XYMIIEPI®OPA
&
APAXTHPIOTHTEXZ THX MEAIXXAX




Kotavoun epyaciomv
GTNV KOWYEAD

Epyaciec kabopilovon gv
ToALOLG amd TNV nAKia
Meydn ToporlokTikoTnTo
EmkdAoyn

2V0YETION UE TNV AvVATTLUEN
KOl TOV EKQUMOUO TOV
AdEVMV

ITeprocdtepo YpOVO
TEPUTOAOVV KOl LEVOLV
aKTVNTEG

TASK

Cell
Cleaning

Capping
Brood

Tending
Brood

Attending
Queen

Receiving
Nectar

Cleaning
Debris

Packing
Pollen

Comb
Building

Ventilating

Guarding

First
Foraging

Mean ¢ Average Range CELL CLEANING
= AND CAPPING
TCommon
— e —————
- BROOD AND
s— QUEEN TENDING
T 7 7 COMB BUILDING,
A CLEANING, AND
FOOD HANDLING
_ ()
R QUTSIDE TASKS
| | | | |
10 20 30 40 50

MEAN AGE WHEN TASK PERFORMED, DAYS



AGE AT WHICH ACTIVITY PROGRESSED (Days)

GLAND or
ACTIVITY

5

10 115 20 25 30 35 40
| | \

Mandibular glands
Postcerebral glands
Hypopharyngeal glands

Thoracic glands
Wax glands

Polishing cells {mandibular) |-

Cleaning celis (labial)
Manipulating wax
Sealing brood-cells
Attending the queen
Ripening nectar
Depositing nectar in cells
Feeding larvae

Eating pollen

Sealing honey (capping)
Fanning on the comb
Feeding the queen
Packing pollen in cells
Ventilating at entrance
Coliecting pollen
Collecting nectar

10

1

15,

i I
20 25

i
30 35 40

Avamtocn
TOV FOEVEOYV

2100YOVIKOL, VTTOPAPLYYIKOL,
Knpoyovot: puéytoto 5-15d yuo
—  Extpoon| yovovu
—  Kriowo knpnfpwv
ExeuAilovtat 6tav kdvouv GALEC
gpyacieg
Ziehoyovot: péyioto 15-25d ya
KTicio knpndpwv
[TapdAinia vro@apvyyLKol
ex@UAovTal Kot Topdyovv
wpeptdon
Katd m ¢podpnon: péyioto
AVATTUENG AOEVMV KEVTPLOV,
olOyOVIKOl 2-eTTaVOV

Otav cuAiéyovv: 40% andAelo
ocouaTiKoL Bapovg!!



KaBapioTtnta

MNMposeTolpacia KEAIWV META TNV £§000

MeyaAuTtepeg (11-15d): kaBapiopog
TOIXWHATWY KEAIWV, Agiavon TnG
AKPNG, ATTOMAKPUVON KOAUMHATWY,
ATTOMAKPUVON UTTOAEIMHATWY OTTO
TNV KUWPEAN

Aladikaoia kaBap1dTNTAG EUBUVETAI
KOl YIO TN HOP®PR TG YOVOPWAIAG

1% TWV gpyarpiwv KaBapilel ava
TTACA OTIYMN




ag

y

Al

Mop@n yovopw



Ilepuroinon yovovu

* Amo6 3d tdilovv Tov yovo (6-16d)
 Ka0s mpovonen:
— Aéyeron 2000 emokéyerg (Emg 7200!)
— X710 149% oo avtég ToileTon

« Ka0e mopopndva eKTPEPEL 1600VVONO0 2-3 TPOVOUP OV

* Tlopopdveg ekTIHOVY NMKIC KO OLOTPOPIKES AVAYKES TMOV
TPOVOULP OV






[MepiTTOoinONn TNG
BaciAlcocag

* MMapdAAnAa pge Tov YOVO

* [lepitrou 6-10 péAIcoEG, yia AlyoTepo
atrdé 1 AeTr1é

* Otav n BaciAiIcoa WOTOKEI HE
£vrovo puOuo:
* Tnv Tdidouv ka0e 20-30 min, yia
2-3 min
+ MéAiooegg nAikiag < 12d

