waggle dance 
The mos t studie d form o f communicatio n i s 
the waggl e dance . This i s generally believe d 
to b e the wa y i n which bee s tel l on e anothe r 
of th e locatio n o f food , althoug h odou r i s 
also impor tan t 

The returnin g be e wil l giv e the othe r bee s a 
taste o f th e necta r sh e ha s collected . I t i s 
almost a s i f she i s saying: This i s good, watc h 
me an d I  will sho w yo u wher e t o ge t more' . 

There i s a round danc e whic h tell s the othe r 
bees that ther e i s nectar no t fa r awa y -
probably withi n 10 0 m  (10 0 yards) o f th e 
hive. The bee s fly  of f and loo k aroun d th e 
hive. 

The waggl e danc e tell s th e othe r bee s th e 
nectar i s further away . The be e move s i n a 
figure-of-eight an d waggles he r abdome n 
when sh e move s u p the centra l line . 

If the  dance  goes straight up  the 
honeycomb, then  the  nectar  is  in 
the direction  of  the  sun. 

If the  bee  dance goes straight 
down, then the  nectar  is  away 
from the  sun. 

When the  dance  is  at an  angle,  it 
shows the angle  to  the  sun  the bees 
must fly  to  find  the  nectar. 

The waggle dance also  tells other 
bees how far  away  the nectar  is. 
The longer she waggles while 
dancing, the farther  away  the 
nectar, while the  faster  it  waggles 
the nearer  the  nectar. 

FIG. 26. Explanation  of  the  waggle  dance. 
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SECTION 3  - W I LD BEES , NESTS 
AND TRADITIONA L HIVE S 
Bees hav e produced hone y lon g befor e 
humans appeare d o n th e Eart h an d continu e 
to d o s o wit h o r wi thou t huma n hel p o r 
interference. The wil d be e colonies tha t ar e 
diseased o r wea k ten d to di e ou t an d th e 
strong health y one s remai n b y a  process o f 
natural selection . 

In the wild , bee s wil l establis h themselves i n 
any suitably-size d cavit y whic h coul d b e 
located i n a  hollow tree , a  rock crevic e o r 
hole i n the ground. Such a  home wil l b e at a 
favoured height , suitably sheltered , dry, wel l 
ventilated s o as not t o ge t too ho t o r to o 
cold. The entranc e wil l b e smal l enough t o 
be easil y defended . 

FIG. 2 7. In the wild,  honey bee colonies can be 
found in  rock crevices,  trees  or buildings. 

The cavit y wil l b e quite dar k an d thi s 
encourages th e bee s to star t makin g comb . 
However, onc e the y hav e started t o mak e 
comb the y wil l continu e eve n i f the ligh t 
intensity increases . 

The comb s ar e alway s buil t verticall y 
downwards an d ar e two-sided . They ar e 
comprised o f hexagona l (six-sided ) cell s 
which wil l contai n th e store d hone y a t th e 
top o f the comb . This i s often followe d b y a 
band o f stored polle n an d belo w thi s cell s 
will b e filled wi t h brood . The distributio n o f 
stores an d food alway s follows thi s plan . Thi s 
is important whe n i t come s t o harvestin g th e 
honey. 

A swar m o f bee s wil l star t t o mak e a 
honeycomb provide d a  queen i s present an d 
they ar e i n a position o f lo w ligh t intensity . 
Comb constructio n start s f ro m on e point . 
The com b wil l develo p downward s i n a 
curve simila r t o tha t take n b y a bicycle chai n 
held a t two point s approximatel y 45 0 m m 
(18 inches ) apart . Furthe r comb s wil l 
develop o n eac h sid e of th e first  on e a t a 
space o f abou t 3 2 m m (1¼  inches ) f ro m th e 
centre o f on e com b t o th e centr e o f th e 
next. 

FIG. 28. Whether  they  live in hives or in the  wild, 
bees build nests  made of  wax  cells  in vertical 
sheets (comb). In  some cells brood develops  into 
young bees and in  other  cells  pollen and honey  is 
stored. 
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FIG. 29. Comb  developed  by bees in a  box without  frames  or  top bars.  Combs  are always  constructed 
parallel to  one  another but  may  curve.  The  distance between the  surfaces  of the  comb  is  the 'bee 
space'. 

Eventually, in the wild ther e ca n b e five o r si x 
roughly paralle l combs . The larges t com b wil l 
be i n the middl e an d wil l measur e abou t 
350 m m (1 4 inches ) i n width an d 28 0 m m 
(11 inches ) i n depth . The comb s eac h side o f 
the centra l on e ge t progressivel y smaller . 
However, thi s i s an idea l situation an d bee s 
will mak e thei r comb s fî t th e cavity . 

Combs ar e alway s constructe d paralle l t o 
one anothe r bu t ma y curve . The distanc e 
between th e surface s o f the com b i s th e 
same. This i s the 'be e space' . 

The be e space , or be e way , is the pat h o r 
corr idor bee s nee d t o mov e betwee n th e 
combs an d aroun d th e nes t I t i s betwee n 
6-10 m m (¼  inc h and inch) . I f there i s a 
space les s than 6  mm (¼inch ) bee s wil l fil l i t 
with propoli s (be e gum). I f i t i s more tha n 
10 mm (  inch ) the n bur r o r bracin g comb i s 
constructed. These d o occu r i n wil d colonie s 
but also i n hives tha t have  bee n constructe d 
by humans , particularly i f insufficien t 
attention ha s been pai d to constructio n an d 
accurate measurement . 

Anyone makin g a hive mus t mak e sur e tha t 
the correc t be e spac e i s provided o r th e hiv e 
will no t wor k efficiently . Thi s i s ver y 
important i n the constructio n o f frame hive s 
which mus t b e machine-mad e b y highl y 
skilled craf t workers f ro m well-seasone d 
timber. Constructio n o f top-bar an d fixed-
comb hive s i s easier . 

Colonies o f hone y bee s reproduc e b y 
division o f the adul t populatio n an d th e 
migration o f a  part o f th e colon y ( a swarm ) 
to a  new place . Each swarm carrie s the adul t 
queen f ro m th e paren t colon y wher e sh e is 
replaced b y a  new quee n reare d there befor e 
or afte r th e swarming . 

Reproductive swarmin g i s not th e onl y typ e 
of swarmin g as bees are sometime s force d 
to migrat e fo r othe r reasons . Fo r example , i f 
they ar e seriousl y disturbed , or disturbe d 
too often , they wil l abscond . Similarly i f ther e 
is not enoug h food i n a n area they wil l b e 
forced t o migrat e (hunge r swarming) . 

W i l d bee s are increasingl y havin g thei r 
habitats destroye d b y ne w farmin g method s 
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FIG. 30. A  swarm that  has  settled in  a shady 
tree. 

and ofte n suffe r th e ultimat e destructio n o f 
being smoked ou t o r kille d fo r th e short -
term gai n o f jus t on e hone y crop . Often th e 
larval an d pupa l stages ar e also eate n and an y 
bees tha t surviv e ar e doomed . This i s 
destructive no t onl y t o th e bee s bu t to th e 
whole environmen t If , instead o f bein g 
destroyed bee s are encouraged t o settl e int o 
pots o r bar k hives , then jus t th e hone y i s 
harvested an d the broo d survives . This doe s 
not requir e an y knowledg e o f the biolog y o r 
management o f th e colon y bu t a t leas t 
ensures tha t the bee s continu e t o exist . 

Traditional hive s 
This i s an intermediate ste p betwee n 
hunting, robbin g and killin g bees i n a  nest an d 
keeping bee s i n a  totally manage d 
environment. Th e traditiona l hive s ar e mad e 
f rom an y suitable materia l easil y availabl e i n 
the area . 

Bees hav e been kep t i n hive s fo r a t leas t 
4,500 years an d traditiona l hive s are simple , 
purpose-built container s fo r th e bee s an d 
their combs . I n man y ther e ar e n o fittings , 
such a s the frame s associate d with moder n 
beekeeping, and bee s secur e thei r comb s t o 
the interio r o f th e hive . These hive s are no w 
referred t o a s 'fixed comb ' i n order t o 
differentiate the m fro m movable-com b hives . 

In fixed-comb hive s the beekeepe r ca n 
remove th e comb s fo r harvesting , or an y 

other purpose , onl y b y cuttin g the m away . 
W i t h movable-fram e an d movable-com b 
hives an y com b ca n b e removed , replace d o r 
exchanged wit h anothe r a s a unit withou t 
any cuttin g or breaking . 

Bark ha s bee n use d fo r centurie s t o produc e 
cylindrical hives . I t i s stripped f ro m th e tre e 
and fastened togethe r t o for m a  pipe. 
However, thi s proces s i s very destructive . 
The debarkin g kill s tree s whic h hav e alread y 
been muc h reduce d i n number s an d s o 
alternatives shoul d b e found whic h d o no t 
further degrad e th e environment . 

Hollowed log s ca n b e taken f rom dea d o r 
already felled trees . 

Another alternativ e i s to mak e a  light 
framework o f ring s an d to cove r the m wit h a 
thatching material , grass, reeds o r banan a 
fibre, which ma y b e plastere d wit h mu d o r 
cow dung . 

Metal drum s o r cylinder s mad e ou t o f 
hammered corrugated-iro n sheetin g hav e 
been use d bu t unles s wel l shade d they mus t 
be covere d wi t h som e insulatin g materia l i n 
order t o avoi d excessiv e heat . Sometimes a 
wooden hiv e ca n b e protected b y bein g 
placed insid e a n old oi l drum . 

The mos t commo n typ e o f traditiona l hiv e i s 
a cylinder, o r eve n a  box wit h a  square cross -

FIG. 31. Traditional  fixed-comb hives  made from 
hollow logs. 
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FIG. 32. Close  up of  a  log hive suspended from a 
branch. 

FIG. 33.  Hive  made  out  of  woven materials 
which can  be plastered in  mud  or  dung. 

FIG. 34. A  box  hive  placed inside  an old  oil  drum 
for protection. 

section, lai d horizontally . I n it s mos t basi c 
form, onl y on e en d o f th e hiv e ca n b e 
opened. I n more develope d forms , bot h end s 
can b e remove d t o giv e access . A skille d 
beekeeper ca n perfor m a  great numbe r o f 
management operations , eve n with suc h a 
basic hive . 

The fligh t entranc e fo r th e bee s i s at on e 
end o f th e cylinde r nea r th e edg e o f th e 
closure. To harves t th e honey , the beekeepe r 
removes th e bac k en d closur e an d blow s 
smoke throug h th e openin g int o th e hiv e t o 
drive th e bee s toward s th e f ron t Th e broo d 
is a t the fron t o f th e hiv e an d the hone y i s 
stored toward s th e back . The bac k comb s o f 
honey, once relativel y fre e o f bees , can b e 
cut ou t on e b y one , while th e brood , whic h 
is the nex t generatio n o f workers , ca n b e lef t 
almost undisturbed . 

From ver y earl y i n thei r pursui t o f honey , 
people learne d t o us e smoke t o repe l th e 
bees an d reduc e thei r aggression . Smoke ha s 
a subduing effec t an d induce s the bee s t o 
feed. Bee s ful l o f hone y ar e generally easie r 
to handle . 

Skilled beekeeper s ope n th e fron t closur e 
and can , after smoking , remove th e broo d 
combs an d inspec t them . I t i s then possibl e 

FIG. 35. Woven  canes  covered with mud  or 
dung. 

FIG. 36. Gourds,  clay pots or  calabashes. 
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to plac e thi s youn g broo d alon g wi th som e 
adult bee s i n an empt y hiv e and s o star t a 
new colony . Alternatively , the y coul d b e 
cleaned o f bee s an d use d to prim e a n empt y 
hive to receiv e a  swarm. Of course , i t woul d 
be necessar y t o fi x eac h comb wit h a  stick 
or twi g ensuring that th e correc t be e spac e 
is maintained . 

Many beekeeper s i n Eas t Africa us e a 
horizontal hollo w lo g for a  hive suspende d 
f rom a  tree t o protec t i t f rom enemies . 
Some beekeeper s cu t th e lo g lengthways a t 
or belo w th e centr e lin e and ti e th e tw o 
parts togethe r wi t h vines , ropes o r wire . 
When harvestin g honey , the lo g i s force d 
apart, the uppe r par t usuall y havin g th e 
combs attache d t o i t Th e comb s ar e cu t 
away and th e lo g tied together an d onc e 
again returne d t o th e tree . 

When developin g beekeeping as a micro -
economic activit y wi t h tropica l bees , th e 

FIG. 37. Traditional  log hive suspended from a 
tree where  it  is  safe from most  predators. 

FIG. 38. Harvesting  from  a  traditional  hive  . Note the  many  dead  and  unconscious  bees overcome by 
smoke. 
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FIG. 39. Hives  with  movable  frames  have  many 
advantages over traditional fixed-comb hives. 
The top-bar hive  is one of  the  simplest  movable-
frame hives.  It is  a single long box that  can  be 
constructed from  locally  available materials  such 
as straw. 

introduction o f moder n uprigh t hive s i s no t 
the onl y alternative . Uprigh t hive s wer e 
developed i n temperate countrie s wher e 
bees hav e to surviv e winter s an d periods o f 
cold weather . Thus , by storing hone y abov e 
the broo d an d be e cluster , these winte r 
supplies provid e insulatio n b y retainin g th e 
heat o f the cluster . 

In tropical an d sub-tropica l areas , retainin g 
heat i s not a  problem, indee d i t i s usuall y 
warm enoug h fo r bee s to forag e al l year . 
Bees i n the horizonta l hiv e ma y hel p to avoi d 
overheating b y spreading ou t t o th e ends . 
Much progres s ca n b e mad e whethe r th e 
hives are o f th e traditiona l kin d o r wi t h to p 
bars o r frames . 

Modern beekeepin g wi th movable-fram e bo x 
hives ofte n involve s operations whic h chang e 
and swa p frames an d boxe s wi t h bee s 
between hive s o r eve n movemen t f ro m on e 
part o f th e countr y t o another . Ther e ar e 
benefits t o b e obtained f ro m thi s bu t ther e 
are also dangers . Disease s an d parasites , ne w 
to a n area , can b e brough t i n and spread . 
When the y reac h fixed-comb hive s suc h 
pests an d diseases go undetecte d an d s o g o 
untreated wi t h disastrou s consequences . 

FIG. 40. Bamboo. 

FIG. 41. Wood  which  can  come  from old 
packing boxes  or crates. 

In areas where ther e ar e only fixed-com b 
hives, the cause s o f be e il l healt h ma y no t b e 
understood bu t ther e i s less chance o f 
transmission f ro m on e colon y t o another . 

Traditional hive s give a modest amoun t o f 
honey (an d about 10 % of the hone y weigh t 
in beeswax) . This i s achieved a t a  minima l 
cost i n material s an d labour . Improvement s 
in yield ca n be brough t abou t bu t requir e a 
certain investmen t i n t ime, labou r and , to a 
lesser degree , materials . 

Modern hive s consis t o f a  series o f boxe s 
(tiered boxes ) stacke d vertically . Eac h box is 
f i tted wi t h appropriate-sized , four-side d 
frames i n which th e bee s buil d thei r comb . 

It i s possible t o have  movable comb s withou t 
these complexities an d materials . Such hive s 
only have  a top bar . The bee s buil d dow n 
from th e ba r therefor e th e beekeepe r ca n 
remove an y com b f ro m th e hiv e just b y liftin g 
the to p bar . A lon g single bo x i s commonl y 
used for suc h a  hive. The to p bar s fi t closel y 
together s o tha t th e bee s canno t pas s 
between them . Often , boxes originall y 
constructed fo r anothe r purpos e ca n b e 
successfully adapte d int o thi s typ e o f hive . 
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SECTION 4  - TOP-BA R HIVE S 
The top-ba r hiv e i s a relatively chea p an d 
simple hiv e tha t allow s beekeeper s i n th e 
tropics t o manag e thei r bee s i n a mor e 
efficient wa y than wi th th e traditiona l fixed -
comb hives . As th e nam e suggests , bees buil d 
their com b fro m th e to p ba r no t f ro m th e 
ceiling o f the hiv e as i n traditional fixed-com b 
hives o r withi n woode n rectangle s a s in a 
frame hive . 

