O
<
u—
(@)
)
o
Q
£
i)
N
©
o
Q
(@)

Florida




N
2lge Calor)y

'J'l

hne rL)f ICY D
+INEST S

3 — . ~ o T : o LT LT .
+@asie _P)m/\ﬂJopmerjc dENDIHERERTIETION
J‘JJ
Jwrrly””— Pollen Bhc dSECtaRGo)llection

b
q ) OAETIHIVES




o

[ilz Flogay S Colony —
- rkirocltigor]

» What we call honey bees are represented by eight
to 10 species in the genus Apis.

“Api”-s is the foundation for beekeeping
(apiculture gf_r;u_;l,.;;i:l'le word for a bee yard (apiary).

<

—~ The species of honey bee comﬁibnly found today in
Eucope, Africa, the Middle East and the Americas is
ellifera, which_.means honey carrier.:

- = This name.isnot.technically correct as the bees
- carpymectar fromy flowers which the?/ then vsc to
—produce honey back in the hive. Only when the
pees are moving to a new nest (swarming) do
- - . they carry honey.




Fale plenley Bleis Cojlein)y —
APISECES

+ There are 24 races ot ApIstimeEllierarilinEraCESThaVE
different physicaland benavienralfchahaCtenStiESESUEH
as body: color, Wing length), and stsceptipIiG/Ato
disease. [Ihe racesican matewithreachrothers

Caucasian bees ( A. mellifera caucasic
extremely docile. The black or Germa
( A. mellifera mellifera) are known to
overwinter well in severe climates.

The African group of bees includes th

largest number of geographic races (1
which includes the notorious A. mellif
scutellata. A few queens of this highl

defensive race were brought into Braz
1957 and started the bees we now kn

"Africanized honey bees."
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N
APISHACES
+ The true honey bEENVaSINoL
native to the Amercas: PHOFEO
Columbus, peopleintCentraliand
South Americar collected neney:
from DEEs kNOWR asS! =StingIESS!

+ Although' stingless bees deractually lacksa
stinger, they are not completely,
defenseless. They can inflict painfulibites
with their mandibles. They alse dernot
produce honey: in the same quantity asrAs
mellifera.



e FeneEyIBEC Colony =
IHISIONRY

+In the early part off the 1'6th
century, the Spanishibrought
oVer: the first honey: bee
colonies. Englishr colonistsidid
the same and seen NeREY.
bees had escaped inte the

wild and were buzzing allfover '
North America. n some cases,.the honey

bees traveled in advance of
repean settl_ers ang
e In contact with.N

dubbed the

honey bees wese
Dart of the
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+ A populous colony ma ontain 40,000 to
60,000 or more bees during the late spring

or early summer.
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Casierbevelopmenancaibiierenuaton

Ol tWOrOVER APPIRNG

JENERALIONSENTIOUIERS
(gueens)rand

(aUghRtERSHIWORKERS)E
Malesrpla y NONPARE
CNE COIONYAS

Ofganization and enly:
Mate With the quUeEERS:

g~
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Caste Development andiDierEnuanon

+ HOREY IS aSWEEL, thiCks
SUpersatlratedisugar
selUution manuiactured
Y BEES te iEed thelr:
larvae and o
SUDSIStERCE INTWIRtEL.
The nectar off floWeRsHS
Ingested by Worker:
DEES and CONVErted to
honey. in special’sacs in
their esophadis It s
stored and aged in
combs in thelr RIVes.
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e T oneyBEEICoIony=
eriDevelopmeniranadiblierenuauon

SRV aerdRENEUNPOIIER
dGNEYINENY,
PROYRESSIVEIVEUE NS
CEllSTalErOPENEENES
NECESSdI OlFaieN Elils

OPEN SO tNaFWORKERSIC
tenaitheNlarVvaes:

Adult

r ROV JHJJ\/ WHICHINSISECKELEE
HONINGHE JJJJ\/,JF\/ cJlzlriels oF
WO KEIRYEESISEIVESECS 'fJJJ

for all \yolirle) lElrvelgzinfel cis ¢

only food rJJ’Lm/J—' Liial w]JJ
UEVEIGPNNLOEUEERNIEESS
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e FeneyiEEc Colony =
Caste Development andiDierEnuanon