» AKoOuuTTOUV KEPAiES Kal TTpOoBia
modia:
+ KaBapioudg
* AQyn Kai d1ddoon PEPOUOVWV




Krioiuyo
KNnpnépwv

* KdAuyn kKeAiwv atrd PEXPI Kal
nAikiag 2-3d, Oxi1 kai1 Téoo
opyavwuévn gpyacia, 6h/keAi

» Krioiyo knpnpwv amé 8-17d,
ME TTIO AVETTTUYMEVOUG OOEVES

* 2ZTO KTio1go aAAGlouv
EPYOAOTIEG VIO VA TTapASouv
KEPi Ol adEVEG







 HAkia 11-16d

* Tpo@AdAAagn => SEKTPIA OITTAWVEI Kal
¢edimrAwvel rpofookida yia e€ATHION
vEPOU YIa 20 AeTTTA => a1rO0£0N OTO KEAI
=> TTPO00eTN EEATHION HE AEPIOUO
KUWEANG

* Qpipavon peAiov diapkei 1-5d kai

y ggapTaTAIl ATTO:

METGX&IPIO’ n + Mepiex6uevo vepd OTO VEKTOP-
MEAITWHA

* Yypacia atuoéc@aipag

* Agpiopd KUWPEANG

* ApIBuOG epyaTpIV

TPOPWYV

* [0pn: atroTifeTal a1Trd CUAAEKTPIEG =>
MTTOAGKIO UypaivovTal JE VEKTAP KOl
O1EAOYOVEG EKKPIOCEIG => TTAKETAPOVTOI =>
KOAUTTTOVTOI ME AETTTO OTPWHA HEAIOU =>
atrofnKeUOoN YIO MAVEG
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AgPIOUOC

* XTnv €icodo Kal TTavw atrd KeAId
M€ VEKTAP

* Xg KAOe nAikia, péyioto oTig 18d

* 2KOTOG:
*  Wign KuywéAng
* Egarpion peAiov
* Meiwon vypaciog & CO,

* TloAU évrovog peTd amré ocuAAoyi
MEYAAWYV TTOOOTHTWV VEKTAPOG




®poupnon

Ze nAikia 12-25d, Aiyo 1rpiv yivouv
OUAAEKTPIEG

21éKovTal oTa 4 TodIa, EAéyxouv
MEAIOOEG TTOU pTTAiVOUV

Eiocodog emiTpETTETAI OE:!
*  MéMooeg TNG PWAIAG
* Neapég epydrpieg
* AAAeg epYATPIEG ME TPOPN
*  Knenveg

Auotnportepn @UAagn:
*  Merd amé emiBeon
* Xg Kevd avBogopiag

Aw

g

4
"4-.

-



Mpiv Eekivijoouv TN cuAAdoyn

Imoeg
TPOGAVATOMGIOV

Eoikeiwon pe onuadia

YOPW aTré TN QWAIG EvTotmriopog e10660u

) 4




YuAAovyn
Tpopng

Méon nAikia 23d, vékTap-
MeAiTWHA, YUpn, vePO,
TTPOTTOAN

210YOVIKOIi, UTTOQAPUYYIKOI,
Knpoyovol adéveg
ek@UAilovTal, EPYATPIES
Moladouv ynpOaOoMEVEG,
XWPIg TPpiXWHA, HE PTEPA
@Oapuéva

Zouv 4-5d, p.6. 10 trips/day

Amréotaon pETPA
TMEPICOOTEPO ATTO TOV
XpOvo: Tedaivouv HeTd
atrd 800 Km




O poAofog TG HEAIoCOOG XWPAEl
Exp1 70-75 mg vékTap!

MEAICOO @TIAXVEI 1 Yp. MEAI OTN
TNG!




VIDEQOS!

