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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. 
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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. 
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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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