+ Bee honey. IS Composed of
fructose, glucose; and Water in EVENKN OWAEHEEES

vVarying propertions. It alse have been producing
contains' several enzymes anad Hlonlay zs thay de
oils. Tihe color and flavor

depend onl'the age of the heREY, todayTolFatilEasti’s0
and on the source offthe nectar MG EarSHBEES

PLOCUCE NGREY aSHEO
SterES for thehive
during thellong
MoRthS oFWIRtEFWRER
HOWEFS arent
pPleeming and
therefore littlerer ne
nectar Is availlable to
them.

Queen lays Worker feeds Larva reaches wWorker seals Larva becomes Adult bee

egy in wax cell hatched larva full growth cell apupa leaves cell

+ Honey bees are herbivores; they eat nectar and hone
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Caste Development andiDierEnuanon

he queenreigns
over the nest;
surroundediby.
attendantsiand fed
the richrfoodishe
requires to'perform
her few buticrucial
tasks in the colony:
The queen produces
powerful
pheromones,
chemical signals'to
recipient workers
which control many
of their behaviors
and provide part of;
the 'social glue’
which holds honey
bee life together:

+ At the individual
level, honey bees
have not one but
three types of
colony members:
queens, drones
and workers,
each with their
own
specializations
and place in
honey bee
society.




Trlg rlafiay Bee Colan)y —
Caste Developmentiand Bifferentiaton

+ Honey bee eggs hatch regardless of whether they are
fertilized.

+ e female bees--queens and workers--develop from
fertilized eggs that contain 32 chromosomes. These 3
romosomes consist of two sets of 16, one set from ea
rent. Hence female bees are said to be diploid in ori

+ The males (drones) develop from unfertilized egg whic
contain only one set of 16 chromosomes from their
mother. Drones are thus haploid in origin. This
re?roduction by the development of unfertilized eggs
called parthenogenesis.
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+ The qugen is the only sexually developed female in the hive.
She |sﬁ?@\largest bee in the colony.

Vd

WRICH Iast REr entire life span’ off REarly tWeryearss

+ The queen starts to aY eggs about 10 days after mating.
ay

productive queen can 3,000 eggs in a single day.




+ Drones are stout
male bees that
have no stingers.
Drones do not
collect food or
pollen from
flowers. Their sole
PUFPOSE IS tor mate
Withrthergueen. i
LIECOIONYAISISHON
ORNOEGE ERORES
dhErOtENNKICKEE
PUIRGIREHENIIVE

RENHIONEYASEE
Caste Developmentand Rifierentiaton

,Drones aré tolerated
- in the hiye only wheng*

3

N

Colony —

there isfa possibility #

+~that they may mate

with a queen. Thug a
few. are toIerargdyln

spring and fall, more
in theg’ugza{er but
..hone he winter. =

workers keep'thge

~drones out of-theafve

to starve to -- in
theautu W ¢ s

.," A

g rones I queens

~lack.the body’ pasts 0"

effectlvely Vest

“Nectar opollen to

feedsthemselves. .
Prones also lack:a.
stinger of any kind.

They are designed for
~mating; ohly b

. l



alel ploplely/ Rlelel Celle)n)y —
Caste Development andiDierEnuanon

+ \Woerkers, the'smallEStEESHRGHIE
colony, anersexualiyAtndeveloped
iemales: Arcolony Canthavers 0,000 6

60,000 6 MeLEWOLKERS:

+ Worker and drone larvaesare

also fed royal jelly for their first

four days. For the remainder of;

tbheirdlarval stage, they are fed bee
read.