Honeybee brood care
* Inspections: https://www.youtube.com/watch?v=xX80gAx0QM4

« Larvafeeding: https://www.youtube.com/watch?v=V30RsYAXmDo

* Mouth-to-Mouth Feeding:
https://www.youtube.com/watch?v=C2WIx7WBTLI

Larval development: Cocooning:
https://www.youtube.com/watch?v=c1AdF9VIgkw

Honeybee hygiene behaviour
» Cannibalism: https://www.youtube.com/watch?v=m PPDFMgQOV8

« Allo grooming: https://www.youtube.com/watch?v=0Ow[K1zuO6UY
 The rocking movement: https://www.youtube.com/watch?v=8oTujovh-6Y
* Varroaconsumption: https://www.youtube.com/watch?v=bNiFbiETa5A

Honeybee nutrition
e Pollen: https://www.youtube.com/watch?v=MrKrca562zM

. Nectar: https://www.youtube.com/watch?v=tLvag7KaUPs

Comb construction: https://www.youtube.com/watch?v=-NdZONZjNyO



https://www.youtube.com/watch?v=xX8oqAx0QM4
https://www.youtube.com/watch?v=V30RsYAXmDo
https://www.youtube.com/watch?v=C2WIx7WBTLI
https://www.youtube.com/watch?v=c1AdF9Vlgkw
https://www.youtube.com/watch?v=m_PPDFMgQV8
https://www.youtube.com/watch?v=OwjK1zuO6UY
https://www.youtube.com/watch?v=8oTujovh-6Y
https://www.youtube.com/watch?v=bNiFbiETa5A
https://www.youtube.com/watch?v=MrKrca562zM
https://www.youtube.com/watch?v=tLvaq7KaUPs
https://www.youtube.com/watch?v=-NdZQNZjNy0

AlAeS
OPACTNPLOTNTES

Aev e€aptovton amod
™V nAio
— T'ivovtai og
KoOnuepivn Baon
— KoaBopilovtat amod
TIG OVAYKES TNG
KOWYEANG
Ynepdomion KoyEANC
Aenlocio
Ouolootaon
2OUTEPLPOPA
EPYOTPLOV GE KLYEAN
yopic Baciiicoo,




YTTEPAOTTION
KUWEANG

« ECaprtaral ammod tnv 1ieon Twv
Bnpeutwyv

¢ OnAaoTIKA

* AoTrovouAa



‘Evraon kai €id0¢ TNG UTTEPACTTIONG

eCOpTWVTAI ATTO:

* [[EVETIKOUC TTAPAYOVTEC
* [epIBaAAovVTIKOUC TTAPAYOVTEG
« AA\OUG TTOPAYOVTEC

[ NpaI0TEPEC WEAIOTEC €ival TTIO
guaiocdnTeg oTnV Auuva

Apuva evavTia o€ BakTipla Kal
MUKNTEC
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https://www.youtube.com/shorts/M2H96HUPwB4

OMOIO2TAZH

(d1aTApNonN BEPHOKPATIOG KOl UYPACIOG OE

OXETIKA oTAOEPG ETTITTES )

PYOpuion g Ocppokpaciog « Emioyn goMAg
 MehMooocparpa 6tav T < 18°C

* IlAgovekTiporo * Otav épyetorn avoren =>T
— Extpo@n yovov yovov 30-35°C
— Empioon pe kpvo -« Tepayoyn Osppétnroc pe
Kot CEotn) GUGTAGT LVOV TOV OOpaKa
- HP("JWH, SKlfiVﬂm] o Y& vyniég Ocppokpaocicg
SK’TpO(pl]g yovm’) _ Agpiopéc
— ZgoTOopa QTEPOV _ EGTmon vepot

PO TG ATNOTNG! , :
— XUNVOS 6TV E16000






TPOOAAAAZ=H
(avraAAayn Tpo@ng Trpoookida pe TrpoBookida)

https://www.youtube.com/watch?v=KXCjUT1p-jA



https://www.youtube.com/watch?v=KXCjUT1p-jA

MPOZANATOAIZMOZ -
ANAZHTH2H KAI 2YAAOI'H
TPOOHZ

+  Kpitipia emIAOYAGg TPOPRG: odkxapa, TTpooBacipérnta advloug, agpbovia
QuTOU

+ AméoTaon péXp! TTAVW a1trd SKm

* AvVOIKA oTaBgpbTNTA

*  58% ouAAekTpIWV VEKTAP, 25% YUPN, 17% Kal Ta dUO




EINIKONIAXH




'

YOUTEPLPOPU.
EPYUTPLOV GE

KOWYEA Y OPIS
Baciiicoa

Av OEV UTTAPXEI YOVOC, Ol

EPYATPIEC Ba apxioouv
av YEVVOUV auya

21NV A. m. capensis, Ol
EPYATPIEC YEVVAVE
OnAuka auyall!