Top-bar hive s offe r th e following advantages : 

1. Th e onl y exac t dimension s require d i n 
construction ar e thos e o f the to p ba r 
itself. Othe r measurement s ar e no t to o 
critical, so tha t hive s ca n be made wit h 
simple tool s f ro m relativel y chea p loca l 
materials. 

2. Th e siz e o f th e hiv e can vary t o sui t 
local conditions . 

3. Ever y com b i s accessible wi thou t 
removing the others . This one-bar-at-a -
time techniqu e cause s les s disturbanc e 
to th e colon y an d greatly reduce s th e 
number o f bee s flying around whe n th e 
hive i s open. 

4. Th e broo d ca n b e inspecte d easily , 
which give s the beekeepe r rea l contro l 
over th e managemen t o f the hive . 

5. Th e beekeepe r ca n judge the exac t t im e 
when comb s ar e read y fo r honey -
harvesting without disturbin g the brood . 
The hone y i s also of highe r qualit y as 
the comb s ca n be selected t o b e free o f 
pollen an d brood . 

6. Th e top-ba r hiv e make s i t possibl e t o 
gather goo d qualit y beeswa x fo r whic h 
there i s always a  ready market . 

7. N o liftin g i s required othe r tha n th e 
combs. The top-ba r hiv e can b e 
managed b y those who canno t lif t heav y 
weights. 

8. Al l to p bar s ar e a t the sam e level , which 
can b e chose n t o sui t th e individual . 
This an d poin t seve n above mea n tha t 
this for m o f beekeepin g ca n b e carrie d 
out b y the physicall y disable d and no t 
just thos e wh o ar e fit  an d strong. 

9. I f there ar e predators , hive s ca n b e 
suspended b y wires abov e the ground a t 
a heigh t convenien t fo r operation . 

10. Th e bette r managemen t technique s 
promoted b y these hive s hel p protect ; 
preserve an d increas e th e be e 
population. This the n benefit s th e 
economy throug h increase d pollinatio n 
as well a s honey an d wax production . 

How to make top-bar hives 
A hiv e ca n be mad e o f an y wood providin g i t 
is: 

N o t warpe d o r twisted . 

Resistant t o th e rottin g effect s o f su n an d 
rain. 

Very few wood s ar e termite proo f an d s o 
all hive s have  to b e protecte d f ro m 
termite attack . 

The hiv e itsel f consists o f jus t si x part s th e 
dimensions o f which ar e no t ver y critica l an d 
so constructio n doe s no t requir e highl y 
skilled labour . 

In the wild , bee s develo p thei r com b 
downwards i n a gentle curve . Therefore, th e 
sides o f the hiv e nee d t o b e at a n angle 
which approximate s thi s curve . This limit s 
the inclinatio n o f th e bee s t o attac h th e 
comb t o th e sid e walls. 

The to p bar s themselve s d o requir e critica l 
measurements an d uniformity . Her e ther e 
are advantage s t o b e gained f rom machine -
cutting which ca n ensure constanc y an d 
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The hive is made from wood approximatel y 19m m (3/4 
inch) thick. The front wil l require about 1 0 small holes. 

Top bar viewed  from above  32mm x  480  mm 
(1¼ in x 19  inches). The length is  just a  guide 
but it  must  be  32  mm  (VA  inches)  wide. 

Top bar viewed  from below  with groove  cut in 
lower surface. 

Alternative cross-sections:  (a) groove as above 
into which  beeswax  is placed to  encourage  comb 
formation (b)  'V'shape d cross-section  to 
encourage comb formation. 

FIG. 42. Making  a  top-bar hive.  The dimensions are only  given as a rough guide and  can  vary 
according to local  needs.  All surfaces need to be  smooth and  all  joints free  from cracks  and gaps. 
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FIG. 43. A  top bar  taken  from  a  hive with 
straight sides. 

accuracy. However , th e sam e effec t ca n b e 
achieved wit h han d tools a s long as time i s 
taken t o ensur e absolut e accuracy . Th e ba r 
must b e 3 2 m m (1 ¼ inches ) wide . This i s 
important a s the  tropica l hone y be e build s a 
comb whic h ha s a thickness o f 2 5 m m 
(1 inch) . The com b i s attached t o th e centr e 
of th e ba r thu s leavin g a space o f 3. 5 m m 
( inch ) o n eac h side . When tw o 
neighbouring to p bar s develo p comb s th e 
gap i s 7 m m ( ¼inch) (3. 5 m m +  3. 5 mm , 

inch +  inch) . This inne r spac e (be e 
space) i s vital to allo w th e bee s t o wal k 
freely o n th e comb . A hiv e o f thi s kin d need s 
t o hol d betwee n 2 0 and 3 3 to p bars . I t i s 
strongly recommende d tha t th e to p ba r 
should b e 480 m m (1 9 inches ) long , as ther e 
has been a n attempt t o mak e thi s standar d 
and s o enabl e interchang e wit h othe r top -
bar hives . 

It i s very importan t t o creat e a  starter o f 
wax alon g the centr e o f eac h top bar . Thi s 
encourages th e bee s t o buil d thei r com b 
along the bar . I f accurate cuttin g equipmen t 
is available th e bar s ca n b e mad e wit h a 
groove tha t ca n b e filled wi t h wa x strips . 

It i s also ver y importan t tha t ai l the to p bar s 
fit tightl y togethe r -  henc e th e nee d fo r 
extreme accuracy . Tropica l bee s readil y fl y 
off the com b whe n th e hiv e i s opened an d 
may stin g the beekeeper . However , th e meri t 
of havin g tightly fittin g bar s i s that th e onl y 
opening throug h whic h the y ca n come ou t i s 

FIG. 44. A  top  bar  taken  from  a  hive with sloping 
sides. 

that wher e a  single to p ba r an d comb ha s 
been remove d an d thi s gap can b e constantl y 
smoked. 

The hiv e entranc e ca n b e a  slot o r a  set o f 
small hole s 8-1 0 m m (5/16-  inch ) i n 
diameter. Anothe r alternativ e i s a smal l 
triangular shap e wi t h 8-1 0 m m ( 5/16- inch ) 
sides. This i s easier t o cu t an d ca n protec t 
the colon y f ro m attack s b y beetle s an d othe r 
pests. 

Scrap block s o f wood ca n b e use d t o 
reinforce secur e point s o n th e end s o f th e 
hive i f i t i s to b e suspende d abov e th e 
ground. 

Getting started - th e apiary 
In mos t place s i t wil l b e necessar y t o moun t 
or suspen d th e hiv e t o protec t th e bee s 
from pest s and predators . 

FIG. 45. The  hive can be  hung from wires  so 
that animals  cannot  push  it  over  to reach  the 
honey. 
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FIG. 46. An apiary of  top-bar  hives. 
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When constructin g a  hive stand ther e i s a 
need t o remembe r th e heigh t o f th e 
beekeeper. The hiv e shoul d b e a t th e 
optimum workin g leve l for th e individua l tha t 
manages i t bu t i n general a t leas t 450 m m 
(18 inches ) f ro m th e ground . 

If a stand i s used i t need s t o b e o f soli d 
construction an d ever y effor t mad e t o 
prevent ant s usin g the leg s as ladders t o th e 
hive. Various method s ca n be employed suc h 
as standing the leg s i n cups o f old moto r oil , 
putting band s o f grease around th e leg s an d 
spreading ashes around th e stan d t o 
discourage gras s growth . 

None o f thes e ar e totall y satisfactory , 
although th e bes t alternativ e i s to suspen d 
the hive s from soli d pole s -  a t leas t 15 0 m m 
(6 inches ) cross-sectio n -  o r fro m trees . 
Again consideratio n need s to b e given to th e 
working heigh t a s the com b structur e withi n 
is fragile an d can easily brea k i f the hiv e o r 
bars ar e move d roughl y o r excessively . 

Always kee p the apiar y tidy , cut th e gras s 
short an d remov e an y stones tha t woul d 
cause the beekeepe r t o stumbl e whil e 
working. 

Where t o put top-bar hives 
Location ca n sometimes b e a  problem. Th e 
ideal sit e shoul d b e a little wa y fro m 
dwellings a s bees ca n b e aggressive . 

The sit e shoul d b e quie t -  awa y fro m 
areas where childre n pla y o r an y source o f 
continual noise . 

Near a  fresh wate r suppl y -  thi s ca n b e a 
river, pon d o r eve n a  dripping tap . 

Near foo d source s an d cash crops tha t 
need pollination . However , the hive s 
should no t tak e u p fertile lan d bu t ca n b e 
placed on rock y outcrop s an d on th e 
poorest soi l fo r whic h th e farme r ha s n o 
use. Bee s site d abou t 15 0 metre s awa y 

FIG. 47. Keep  hives in the  shade  under trees. 

FIG.48. Shade can be provided by a shelter, 
made out  of  banana leaves,  which does  not have 
sides so that the  air  can  keep the hive  cool. 

f rom th e productiv e are a allow worker s 
to ten d th e crop s an d avoid annoyin g th e 
bees so the y fee l thei r colon y i s no t 
'under threat' . 

Hives nee d t o b e away f rom mars h o r 
land liabl e to flooding . Humid condition s 
encourage funga l growth an d preven t 
honey maturing . 

The hive s nee d to b e sheltere d fro m 
strong winds an d shade d fro m stron g 
sunlight. 

Finally, the bee s wil l appreciat e bein g away 
f rom smoke , f ire, vandalism an d unfriendl y 
neighbours. 
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SECTION 5  - HO W T O ATTRAC T 
THE BEE S 
Any prepare d hiv e mus t b e clean -  n o dirt , 
spiders, cobwebs o r insect s tha t migh t 
capture a  scout be e an d preven t i t returnin g 
to fetc h th e swarm . 

Catching a swarm with a bait 
hive 
Using bai t hive s to catc h swarm s i s a 
traditional par t o f rura l lif e i n muc h o f Africa . 
If a swarm i s looking for a  new hom e the n 
why no t provid e a  suitable containe r i n 
which a  nest ca n b e established ? 

Ideal situations fo r bai t hive s o r 'catche r 
boxes' ar e the sam e as those wher e a n 
apiary coul d b e se t up . I n some areas , 
swarms o f bee s fl y alon g the sam e rout e 
during the sam e seaso n eac h year . 

Many bai t hive s ma y b e a  long way f ro m 
villages and ar e liabl e to ge t damaged o r 
stolen. Therefore, t o minimiz e costs , boxes , 
baskets o r gourd s ca n b e used . 

If such simpl e equipmen t i s used then th e 
catcher bo x mus t b e inspected ever y fe w 
days as a new swar m quickl y build s com b 
and becomes established . I t i s then difficul t 
to transfe r i t int o a  more permanen t home . 

FIG. 50. A  catcher  box  or  nucleus  box with  top 
bars or frames  the  same size  as the hive  into 
which the bees  will be  transferred 

It costs mor e t o buil d a  proper catche r bo x 
which woul d hav e bar s f rom whic h th e bee s 
could buil d thei r comb . These bar s shoul d b e 
the sam e size as those t o b e found i n a 
permanent hiv e and this make s transfe r easy . 

A fe w smal l piece s o f empt y com b take n 
f rom a n established colon y an d stuc k i n th e 
catcher bo x increase s it s attractio n fo r a 
swarm. Rubbin g beeswa x and/o r certai n 
aromatic plant s o n th e insid e o f bai t hive s 
can also mak e the m mor e attractive . Lemo n 
grass, which contain s chemical s simila r t o th e 
markering pheromone s o f hone y bees , is on e 
such example . The residu e o f honey , wa x 
and propoli s afte r processin g - slumgu m -  i s 
also ver y good bait . 

Transferring a colony from a 
wild nest 
Wi ld colonie s ar e anothe r sourc e o f bees . In 
some case s the colon y ma y no t b e easil y 
accessible bu t i t i s essentia l tha t comb s ar e 
taken ou t wi thou t breakin g them. Thes e 
combs ar e then place d i n a  bee-proo f 
container an d brough t nea r t o th e ne w hive . 
Large areas o f broo d ar e carefull y removed , 
t r immed i f necessary an d tied int o th e 
frames o r ont o th e to p bar s o f th e ne w hive . 
Strips o f cloth , string o r plan t fibre s (e.g . 
strips o f drie d banan a stalk ) ca n b e use d t o 
hold the broo d i n place . 

When th e comb s have  been removed , th e 
bees stil l i n the nes t are smoke d s o tha t the y 
walk (no t fly ) out . Th e quee n i s probably stil l 
amongst the m s o muc h car e mus t b e taken. 
They wil l cluste r outsid e th e nes t entranc e 
so tha t i f the frame s wi t h tied-i n com b ar e 
placed clos e b y they wil l wal k ove r th e 
comb. Whe n mos t hav e done s o plac e th e 
comb, covere d wit h bees , into th e hiv e 
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A 

B 

C 

D 

FIG. 5 Í. (A),  Colony in a tree is  smoked while 
wood on  each side is cut away  to  give access to 
the nest;  (B), Wired empty  frame,  or  even just a 
top bar,  with a  piece of brood  comb tied  in 
place; (C),  Comb is  fixed above  the cluster  of 
bees; (D), The  colony is transferred to  the  hive 
and all  the holes  and entrances  to  the  nest 
closed up with  rags,  sacking or newspapers. 
(After Bianco  1985) 

FIG. 52. The  use of paper  clips  with an  inside 
measurement of  4mm as  temporary queen 
includers. (After  Clauss  1991) 

Beekeeping as  a  business  -  Richar d Jone s 

brood box . I f possible, place a frame o r tw o 
wi th hone y com b i n th e bo x a s well. Rac e 
the bo x clos e t o th e previou s nes t site s o 
that foraging bee s wil l retur n t o it , but clos e 
the entranc e t o th e origina l nes t securely . 

The bes t t im e t o d o thi s tas k i s shortl y 
before sunset . I f you ca n recognize th e 
queen the n i t i s bes t t o captur e he r i n a 
matchbox an d introduc e he r t o th e hiv e 
when th e res t o f th e transfe r i s complete . 
She should b e placed close t o th e brood . 

If there i s littl e broo d an d n o foo d th e quee n 
may be tempted t o fl y awa y (abscond ) takin g 
the colon y wit h her . To preven t this , the hiv e 
entrance ca n b e reduce d to preven t th e 
queen passin g through. A simpl e metho d o f 
doing this i s to us e a  4 m m (3/16  inch ) pape r 
clip hel d i n positio n wi t h sof t wa x (coffe e 
wire wi t h a  similar-sized mes h i s also 
effective). This i s only a  temporary measur e 
and shoul d no t b e i n place for mor e tha n a 
few days . I f the bee s ar e unhapp y the y wil l fl y 
off an d cluste r nearby . However , a s thei r 
queen canno t go wit h the m the y wil l retur n 
to th e hive . The bee s wil l have  accepte d 
their ne w hom e whe n worker s retur n 
carrying pollen . 



Sect ion 5  -  H o w t o a t t rac t t h e bee s 

Basic managemen t 
Once th e hiv e i s occupied an d the bee s ar e 
busy, then th e followin g simpl e guideline s 
need to b e remembered : 

Do no t stan d i n the fligh t pat h o f th e 
bees. 

W o r k quietl y wi thou t excessiv e talkin g o r 
drumming noises . 

W o r k quickl y bu t smoothly . Remov e li d 
carefully an d puf f smok e gentl y aroun d th e 
entrance o f th e hive . 

