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AbVWUacW. Beekeeping is an important actiYit\ for the countr\, generating jobs
and income for seYeral rural families. HoZeYer, the lack of technical
assistance reduces the chances of success in production. So our objectiYe Zith
this Zork Zas to create a chatbot capable of taking technical assistance to
small producers. We created the chatbee and deliYered it to beekeepers and
small producers Zho intend to enter the area, and at the end of 90 da\s Ze sent
a form Zith some questions to be ansZered, and from the ansZers Ze reali]ed
that the function of bringing technical assistance Zas carried out b\ the
chatbot.

ReVXmR. A criaomo de abelhas p uma atiYidade importante para o pats,
gerando emprego e renda para diYersas famtlias do campo. EQWUeWaQWR a falWa
de aVViVWrQcia WpcQica UedX] aV chaQceV de VXceVVR Qa SURdXomR. Assim nosso
objetiYo com o presente trabalho foi criar, um chatbot capa] de leYar
assistrncia tpcnica para pequenos produtores. Criamos o chatbee e
entregamos para apicultores e pequenos produtores que pretendem entrar na
irea, e no final de 90 dias enYiamos um formulirio com algumas perguntas
para serem respondidas, e pelas respostas percebemos que a funomo de leYar
assistrncia tpcnica foi comprida pelo chatbot.

1. InWUodXcWion

AccRUdiQg WR Sch|QaUdie (2017), UXUal e[WeQViRQ iV a hiVWRUical UealiW\, QR maWWeU Whe
VemaQWic meaQiQg giYeQ, beiQg Whe maiQ idea, edXcaWiRQal, SeUfRUmed. RXUal e[WeQViRQ
haV beeQ caUUied RXW fRU aW leaVW mRUe WhaQ 50 \eaUV iQ BUa]il, fXlfilliQg iWV edXcaWiRQal
fXQcWiRQ iQ UXUal aUeaV, QRW limiWed RQl\ WR Whe diVVemiQaWiRQ Rf WechQRlRgieV aQd
mRdeUQi]aWiRQ Rf agUicXlWXUe. IW alVR WUaQVmiWV VRcial RUgaQi]aWiRQ aQd dRmeVWic
ecRQRm\ WR WhRVe iQYRlYed. We kQRZ WhaW iQ BUa]il, UXUal e[WeQViRQ iV VcaUce iQ VeYeUal
UegiRQV, VXch aV Whe NRUWh aQd NRUWheaVW UegiRQV. Small SURdXceUV aUe Whe mRVW affecWed
b\ WhiV daWa. SiQce maQ\ caQQRW affRUd WR Sa\ a SURfeVViRQal WR aVViVW Whem, Whe\ aUe
hRVWageV Rf Whe UXUal e[WeQViRQ RffeUed b\ Whe gRYeUQmeQW, Zhich RfWeQ dReV QRW Ueach
Whem (IBGE 2017).

TechQRlRgical adYaQceV haYe allRZed Whe cUeaWiRQ Rf QeZ iQWelligeQW aQd
aXWRQRmRXV V\VWemV, aV iV Whe caVe Rf Whe chaWbRW, beiQg a VRfWZaUe caSable Rf
cRmmXQicaWiQg ZiWh Whe XVeU b\ meaQV Rf QaWXUal laQgXage. ELIZA ZaV Whe fiUVW
aXWRQRmRXV cRQYeUVaWiRQal ageQW, emXlaWiQg a SV\chRWheUaSiVW (Wei]eQbaXm 1966).



The aSSlicaWiRQ Rf a chaWbRW WRda\ iV YeU\ diYeUVe, beiQg fRXQd iQ e-cRmmeUce,
edXcaWiRQal VXSSRUW, cXVWRmeU VeUYice aQd RWheU aSSlicaWiRQV. AQd aQRWheU facW WhaW mXVW
be WakeQ iQWR accRXQW QRZada\V iV Whe SRSXlaUi]aWiRQ Rf VmaUWShRQeV, beiQg RQe Rf Whe
maiQ meaQV Rf acceVV WR Whe iQWeUQeW iQ BUa]il aQd cRQVeTXeQWl\ RQe Rf Whe laUgeVW
VRXUceV Rf acTXiUiQg kQRZledge (IBGE 2017). MakiQg WhiV daWa mRUe UeleYaQW iV Whe
demRcUaWi]aWiRQ Rf Whe iQWeUQeW iQ UXUal aUeaV, beWZeeQ 2006 aQd 2017 WheUe ZaV aQ
iQcUeaVe Rf 1900% Rf iQWeUQeW SRiQWV iQ UXUal aUeaV (IBGE 2017). ThiV faciliWaWeV Whe
adRSWiRQ Rf QeZ WechQRlRgieV fRU UXUal aUeaV.