RELATIVE
AMOUNT OF

COLONY
POPULATION

COLONY
POPULATION

SWARMING

(x 1000}

(x 1000)

4 )

1 1 1 A 1 B S VR U WS N

Jan Feb Mar. Apr May Jun Jul AugSep Oct Nov Dec
s Q P AA-~.E

¥ 1 4 [

1 I I_J

I i
-40 -30 -20 -10 0 10 20

DAYS = PRIME SWARM

Q = Queen Rearing
P = Prime Swarm
A = After Swarms
E = New Eggs

AvaTtrapaywyn

* 2unvoupyia

« AvTikatdoTaon




* Otav n Paciicoa:
— Etvon tpavpatiopEvn

—"Exelr mpocPAnbet amod
ANTIKATAXTASH ac0sveLa

— Etvon ynpacuévn
— I'evvael ayovipomointa auyd )

e 2uvNnBmc TNV avoicn ,
V 4

a
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*  Tigival; Puoikog TPOTTOG TTOAAATTAACINOHOU HEAICTI0U:
XwpideTal ota duo, raAid BaciAiooa @elyel pe éva HEPOG TOU
TAnGuopou

*  Noére cupBaivel; 1) CUVWOTIONOG HEAICOWYV, YOVOU, VEAPWYV
TTAPAMAVWY, 11) AVETTAPKEIN PEPOUOVNG Baoiliocoag, 1) apbovia
TPOPNG, IV) YEVETIKA TTpodIdBeon, V) nAikia BaciAiocoag, vi)
XPOVIKG ouvhOwg péca pe TEAOG dvoigng

* Nwg ouuBaivel;

*  Tapaywyn BacIAIKWV KUTTEAAwYV, auyd o€ autd A
TPOVUMYPEG, Aiyo HETA TN OPPAYICT OunVOoUpyoUVv

. lecpg BaoiAiooag yia va yevvioel, pia Boopdda mpiv 2>
vnoreia

*  OUVABWG HEONHEPIAVEG WPEG, EVOEXETAI VO KPEMOVTAI EKTOG
KUWEANG

* yepiouv oTopdy!l pE HEAIL, EPYATPIEG KUVNYAVE KAl
daykwvouv BaciAiooda, @eUyEl

* MTTOpEi va éxoupe Kal SeUTEPO (WG 40) APECHO

*  KaraoToAn: 1) mpéAnyn divovrag Xwpo, 1) KATaoTPOoPR
BaolAlkwyv KeAIwv, 111) a@aipeon BaciAiocoag .

+ TMidoiyo aQeoUwWV:
*  WYEKOAOMOG HE OCIPOTTI = NPEPOUV
* av KAadi MIKPO, KOWIHO Kal Tivayua o€ KUWPEAN ,

* OV KOPMOG = TIG HAJEUOUME ME KOUTI | HE OKOUTTA TIG
OTIPWYXVOUNE O€ KUPEAN
*  Baloupe Aaioio pe yovo va TpaBngel veapég epyarpieg,

OPWHATIOMOG KUWPEANG /

a
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Queen tooting sound

https://www.youtube.com/watch?v=utJP1N S8Ic

https://www.youtube.com/watch?v=HXyw3ovpPao

Queen pipping and quacking
https://www.youtube.com/watch?v=x-YYhWR i8s

Junvoupyia
https://www.youtube.com/watch?v=YgOYLDf5Wv8



https://www.youtube.com/watch?v=utJP1N_S8lc
https://www.youtube.com/watch?v=HXyw3ovpPao
https://www.youtube.com/watch?v=x-YYhWR_i8s
https://www.youtube.com/watch?v=YgOYLDf5Wv8

EMKOINQNIA TQN
MEAIZZQN

- MHXANIKA EPEGIZMATA (akor, a@f KATT)
- XHMIKA EPEGIZMATA (pepop6vec)

« OMNTIKA EPEGIZMATA (xpwuata, Evraon
PWTOG KATT)