—Bee bread is made from pollen
collected in the field=Iwo pollen
pellets are dropped into a cell;
which aresthen manipulated and
mixed with honey and Ssecretiens
from worker bees. This mixture,
called bee bread, issthen pushed
;:nho the cell until™it Is two-thirds
ull.




e FeneyiEEc Colony =
Caste Development andrRiferentiation

l-P:, sparn of a worger vee variegelccording tog
T year. rler life expdctancy is appfoximately 2o
JJ\/J Workeestnat are reareckn J!“,)Edff].)“‘f nd -
Octgnerfloweaver, can ljyetnirougn tne wifiter,

Workers 2 '*ueéﬁnd arvae, guard the ni
entrarcsg . rwl,) WE&IPrrie nive ‘cool t 9} urmm- tneir
e Norier beeselEldileollect nectar to rmalke
jaBees produce wax cors
wrru is COrrposse 2| cell:: wrn Clo]
that are only ZEkyy '
tneir owr vwalelals




alel ploplely/ Rlelel Celle)n)y —
Caste Development andiDierEnuanon

Worker
Relative

size medium small

Gl ~200 or 0 20K-200K
2 years 21-32 days spring 20-40 days summer

Lifespan depending on #sperm 90 days summer (worked to death)

or until mating 140 days winter

O winter

male sterile female
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Caste Development andiDierEnuanon

Queen Drone Worker
-kill sisters and mother -mate with young queen -make comb
-mate with males -tend larvae
-lay 1500 eggs/day -tend young drones
= 200K eggsl/year -tend queen
-secrete pheromone = -clean hive
-gather nectar

-gather pollen

-gather propolis
Functions -evaporate nectar

-cap cells

-defend hive

-starve drones

-move larvae for making new
queens
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Caste Development andiRiFerentiauen

erged workers begi g alny iately. As they
ge,~workers do the following tasks in this sequence: clean cells,
Irculate air with theirwi ae, practice flying, receive

rom foragers, guard hive entran€e and forage

+ Unlike colonies of social wasps and

bumble bees, honey bee colonies live yea
after year. Therefore, most activity in a be
colony is aimed at surviving the next wint

+~ Workers, as their name implies, do most of the
"work" around the hive. They secrete wax from
ﬁlands on the abdomen and fashion the

oneycomb and broodcomb from it. This comip
contains hexagonal cells large enough & nold a
developing worker or drone, a small quantity of
honey, or pollen. When the cells are filled with
honey, pollen, or a pupa, a worker caps the cell
thereby sealing the contents inside.
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+ DurinG winter, beEES clusterintartightal RN anRuaR/IErGUEER
Suaitstlaying egas N e CEnteER OithENIESTH BECAUSENSLOREUNIBREY,
and pollen arelused to)fieed these lSiiVae) Coleny SionResHmayiall
dangerously lowiin late winter WhenbReeu PrRoaCH GRMasIStakten

but plants are not yet producing nectar o pollens

+When spring-"nectar flows" begin, bee
populations grow rapidly. By.April and
May, many colonies are_crowded with
bees, and these congested colonies may.

split and form.new colonies by a prosess
called "swarming."

queens, then the oriai
geetn flies away from the colon ompanied by up to 60_p
workers. These bees clustesefm some object such as a tre€ branch while

nore permanent nest site_ssfSually a hollow tree or

scout b_ees s_ea_rch fQ
wall void. 4 hours the swarm reloca
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CasielDevelopmenranaibiiiereniiauon

‘ Table 1. Development time of honey bee
castes.

Days after Laying Egg

Stage Worker Queen Drone
Hatching 3 K} K
Cell 8 8 10
capped

- Becomes 11 10 14
a pupa
Becomes 20 15 22.5
an adult
Emerges 21 16 24

from cell
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Caste DevelopmentandrRiiierentaton
+ The queen.keeps the S hENMaUNGIHIgHETelIoWS d
workers uninterested in patterINENIrGInTgUEENTHIES
reproduction on thejr-a LOrarCONYREda U ORNERESNWHERE
by secreting a RURGREESIOREIOUSERESION
pheromone. This chemical URORESFaWaI=NIEN G RORES
Is spread from body to pUrSUEsthergUEER aRENSEVE

body among the workers MabENWItRSREM RN GG
starting with-those
tending the queen.

T A newly hatched queen
destroys any.other
unhatched queens, fights
to the"death any hatched
queens, may destroy her

mother, and then takes

her mating flight.