Remove a  few empt y bar s to creat e a  gap 
at on e en d o f th e hive . This shoul d no t 
disturb th e bees . Thereafter, remov e on e 
bar a t a  time. Smok e th e gap gently an d 
hold th e ba r verticall y s o a s not t o brea k 
off the comb . 

Keep th e bar s i n the sam e orde r an d t r y 
not t o squas h an y bee s when replacin g 
them i n the hive . Squashed bee s releas e a 
smell (alar m pheromone ) tha t set s othe r 
bees o n th e attack . 

Do no t visi t th e hiv e i n the war m par t o f 
the da y - abou t si x o'cloc k i n the evenin g 
is a good time . 

Do no t t r y an d work wi t h to o man y hive s 
at an y one t ime . Certainly fo r no t mor e 
than 4 5 minute s i n a n apiary a s bees f ro m 
the firs t hiv e worked o n wil l becom e 
agitated an d attac k whic h wil l lea d t o 
further commotio n amongs t al l the bees . 

Always wea r ligh t coloure d clothes . Ideall y 
protective clothin g shoul d b e worn , 
especially a  veil t o protec t th e eye s an d 
face. 

Make sur e th e to p bar s ar e pushe d 
together a s they ar e replaced , so that n o 
gap exists . Finally,  gently replac e th e li d o n 
the hive . 

33 

FIG. 53. Opening and working with a top-bar 
hive. 

» Always kee p th e gras s cu t an d th e are a 
around th e hive s tidy . 

True beekeepin g onl y take s plac e when ther e 
is some understandin g o f th e be e an d it s 
ways s o tha t prediction s ca n b e mad e abou t 
behaviour an d managemen t technique s 
developed. 

Beekeeping ca n b e lucrativ e bu t i t i s 
important tha t th e leve l o f technolog y use d 
fits i n wi th th e loca l cultur e an d loca l 
knowledge. I t should b e achieved naturall y 
and no t throug h pressure . The technolog y 
required is , in comparison wit h othe r 
branches o f agriculture , very simpl e an d 
quite cheap . I n mos t case s i t ca n b e 
generated locally . The mai n limitin g factor i s 
a human on e -  lac k o f knowledge . This ca n 
be remedie d b y educatio n an d the sharin g o f 
information. 
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The purpos e her e i s not t o se t ou t on e hiv e 
as the singl e answer t o al l the aspiration s o f 
the potentia l beekeepe r bu t rathe r t o tak e 
an unbiased loo k a t the differen t 
improvements tha t hav e bee n tr ied . Thus , 
enabling the individua l t o mak e a  reasone d 
choice o n th e typ e tha t bes t suit s hi s o r he r 
needs, skills , location an d material s available . 

Improved hive s and hiv e 
management 
In some countries , and region s withi n 
countries, wood i s very scarce . I n suc h 
places i t i s often temptin g to us e woo d 
which i s unseasoned . The resul t i s that th e 
wood twists , warps an d splits . This destroy s 
the accurac y o f f i t require d betwee n boxe s 
and frames wi t h th e resul t tha t th e hiv e i s a t 
best inefficien t a t worse unmanageable . 

There ar e som e suitabl e tropica l softwoods . 
Even these hav e to b e seasone d whic h ca n 
take a  year. They ar e strong , wi thout bein g 
too heavy , as well a s being reasonabl y eas y t o 
work. Anothe r sourc e o f material s i s t imbe r 
which ca n b e recycled . Plywoo d an d 
blockwood f ro m packin g crates ma y offe r 
cheaper alternatives . I t i s importan t tha t 
whatever i s used, including any glue, has no t 
been treate d wit h pesticid e o r fungicid e 
poisonous t o bees . 

Costs ca n b e lowere d i f the lif e o f th e hiv e 
can be extended . So i t i s wo r th tryin g t o 
prevent decay . This i s caused b y dampnes s 
penetrating the woo d an d the growth o f 
fungi. Certai n insect s - lik e termite s -  ca n 
also b e a problem . 

The outsid e o f the hiv e ca n be treated wit h 
preservative. Some preservative s ar e wate r 
repellent an d other s ar e fungicidal wit h th e 
ability t o dete r termite s an d beetle s a s well . 
However, grea t car e mus t b e taken i n 
selection s o tha t th e produc t use d i s (a ) no t 
noxious t o bee s and (b ) doe s no t leav e 
odours whic h ar e repellen t t o bees . 
Creosote i s one o f the mos t readil y availabl e 
preservatives. 

Once applied , the preservativ e mus t b e lef t 
to b e absorbed an d to dr y i n a well -
ventilated position . After this , the outsid e 
can be painted . 

Painting should b e don e severa l days afte r 
the applicatio n o f preservative . At leas t tw o 
coats shoul d b e applied t o expose d parts . 
Light colours , particularly white , hel p t o 
reflect th e sun' s ray s and s o kee p the hiv e 
cool. 

The mos t importan t wa y t o preserv e a  hive 
is to ensur e tha t i t i s kept of f th e dam p 
ground o n a  hive stan d o r bette r still , 
suspended. 

FIG. 54. A  modern box  hive,  complete with 
brood box  and supers 

SECTION 6  - IMPROVE D HIVE S 
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Do no t di p th e hiv e as this wil l b e the sam e 
as painting the inside . The insid e shoul d b e 
left i n it s natura l state . 

The hiv e consist s o f precision-mad e 
rectangular boxe s which f i t on e o n to p o f th e 
other. This i s why th e uppe r boxe s ar e calle d 
supers -  becaus e the y ar e superimpose d on e 
on th e other . Th e numbe r o f boxe s varie s 
according to requirements . Eac h box contain s 
a set o f framed combs . These han g in the bo x 
like files i n an offic e filin g cabinet Th e 
rectangular fram e i s made wi th th e to p ba r 
extending beyon d th e side s o f th e fram e t o 
create t w o lug s b y which th e fram e i s 
suspended f rom runner s o n eac h side o f th e 
box. 

For an y on e typ e o f hiv e the dimension s o f 
the bo x depen d o n th e dimension s o f th e 
frame an d the numbe r o f broo d frame s i t i s 
required t o hold . The widt h o f an y gap i n th e 
hive where bee s mov e aroun d betwee n tw o 
facing surfaces mus t b e equa l t o th e be e 
space for th e worke r bees . The be e spac e 
for mos t Africa n Apis  mellifera  i s 7  m m 
(¼ inch). 

The bee s requir e thi s spac e betwee n th e 
sides o f eac h frame an d the wall s o f th e hive , 
and betwee n opposit e surface s o f complete d 
worker broo d comb . I t therefore dictate s 
the distanc e a t which th e beekeepe r space s 
the combs . When on e hiv e bo x i s placed o n 
top o f another , a  bee spac e i s neede d 
between th e top o f the frame s i n the lowe r 
box an d the bot to m o f the frame s i n th e 
upper box . 

Following general rules , i t i s possible t o buil d 
boxes. However , i t i s mor e practica l t o 
conform t o existin g patterns, particularly t o 
that whic h i s most commo n i n the locality . I n 
this way , advantage ca n be taken o f hel p f ro m 
neighbours an d the interchang e o f 
equipment. Similarly , the possibl e communa l 
operation o f extracting equipmen t whic h 
accommodates a  standard siz e o f frame . 

FIG. 55. A  modern  movable-frame  hive  with two 
supers in place. 
1. The floor of  the  hive  with a  landing board  and 
entrance. 
2. Brood chamber -  this  is where the  queen  ¡ays 
her eggs. 
3. Frames - the  beekeeper  encourages  the bees 
to develop  the honeycomb  on  orderly  frames by 
using foundation made  of  beeswax.  This has the 
honeycomb pattern  on  which the  bees  will build. 
4. Queen excluder  -  this  is  a mesh  which is  too 
small to  allow  a  queen to  pass  but which  allows 
the workers  through  easily.  This means that  only 
honey is stored in  the  combs  above. 
5. Super  - this  contains  shallow frames which, 
when full  of  honey,  can be  removed so  that the 
honey can be harvested. 
6. Super - this  is  a second box which  is  needed 
when ther e is  a lot of  nectar  and  the  bees  are 
busy making honey . In  a good season, even more 
supers can be  added. 
7. Roof- this  keeps the bees  dry. A crown  board 
fits under  the  roof.  This makes a  bee-proof seal 
with the  top  box. 
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FIG. 56.  The hive shown has a floor (A), two boxes (B), frames (F) a crown board (C) and a roof(R). It 
does not have a queen excluder which would normally go between the boxes. (After  Walton, G  M, 
Bee World Vol 56, pp 109). 

FIG. 57.  Possible dimensions for  a movable-frame 
hive. All measurements in millimetres. (After 
Voges, K,  South African Bee Journal Vol. 55,  pp 
64-66, 1983). 

Dimensions of even the same hive type can 
vary considerably from place to place. 
Whatever type of hive a beekeeper uses, all 
hive parts, frames and accessories (roof , 
inner cover floor, excluder) must be 
compatible and conform to the same set of 
dimensions. For this reason, if the hives are 
being purchased, all parts should be bought 
in the same country, ideally from the same 
manufacturer. I f the equipment is being built 
locally, the greatest care must be taken in the 
choice of materials and absolute accuracy 
and precision taken in the making of all the 
parts. 

Frame measurements are critical: 

Length of Lengt h of Lug s on Dept h from top o f 
top bar botto m ba r eac h side to p ba r to botto m 

of bottom ba r 

Brood (deep) 48 2 mm (19 in) 44 8 mm 1 7 mm 23 3 mm 

Super (shallow) 48 2 mm (19 in) 44 8 mm 1 7 mm 13 7 mm 



Section 6  —  Improved hive s 

FIG. 58. Possible  dimensions  for  frames.  All 
measurements in  millimetres.  (After  Voges,  K, 
South African Bee  Journal Vol.  55,  pp  64-66, 
1983). It is  not necessary  to have  a four-sided 
frame. Such  boxes can be  perfectly satisfactory 
with just a  top  bar  in  place  and  worked  like  a 
top-bar hive.  It  is  difficult to  transport  the  hive  if 
the combs  are  not  in  four-sided  frames  as  they 
will break from  top  bars  alone. 

The hiv e bod y consist s o f boxe s whic h ar e 
open a t bot h ends . There ar e tw o dept h 
sizes bu t th e lengt h an d width ar e the sam e 
for al l boxes . The bot to m bo x i s the broo d 
chamber (whic h ha s deep sides ) an d super s 
or 'shallows' , because th e side s ar e no t s o 
deep, f it abov e th e broo d chambe r wi t h th e 
queen exclude r i n between . 

Typical interna l measurement s i n millimetre s 
for thes e boxe s a s used i n a  South Africa n 
Langstroth hiv e are : 

Length Widt h Heigh t 

Brood 46 5 m m 37 3 m m 24 1 m m 
chamber (185/16in ) (1411/16in ) (9½in ) 

Super 46 5 m m 37 3 m m 14 5 m m 
(185/16in) (1411/16in ) (511/16in ) 

FIG. 59. Hoffman  frames.  Upper  -  Frame 
showing component parts.  Lower  - Two  frames 
with Hoffman  self-spacing  end bars.  The  top 
bars have  short lugs  for a  Langstroth  hive. 

The thicknes s o f the t imbe r fo r th e wall s 
should b e approximately 20-2 2 m m 
(13/16- inch) . Queen excluder s shoul d b e 
framed s o tha t ther e i s a gap of 4  m m 
(13/16- inch ) abov e an d belo w th e surfac e t o 
ensure th e retentio n o f the be e space . 

The bar s mus t b e arranged i n the hiv e s o 
that th e distanc e f ro m th e centr e o f one to p 
bar t o th e centr e o f th e nex t i s 3 2 m m 
(1¼ inches) . 

A typica l Langstrot h hiv e buil t o n thes e line s 
has 1 0 frames i n the broo d chambe r an d 
eight wi th slightl y wide r spacin g in the super . 

A Dadan t bo x hiv e i s very simila r bu t usuall y 
bigger wi t h a t leas t 1 1 frames i n the broo d 
chamber an d 1 0 i n the supe r 
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The to p ba r o f the fram e i s designed so tha t 
the foundatio n ca n b e secure d t o i t whil e th e 
bot tom ba r usuall y consist s o f two strip s s o 
that th e foundatio n ca n b e slid int o plac e 
between them . En d bars ar e straight , narro w 
pieces o f wood , sometimes havin g a groove 
to hel p wit h th e locatio n o f the foundation . 

The comb-spacin g o r frame-spacin g i n a  hive 
box i s the distanc e betwee n adjacen t com b 
midribs o r th e foundatio n i n the frame . 

In the broo d box , spacing should b e th e 
same a s the centre-to-centr e distanc e 
between adjacen t worke r broo d com b i n 
wild nest s buil t b y simila r bees . The distanc e 
is equal t o th e thicknes s o f the com b (th e 
depth o f tw o cell s o n adjacen t sides ) plu s th e 
bee spac e require d b y the adul t bee s t o 
move betwee n opposit e com b faces . I f th e 
spacing i s too narro w th e bee s canno t rea r 
brood o n bot h facin g sides o f the comb . I f i t 
is too wid e the n bur r com b i s buil t an d thi s 
makes frames difficul t t o par t an d remove . 

One wa y to maintai n thi s spac e i s for th e to p 
part o f the en d ba r t o b e cu t t o thi s widt h 
so that whe n th e frame s ar e place d i n 
contact the y are the correc t distanc e apar t 
Self-spacers o f thi s typ e ar e ofte n referre d t o 
as Hoffma n frames . 

The frame s i n the super , which hav e th e 
honey storag e combs , can be further apart . 
During a  honey flow , bee s increas e th e dept h 
of th e cell s t o hol d mor e hone y unti l onl y a 
bee spac e i s lef t betwee n th e cappe d combs . 
Where perhap s 1 0 frames ar e use d i n a 
brood bo x i t i s customary t o hav e nine o r 
even eigh t frames i n a super . 

Hoffman frame s ar e no t suitabl e i n supers as 
it i s difficul t t o unca p th e honey . I t i s mor e 
usual t o hav e top an d bot to m bar s wi t h th e 
same widt h (3 0 mm , 1¼ inch) s o tha t a n 
uncapping knif e ca n slide dow n restin g o n 
them. The en d bar s should b e 40 m m 
(1 inch ) wide , giving a closed frame . 

The hiv e f loorboard o r bot to m boar d i s 
often mad e o f plank s o f durabl e woo d abou t 
20 m m (13/16 inch) thic k an d the sam e 
dimensions a s the broo d bo x wit h th e fron t 
protruding b y abou t 5 0 m m ( 2 inches ) t o 
give a landing board . The uppe r sid e o f th e 
base has a  r im abou t 2 0 m m (13/16 inch) hig h 
on thre e side s - th e fourt h sid e constitute s 
the entranc e s o thi s ha s a gap a t leas t 8  m m 
(5/16 inch) high . An 1 8 m m (  inch ) gap o r 
more enable s worker s t o fa n within th e 
entrance. A t highe r temperature s i t I s 
important tha t the y fa n jus t outside th e 
entrance. However , i f the entranc e i s mor e 
than 5 0 m m ( 2 inches ) high , it i s likely t o 
increase th e temperatur e i n the hive . Th e 
better ventilate d th e hiv e the les s work fall s 
on th e bee s an d s o mor e effor t ca n b e 
devoted t o mor e productiv e activities . Goo d 
ventilation i s also importan t i n the ripening 
of honey . 

As th e f loo r i s at greater ris k o f rotting , 
fungal deca y o r attac k b y termites , 
sometimes othe r material s ar e used . Frame d 
aluminium o r galvanize d o r stainles s stee l 
mesh i s an expensive alternative . Suc h floor s 
help to kee p hive s coo l an d can hel p i n 
controlling varroa i n those region s wher e 
bees are affecte d b y thi s parasiti c mite . 

The us e o f concret e i s increasing and this i s a 
much cheape r alternative , althoug h it s weigh t 
does ten d t o mak e movin g the hiv e difficult . 