« MEIKTA EPEOIZMATA (xopoi)



modoHOC

AKOVGTIKO 0pyavVO
tov Johnston

sensilla scolopophora




OEPOMONEX

Depouodveg epyaTplog
Depouodveg Bacilicoog

Depoudves knenva
Depouoveg yoOvou

OLEAOYOVOL lOEVEC

VITOQUOUYYIROT CLOEVES

a0€vec Arnhart

odrog OnAnmneiov

ad€vag Nasonov




OEPOMONEZ THZ BAZIAIZZAZ

Releaser effects

Retinue behavior Queen rearing

Salivary
glands
Hypopharyngeal
gland

Mandibular “‘

Tarsal glands

Comb building Brood feeding Queen signal

Guarding Foraging



2UCTATIKA TNG QEPOPOVNG TWV
O1ayOoVIKWV adévwy TnNG BaciAiooag

QMP components

9-ODA cis / trans 9-HDA

OH

nt

NeoekkoAagBeioeg BaoiAiooeg Tpo TG oUleudng éXouv (IoBevi

PePOPOVN TTOU TTEPIEXEL, KUPIWG, EAaikS ofu
Mpiv TN 00deugn 10 OAHA €ival EVTOVOTEPO Kal TTEPIEXEI KURIWG 9-0§0-2-

OLA

Zu(su",pavsg BaciAiooegg éxouv TTOAU I0XUPA <p£popovn M€ UYPnAn
OUYKEVTPWOT O€ 9-080-2-5eveEVOiKO 0§U Kal HETpla o€ 9-udpogu-2-
Oevevoiko ogu

OH Ooo peyaAwvel o€ nAikia, n moooTnTa



AELTOVPYIESC TNS PEPOUOVIIS TNG

Pacilicoag

MapeptTodion TNG

EKTPOPNG VEQC
BaciAicoag

AvaoToAn TNG
ounvoupyiag

AvaoToAn TnNG
AVATITUENG WOBNKWV

OTIG EPYATPIES

[MpocéAKuon TwV
KN@Nvwyv yia culeutn

MpooéAkuon peAlcowv
Kal dnuioupyia Tou
TOQUTTIOU KATA TN

ounvoupyia,
oTaBgpoTToinon auTou

Aigyepon €kKAuong TNG
@epopovns Nasonov

Aigyepon Twv
OUAAEKTPIWV YIa
oUAAoyN TPOYNG

[Mpoo€AKUON EpyaTPILV
atrd Tn Bacihicoa

Avayvwpion NG
BaciAlooag







AyovipoTtrointeg
BaciAiocoeg TTapAayouv
QEPOMOVN OTA
TTEPITTWHATA TOUG!

Alwyvel TIG EPYATPIEG,

O@RVEI TN HAXN OTIG
BaciAiooeg!

Mepiéxel 11 ouoieg:

* ortho-
aminoacetophenone

+ decanoic acid

+ dodecanoic acid

* octyl decanoate

+ decyl decanoate

+ decyl octanoate

+ tetradecyl decanoate

* octanoic acid

* benzoic acid

* |-dodecanol

* octyl octanoate




Bononrikég

PEPOPOVEG TNG
BaciAicoag

Salivary
glands
Hypopharyngeal S e G

Tepyikoi adéveg:
Pepopodveg BondnTikéG

TNG BAOCIAIKAG ouaiag

\

Queen signal

Tapoikoi adéveg: pepoudvn
ATTOTIBETAI EKEI TTOU TTATAEI N
MEAIOOQ, ATTOTPETTEI TRV
KATAOKEUN BACIAIKWY KEAIW
aTTo TIG EPYATPIEG

}

\

Tergal

glands gy,

fAEévag TOU Koschevnikov:\
+  Qegpoudveg BondnTIKEG
TNG BAaCIAIKNG ouoiag
+ Adévag ek@uAileTal
META a1 éva Xpovo

\_ dwng .