+ The other job of the queen is to
lay. eggs and this task consumes
all her conscious effort. A group
of five to ten workers feed her a
small bit after she lays about 20~

eggs.
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Bee Nutrition:

Pollen 1S stored 1n Breedcomb cellSFanaNSthe
main supply: off preteintand VitaminSHosthesve:
Pollen isi6 tor 28% protein by weight andustally.
contains the 10 aminoeracids essential o EES:

Nectaris fifom 5 ter80°%6
Stgaly SO NECLAMISIHIE!
carboenydratersupplyior:
the hive.

Nectar is placed in honeycombicellsiandithe
es tending the honeycomb evapoeraterthe
ater from the nectar by rapid wﬁ]g MOVEMENT
to create ventilation.

When the amount Sif water remaining inrthe
nectar is less than 18%, the mixture is called
honey and the bees cap off the cells.



Fale iploniay Beie Cojlein)y —
Caste Development andiDierEenuanon

< Amixture of honeyand pollen is
called "bee bread™ and is the food for
MosSt larvae and bees.

< When a Worker egg has been

selected to become a queen,~Itis
moeVved to a much larger queen: cell
and is fed large quantitiesioef “royal
jelly* whichiszsimilaf todbee bread

uttcontainsfmore: mandibular gland
secretions andimere hoeney (34% Vs.
129%0).

*Sherlarger cell forgrewthy,largeriood
supply, additional carbohydrate,and
MOrEWOKKEr Secretions results Infthe
development offa queen.
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IEHONEYASECHEOIONRYES
EREGMGRES

+ Bees use phReEreMOoneES iora numbEROdIfErents
communication andibENaVviorE=CoNtOINPUIIOSESHORE
pREromone may: cause many diffierent rESPORSESHEERERGING
on envirenmentalconditions: andrpPRERCIMOREICONCERLEtIORY

Behavieral PRERGmMORNES:

£ ne {)heromone produced
Dy therNassonoifirgland)

Richr OpENS GREeItNE SIdEN Ol
the abdomen), atthaCts:
WOrKers and gqueens:

_~

+ Another pheromene
produced by virgin gueens (and
released with' feces) repels
WRhen a new queen fieels

i

threatened by the workers.
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PRErGMGNES

+ The main alarm pheromor€ is released with the sting, &nd is a mix
of many compounds.-Fhey induce fligit behavior, otp€rs cause
ithin the hives ‘

only recruitment of more bees fro

MeKEISENERONTONES?
10NEyBEESIUSENN ST Jrurr glahd
PHERGMONES TOIMArKINGNOO
SOURCES) N marking thEmivey
I Scentin gp rJJ,)scz:]vv ruv—*
locations: by SCOULS, andlt
gathering swakmsiin rJ]Jn

+ The odor offeachrcolonyis
different, and probably results

from a combination 6
endogenous (kpher ONE Or
pheromone-like) materials ane
exogenous (food) materialsiin
each hive




RENHOREYASECNCOIONYE

J , —~ ,
EHENCIMONES
< The queenrbee exerts neEniueEnceroVERUIENIVENVATIEANS
ofi the Queen MandibuiarPhEromoeneN(@IME)E
= Mmating attractant ieFtherdreNES
— suppresses, thelreproductive systemsiofi theWOTKers S ENsUrnG
that the queentisitheronly reproductivesemaleNnrthesives

P

QMP-is distributed aretnd the hive
by food sharing..~As long as the

gueen substance circulates b
method; the workers kno
the queen is present.

+ If the queen s removed, QMP
longer-cifculates in the hiv
th royal

workers begin to f
jelly to larvae to preduce a new
gueen.

d




e FeneyiBECIColony =
Seasenal Cyeles

The honey bee exhibits a combination
individual traits and social co-operati
which is unparalleled in the animal
kingdom. Although a hive only needs
20-30 Ib. of honey to survive an aver
winter, the bees are capable, if given
space of collecting much more. This i
what the beekeeper wants them to d




IRENHONEVASECHCOIONYE
Anatemy ior=Eoelien aneiNEciaiColleclion

+ Most bees have
specialized
branched or

feathery body
hairs that help
in the collection
of pollen.
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Anatemy e PellentandiNEciaNEolIECUON

Esophagus Crop Excretory

+ The rewards Sl

plants provide
DEES Include
nectarand
poliEn: e
RNECLAMISia
SWEEHIGUIGERY-
COMPOSEUNOTR".
OSUHY,
SUCHOSEMINIE
JF».-»;; co)llaer
enlis lefUiel ] i
Enlelr eroe)
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Anatemy e PelienfaneiNEciaiCol Ectio