The to p bo x o n th e hiv e wil l have  an inne r 
cover o r crow n board . This i s normall y a 
rigid piec e o f plywoo d th e sam e dimension s 
as the box . Sometimes , a  cloth cove r o r quil t 
is used, as the purpos e i s to enclos e th e bee s 
in the box . The plywoo d cover s sometime s 
have a slot (8 0 x 4 0 mm , 3  x  19/16 inches) i n 
them whic h serve s a s a feed hole . The boar d 
has a rim aroun d i t t o giv e the necessar y be e 
space betwee n th e surfac e o f the boar d an d 
the to p o f th e frames . 
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FIG. 60. Queen  excluder  (actual  size).  A sheet  of thin  metal  with  holes  that allow  worker  bees  to pass 
through but  not the  queen.  This  prevents the queen  laying  eggs in the super  and  so  it becomes the 
honey store. 
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Usually a  weather-resistant roo f i s place d 
over th e inne r cover . Thi s ca n b e a woode n 
frame which fit s ove r th e to p bo x 
(telescopic) an d i s covered wi t h meta l t o 
protect i t f rom heav y rains . I f the be e spac e 
is at the bot to m o f the bo x the n i t i s 
satisfactory t o us e a  flexible cover . Suc h a 
cover ca n b e turned bac k littl e b y littl e a s th e 
hive i s opened. Also th e propoli s sea l mad e 
by the bee s ca n be broke n mor e gentl y tha n 
with a  rigid board . Suitable material s includ e 
jute sackin g or canvas-typ e materia l no t 
plastic shee t which prevent s ventilation . 

The las t par t o f th e hiv e i s the quee n 
excluder. This i s a flat grid the sam e 
dimensions a s the hive . The hole s o r slot s 
are larg e enoug h t o le t a  worker be e pas s 
but preven t th e quee n getting through. I t i s 
placed i n the hiv e above th e bo x tha t th e 
beekeeper want s a s a brood nes t so that n o 
eggs can b e lai d i n th e boxe s abov e whic h 
are the hone y supers . 

Sometimes, quee n excluder s nee d a  frame 
o r r im . This prevent s th e thi n meta l fro m 
sagging and also maintains th e be e spac e 
above an d belo w th e frames . The correc t 
size o f slo t depend s o n th e queen' s bod y siz e 
(about 4. 4 mm , 3/16 inch). 

Stands to suppor t hive s of f the groun d ar e 
not par t o f the hive . The simples t wa y i s t o 
raise the hiv e o n concret e buildin g blocks o r 

FIG. 61. This  excluder has  holes punched in  a 
thin metal  sheet  that has  the same dimensions 
as the brood  box  that fits  below  and the  super 
that fits  above. 

bricks. Mor e elaborat e stand s ca n b e mad e 
from woo d o r concrete . These cos t mone y 
but d o hel p t o kee p th e hive s level , especially 
if the ground i n the apiar y i s uneven. Even i f 
the hiv e i s only raise d 10 0 o r 20 0 m m ( 4 o r 
8 inches) , the ai r f low i s improved, helping t o 
preserve th e f loo r an d improv e ventilatio n i n 
the hive . 

The height , desig n and material s o f the hiv e 
stand ca n vary wi t h th e ingenuit y o f th e 
beekeeper. The mai n concern i s that th e 
hives ar e a t a  comfortable heigh t to wor k 
and the material s use d ca n b e anything tha t 
is convenient -  ol d railwa y sleeper s (ties ) -
even th e rail s hav e been pu t t o excellen t us e 
in the past . I t i s essentia l to discourag e ant s 
f rom climbin g the stand s and getting int o th e 
hives. Methods use d with traditiona l hive s 
can be used . 

The movable-fram e hiv e i s complicated bu t 
brings som e advantage s t o th e beekeeper . 
These are : 

The com b i s fixed within a  frame 
facilitating and maximizin g harvestin g an d 

FIG. 62. Another  type  of  excluder  uses  thin 
metal rods  that have  been welded the  exact 
distance apart  that  allows  only workers to  pass. 
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the adde d strengt h mean s les s chance o f 
damage t o combs . 

The frame/com b strengt h allow s th e hiv e 
to b e transported eve n on roug h roads , 
and so the beekeeper s ca n cash i n o n th e 
pollination marke t o r mov e bee s t o 
another are a when forag e i s short . 

Easier t o handle , fewer bee s are crushe d 
and s o the colon y i s less antagonized . 

Supers contai n jus t hone y whil e broo d i s 
undisturbed i n the lowe r box . 

Standardization o f part s make s fo r muc h 
easier large-scal e an d commercia l 
operation. 

Honey ca n b e extracted b y mean s o f a 
centrifugal extracto r an d empt y comb s 
returned t o th e hiv e where the y wil l b e 
refilled. This maximize s th e hone y harvest . 

There ar e som e seriou s disadvantages . Thes e 
are: 

Costly t o bu y f rom a  supplier o r eve n t o 
buy th e hig h qualit y t imbe r necessar y t o 
make the hives . 

There ar e few, i f any, local craftsme n wh o 
have the skill , equipment an d precisio n t o 
consistently mak e part s tha t f i t exactl y an d 
are compatibl e wi t h eac h othe r t im e afte r 
time afte r t ime . The descriptio n an d 
dimensions give n i n thi s tex t hav e bee n 
simplified bu t the y mus t b e adhered to . 
Even i f they are , the whole thin g coul d b e 
spoiled b y the us e o f green t imbe r 
(unseasoned timber) . The wr i te r ha s seen 
a wonderful ro w o f Dadan t hives , all bran d 
new, yet i t was impossibl e t o remov e th e 
empty frame s a s the ne w t imbe r f ro m 
which frames an d boxe s ha d bee n 
constructed ha d warped an d twisted . I f 
there ha d been comb s the y woul d hav e 
become fixe d comb s an d virtuall y useless , 
as they woul d no t have  been accessibl e 
wi thout completel y destroyin g the nest . 

The nee d t o kee p a  supply o f spar e frame s 
and super s for us e a t appropriate time s i s 
an expensiv e investment . 

Frames reall y nee d t o hav e prope r 
foundation, otherwise th e bee s ar e 
unguided i n thei r constructio n an d so th e 
whole purpos e o f th e frames i s defeated. 
The makin g or buyin g of foundation i s 
another expens e an d may b e impossibl e 
to obtai n i n some areas . 

In order t o capitaliz e o n th e frames, a 
centrifugal extracto r i s essential. This i s 
difficult t o mak e o r ha s to b e purchase d 
from a  commercial supplier . I t i s expensiv e 
and often require s har d currenc y a s i t i s 
imported. 

The frame s d o no t f i t togethe r a s top bar s 
do an d s o i t i s more difficul t t o contro l 
the bees . 
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SECTION 7  - BEEKEEPIN G 
EQUIPMENT 
Protective clothin g 
The beekeepe r shoul d b e protected fro m 
bee stings , although i n a  warm climat e thi s 
can presen t problem s an d mak e wor k i n th e 
apiary ver y hot . 

It i s most importan t tha t th e fac e and hea d 
are protecte d becaus e a  sting in th e mout h 
could impai r breathin g or a  sting in th e ey e 
could permanentl y affec t vision . Man y 
beekeepers, o f lon g standing, do no t tak e 
these precautions . Certainl y n o beginne r «or 
interested observe r shoul d b e allowed nea r 
an open hiv e wi thout a  hat and vei l a s th e 
minimum protection . 

Various pattern s an d design s ar e available bu t 
essentially th e headgea r need s t o b e of a 

FIG. 65. Suitable  protection can  be made by 
imaginative use  of local  materials —  here  a 
vegetable net bag  over  a sun hat makes  a good 
veil. 

cool materia l an d the vei l shoul d b e kep t 
clear o f th e skin . 

The lowe r edg e o f th e vei l mus t b e fixed s o 
that bee s canno t ge t inside . There ar e 
various kind s o f ties fo r thi s an d sometime s 
the vei l i s fastened t o a  bee sui t o r coverall . 

FIG. 64. Another  way  to keep the veil  away from 
the head  is  to wear  a  hat  with  a  wide  rim. 

FIG. 63. Suits  can be purchased or  made  using 
local materials. It  is  important that  the  veil  is 
kept away  from the  head.  Here this  is done 
using hoops of wire. 
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If a coverall i s worn, again the materia l need s 
to b e ligh t i n colour , ligh t i n weigh t an d o f a 
smooth texture , bu t stil l thick enoug h t o 
prevent the stin g o f a  bee penetratin g i t an d 
the skin . Nylo n materia l ca n be use d bu t thi s 
is hot whe n compare d wi t h cot to n an d ca n 
rapidly mel t i f accidentally brough t int o 
contact wi t h a  hot smoker , thu s cotto n i s 
much better . 

Many general-type overall s ar e usabl e 
providing al l openings ar e deal t wit h -  her e 
zips o r velcr o fastener s ar e muc h bette r tha n 
buttons -  an d wrists an d ankles nee d t o b e 
elasticated. I n a  confined spac e bee s ten d t o 
move upwards , so shorts , skirt s o r loos e 
legged trousers ca n caus e problems . 

Whatever i s worn i t shoul d b e washabl e an d 
washed frequentl y t o remov e dirt , possibl e 
infection an d an y odour s tha t coul d 
aggravate th e bees . 

Many beekeeper s prefe r t o wor k wi t h bar e 
hands. Others , particularl y beginners , ar e 
prepared t o sacrific e 'feel ' an d som e fin e 
manipulatory abilit y fo r th e protectio n o f 
gloves. These shoul d b e o f th e gauntle t typ e 
so tha t ther e i s an overlap wi t h th e overal l 
sleeves and again the to p shoul d b e 
elasticated t o preven t be e penetration . Th e 
'hands' o f th e glove s shoul d b e mad e o f 
leather o r canvas . However, i t i s difficul t t o 
get th e righ t thicknes s fo r protectio n 

FIG. 66. Glove s need  to  be  thick enough  to give 
protection but  thin  enough  to allow  a sense of 
touch for  fine  jobs. 

without makin g them to o thic k whic h lead s 
to awkwar d an d clumsy operations . 

Gumboots o f the typ e tha t ar e no t to o wid e 
at the to p ar e appropriate beekeepin g gea r 
whatever th e weather . Trouse r legs , which 
are ideall y elasticated , should b e tucked int o 
the gumboots . I f there i s stil l a  big gap 
around th e to p the n i t ma y b e wor t h 
inserting somethin g additiona l suc h as 
material o r dr y grass , to preven t entr y b y 
the bees . 

Remember yo u canno t adjus t you r 
protective clothin g o r pu t mor e o n onc e yo u 
have started workin g wit h th e bees . Get i t 
right t o star t wi th . I t i s better t o over -
estimate you r nee d for protectio n tha n t o 
underestimate. I t can b e h o t D o no t wor k 
for t o o lon g in the apiary . 

The smoke r 
The firs t piec e o f equipmen t necessar y whe n 
thinking abou t openin g a hive i s the smoker . 
Smoke ha s bee n use d as a pacifier al l ove r 
the wor l d fo r thousand s o f years . Th e 
reasons fo r thi s are : 

A t th e firs t whif f o f smok e th e bee s 
become deepl y occupie d eatin g hone y 
(engorging). A  be e wit h a  full hone y sa c is 
less likel y t o stin g than a  bee wit h a n 
empty one . 

The smok e pacifie s the m i n that fewe r fl y 
off th e com b o r behav e as guards s o 
making them les s incline d t o sting . 

Smoke repel s them , they mov e awa y fro m 
it. 

Smoke mask s certai n odour s an d s o 
reduces th e reactio n o f th e bee s t o thi s 
form o f communication . 

In its simples t form , the smoke r i s just a 
handful o f dry , smouldering vegetatio n whic h 
can b e blow n t o giv e of f smok e i n a certai n 
general direction . 
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FIG. 6 7. The Smoker. This  is an important  piece 
of equipment  as  it helps  to keep  the bees  calm 
during hive  operations. 

FIG. 68. Diagram  of  a  smoker. 8 - bellows;  H1 
and H2  -  Air  holes;  F - Fire  box; S - Shelf  for 
fuel. This is the most  vital  piece of  equipment for 
opening hives  and removing  frames  that  have 
been stuck in  with propolis. 

It i s not difficul t t o manufactur e som e 
equipment whic h produce s a  more constan t 
and efficien t strea m o f smoke . The basi c 
design, which ha s been around fo r ove r on e 
hundred years , consists o f a  fire  bo x whic h 
has a hinged li d shape d lik e an offset cone . 
There i s a hole i n the li d through whic h th e 
smoke ca n b e directed . A meta l mes h 

provides a  shelf a t th e bot to m o f th e fir e bo x 
on whic h th e fue l can stand . Air i s blow n 
into th e smal l are a belo w and , afterwards , 
through th e fue l b y a  simple bellow s attache d 
to th e sid e of th e fir e box . 

Often smoker s ar e too smal l and ru n ou t o f 
fuel i n the middl e o f a  task whic h i s not a 
satisfactory situation . The minimu m siz e fo r 
a fire  bo x i s 250 m m (1 0 inches ) high , and 
100 or 12 0 m m ( 4 o r 5  inches ) i n diamete r 
but whe n workin g wi t h particularl y 
aggressive bee s requirin g muc h smoke , a fire 
box 40 0 m m (1 6 inches ) hig h and 15 0 m m 
(6 inches ) wid e ha s much t o commen d it . 

A hug e variety o f material s ca n be use d t o 
create th e smoke , providin g they fulfi l th e 
following requirements : 

Easy to ignite . 

Open textur e t o ensur e eve n burning . 

When th e smoke r i s lef t upright , th e fue l 
continues t o burn . 

When th e bellow s ar e operated , a stead y 
stream o f smok e i s given off . 

It does no t have  a  smell t o whic h th e bee s 
or beekeepe r migh t object . 

It mus t no t b e o f an y chemica l o r toxi c 
nature. 

Does no t have  a high ta r conten t whic h 
blocks th e nozzl e o f th e smoke r an d 
creates smut s i n o r o n th e comb . 

Has no t bee n treate d wi t h pesticid e o r 
insecticide. 

Is not plastic . 

Hive too l 
The othe r essentia l piec e o f equipmen t i s the 
hive too l . Thi s i s a strong meta l ba r abou t 
250 m m (1 0 inches ) long . One en d i s chisel-
shaped and ca n b e use d for separatin g boxe s 
glued togethe r wi t h propoli s an d loosenin g 
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FIG. 69. The  hive tool. 

top bars . The othe r en d i s slightly turne d u p 
and sharpened fo r scrapin g propoli s an d wa x 
off wooden surfaces . A slightl y differen t typ e 
has a  chisel en d whil e th e othe r en d i s 
stepped wi t h a  hook s o tha t i t ca n be use d 
as a lever o n on e frame an d unde r another . 
It i s tempting t o us e a  screwdriver bu t thes e 
are to o narro w an d damag e the woo d o f 
frames an d boxes . 

The firs t operatio n whe n harvestin g hone y i s 
to ge t th e bee s f rom th e comb . I n an y 
movable-frame hiv e th e bee s shoul d b e 
removed b y joltin g the com b s o th e bee s fal l 
back int o th e hive . This i s the practic e wi t h 
frames bu t no t s o eas y wi th to p bar s wher e 
it i s al l too eas y to brea k th e comb . 
Remaining bees ca n b e brushe d o r smoke d 
off. Excessiv e smok e doe s leav e a taste o n 
the hone y an d therefore ca n reduc e it s value . 

Every effor t mus t b e mad e t o kee p th e 
combs bee-fre e befor e placin g them i n a 
clean containe r whic h ca n b e covere d wit h a 
tightly fittin g lid . In this manner , the harves t 
can b e remove d f ro m th e apiar y an d take n 
away for hone y extractio n an d renderin g o f 
wax. 