BeekeeSiQg iQ BUa]il UeSUeVeQWV emSlR\meQW aQd iQcRme fRU maQ\ familieV,
beiQg aQ agUicXlWXUal acWiYiW\ Rf e[WUeme imSRUWaQce, ViQce beeV SeUfRUm a gUeaW
eQYiURQmeQWal URle, SRlliQaWiRQ. AmRQg Whe SURdXcWV SURdXced b\ beeV, Ze haYe hRQe\
aV Whe highlighW, beiQg Whe maiQ RbjecWiYe Rf beekeeSiQg iQ Whe cRXQWU\. BeiQg aQ acWiYiW\
ZiWh cRQVWaQW gURZWh, iQ Whe \eaU 2021 WheUe ZaV aQ iQcUeaVe Rf 112% cRmSaUed WR 2019
accRUdiQg WR CaQal RXUal (2021). ThiV leYeUage RccXUUed iQ 2001 ZheQ Whe cRXQWU\
begaQ WR e[SRUW iWV SURdXcWiRQ WR Whe UQiWed SWaWeV aQd EXURSe, ViQce SUeYiRXVl\ Whe
SURdXcWiRQ ZaV RQl\ WR meeW dRmeVWic demaQd.

2. BeekeeSing
The emeUgeQce aQd SURlifeUaWiRQ Rf beeV RQ EaUWh iV WhRXghW WR haYe RccXUUed clRVel\
ZiWh Whe emeUgeQce Rf Whe aQgiRVSeUmV milliRQV Rf \eaUV agR. The aQceVWRUV Rf beeV
ZeUe iQVecWV WhaW cRllecWed QecWaU aV aQ eQeUg\ VRXUce aQd hXQWed Vmall aQimalV WhaW
cRmSlemeQWed WheiU SURWeiQ VRXUce. WheQ WheVe iQVecWV UeSlaced aQimal SURWeiQ ZiWh
YegeWable SURWeiQ aQd VWaUWed cRQVXmiQg SRlleQ fURm flRZeUV, Whe\ begaQ a life VWRU\ Rf
WheiU RZQ. OQ Whe RWheU haQd, Whe aQgiRVSeUmV eYRlYed iQ WheiU flRUal mRUShRlRg\,
adaSWiQg WheiU flRUal VWUXcWXUeV, WhXV eQVXUiQg Whe VXcceVV Rf SRlliQaWiRQ b\ WheVe iQVecWV.
ThiV e[SlaiQV Whe gUeaW diYeUViW\ Rf cRlRUV, VhaSeV aQd VmellV RbVeUYed iQ WRda\'V flRZeUV
(VieiUa eW al, 2004).

BeekeeSiQg iV a bUaQch Rf aQimal hXVbaQdU\ VSeciali]ed iQ Whe SURdXcWiRQ Rf beeV,
fRU Whe SURdXcWiRQ Rf hRQe\, Za[, SRlleQ, SURSRliV, UR\al jell\, aQd "bee bUead". ThXV Whe
UXUal SURdXceU caQ deUiYe VeYeUal SURdXcWV fURm a ViQgle acWiYiW\. The AfUicaQi]ed ASiV
melifeUa iV Whe mRVW XVed VSecieV iQ Whe cRXQWU\, hRZeYeU WhiV VSecieV ZaV bUed iQ Whe
cRXQWU\ ZiWh Whe.

The imSRUWaWiRQ Rf AfUicaQ beeV b\ Whe BUa]iliaQ gRYeUQmeQW iQ 1956, WR RbWaiQ
gUeaWeU SURdXcWiYiW\. ThiV acWiYiW\ begaQ iQ BUa]il iQ Whe \eaUV 1839, ZiWh Whe SUieVW
AQWRQiR CaUQeiUR, aQd WRda\ iV a highlighW iQ agUicXlWXUe aQd liYeVWRck iQ Whe iVVXe Rf
VXVWaiQabiliW\ aQd eQYiURQmeQWal SUeVeUYaWiRQ. CXUUeQWl\ Whe laUgeVW e[SRUWeUV Rf hRQe\
aUe AUgeQWiQa UeSUeVeQWiQg abRXW 84.17% aQd ChiQa UeSUeVeQWiQg abRXW 26.59% Rf ZRUld
e[SRUWV (USDA 2019). BeiQg aQ acWiYiW\ Rf lRZ iQYeVWmeQW aQd faVW ecRQRmic UeWXUQ, iW
caQ eYeQ VhaUe Whe VSace ZiWh RWheU acWiYiWieV Rf aQimal SURdXcWiRQ, VXch aV caWWle
faUmiQg, aQd Zidel\ XVed iQ SlaQW SURdXcWiRQ.