-

+ Digestive enzymes; most
importantly. invertase,
are added. By the tlme
the bee returns to the
hive, much of the
sucrose in convertec to .
glucose and fructose. In
the hive the bee empties;.
its crop into a cell or the
nectar is transferred to
another worker who
takes it to the
honeycomb for
evaporation to make
honey. The bee here has
a full crop!
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+ Pollen is dusted-all
over the bee as she
visits a flower. The
bee's legs are
designed to-comb
this pollen from her
body
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VIGEERMNAIVES

= 4+ENIOILOIENMIAEIE eIt ERISDOSAITIOSE
T bee. hives inlNorthiAmerica andl EUropenyere
~Simple. sheltersCiTtnerDEES: S CIE 7 (o[o Ne (55
and box hivesiwere commonrtyioes oi-hiVesHn
this period.  Bees attached thelmWax Combsito
the hive's roof andiwalls; justiikestheysdoin
wild hives.

4 Skeps Were madefifomigrass: stiaW sancieiten
hadisticks Inside te ProVide SUPPORTOLHIER
honey combs:  Beekeepersiinspected skeEpIVES
firom the bettom.

O NOUSE afsWakim

(7

Box hives were Simple shelters
of bees.

Log gums were made firom: hellow legs, fitted
with a roof.

It was also hard te get honey fromithese hives
without damaging or destroying the bee colony:
and getting the bees upset.



INEHONEYASECNCOIGNES
ViodEMNHIVES

4 By theyeari900) most MOGEMNEEKEEPENS
WEre Using ValiantsioirtheNiangSthotnNive:
With Hoffiman=stylefirame:

These inventions helpedimakeheekeepinaia
vViable bUSInESS:

TThe moedern bee hive nasinot changediverny:
much during| the 20th centuRy- e most
significant beekeeping advances offther20bn
century; invoelved therextracting) precess and
bee management.
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e FeneEyIBEC Colony =
VIoGEmMNEIVES