Brush 
Bees ca n b e remove d f ro m a  comb b y 
brushing them bac k int o th e hive . Sof t 
brushes ar e availabl e for this ; a handful o f 
very sof t grass o r th e larg e win g feather s 
f rom bi g birds ca n serve jus t a s well an d a t 
little cost . 

Containers 
In al l beekeepin g i t i s essential t o hav e a 
number o f clean , uncontaminated plasti c 
buckets, pots o r container s tha t hav e fittin g 
lids. These ar e necessar y t o pu t th e 
honeycomb o r frame s int o whe n remove d 
f rom th e hiv e an d th e apiary . Eve n bit s o f 
wax an d propoli s scrape d of f whe n 
examining the hiv e should b e collected, no t 
thrown o n th e groun d a s this encourage s 
robbing and can spread infectio n amongs t 
colonies. 

Uncapping knif e 
The firs t stag e i n extracting hone y fro m th e 
combs i s to unca p them. Combs ca n b e 
uncapped b y usin g a long-bladed knif e whic h 
has been heated , by dippin g i t i n boilin g 
water. A  tra y need s t o b e place d belo w th e 
combs tha t ar e bein g uncapped t o collec t al l 
that fall s as this i s the bes t beeswa x an d mus t 
be saved. 

The extracto r 
A hone y extracto r remove s hone y b y 
rotating the comb s a t hig h speed so that th e 
honey i s thrown ou t o f the com b o n t o th e 
wall o f th e extracto r an d then run s dow n t o 
the bot to m o f th e drum . Honeycom b buil t 
inside a  wooden fram e i s no t damage d b y 
this proces s an d when empt y ca n b e 
returned t o th e hive . The extracto r consist s 
of a  meta l dru m containin g holder s i n whic h 
the frame s ar e placed . There i s a tap a t th e 
base o f th e containe r s o tha t hone y ca n b e 
run out . Hone y shoul d always b e strained as 
it run s ou t o f th e extracto r s o tha t an y 
pieces o f wax cappin g are removed . 

Honey ca n b e extracte d faste r an d mor e 
completely a t highe r temperature s bu t th e 
combs becom e sof t an d break . 
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FIG. 70. Honey extractor.  This  provides a 
mechanical method  for  removing  honey from 
combs. In  this device two, three  or  four  combs 
are placed in  the  drum with  their  surfaces 
towards the  walls.  When the  handle  is  turned 
they spin and  the honey  from the  uncapped 
combs is thrown onto  the  walls  of the  drum.  It 
runs to  the  bottom  and  then  can  be poured out 
using the tap.  It  usually  stands on a bench so 
that a  bucket can  be placed under  the  tap. 

Stings 
Hives shoul d b e sited s o a s not t o caus e a 
nuisance t o neighbours . As state d earlier , 
anyone workin g with th e bee s o r clos e t o 
the hive s should wea r protectiv e clothing . 
Bees ma y burro w int o hai r tha t i s no t 
covered, while som e scent s an d cosmetic s 
can provok e a  sting. The bes t way t o avoi d 
stings i s to wal k calml y away from th e be e o r 
bees an d seek shad e and vegetation o r ente r 

FIG. 71. When  a  bee stings the stinger  is left in 
the skin  and should  be removed straight away  as 
it continues  to pump  venom.  Removal is best 
done by scraping with  a  finger naii  or  the edge  of 
the hive  tool. 

a building . Excite d o r wil d flappin g onl y 
serves t o attrac t mor e bee s and presen t a 
better target . 

When a  worker hone y be e stings th e stin g 
only jus t penetrate s th e surfac e bu t a s it i s 
barbed the be e canno t retrac t it . The be e 
pulls free an d the stingin g apparatus i s to r n 
f rom he r bod y s o that sh e dies shortl y 
afterwards. Th e veno m bul b i s lef t pulsatin g 
on th e stin g so i t i s bes t to remov e i t straigh t 
away. This i s done b y scraping i t awa y with a 
finger nai l o r th e edg e o f the hiv e tool . 

Normally th e shar p pai n at the sit e o f th e 
sting only last s a  short period . I t i s followe d 
by som e itchin g and perhap s som e loca l 
swelling. 

The severit y o f th e reactio n wil l depen d ver y 
much o n th e individual . Some beekeeper s 
build u p a  resistance an d totall y ignor e bein g 
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stung. However , i f a non-beekeeper o r 
learner i s stung this shoul d b e treate d 
sympathetically. An y stin g i n o r nea r th e 
mouth o r ey e should have  medica l attentio n 
as vision o r breathin g ca n b e impaired . 

There ar e some simpl e treatment s tha t ca n 
be use d immediately . Thes e usuall y involv e 
the application o f a  cooling agent t o th e are a 
of th e stin g - col d clea n water , very dilut e 
vinegar o r ice . Antihistamine creams , sprays 
and tablets ar e becomin g mor e widel y 
available. I f nothing els e i s available then a 
little hone y coul d b e applied t o th e area . 

When a  bee sting s a n alarm pheromon e i s 
released. This encourage s othe r bee s t o 
sting and attract s the m t o th e sit e o f th e firs t 
attack. Tropical Africa n bee s ca n reac t ver y 
rapidly t o thi s pheromone , an d as more an d 
more sting , the pheromon e ca n even b e 
noticed b y human s a s there i s a smell i n th e 
air simila r t o tha t o f rip e bananas . Before thi s 
situation i s reached , the beekeepe r shoul d 
close the hiv e and take cove r unti l th e bee s 
are calm an d al l traces o f th e pheromon e 
have disappeared . 

For peopl e tha t ar e hypersensitive , o r hav e 
an allergy t o stings , just one stin g can caus e 
major problems . Multipl e sting s ca n b e 
dangerous fo r anyon e an d a n excessiv e 
number o f sting s ca n b e fatal . 
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SECTION 8  - HIV E PRODUCT S 
HONEY 
Honey productio n 
Probably th e tw o mos t importan t factor s i n 
the productio n o f hone y are : 

The bee s 

The beekeepe r 

Generally th e bee s d o a  very goo d jo b an d i t 
is the beekeepe r tha t spoil s th e qualit y o f th e 
product wi t h poo r harvesting , extracting an d 
marketing techniques . I t i s essential tha t th e 
product bein g sold retain s it s properties , i s 
of good qualit y an d well presented . 

These simpl e objective s d o no t nee d 
complicated an d expensive equipmen t o r 
great knowledg e o f managemen t techniques . 

Letting honeycomb s dri p o n a  wire mes h ca n 
give good results . The hone y i s pure an d 
clean bu t the proces s i s slow. A pres s ca n b e 
used when th e comb s ar e too smal l t o g o i n 
an extractor . Th e hone y shoul d b e stored s o 
that i t can allow particles , which wil l b e 
present eve n afte r a  f irst straining , to settle . 

Improved extractio n technique s wil l resul t i n 
improved produc t qualit y whic h i n turn wil l 
lead t o bette r price s fo r th e honey . 

Often developmen t project s inves t muc h o f 
the mone y availabl e i n buildings , vehicles an d 
sophisticated equipment . Ironically , the bigge r 
the structur e th e mor e th e farmer s ca n feel 
isolated, and those fo r who m th e hel p wa s 
intended ar e the one s tha t benefi t leas t A 
village collecting centre ca n b e ru n b y on e 
local perso n wh o ha s ha d some brie f trainin g 
in the us e o f simpl e processin g equipment . 
Such a  focal poin t can , if properly organized , 
give strengt h t o a  group o f beekeeper s an d 
get the m a  better dea l fo r thei r produce . 

Similarly, othe r equipmen t ca n often b e over -
rated. A  woode n movable-fram e bo x hiv e 
may cos t 3 0 times mor e tha n a  traditiona l 
hive. I t i s unlikely tha t i t wil l produc e 3 0 
times mor e honey . I t i s essential , therefore , 
that an y technology use d i s appropriate an d 
ultimately fulfil s th e ai m o f providin g a 
genuine sourc e o f incom e fo r th e perso n 
who ha s decided t o kee p bees . 

Honey 
Bees prepar e hone y mainl y fro m th e necta r 
of flowers , bu t othe r plan t sap s and 
honeydew ar e also use d to a  minor extent . 
After visitin g a flower, th e foragin g honey be e 
flies bac k t o th e hiv e wi th th e collecte d 

FIG. 72. Liquid  honey showing a wide range of 
colours. 

FIG. 73. Set  honey showing a wide range of 
colours. 
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nectar i n he r hone y sac , a modified par t o f 
the gut . O n arriva l a t th e hiv e sh e passes th e 
fluid throug h he r mout h t o on e o r mor e 
'house' bees . These, in tur n swallo w i t an d 
regurgitate i t t o pas s to othe r hous e bee s 
and on throug h a  chain o f bee s befor e th e 
liquid i s finally place d i n a  cell o f honeycomb . 
As eac h be e suck s th e liqui d u p through he r 
proboscis an d int o he r hone y sa c a few 
proteins becom e adde d an d wate r i s 
evaporated. The protein s ar e enzymes , 
which conver t sugar s i n the necta r int o 
different type s o f sugars . After th e liqui d ha s 
been place d i n th e cel l o f honeycomb , bee s 
continue t o proces s it , and more wate r 
evaporates a s they d o so . The temperatur e 
of th e hiv e nea r th e hone y storag e are a i s 
usually around 35° C (95°F) . Thi s 
temperature an d the ventilatio n produce d b y 
fanning bees , causes further evaporatio n o f 
water fro m th e honey . When th e wate r 
content i s less tha t 20 % the bee s sea l the cel l 
with a  wax capping . The hone y i s no w 
considered 'ripe ' and wil l no t ferment . Th e 
bees have  prepared fo r themselve s a 
concentrated energ y source , packed i n 
minimal spac e and free f ro m problem s o f 
fermentation durin g storage . 

A ver y minor , bu t importan t componen t o f 
most hone y i s pollen . Pollen i s carried t o th e 
hive and store d insid e i t quit e separatel y 
f rom nectar , bu t nevertheles s a  few polle n 
grains fin d thei r wa y int o honey . The polle n 
in hone y ca n b e identifie d usin g a 
microscope, an d gives a  guide t o th e plant s 
that bee s hav e been working on . 

Beekeepers ar e ofte n aske d abou t th e 
difference betwee n liqui d an d se t honey . 
Liquid an d se t hone y ar e lik e ic e and water : 
different form s o f th e sam e substance . Se t 
honey i s also know n a s granulated o r 
crystallized honey . Al l honey s ar e liqui d whe n 
produced b y bees , but mos t honey s wil l 
granulate eventually . The spee d wit h whic h 
honeys granulate depend s upo n whic h sugar s 

the particula r hone y contains . Granulation i s 
a natura l proces s an d there i s no differenc e 
in taste o r nutritiona l valu e betwee n soli d 
and liqui d honey . Some peopl e prefe r on e 
type t o th e other . 

To tur n a  jar o f granulated hone y t o liquid , 
stand i t u p t o it s nec k i n a  container o f war m 
water (60°C , 140°F) : i t wil l liquef y afte r a n 
hour o r so . 

A ja r o f liqui d hone y ca n be mad e t o 
granulate b y stirring i n a  smal l amount o f 
honey tha t i s already granulated . Crystals i n 
the granulate d hone y serv e a s 'seed crystals ' 
and afte r a  few day s the whol e hone y wil l 
become granulated . 

Honey i s a delicious food . I t i s high i n 
carbohydrates an d adds usefu l variet y t o 
diets. As mos t sugar s i n hone y ar e fructos e 
and glucose, i t i s more readil y digestibl e tha n 
cane sugar . Hone y varie s i n taste , aroma an d 
colour accordin g t o it s plan t source . 

In man y societies hone y ha s an importan t 
place i n traditiona l foo d preparation , and i s 
also viewed a s a source o f specia l nutritio n 
for childre n althoug h i t shoul d no t b e fed t o 
young babies . Hone y i s widely use d as a 
medicine an d i s highly prize d for thi s reason . 
It i s often regarde d a s a special toni c foo d t o 
be eate n a t times o f illness . Hone y ha s thre e 
biological factor s whic h accoun t for it s 
antibiotic activity . These are : 

Honey absorb s wate r an d so i s capable o f 
killing bacteria b y dehydratin g them. I t als o 
means tha t hone y i s sterile a s most micro -
organisms canno t surviv e i n it . 

There ar e enzyme s i n hone y whic h 
produce hydroge n peroxid e whic h kill s 
bacteria. 

Honey i s acidic . 

Therefore, hone y ha s long bee n associate d 
wi th healing . I t i s use d no t onl y t o trea t 
coughs an d stomach ailment s bu t applie d 
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externally t o burns , ulcers and wounds . 
Honey i s a food an d a  medicine bu t i n man y 
parts o f th e wor l d i t i s used primaril y t o 
produce a n alcoholic drin k -  hone y beer . 

Honeycombs from top-bar 
hives or traditional hives 

Cut-comb hone y 

Honey i n the com b i s untouched an d i s 
readily see n t o b e pure . Therefore, hone y 
presented i n this wa y alway s fetches a  good 
price. Hone y whic h ha s no t bee n open t o 
the ai r ha s a finer  flavou r tha n hone y whic h 
has been subjected t o processin g in any way. 
Only seale d and undamaged com b shoul d b e 
selected. The piece s cu t neatl y and package d 
wrapped i n clea r film  o r place d i n jars tha t 
are toppe d u p wit h clear , well-filtered honey . 

FIG. 74. Cut  comb. 

Strained hone y 

To prepar e straine d honey , remov e th e wa x 
cappings o f the honeycom b wi t h a  knife an d 
break the comb s completel y int o pieces . 
Make sure tha t yo u d o no t us e unseale d 
combs containin g unripe hone y o r pollen . 
Use a  cotton clot h t o strai n th e hone y fro m 
the piece s o f honeycomb . Collec t th e hone y 
that strain s throug h i n a  clean and dr y 
container. Finall y squeez e th e comb s insid e a 
bag made f rom th e clot h t o remov e a s muc h 
honey a s possible. Hand s shoul d b e washe d 
before, and frequentl y durin g this work . Al l 

FIG. 75. Combs collected, crushed and then 
strained to  remove  the honey. 

FIG. 76. Straining honey  through cotton  into  a 
plastic bucket  which  can  be fitted with  a  lid. 

cloths an d containers mus t b e perfectl y 
clean. 

Honeycombs from frame 
hives 

Cut-comb hone y 

If using foundation, then i t shoul d no t 
contain strengthenin g wires . The wa x 
foundation shoul d als o b e thinner tha n tha t 
normally use d i n wired frames . Portions o f 
cut com b ca n be prepare d fo r sal e in th e 
same way a s those f ro m a  top-bar hive . 

Strained hone y 

Remove th e wa x capping s f rom th e 
honeycombs wi t h a  long , sharp knif e whic h 
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FIG. 77. Uncapping  frame  comb. 

has bee n standin g i n warm water . Hol d on e 
end o f th e to p o f th e fram e an d res t th e 
other en d o n a  piece o f woo d place d acros s 
a dish - th e fram e i s therefore hel d a t righ t 
angles to th e dish . Star t cuttin g a t th e 
bot tom o f th e fram e an d wi t h a  zig-zag 
movement o f the knife , cut of f th e thi n laye r 
of wa x capping s and allo w i t t o fal l int o th e 
dish belo w th e frame . Turn th e frame aroun d 
and cu t of f th e capping s o n th e othe r side , 
and then plac e the fram e i n the extractor . 
Some hone y wil l stic k t o th e wa x cappings ; 
do no t wast e this , but strai n i t ou t o f th e 
dish. Hone y drain s ver y slowl y f ro m capping s 
and thi s proces s ma y take ove r 2 4 hours . 