/AEévqg Tou Dufour: \

EoTtépeg AITTapwv ogEwv
MpooéAkuon epyaTpiwv
Mapeptrddion avatrTugng
WOoONKWYV OTIG EPYATPIES
ExTipnon SuvauikoUu WoToKiag
BaciAicoag

Avayvwpion auyou

BaciAicoag (?) /




OEPOMONEZ THZ EPIATPIAZ

(Salivary glands) Tergal glands

(Hypopharyngeal gland)
(Venom gland and sac)

Nasonov gland

Tarsal glands




Pepopovn adéva

Nasonov
» vePOAN,
* YEPAVIOAN,
* VEPAAN,

* yepAVIAAN,

* VEPOAIKO 08U,

* YEPAVIOAIKS 08U,
* QapveocoAn

Mupilel cav Agpovi

cuticle

/

epidermis 7
&)

=
3 “5&@% Nasonov or scent gland

Geraniol 100.0
Nerol 0.4
(E)-Citral 1.1
(Z)-Citral 0.6
Geranic acid 11.1
Nerolic acid 71.8
(E, E)-Farnesol*>  44.4

intersegmental

membrane

6th tergite

Diagrams from Snodgrass, R.E. 1956. Anatomy of the
Honey Bee. Cornell University Press, Ithaca, NY.




Y10YOVIKOL (OEVES

O

2-Entavovn
(Pepopovn ocvvayepuov)




Aoévag Kootoéfviko@

Venom gland
Nasonov gland

Koshevnikov
gland

Sting sheath glands

Venom sac

Dufour’s
gland

Sting bulb

Setosa membrane

Sting

O

A

O&IKOC 16oapnVAETTEPOG

AM\a 6VOTOTIKA @EpONOVIG
* 2-gvV10vVOAY
* 0&ewko¢ N-PBovtviestépag
* 0&ekdg N-eEuleatépag
* 0&e1kdg N-okTLAECTEPOG
* 0&e1kog PevivreoTtépag
* IGOTEVTOVOAN
* (2)-11-gwcocov-1-6An



Tapoikoi adéveg i adéveg ApvyxapT
» 2g KAOE 1TTO0I
* Mapaywyn eAeiwdoUg PePONOVNG

» ATroTifeTaI OTNV £€iI0000 KOI OTA QUTA: PEPOMOVN
TTPOCAVATOAIGOU

aoévec Arnhart

Depopdvn iyvog Too10v
(footprint pheromone)



®EPOMONEZ TOY

KHOHNA

/Zlayovu(oi aOEVEG:
TTAPAYWYH QPEPOHUOVNG YidA
TTPOCEAKUCGT KNPRVWYV Kal
BaciAiocoag o€ TTEPIOXEG
OUYKEVTPWONG TTPOG

Qwﬁ(augn.

\

/

/Cbspopévag a1ré adéveg TOU
€SWOKEAETOU yIa avayvwpion
aTTo TIG EPYATPIEG: ATTOOOXN
veapwyv (Ewg 9d), atréppiyn
MEYOAUTEPNG NAIKIOG KNPAVWYV

k(> 23d)

~

J

Mandibular
Hairs

Cuticle — - -

Adductor

—O5mm

Apical Tooth

Mandible {cuticle)

___Oritce
{Duct)

--Mandibular
Gland

-- Abductor

Muscles



OEPOMONE2 TOY T'ONOY

NMAnpo@opia yia nAikia, KAoTA Kol @UAAO
AT adéveg ToUu eEWOKEAETOU ] GIEAOYOVOUG

10 eoTépeg AITTAPWYV OEWV

1)
2)
3)
4)
5)
6)
7
8)
9)

MaApiTikdg peBuAeoTéPOg
MaApiTikdg aiBuAeocTépag
2TEATIKOG NEOUAEOTEPOG
2TEATIKOG aIBUAEOTEPOG
EAdik6g pebuAeoTépag
EAdikog a1iBuAeoTépag
AiveAaikdg peBuAeoTéEpag
AiveAdikOg alBuAeoTEPOG
AivoAevikOg peBuAeoTEPOG

10) AivoAevikog alBuleoTépag
‘Eva teptrévio
11) E-B-okipévio

EMIAPAZEIX ZE MEAIZZEX MEIAAHZ HAIKIAZ
Mpovup@eg HIKPG NAIKiag
. MpokaAoUv

BeATioTOoTrOI00V TN OUAAOYN KaI EMEgEPyaoia TNG TPOPNG YIA TNV ATTOIKiA, AAAd
Kol TN S10TPOPR TWV TIPOVUHPWV

‘EKKpION £0TEPWYV O€ MIKPEG TTOOOTNTEG, E-B-OKIPEVIO O€ HEYAAEG TTOGOTNTEG
MpovUupeg peyaAuTepng nAikiag