@ Outside cover

———————e—e g, |Inside cover

Shallow super

@b Queen excluder






http://outdoorplace.org/beekeeping/history1.htm
http://maarec.cas.psu.edu/bkCD/HBBiology/beebiology.html
http://www.apimondia2005.com/historyofirishbeekeeping/historyofirishbeekeeping.html
http://www.bees4kids.org.uk/whybees/facts.html
http://www.beemaster.com/honeybee/caste.htm
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	The Honey Bee Colony – Caste Development and Differentiation dangerously low in late winter when brood production has started but plants are not yet producing nectar or pollen. When spring "nectar flows" begin, bee populations grow rapidly. By April and May, many colonies are crowded with bees, and these congested colonies may split and form new colonies by a process called "swarming." 
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	The Honey Bee Colony – Caste Development and Differentiation Table 1. Development time of honey bee castes. Days after Laying Egg Stage Worker Queen Drone Hatching 3 3 3 Cell capped 8 8 10 Becomes a pupa 11 10 14 Becomes an adult 20 15 22.5 Emerges from cell 21 16 24 
	The Honey Bee Colony – Caste Development and Differentiation The queen keeps the workers uninterested in reproduction on their own by secreting apheromone. This chemical is spread from body to body among the workers starting with those tending the queen. The other job of the queen is to lay eggs and this task consumes all her conscious effort. A group of five to ten workers feed her a small bit after she lays about 20 eggs. §A newly hatched queendestroys any other unhatched queens, fights to the death any h
	The Honey Bee Colony – Caste Development and Differentiation Bee Nutrition: Pollen is stored in broodcomb cells and is the main supply of protein and vitamins for the hive. Pollen is 6 to 28% protein by weight and usually contains the 10 amino acids essential for bees. Nectar is from 5 to 80% sugar, so nectar is the carbohydrate supply for the hive. Nectar is placed in honeycomb cells and the bees tending the honeycomb evaporate the water from the nectar by rapid wing movement to create ventilation. nectar 
	The Honey Bee Colony – Caste Development and Differentiation A mixture of honey and pollen is called "bee bread" and is the food for most larvae and bees. When a worker egg has been selected to become a queen, it is moved to a much larger queen cell and is fed large quantities of "royal jelly" which is similar to bee bread but contains more mandibular gland secretions and more honey (34% vs. 12%). The larger cell for growth, larger food supply, additional carbohydrate, and more worker secretions results in 
	The Honey Bee Colony – Pheromones Bees use pheromones for a number of different communication and behavior-control purposes. One pheromone may cause many different responses, depending on environmental conditions and pheromone concentration. Behavioral Pheromones The pheromone produced by the Nassonoff gland, which opens onto the side of the abdomen, attracts workers and queens. Another pheromoneproduced by virgin queens (and released with feces) repels when a new queen feels threatened by the workers. 
	The Honey Bee Colony – Pheromones of many compounds. They induce flight behavior, others cause only recruitment of more bees from within the hive. Marker Pheromones: honeybees use Nassonoff gland pheromones for marking food sources, in marking the hive, in scenting prospective hive locations by scouts, and in gathering swarms in flight. The odor of each colony is different, and probably results from a combination of endogenous (pheromone or pheromone-like) materials and exogenous (food) materials in each hi
	The Honey Bee Colony – Pheromones The queen bee exerts her influence over the hive by means of the Queen Mandibular Pheromone (QMP): – mating attractant for the drones – suppresses the reproductive systems of the workers, ensuring that the queen is the only reproductive female in the hive. QMP is distributed around the hive by food sharing. As long as the queen substance circulates by this method, the workers know that the queen is present. If the queen is removed, QMP no longer circulates in the hive, and 
	The Honey Bee Colony – Seasonal Cycles The honey bee exhibits a combination individual traits and social co-operati which is unparalleled in the animal kingdom. Although a hive only needs 20-30 lb. of honey to survive an aver winter, the bees are capable, if given space of collecting much more. This i what the beekeeper wants them to d 
	The Honey Bee Colony – Anatomy for Pollen and Nectar Collection Most bees have specialized branched or feathery body hairs that help in the collection of pollen. 
	The Honey Bee Colony – Anatomy for Pollen and Nectar Collection The rewards plants provide bees include nectar and pollen. The nectar is a sweet liquidcomposed of mostly sucrose. The bees collect this liquid intheir crop 
	The Honey Bee Colony – Anatomy for Pollen and Nectar Collection Digestive enzymes, most importantly invertase, are added. By the time the bee returns to the hive, much of the sucrose in converted to glucose and fructose. In the hive the bee empties its crop into a cell or the nectar is transferred to another worker who takes it to the honeycomb for evaporation to make honey. The bee here has a full crop! 
	The Honey Bee Colony – Anatomy for Pollen and Nectar Collection Pollen is dusted all over the bee as she visits a flower. The bee's legs are designed to comb this pollen from her body and catch it in a tuft of bristles on her third pairof legs Pollen basket 
	The Honey Bee Colony – Modern Hives 
	The Honey Bee Colony – Modern Hives 
	The Honey Bee Colony – Modern Hives bee hives in North America and Europe were this period.   Bees attached their wax combs to the hive's roof and walls, just like they do in wild hives. Anglo "Skeppa which basket Skeps were made from grass straw, and often had sticks inside to provide support for the honey combs. Beekeepers inspected skep hives from the bottom. Box hives were simple shelters to house a swarm of bees. Log gums were made from hollow logs, fitted with a roof. It was also hard to get honey fro
	The Honey Bee Colony – Modern Hives By the year 1900, most modern beekeepers were using variants of the Langstroth hive with Hoffman-style frame. These inventions helped make beekeeping a viable business. The modern bee hive has not changed very much during the 20th century. The most significant beekeeping advances of the 20th century involved the extracting process and bee management. 
	The Honey Bee Colony – Modern Hives Langstroth Hive 
	The Honey Bee Colony – Modern Hives 
	Honey Bee In-Service Training for UF/IFAS Extension Agents Thank you for your time … Information in this presentation came from a number of websites including, but not limited to: http://koning.ecsu.ctstateu.edu/Plants_Human/bees/bees.html 
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