Honey qualit y 
The arom a an d tast e o f hone y ar e it s mos t 
important features , but hone y i s often judge d 
according t o it s colour . The colou r o f hone y 
depends mainl y upo n th e sourc e o f th e 
nectar, plan t sap or honeyde w tha t th e bee s 
have gathered. Usually dark-coloure d honey s 
have a  strong flavour whil e pal e honey s hav e 
a more delicat e flavour . The popularit y o f 
dark an d ligh t coloure d hone y varie s f ro m 
country t o country , bu t generall y ligh t 

coloured honey s ar e mor e highl y valued tha n 
dark. Colou r ca n sometimes b e a usefu l 
indicator o f qualit y becaus e honey become s 
darker durin g storage , and heatin g will als o 
darken honey . However , som e perfectl y 
fresh, unheate d an d uncontaminate d honey s 
can b e very dark . 

It i s impossible t o giv e a  comparable valu e t o 
the flavou r an d aroma o f a  honey, bu t th e 
following method s ar e use d to measur e 
honey quality . 

Colour 

Colour i s very impor tan t fo r i t i s this tha t 
does mor e tha n anythin g else to determin e 
its commercia l us e and value . Darke r honey s 
are mor e ofte n pu t t o industria l use , while 
lighter coloure d honey s ar e markete d 
directly fo r consumption . Colou r 
descriptions rang e f rom wate r whit e throug h 
shades o f ambe r t o dark . 

W a t e r conten t 

If the wate r conten t o f hone y i s greater tha n 
19% then th e hone y i s likely to ferment . A 
low wate r conten t i s therefore mos t 
important. Wate r conten t ca n b e measure d 
using a honey refractometer , a  smal l 
instrument whic h measure s th e refractio n o f 
light as i t passe s through a  glass prism o n 
which a  few drop s o f hone y have  bee n 
smeared. I n areas wi th a  very hig h humidit y 
it ca n b e difficul t t o produc e hone y o f 
sufficiently lo w wate r content . 

H M F 

HMF stand s fo r hydroxymethylfurfural . Thi s 
is a break-down produc t o f fructos e (on e o f 
the mai n sugar s i n honey ) forme d slowl y 
during th e storag e o f honey , but forme d ver y 
quickly whe n hone y i s heated. The amoun t 
of HM F presen t i n hone y i s therefore use d 
as a guide t o th e amoun t o f heatin g whic h 
has taken place : the highe r th e HM F value , 
the lowe r th e qualit y o f th e hone y i s 
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considered t o be . HMF i s measured b y 
various laborator y tests . 

Enzymes 

The level s o f enzyme s presen t i n hone y ar e 
sometimes assaye d and use d as a guide t o 
honey quality . These test s ar e also carrie d 
out i n a laboratory . 

O t h e r constituent s 

Some honey s hav e a very hig h polle n conten t 
which make s the m appea r cloudy ; hone y 
extracted fro m comb s b y squeezing ofte n 
contains a  relatively hig h leve l o f pollen . Such 
honey i s considered t o b e o f lo w quality . Th e 
presence o f an y othe r contaminant s i n hone y 

Beekeeping methods which may have negative effects on 
the quality of the honey 

Beekeeping m e t h o d 

Location o f hive s i n densel y urbanize d o r 
industrialized zone s o r area s o f stron g 
environmental pollution , includin g 
agricultural pesticid e us e 

Inappropriate us e o f antibiotic s an d othe r 
drugs o r chemical s t o trea t o r preven t 
honey be e disease s o r contro l pest s 

Use o f organi c chemical s lik e naphthalene , 
ethylene dibromid e o r paradichlorobenzo l 
for com b protectio n durin g storage an d 
treatment agains t wax moth s 

Use o f chemica l repellent s durin g hone y 
harvesting 

Excessive us e o f smok e o r poo r choic e o f 
combustion materia l 

Use o f ol d an d dark comb s and/o r broo d 
combs 

Use o f comb s wit h residua l hone y fro m a 
previous yea r 

Harvesting o f incompletel y seale d combs , 
particularly durin g the necta r f lo w 

Possible damag e t o hone y 

Contamination o f hone y with noxiou s o r 
toxic residues , possibly damagin g to huma n 
health, or wi t h sugar s no t o f necta r o r 
honeydew origi n 

Contamination o f hone y wit h th e sam e 
substances 

Contamination o f hone y wi th th e sam e 
substances 

Contamination o f hone y wit h th e sam e 
substances 

The hone y ha s a smoky odour , od d tast e 
and contamination wi t h microscopi c soo t 

Honey o f darke r colour , com b odour , 
higher acidit y an d faster agein g 

Honey hig h i n yeasts and possibl y faste r 
fermentation; prematur e crystallizatio n o f 
susceptible liqui d honeys ; a contaminatio n 
of uniflora l honey s 

Excessive wate r conten t i n hone y 

After Krel l from the Food and Agriculture Organizatio n o f the United Nation s Bulleti n 124 , Value-added product s 
from beekeepin g (Rome 1996) . 
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(e.g. particle s o f wax, bees , splinters o f 
wood, dust ) wil l mak e the honey o f very low 
value indeed . If colonies o f bees are located 
in industria l o r urba n area s which have  a high 
degree o f pollution the n hiv e product s can 
be affected a s heavy metal s an d other 
pollutants ca n accumulate i n them -
particularly i n pollen bu t also i n honey . 
Contamination ca n also resul t f rom dirt y 
water sources . 

Problems aris e from hone y be e diseases. 
Some ma y be prevalent i n an area, other s 
may be brought i n if bees are introduced t o 
an area f rom elsewhere . Where bee s lac k a 
resistance to new infections the y ma y need 
help f rom th e beekeeper. Ther e i s then a 
danger tha t untrie d chemical s ma y be used 
o r eve n approve d product s use d i n excess o r 
at inappropriat e times , leading to 
contamination o f the honey and/o r beeswa x 
crop. 

Preparing hone y for marke t 
Process hone y as soon as possible afte r 
removal f ro m th e hive. Honey-processin g 
is a sticky operation , in which tim e and 
patience are required to achieve the bes t 
results. 

Honey i s a food, and it mus t therefor e be 
handled hygienically . Always wash you r 
hands and your equipmen t thoroughl y a t 
all phase s o f the process. 

Honey i s hydroscopic an d will absor b 
moisture. All honey-processing equipmen t 
must b e perfectly dry . Too much wate r i n 
honey cause s i t to ferment . 

Some dishones t peopl e add cane suga r 
syrup o r cor n syru p to thei r honey . This is 
a corrupt practic e an d should alway s be 
discouraged. 

Containers fo r marketin g hone y mus t be 
lightweight, o f low cost an d preferabl y see-
through s o that customer s ca n see the 

product Glas s i s often use d as a container 
for sellin g honey bu t glass jars are heavy, 
breakable an d cannot b e stacked togethe r 
when empty . Plasti c container s ar e much 
lighter an d stack well , but in many countrie s 
they are difficult t o obtain . Recyclin g 
containers tha t have  hel d othe r product s is 
possible. Hone y i s a food and any container 
used should have  bee n use d for food i n the 
first place . 

Labels for your honey 
In addition t o attracting customer s t o you r 
product, the label you put on your hone y 
should give the following information : 

Contents: Pur e honey . 

Source o f the honey: e.g . sunflower, mixe d 
blossom, tree hone y etc. 

The countr y an d district i t was produced 
in. 

Your nam e and address. 

The weigh t o f honey i n the container . 

You may wish t o add other informatio n fo r 
the consumer . Fo r example, if you are 
packing comb honey , you could remin d the 
purchaser tha t the whole com b includin g the 
wax i s completely edible , or i f you are selling 
strained honey , you may wish to provid e an 
explanation o f granulation. 
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SECTION 8  - HIV E PRODUCT S 
BEESWAX 

by encouragin g eac h beekeepe r i n the are a 
to sav e beeswax, and b y organizing the sal e 
of the combine d crop , provide a  source o f 
income fro m a n otherwise waste d resource . 
Both honey-hunter s an d beekeeper s shoul d 
realize that beeswa x i s a valuable produc t i n 
addition t o honey . 

Beeswax i s valued accordin g to it s purit y an d 
sometimes it s colou r (light-coloure d wa x i s 
often mor e highl y value d tha n dark -
coloured). 

Among insec t waxes, beeswax ha s a 
comparatively lo w meltin g poin t (abou t 
63°C, 145°F) . I t i s an unusua l materia l i n tha t 
it remain s suppl e and plasti c a t temperature s 
as low a s 35°C (95°F ) -  th e temperatur e o f 
the broo d chamber . A t temperature s 
between 25° C an d 35° C (77° F and 95°F ) th e 
comb i s so stron g that a  few gram s o f com b 
can suppor t severa l kilogram s o f honey . 

Beeswax i s secreted f rom fou r pair s o f 
glands t o b e found o n th e undersid e o f th e 
worker's abdomen . These glands functio n 
when th e be e i s betwee n nin e an d 1 7 days 
old. 

O n contac t wi t h ai r th e wax harden s an d 
forms scales , which ca n be see n as smal l 
flakes o f wa x o n th e undersid e o f th e bee . 
Bees us e the stif f hair s o n thei r hin d leg s t o 
remove th e scale s o f wax an d pas s them o n 
to th e middl e leg s and s o t o th e mandible s 
(jaws) wher e wa x i s chewed befor e i t i s 
incorporated int o honeycomb . Bee s ar e 
stimulated t o produc e wa x whe n ther e i s 
surplus hone y t o b e store d an d a  lack o f 
honeycomb i n which t o stor e it . 

The wa x i s an iner t an d largely indigestibl e 
material whic h ca n retai n it s shap e an d 
quality fo r man y hundred s o f years . Beeswa x 

FIG. 78. Blocks  of beeswax for the  commercial 
market 

New pur e beeswa x i s white i n colou r bu t 
the presenc e o f pollen , propolis an d 
impurities caus e i t t o becom e yello w an d i t 
darkens eve n mor e wi t h age . 

It i s a valuable produc t whic h ca n provid e a 
worthwhi le incom e i n addition t o hone y and , 
unlike honey , beeswa x doe s no t requir e 
careful packaging ; this simplifie s transpor t 
and storage . 

Beekeeping usin g movable-frame hive s 
results i n the harvestin g o f relativel y littl e 
beeswax, as empty honeycomb s ar e 
returned t o th e hiv e afte r th e extractio n o f 
honey. Beekeepin g using traditional hive s o r 
movable-comb (top-bar ) hive s result s i n 
greater yield s o f beeswa x sinc e the delicat e 
honeycomb i s broken durin g the extractio n 
of honey , and canno t b e returne d t o th e 
hive. Beeswa x ca n b e a valuable expor t cro p 
and ther e i s strong demand o n th e wor l d 
market. I n some countrie s wax , rathe r tha n 
honey i s therefore th e mos t value d produc t 
of beekeeping . 

In areas where mos t o r al l o f the hone y 
produced i s consumed locally , and wher e 
there i s no loca l us e for beeswax , 
honeycombs ar e ofte n simpl y discarded . Th e 
development o f a  wax-collecting system can , 
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does no t mi x wi t h o r absor b wate r an d ca n 
form a  protective laye r impermeabl e t o 
water. 

The proces s b y which wa x f ro m comb s i s 
converted int o block s o f clea n wax b y 
melting i s know n a s rendering . 

Cappings give the bes t qualit y wax , bu t fres h 
comb recentl y remove d f ro m wil d nest s o r 
broken f rom to p bar s i s also satisfactory . 
Dark comb s ar e o f leas t us e becaus e wit h 
increasing age they contai n mor e propoli s 
and rende r littl e wax . Ligh t and dar k com b 
should no t b e mixe d a s this wil l reduc e th e 
value o f the en d product . 

Wax-rendering ca n b e a  messy undertakin g 
and so the tas k i s only performe d onc e o r 
twice i n a year. Specialis t equipmen t i s 
available bu t i t i s an expensive investmen t fo r 
something which receive s s o littl e use . 

AH methods o f renderin g involv e meltin g th e 
wax. Since beeswax i s a very inflammabl e 
material car e mus t b e taken no t t o star t a 
fire. I t i s particularly dangerou s t o hea t 
beeswax ove r a n open flam e indoors . 

Therefore, method s whic h hea t the wa x i n 
water ar e muc h safe r tha n usin g heat alone . 

Vessels used i n processin g beeswa x shoul d 
be mad e of : stainles s steel , aluminium, 
unchipped ename l o r galvanize d iro n N O T 
zinc, brass , copper o r iro n a s these discolou r 
the wax . 

To begin the rendering , make sur e the com b 
is clean an d as much hone y a s possible ha s 
been removed . This ca n be done b y washin g 
or soakin g in warm water . Th e wate r mus t 
be clean . Rain-water i s idea l a s it i s ver y 
slightly acid and this help s i n the cleanin g 
process. 

The wa x ca n b e broke n int o smal l pieces an d 
put int o a  pan. At thi s poin t ther e ar e tw o 
alternatives. Water ca n be adde d t o th e 
broken com b an d the whol e mixtur e heate d 

FIG. 79. Straining  wax. beeswax,  which has been 
melted in  water,  is scooped up and  put through 
a bag  of  coarse  fibres  that  can  be squeezed 
using two parallel  sticks  as well as wringing the 
bag with  the  hands. 

GENTLY unti l th e wax melts . Alternatively a 
small pa n containing just the piece s of wa x 
can b e place d i n a  bigger pa n containin g 
water -  a  water bath . The bi g pan i s heated, 
again gently, and as the wate r warm s i t melt s 
the wa x i n the inne r pan . 

Beeswax melt s a t abou t 63° C (145°F ) s o 
never overhea t th e water ; certainl y d o N O T 
boil i t a s this coul d rui n th e wax . 

The melte d wa x o r wa x an d water mixtur e 
must no w b e strained . A numbe r o f 
materials ca n b e use d for thi s a s the ai m i s t o 
produce somethin g equivalen t t o abou t a 
3 m m (  inch ) mesh . This ca n b e a long bag 
of cotto n materia l o r eve n closel y wove n 
vegetable fibres . Specialis t and cooking sieves 
are als o availabl e bu t remembe r t o choos e a 
material tha t wil l no t contaminat e th e wa x 
and to ensur e tha t everythin g use d i s clean. 
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Sometimes i t i s wor th repeatin g th e proces s 
with a  finer mesh . 

The wa x o r wax/wate r mixtur e i s collecte d 
in anothe r pa n which ma y have ha d the side s 
smeared wit h non-scente d soap y water. I t i s 
then allowe d t o coo l i n a place where i t wil l 
not becom e recontaminate d wit h dus t o r 
insects. The wa x wil l harde n a s a layer o n 
the water . D o no t distur b i t unti l completel y 
set which ma y b e i n 1 2 or eve n 2 4 hours . 
Then knoc k th e wa x ou t o f th e pa n o r bow l 
and scrap e of f an y remainin g impuritie s 
which ma y be stuc k t o i t Th e bloc k o f wa x 
obtained i n this wa y wil l reflec t th e shap e 
and siz e o f the containe r i n which i t wa s 
collected. I t i s ready fo r sal e bu t d o no t b e 
surprised i f the buye r want s t o brea k i t int o 
small pieces . This i s because peopl e 
sometimes chea t an d pu t stone s o r san d int o 
the settin g beeswax t o increas e th e weight . 

This i s evi l an d reduce s th e valu e o f beeswa x 
for al l good hones t beekeepers . 

Solar wax extracto r 
The sola r wa x extracto r provide s a  simple 
and safe way o f meltin g beeswa x an d cost s 
nothing to operat e becaus e i t use s the hea t 
of th e sun . Again, only clea n wax shoul d b e 
used and the n on e meltin g wil l produc e a 
satisfactory bloc k o f wax . 

The sola r wa x extracto r i s a box wit h a  glass 
or clea r plasti c lid . I t ha s a f loor o r shel f o f 
metal. The bo x i s ti lted a t an angle to catc h 
the sun . Pieces o f honeycom b ar e place d o n 
the meta l shee t and , as they melt , wax run s 
down th e meta l slop e t o a  container. Th e 
sheet o f meta l ca n b e ben t a t th e edge s t o 
funnel wa x toward s th e container . A  scree n 
of wire mes h prevent s piece s o f com b an d 
debris f ro m slippin g down int o th e container . 
Impurities i n the wa x ten d t o remai n o n th e 
metal, and other s ca n be scraped of f the fina l 
solidified bloc k o f wax . 