MepiopideTal n pETABAON TWV TTAPAPAVWY HEAICOWYV O€ AAAEG SpaOcTNPIOTNTEG

‘ExkpIon £0TéEPWV O€ NEYAAEG TTOOOTNTEG

ENIAPAZEIZ ZE MAPAMANEZ MEAIZZEZ

. AU¢non Tapaywyng TPWTEIVWYV ATré TOUG UTTOPAPUYYIKOUG adéveg: 1, 6
. Atrodoxn Tou BaciAikoU KEAIOU KaTd TNV eKTpo®n véag BaoiAicoag: 3

. AU&non moooTnTag BaciAikoU TTOATOU oTa KeAId: 7

. Mapeprédion avdarTuéng wobnkwv oTIg EpYATPIEG: 2, 9, 11

. ‘Evapén oppayioparog keAiwv pe yovo: 1,5, 7,9




Primer
G 5 Inhibi( worker ovary development.
2. Sti of h yPp ph geal glands of workers.

I royal jelly pi
4 Delay foraging and mhlblt juvenile hormone levels

Releaser
1. As cues for Brood capping(l am ready to be capped)
2. As kairomone for the Varroamite (signal for mite entering cell)
3. Stimulate pollen collection (good for pollinating hives)

Present to stimulate brood capping:

The Dufour's gland secretion is attractive to workers and can be
ible for retinue fi ion around q and laying workers.
The secretion of queens is more aﬂractlve to workers than the
secretion of laying workers. Ester and not hydrocarbons are
ible for the attracti The ti duced by

« methyl and ethyl Palmitate
+ methyl and ethyl Stearate

nonr-laylng workers does not contain esters, therefore, it is not -

Gland of single called

attractive to other workers

Another recognition hormone.

glands on the quad rate plates of the stings.

Brood Recognition Pher

workers from developing their ovanes.
Tells workers exactly what to feed at
stage of development.

« methyl and ethyl Oleate
+ methyl and ethyl Linoléate
« methyl and ethyl Linolénate

3. Worker inhibitor
1992: Huang & Robinson showed that foragers
can prevent young bees from becoming foragers.
They developed the “Social inl on” model
Based on these facts:
« Workers can forage precoclously when no old bees present
« This prod of p can be

(Sex attraction during mating (to drones))
Dufour's Gland Pheromone excreted

by queen as she lays an egg,
identifies it as queen's egg.

Includes ethyl oleate and methyl oleate

mhlblted by pumng foragers in
« Rearing bees in isol. d early foraging

I tyl acetate - is produced at the
time of stmglng and calls other bees to

Mandibular Gland
Queen at leat 2

Post cerebral gland: slightly
i hing and dissolve an

sting in the same place.
Develops after 15 days

(Inhlbmng worker ovary development)
in work

9 Oxydec 2 enoic acid - attracts dronre when flying Brood

dilute sugary substances.

9 Hydroxydec 2 Enoic acid

Rennet - Baumann glands: groups of single called
glands of abdominal tergite 3-5 and produce a
different recognition pheromone.

AKA Tergal Glands

Queen

Exocrine

Substances

Deposited over the frames to Rest ) Footprint Pheromone:

Of the colony know of her presence. possibly from Arnhart's
glands on tarsal extremities

Queen Fighting Pheromone Drorie
When two queens are together, they almost always fight (usually till one dies)
Recently proven to be a chemical slgnal and |dentrf' ed by German scientists Queen trap?

Chemicals to negate the effects of this p (; gonist): two or more q per colony?
Drone Pheromone: promotes
Drone Congregation Areas
Virgin Queen Pheromone Forager Pheromone ethyl oleate
Virgin queen defecation Smells good for humans Repels worker bees (EO) slows maturing of nurse bees.

Chemical identified as: o-aminoacetophenone
Possible use: increase queen acceptance?

Footprint Pheromone:
from Arnhart's glands on

3 tarsal extremities, epithelial
Cells which secrete. Takes

Up most of 5th Tarsomere

The transition of nurse bees to foraging bees is delayed
by EO, a primer pheromone produced by foragers
when d to eth | from ted nectar. H

Deposited at entrance to hive
Also at sources of forage.

isomers of citral, nerol,
geraniol, nerolic acid,
geranic acid and farnesol.

Koshevnikov Glands: clusters of single celled
glands on the quadrate plates of the stings. "
Another alarm pheromone.

Hypopharyngeal gland: contain protein presented as
food for larvae in younger bee, in older bee contain
enzymes for breaking down sugar.

N gland prod the ori ion ph
between 6th and 7th abdominal tergu(e
Abdomen raised , sting tipped down to expose gland.
X marks the spot. Guides newly mated queens home
and disturbed hives when maybe the hive has been
Open too long by beekeeper.
iol main of 6 chemi

Geraniol, sweet
rose smell
Farnesol used in perfumery

Mandibular gland:
1) 2-Heptanone, an alerting scent pheromone
Used by guard bees to ward off robbers, pests or intruders.
Also used by foragers to scent mark food sources that have been exhausted
2) 10 hydroxydec -2- enoic acid a fatty component of larval food

(Primer: longer term physiological change)

(Releaser: short term behavioural responses)




XOPOI TQN MEAIXXQN

KYKAIKOX XOPOX
KOvTIvVI] TN, < 15m

Mkpoti KOKAOL
aAralovtog KatevOuvon,
uéypr 20/min

Kapia winpogopia yo
amootoon &
KoteLOUVVON

Kaolvtepn Tpoen =>
REYOAVTEPT OLOPKELD &
évtaon

To oo xou yra yOpn

https://www.youtube.com/watch?v=0
2f1440LJh8



https://www.youtube.com/watch?v=02fI44OLJh8
https://www.youtube.com/watch?v=02fI44OLJh8
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MIKTOX (KOYNIXTOX) XOPOX
006TO0, KoaTeEvOvven & wowotnta, > 100m

*  Xopog oynpartog ‘8’

 Ev0cio kovvavtag TV Kota &
Kavovtag poupo 13-15 @opéc/docvt
=> oTPOP1] TPOS M KaTELOVVOT
=> NUIKOKMO & QTAVEL 6TO OPYIKO
onueio => gubeia... => amoé TV
aAln KatevOvvon

 Tpoeariroin & ema@1) KEPOLAOV

e O direg “ikeTeVOLY’




 AmoocToon

— PvOpog yopov= dwapkera
kouvvjpatog & foppov

— OvolooTiKG Aé€L TOOT EVEPYELQ
yPEWILETAL Y10 TO TAEIOL

— Mukp1 axpifera (2-10%)

—  XvAAoYN TANPOPOPLAOV 0O
TOALEC CUALEKTPLES

e Ilowmra
— Kota mhatog éktaon Tov
KOUVI|LOTOG
—  XUVOMKOG aprtOnog KOKA®YV
— "Evtaon poppov
 Katgv0vvon
— Xg EMIMEDN EMPAVELQ.:
LOPEVOVY TPOS TNV TN
— X€ EYKApou EMPAvELQ.:
YOPEVOVY UE TOV 1|A10 TNV
KOTOKOPVLPO

https://www.youtube.com/watch?v=2CMMEaWP7Y0&t=14s



https://www.youtube.com/watch?v=2CMMEaWP7Y0&t=14s

XOPOX TQ2N AONHXEQN
PUOuion Tng cuAAOYNRG TPOPNG KAl TG OMNVOUpPYiag

DorsoVentral Abdominal Vibrating Dance (DVAD)

2UAAoyn TpOoPng

* MeyaAuTtepeg HEAIOOEG KIVOUVTAI TTPOG T ONEIA TTOU YivovTal Ol MIKTOI
Xopoi
* Huepnoia péyiota Twv dovioewyv TauTti{ovTtal JE Ta HEYIOTA TG OUAAOYNAG

» Epydrpieg dovouv BaciAicoa yia va un KATAOTPEWEI TIG VEES BaoiAiocoeg
* Aoviioeig TTavouv Otav £pBel n wpa TG £§€6d60u
* MNMepropiopéveg dovnoeig TNG VEAG BaciAicoag yia va KAVEl YOURAIO TITRON


https://www.youtube.com/watch?v=ue_ONDLJ6HM

ITA0NyNoN KOL TPOGAVATOALGUOS

Opoaon

* I'Mwo poryvntikd meodio
*  Oouéc

dryovpeg
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