There ar e commerciall y mad e extractor s bu t 
many hav e been produce d usin g loca l 
materials an d ingenuity . Often , two piece s o f 
glass o r perspe x ar e use d about 5  m m 

FIG. 80. Drawing  of  solar  extractor. 
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(3/16 inch) apar t t o hel p retai n a  high 
temperature i n the box . I t i s now possibl e t o 
use insulated polycarbonat e sheet s whic h ar e 
produced a s two skin s separate d b y isolate d 
channels o f trapped air . Painting the wall s o f 
the bo x i n a dark colou r help s hea t 
absorption. Insulatin g materia l underneat h 
the meta l shee t wil l als o hel p t o retai n heat . 
However, mos t importan t i s to gai n 
maximum exposur e t o th e direc t ray s o f th e 
sun for th e maximu m period . There mus t b e 
no draught-creatin g crack s o r gap s in th e 
box, as these wil l encourag e hea t los s and , if 
large enough , would allo w robbe r bee s int o 
the box . The extracto r als o need s to b e ant -
proof an d set u p i n suc h a  way tha t ant s 
cannot gain access to it . 

A simpl e wa y t o mel t dow n smal l scrap s o f 
comb i s to plac e them o n a  piece o f shin y 
metal foi l an d leav e i n the sun . In stron g 
sunlight th e wa x wil l soo n mel t an d ca n b e 
poured int o a  container . 

The residu e lef t afte r beeswa x ha s bee n 
rendered i s sometimes referre d t o a s 
'Slumgum'. This i s often throw n awa y bu t i t 
has value t o th e beekeeper . Larg e amount s 
can be sold t o commercia l wax-renderin g 
firms. Bu t i f only limite d quantitie s ar e 
available i t can b e use d as swarm bai t i f 
daubed insid e catcher boxes . 

Beeswax ha s a far wide r rang e o f use s tha n 
any other be e product . 

If hives wi th movable-frame s ar e i n commo n 
usage then a  major applicatio n o f wa x i s i n 
the productio n o f foundation . Eve n wi th top -
bar hive s th e us e o f a  'starter' stri p o f 
beeswax, o r molte n wa x dribble d along th e 
bar i s important . 

Foundation i s made commerciall y b y a 
continuous proces s i n which a  long sheet o f 
beeswax i s passed betwee n tw o roller s 
which mak e a  hexagon patter n o n eac h sid e 
o f th e sheet . The patter n i s offset s o tha t th e 
base o f a  cell on on e sid e i s opposite th e 

junction o f thre e wall s o n th e other . Thes e 
sheets ar e the n cu t int o standar d size s to fi t 
frames. When th e frames ar e place d i n th e 
hive, the correc t distanc e apart , the bee s wil l 
set abou t constructin g cel l wall s o n th e 
foundation. This proces s i s referred t o a s 
'drawing ou t foundation' . The resultin g com b 
is said to b e 'draw n out' . 

Commercially-produced foundatio n ca n b e 
sold i n severa l thicknesse s accordin g to th e 
number o f sheet s pe r kilogram . For example , 
about 1 3 sheets , suitable fo r Langstrot h dee p 
frames, weigh approximatel y on e kilogram . 

The beekeepe r ca n mak e hi s own foundatio n 
using a mould. Such a cast ha s two opposit e 
surfaces o n whic h th e hexagona l patter n i s 
incised. These surface s ar e usuall y hinge d t o 
ensure tha t when brough t togethe r th e 
exact patter n wher e th e bas e of th e cell s o n 
the on e sid e coincid e wi t h th e poin t wher e 
three wall s joi n o n th e othe r sid e i s 
maintained. Wax, onl y jus t a t the poin t o f 
being molten, i s poured ove r th e lowe r 
surface. When thi s i s covered th e uppe r 
surface i s closed upo n i t an d sufficien t 
pressure applie d t o embos s th e hexagons . 

The correc t siz e o f hexagona l broo d cell s 
varies accordin g to th e siz e o f the bee s tha t 
are t o us e it . Dron e cell s are slightl y bigge r 
than worker broo d cell s and so ar e 
sometimes use d i n supers a s they hol d mor e 
honey. 
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FIG. 81. A  simple press  to make  wax  foundation. 
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FIG. 82. Dipping  -  board  method  of  making 
foundation. 

Some beekeeper s fin d i t satisfactor y t o 
insert plai n sheet s o f beeswa x int o thei r 
frames. Such a practice doe s no t guarante e 
any regula r constructio n o f cells . Producin g 
sheets o f wax i s not difficult . Al l tha t i s 
needed i s a wooden boar d jus t large r tha n 
the sheet s required . I t help s t o hav e a handl e 
of some kin d o n th e shor t side , it i s the n 
wetted an d dippe d int o molte n wa x an d 
withdrawn. Practic e wil l soo n lea d to sheet s 
of the require d thicknes s (abou t 1. 5 mm , 
(1/16 inch) bein g deposited o n eac h side o f th e 
board. Whe n coo l the y ca n b e peele d of f 
and tr immed t o size . 

FIG. 84. Candles  rolled from foundation  or  a 
sheet of beeswax. 

Beeswax i s stil l importan t i n candle-making . 
It i s a materia l tha t burn s wi t h a  bright , 
steady flame and , as i t ha s a higher meltin g 
point tha n cheape r waxes , the candl e 

FIG. 83. Candles  made by  dipping wick  into 
molten wax. 

FIG. 85. How  to  roll  a candle. Take  a sheet of 
beeswax. Place a wick,  which is  longer than the 
wax, about  5mm  from  one  end. Gently turn the 
edge to cover  the wick.  Then roll  gently. 

58 
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FIG. 86. Decorations  can  be made  from  beeswax. 

remains uprigh t i n ho t weathe r an d doe s no t 
smoke. Candle s ca n be mad e i n severa l ways . 

Molten wa x ca n be poure d ove r a  wick o r 
the wic k dippe d int o molte n wax . Eithe r way , 
the proces s i s repeate d unti l a  candle o f th e 
desired thicknes s i s acquired. Sheets o f 
beeswax produce d i n the sam e manne r a s 
foundation ca n b e carefull y rolle d aroun d a 
wick unti l th e desire d diamete r i s achieved. 

Many attractiv e candl e mould s ar e availabl e 
o r ca n be mad e f ro m loca l product s lik e 
gourds o r hollowe d ou t fruits . The wick s ar e 
fixed i n them befor e toppin g u p wi th molte n 
wax. Beeswa x shrink s b y abou t 10 % when i t 
solidifies an d need s t o b e carefull y remove d 
from th e moul d whe n cool . Candle s o r smal l 
ornaments an d plaque s mad e thi s way have 
an appeal , particularly t o tourists . 

Beeswax ca n be an importan t ingredien t i n 
polishes an d protectiv e coatings . I n it s 
simplest form , polis h ca n b e mad e b y 
dissolving wax i n turpentine. Th e past e 

FIG. 87. Examples  of  moulds. 

produced shoul d sprea d easil y and leav e a 
very thi n fil m whe n th e solven t ha s 
evaporated. This fi l m i s then rubbe d t o giv e a 
smooth shinin g finish. 

Between 60 % and 70% of al l the beeswa x 
that i s produced i s used fo r cosmetic s an d 
pharmaceutical preparations . Ther e i s 
therefore a  ready expor t marke t fo r th e to p 
quality product . Thi s i s another importan t 
reason t o mak e sur e tha t al l operations ar e 
carried ou t wi t h clea n equipmen t an d clea n 
hands. 
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SECTION 8- OTHE R HIVE PRODUCT S 
Honey an d beeswa x hav e bee n the mai n 
harvest f rom beekeepin g and remain th e 
mainstay o f the activity . However , ther e ar e 
other hiv e product s whic h ca n provid e a n 
income. 

Pollen 
Beekeepers nee d n o specifi c skill s t o harves t 
pollen providin g there is a  plentiful supply . 
Pollen collection i s more successfu l i n dr y 
areas a s humidity increase s th e dange r o f 
contamination o f collecte d polle n wi t h 
moulds (fungi) . 

The compositio n o f polle n varie s accordin g 
to th e plan t source . As i t i s collected b y th e 
bees, they moiste n i t wi t h a  little hone y o r 
nectar whe n packin g i t int o polle n load s o n 
their hin d legs . In this wa y i t gains som e 
antibiotic properties . Unlik e honey , pollen i s 
not store d i n the hiv e i n quantities greatl y i n 
excess o f the colony' s needs . I t ca n b e 

FIG. 88. As  a bee flies from flower  to  flower  she 
fertilizes (pollinates)  the  plants. 

FIG. 89. The  bee puts pollen  in  the baskets  on 
her hind  legs  (see fig. 21).  This  pollen can be 
collected at the  hive  entrance in a  pollen trap. 

harvested b y fitting a  pollen trap acros s th e 
hive entrance. This i s a restriction whic h 
knocks of f the polle n load s a s the bee s 
scramble through . 

The tra p consist s o f a  grid whic h ca n b e 
made f rom 5  m m (3/16 inch) wir e mes h unde r 
which ther e i s a pollen-collection tra y 
covered b y a  finer mes h (4. 2 mm , inch ) t o 
prevent th e bee s getting to th e fallen polle n 
pellets. The f loo r o f th e polle n tra y mus t b e 
designed s o tha t an y water ca n escape an d 
air circulate s t o preven t deterioratio n o f th e 
product. Fo r th e sam e reason s i t need s to b e 
checked an d emptie d frequently . The bee s 
need polle n store s t o fee d thei r broo d s o 
traps shoul d b e remove d a t regula r interval s 
otherwise th e colon y wil l b e shor t o f food . 

FIG. 90. Pollen  trap. Commercially-produced 
pollen trap  that  fits  in  front  of  the hive  entrance. 
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FIG. 92. Pollen  that has  been collected at the 
hive entrance. 

unsubstantiated medica l claim s o r usin g 
suggestive label s and description s t o marke t 
pollen i s wrong, untruthfu l an d unethical . I t 
must b e totall y avoided . 

The nutritiona l benefit s o f polle n shoul d b e 
of interes t t o al l those wh o hav e an 
unbalanced o r deficien t d ie t However , ther e 
is a problem i n incorporatin g polle n int o 
food an d that i s that i t ca n aggravate th e 
widespread allergie s tha t there ar e to th e 
substance. 

FIG. 91. Diagram  of  a  pollen trap. 

Air-dried polle n ca n be kep t a t a  coo l 
temperature fo r a  short perio d bu t i t can b e 
difficult t o store , soon absorbin g moisture , 
coagulating and fermenting . 

Bee polle n i s bought b y traders wh o ma y 
prefer polle n tha t i s yellow o r orang e a s i t i s 
said to hav e a  better flavou r tha n dar k 
pollen. 

There ar e man y claim s mad e fo r th e effect s 
and benefit s o f polle n whic h i s used i n 
traditional medicine s an d food supplements . 
However, on e shoul d b e aware tha t th e 
majority o f report s ar e no t f ro m specifi c 
studies bu t f ro m persona l experience s 
unsupported b y analytic evidence . 

Claims includ e improve d physica l 
performance, increase d vitalit y an d appetite , 
reduction o f hig h bloo d pressure , curing o f 
colds an d acne. There i s some scientifi c 
evidence tha t show s polle n t o b e effective i n 
treating prostat e cancer . However , makin g 
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Finally, pollen collectio n b y bees an d 
subsequent analysi s i s used as a method o f 
monitoring environmenta l pollution . Thi s 
may no t b e o f great significanc e t o th e rura l 
beekeeper bu t i t doe s sho w tha t polle n ca n 
contain contaminant s an d therefore pollen , 
o r an y hiv e product , shoul d no t b e collecte d 
in heavil y industrialize d area s o r wher e crop s 
have bee n spraye d wi t h pesticides . 

Propolis 
This i s resin tha t hone y bee s collec t fro m 
living plants an d us e alone, or wit h beeswax , 
in th e constructio n o r modificatio n o f thei r 
nests. However , beekeeper s harvestin g 
propolis shoul d b e aware tha t occasionall y 
other substance s suc h a s paint o r ta r ma y b e 
collected. 

Propolis i s sticky an d sof t whe n war m bu t 
hard an d brittl e whe n cold . I t i s entirel y 
plastic betwee n 25° C an d 45°C (77° F an d 
113°F). I t ha s been found tha t pure r propoli s 
is deposited a t the to p o f the hiv e than o n 
the hiv e floor . Beekeeper s ca n use this t o 
advantage b y placing a sheet wi th slot s o r 
holes smalle r than th e be e space at the to p 
of th e hiv e o r dow n th e side . The bee s wil l 
consider thi s the boundar y o f the nes t an d 
will procee d t o clos e th e hole s wit h propolis . 

The propoli s ca n then b e harveste d b y 
scraping i t of f or , i f available, placing th e 
complete shee t i n a  freezer fo r 2 4 hours . 

FIG. 93. Propolis  is the substance  used by bees 
to seal  the gaps around  the  edges  of the hive  or 
frames. It  is  used to fill  any  gap smaller  than  a 
bee space. 

The britt l e propoli s wil l the n fractur e off . 
Flakes and piece s o f propoli s ca n b e store d 
in the dar k i n airtigh t container s awa y fro m 
excessive heat . A simpl e purit y tes t i s t o 
crunch u p a  sample an d shak e i t wit h som e 
warm wate r i n a glass jar . Any wast e materia l 
present wil l f loa t t o th e surface . 

Propolis i s bough t an d sol d b y specialis t 
traders. Traditionally, i t i s used fo r 
waterproofing, stopping leaks , an adhesive , 
drum-tuning, bow-strin g preparatio n an d i n 
herbal medicines . I t ca n also be used as bai t 
in catcher-boxe s t o tra p swarms . 

Generally speaking , most use s requir e i t t o 
be i n liqui d form. I t therefore ha s to b e 
dissolved. The mos t commo n solven t fo r 
food, medica l an d cosmetic application s i s 
ethanol (ethy l alcohol) . Fo r home-mad e 
extracts i t i s possible t o us e gin, vodka, ru m 
or whisk y a s the solvent . Eve n wate r 
extracts sho w som e o f th e bactericida l an d 
fungicidal effects , and wound-healin g 
properties associate d with thi s product . 

However, extractio n need s a  great dea l o f 
care and som e practise d skill s i n orde r t o 
obtain a  standardized and quantifiabl e 
product wi t h som e degre e o f qualit y control . 
Propolis extrac t ha s severa l use s as a food 
preservative, anti-funga l additive , ingredien t 
of cosmetic s an d a s a medicine. However , 
care should b e taken whe n marketin g th e 
product no t t o mak e unsubstantiate d claim s 
or t o presen t hearsa y as fact . 

More specialist hive products 
Other hiv e products ar e roya l jelly , bee 
venom an d be e brood . However , thes e ca n 
be very specialis t area s which ar e bes t lef t t o 
the beekeepe r wh o i s already extractin g th e 
maximum profi t f ro m th e colonie s i n th e 
products alread y discusse d an d has , through 
practice an d experience , developed skill s t o 
a high level . 
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SECTION 9 - A N EXPLANATIO N O F 
COMMON BEEKEEPIN G TERM S 

Abdomen 

Absconding 

Adulteration 

Agroforestry 

Alighting board 

Alimentary cana l 

Antenna (plura l antennae ) 

Anther 

Apiary 

Apiculture 

Apis 

Bait hive 

The hind (back) part of a bee (or any insect). 

Absconding occurs when all adult honey bees leave 
the hive or nes t 

To add a substance to another and so destroy the 
quality of the original. For example to add candle wax 
to beeswa x and sell as beeswax, or to add sugar or 
corn syrup to honey . 

The use of both trees and agricultural production on 
the same piece of land to encourage economic and 
ecological benefits. 

A landing board for the bees at the hive entrance. 

The digestive tract or gut. 

Sensory organ found in pairs (two's) on the head of a 
bee (and other insects) . The antennae are sensitive to 
touch, taste and smell. 

The part of a flower's stamen that produces pollen. 
The male part of the flower. 

The location of a number of honey bee colonies. 

The science and art of bees and beekeeping. 

The genus to which honey bees belong. 

An empty hive placed so that i t will be occupied by a 
swarm of bees. S
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Bark hive 

Bee 

Bee brea d 

Bee mil k 

Bee space 

Beeswax 

Bio-diversity 

Brace com b 

Brood 

Brood nes t 

Cappings 

Catcher bo x 

Cell 

Chunk hone y 

Colony 

Comb 

Corbicula 

Creosote 

A hiv e made from the bark of trees. 

An insect belonging to the superfamily Apoidea. Over 
25,000 species of bees have been described. 

The name given to pollen stored in the comb - usuall y 
around the edges of the brood. It has some honey and 
moisture added to i t during collection. 

A liqui d produced by worker bee s and fed to larvae. 

A gap large enough for bees to walk and work, for 
example, the space between two paralle l combs or 
between a comb and the wall of the hive. 

Wax produced by honey bees and used to buil d 
comb. 

The number of species (plant and animal) in any given 
area. 

Also known as burr comb. Comb that links combs 
together or t o the side of the hive. Usually buil t when 
the bee space is too big. 

All stages of immature honey bees; eggs, larvae and 
pupae. 

The area of the colony where brood is being reared. 

The almost pure white wax used to seal cells. 

See Bait hive. 

A single hexagonal wax compartment, the basic unit 
of comb. Each honey bee develops within a single cell, 
and honey and pollen are stored within cells. 

Natural comb honey that is placed in glass jars that 
are then filled with liquid honey. 

Honey bees are social insects. Each honey bee can 
only live as part of a colony and not individually. Each 
colony of honey bees contains one queen bee who is 
the female parent of the colony, a few hundred drone 
bees (males) and thousands of worker bees. 

The wax structure made of hexagonal (six-sided) cells 
in which honey bees rear young and store food. 

See Pollen basket 

Colourless oil y fluid distilled from wood-tar used as a 
wood preservative. 
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Cross-pollination 

C r o w n boar d 

C u t - c o m b hone y 

Dadant hiv e 

Dance 

Desert i f icat ion 

D r o n e 

Drone congregatio n are a 

Extractor 

Feeder 

Fixed-comb hiv e 

Food transfe r 

Forage 

Forager 

Foundation 

The transfe r o f polle n betwee n flower s o f differen t 
plants o f th e sam e species . Plants tha t ar e no t self -
fertile mus t b e cross-pollinate d befor e the y ca n 
develop seeds . Many crop s depen d upo n cross -
pollination b y insects . 

A nam e given to th e inne r cove r o f a  hive - place d o n 
the top bo x o f the hiv e to ac t a s a ceiling for th e bees . 
It i s covered b y the roof . 

Pieces o f com b containin g hone y an d presented fo r 
sale in thi s way . Hone y whic h ha s no t bee n extracted . 

A desig n o f American , single wall , frame hive . 

Waggle danc e and roun d danc e method s b y whic h 
bees communicat e th e locatio n o f suitabl e forage t o 
other workers . 

Decline i n the productivit y o f lan d unti l i s i t 
biologically useless . 

A mal e hone y bee . Drones undertak e n o wor k withi n 
the hive : their sol e function i s to fertiliz e th e queen . 

Drones an d virgin queen s fl y t o specifi c area s to mat e 
- thes e ar e know n a s drone congregatio n areas . 

The centrifuga l machin e i n which hone y i s spun out o f 
cells withi n comb . 

A devic e fo r givin g food i n the for m o f suga r syrup t o 
honey bees . 

A hiv e in which bee s buil d thei r nest s wi th th e comb s 
attached t o th e wal l o f th e hive , and therefore fixed . 

Worker hone y bee s give to , and receiv e from othe r 
workers substance s fro m th e hone y sa c or hone y 
stomach. I t i s thought t o b e anothe r for m o f 
communication. 

Flowering plants whic h provid e necta r and/o r polle n 
for bees . 

A worke r hone y be e tha t collect s pollen , nectar , 
water o r propoli s fo r th e colony . 

A thi n shee t o f beeswa x usuall y embosse d wit h th e 
hexagonal patter n o f com b place d i n eac h woode n 
frame wher e i t serve s a s a base upon which hone y 
bees buil d thei r comb . 
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Frame 

Frame hiv e 

Granulated hone y 

Guard bee s 

Herbicide 

Hive 

Hive too l 

Honey 

Honey bee s 

Honey huntin g 

Honeydew 

Insecticide 

Kenya top-bar hiv e 

Langstroth hive 

Life cycle 

Low-technology hiv e 

Lug 

A wooden rectangula r frame that holds a sheet of 
wax foundation. A numbe r of frames hang parallel to 
one another insid e the hive. 

A hiv e which contains frames. The honey bees are 
encouraged to buil d their comb within these frames. 
The frames then enable combs to be lifted from the 
hive for examination. 

Honey in which sugar crystals have formed. 

Bees that stand at the colony entrance facing outward, 
front legs raised and pass their antennae over bees 
entering the hive. They attack other insects , wasps 
and strange bees. 

A chemica l formulation that is designed to help 
increase crop yields by selectively killing weeds and 
other unwanted growth. Can be poisonous to bees. 

Any container provide d by humans for bees to nest in. 

A simple tool used to open hives, remove frames and 
scrape off wax and propolis. 

Nectar o r plan t sap ingested by bees, concentrated by 
them and stored in combs. 

Species of bees belonging to the genus Apis. 

Plundering wild bee colonies for thei r honey. 

Insects such as aphids feed on large quantities of plant 
sap which they excrete almost unchanged. This sap 
collects on the leaves of plants and if collected by 
honey bees is know as honeydew. 

See Pesticide. 

A desig n of top-bar hive with sloping sides. 

A design of frame hive. The inventor, the Rev L 
Langstroth recognized the importance of bee space 
and this allowed him to design the movable-frame 
hive. 

The four stages a bee passes through: egg - larv a -
pupa - adul t bee. 

A hiv e which is simple, cheap, reliable, mendable. 

A projectio n at the end of the top bar of a frame. This 
rests on a runner and so suspends the frame in the 
hive. 
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Mandible 

Manipulation 

Mead 

Meliponinae 

Migrat ion 

Migratory beekeepin g 

Mites 

Movable- f rame hiv e 

Nasonov p h e r o m o n e 

Nectar 

Nectaries 

Nest 

N G O 

Nucleus 

Pacifier 

Package bee s 

Pesticide 

Pheromone 

The ja w o f an insect . 

The skille d managemen t o f a  hive b y the movement , 
addition o r remova l o f comb s a t certai n point s i n th e 
development o f th e colony . 

An alcoholi c drin k mad e f rom fermentatio n o f honey . 

The sub-famil y t o whic h al l stingles s bee s belong . 

Seasonal movement s o f whol e hone y be e colonies , 
leaving no broo d behin d i n the nes t 

Beekeepers movin g colonie s o f hone y bee s i n hive s t o 
take advantage o f hone y flow s i n othe r areas . 

These ar e no t insect s bu t ar e mor e closel y relate d t o 
spiders havin g eight legs . There ar e som e mite s tha t 
live o n o r i n bee s and sprea d disease . 

A hiv e containin g frames . 

A substanc e produce d b y a  bee's Nasono v glan d t o 
attract othe r bees . 

A swee t liqui d secrete d b y flowers, a  watery solutio n 
of variou s sugars . 

The glands within plant s tha t produc e nectar . 

The plac e wher e th e com b o r comb s o f a  bee colon y 
are sited . 

Non-governmental organization , usuall y a  non-profi t 
group workin g fo r development . 

A smal l colony o f bee s create d b y a  beekeeper fro m 
an existing colony o r colonies . 

A substanc e use d to cal m bees . 

Supplies o f bee s produce d fo r sale . Sold b y weight , 
including a  caged quee n bu t wi thout combs . Supplie d 
in a  box wi t h wir e mes h forming tw o sides . 

A chemica l formulation tha t i s designed t o increas e 
the yiel d o f crop s b y attackin g pest s whic h damag e 
that crop . Ofte n thes e ar e no t selectiv e an d kil l 
beneficial insect s a s well . 

A chemica l substanc e produce d b y a  bee (o r an y 
animal) t o conve y a  precise messag e t o anothe r o f th e 
same species . 
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Pollen 

Pollen baske t 

Pollen t ra p 

Pollination 

Proboscis 

Protective clothin g 

Q u e e n 

Q u e e n exclude r 

Ref ractometer 

Royal jelly 

Scout bee s 

S m o k e r 

Smoker fue l 

Solar wa x extracto r 

S tamen 

St igma 

Super 

The fin e dust-lik e substance s whic h ar e th e mal e 
reproductive cell s o f f lowering plants . Collected b y 
bees a s a source o f protein . 

Areas o f stif f hair s o n th e hin d leg s o f worke r hone y 
bees where the y carr y pollen . 

A devic e fo r harvestin g pollen f rom be e hives . 

The transfe r o f polle n f ro m th e anthe r o f a  f lower t o 
the stigm a o f that o f anothe r flower . 

The mout h part s o f an insect . 

Body protectio n f ro m stings . 

The femal e paren t o f th e colony , the onl y sexuall y 
developed female . 

A sheet , usuall y o f metal , wi th hole s tha t permi t onl y 
workers t o pas s through, thus excludin g the queen . I t 
is placed betwee n th e broo d bo x an d the supe r t o 
prevent egg s being laid i n the hone y storag e area . 

An instrumen t whic h ca n b e use d to measur e th e 
refractive inde x o f hone y (fro m thi s th e suga r 
concentration o f the hone y ca n b e calculated) . 

Glandular secretion s o f worker hone y bee s mixe d 
with som e regurgitate d carbohydrate s an d fed t o 
developing bees . 

Worker hone y bee s that ar e responsibl e fo r locatin g 
new source s o f forage , or a  new hom e fo r a  swarm. 

A devic e for generatin g smoke t o subdu e bees . Ofte n 
made fro m a  metal ca n with bellow s attached . 

Material whic h ca n b e burn t i n the smoker , ideall y t o 
produce coo l smok e ove r a  long period . 

A piec e o f equipmen t i n which th e sun' s hea t i s use d 
to produc e clea n wax f ro m use d comb s an d od d 
scraps f rom th e apiary . 

The mal e reproductiv e orga n o f a  flower. I t consists o f 
a stalk o n th e en d o f which i s the anther . 

The receptiv e par t o f the femal e reproductiv e orga n 
of a  f lower whic h receive s th e pollen . 

Any hiv e bo x place d abov e the broo d nest . Usuall y 
contains comb s i n which bee s wil l stor e honey . 
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Sustainable beekeepin g 

Sustainable deve lopmen t 

Swarming 

Top-bar hiv e 

Traditional beekeepin g 

Transitional hiv e 

V e n o m 

W a x moth s 

W o r k e r bee s 

Beekeeping to benefi t human s whil e als o ensurin g th e 
safe conservation o f th e bee s an d thei r habitat . 

Improvement whic h wil l continu e supportin g lif e i n 
the future . 

When a  honey be e colon y become s larg e enough t o 
divide int o two , swarmin g takes place . 

A low-technolog y hiv e i n which th e bee s ar e 
encouraged t o buil d thei r comb s suspende d fro m bar s 
placed acros s th e to p o f th e hive . 

Beekeeping method s whic h wer e alread y i n us e prio r 
to th e inventio n o f moder n fram e hives . Man y 
traditional method s ar e highl y skille d an d i n us e today . 

A ter m sometime s use d for top-ba r hive s referrin g t o 
them a s mid-level technolog y betwee n traditiona l 
beekeeping (low-technology ) an d frame-hiv e 
beekeeping (high-technology) . 

The poiso n o f a  bee s sting. 

Species o f moth s whic h destro y combs . 

Female hone y bee s tha t mak e u p th e bul k o f th e 
colony an d undertake al l the wo r k o f th e colon y 
except fo r matin g and egg-laying . Workers ar e steril e 
females. 
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Further information on beekeeping in the tropics and elsewhere can be obtained from the 
International Bee Research Association. 

IBRA is a not-for-profit organization established in 1949 to promote al l aspects of beekeeping 
and bee science. It depends on membership subscriptions and donations for it s funding. 

IBRA, 18 North Road , Cardiff, CF10 3DT, Wales, UK 

International telephone number: + 44 29 20 372409 
International fax number: + 44 29 20 665522 

email: ibra@cardiff.ac.uk 
Web site: www.cf.ac.uk/ibra/ 

mailto:ibra@cardiff.ac.uk
http://www.cf.ac.uk/ibra/


Delegates at  IBRA's  Conference on  Tropical  Apiculture -  the  world  forum  on  beekeeping  in  the tropics. 

The bes t wa y t o bette r 
beekeeping i s b y stayin g 
informed. Whethe r yo u nee d 

to kno w abou t controll in g parasite s 
and diseases , which plant s produc e 
the bes t hone y crop , th e lates t 
research int o be e behaviou r o r jus t 
what's happenin g throughou t th e 
wor ld , th e Internationa l Be e Researc h 
Association ca n help . 

Membership o f IBR A entitle s yo u t o specia l 
rates an d discount s o n it s service s an d 
publications, acces s t o th e Ev a Crane Librar y 
and a  subscription t o th e award-winnin g 
journal Be e World. Yo u wil l als o b e abl e t o 
attend IBR A conference s a t discounte d rates . 

I BRA is run as a charity and makes no 
profits -  ever y penny is reinvested in 
providing services to member s all 
over the world. 

We accept payment for membershi p 
by Mastercard or Visa credit card, 
bank transfer Britis h Sterling (£) o r 
American dolla r ($ ) cheques. 

Your membership wil l help the promotio n 
and conservation o f bees world-wide, as well 
as giving you the information you need to 
increase your earnings from beekeeping. 

For further details , contact : 
IBRA, 1 8 North Road , Cardiff , 
CF10 3DT , U K 




	Cover
	Introduction
	Section 1 - Why Bees?
	Bee Species and Races
	Habitats
	Pollination

	Section 2 - The Bee Colony
	The Colony
	Honeycomb
	Anatomy of a Honey Bee
	The Queen
	The Drones
	The Workers
	How a Worker Grows
	How a Queen Bee Grows
	How a Drone Grows
	A Short but Busy Life
	Bee Senses
	Communication and Control of the Colony
	The Waggle Dance

	Section 3 - Wild Bees, Nests and Traditional Hives
	Traditional Hives

	Section 4 - Top-Bar Hives
	How to Make Top-Bar Hives
	Getting Started - The Apiary
	Where to Put Top-Bar Hives

	Section 5 - How to Attract the Bees
	Catching a Swarm with a Bait Hive
	Transferring a Colony from a Wild Nest
	Basic Management

	Section 6 - Improved Hives
	Improved Hives and Hive Management

	Section 7 - Beekeeping Equipment
	Protective Clothing
	The Smoker
	Hive Tool
	Brush
	Containers
	Uncapping Knife
	The Extractor
	Stings

	Section 8 - Hive Products Honey
	Honey Production
	Honey
	Honeycombs from Top-Bar Hives or Traditional Hives
	Honeycombs from Frame Hives
	Honey Quality
	Preparing Honey for Market
	Labels for Your Honey

	Section 8 - Hive Products Beeswax
	Solar Wax Extractor

	Section 8 - Other Hive Products
	Pollen
	Propolis
	More Specialist Hive Products

	Section 9 - An Explanation of Common Beekeeping Terms
	Section 10 - References
	Back Cover