3. RXUal E[WenVion
HiVWRUicall\, WhiV WeUm begaQ iQ Whe 19Wh ceQWXU\, ZiWh Whe e[WeQViRQV SUacWiced b\
EQgliVh XQiYeUViWieV. IQ Whe 20Wh ceQWXU\, iQ Whe UQiWed SWaWeV, Whe cRRSeUaWiYe UXUal
e[WeQViRQ VeUYice ZaV cUeaWed, bUiQgiQg WRgeWheU VeYeUal XQiYeUViWieV aQd cRQVRlidaWiQg
Whe WeUm UXUal e[WeQViRQ (JRQeV aQd GaUfRUWh, 1997). ThiV WeUm meaQV WR Wake RU WUaQVmiW
kQRZledge fURm iWV geQeUaWiQg VRXUce WR Whe UXUal SXblic, haYiQg a bURadeU VeQVe aV Whe
edXcaWiRQal SURceVV Rf cRmmXQicaWiRQ (Pei[RWR, 2008). ThiV ZRUk Rf WakiQg kQRZledge
WR Vmall SURdXceUV haV a YeU\ VigQificaQW URle, ViQce iW RffeUV Whe UXUal SXblic a
SeUVSecWiYe Rf fXWXUe fRU Whem aQd WheiU familieV, aQd WhXV, cRQVeTXeQWl\, decUeaViQg Whe
UXUal e[RdXV, iQ VeaUch Rf imSURYemeQWV iQ Whe TXaliW\ Rf life.

BecaXVe iW iV a cRXQWU\ Rf cRQWiQeQWal Vi]eV, RffeUiQg UXUal e[WeQViRQ WR all
SURdXceUV becRmeV VRmeWhiQg Rf a challeQge. WiWh WhiV, Ze caQ RbVeUYe VRme daWa VXch
aV Whe HDI, hXmaQ deYelRSmeQW iQde[. RegiRQV ZiWh high iQdicaWRUV haYe gUeaWeU acceVV
WR UXUal e[WeQViRQ, aV iV Whe caVe Rf Whe SRXWheUQ UegiRQ Rf Whe cRXQWU\, ZiWh 48.6% Rf Whe
WRWal aVViVWaQce RffeUed aQd ZiWh aQ HDI Rf 0.831. The NRUWheaVW UegiRQ Rf Whe cRXQWU\
had RQl\ 7.4% aQd aQ HDI Rf 0.608 (IBGE 2017).

JXVW aV maQ\ SURdXceUV iQ WheVe UegiRQV haYe fiQaQcial difficXlWieV, RfWeQ caXVed b\
SRRU SURdXcWiRQ iQ WheiU heUd. Pa\iQg a SUiYaWe WechQiciaQ becRmeV aQ XQfeaVible
acWiYiW\. ThiV makeV iW difficXlW fRU WheVe familieV WR VWa\ iQ Whe UXUal eQYiURQmeQW.

4. ChaWboW
The WeUm chaWbRW cRmeV fURm Whe jXQcWiRQ Rf WZR EQgliVh ZRUdV, ChaW (CRQYeUVaWiRQ)
aQd bRW (RRbRW). ThXV Whe chaWbRW iV a V\VWem WhaW iV WR SeUfRUm Whe hXmaQ-cRmSXWeU
iQWeUacWiRQ WhURXgh QaWXUal laQgXage, fRU CaUUeUa & KU�geU (2020) Whe SUeVeQce Rf
aUWificial iQWelligeQce VRfWZaUe VXch aV chaWbRWV, ZiWh YaU\iQg degUeeV Rf aXWRQRm\ aQd
SXUSRVeV, V\mbRli]eV Whe bUeakdRZQ Rf Whe eVVeQWialiW\ Rf hXmaQ SUeVeQce iQ QeWZRUkV.
GRmeV (2017) Whe XVe Rf WhiV WechQRlRg\ UeSUeVeQWV VigQificaQW chaQgeV iQ VRcieW\. ThXV
Whe chaWbRW caQ be baVed RQ WZR chaUacWeUiVWicV, UXleV aQd aUWificial iQWelligeQce, iQ Whe
mRdel iQ UXleV iV limiWed WR a VeW Rf Zell-defiQed UXleV, QRW haYiQg Whe abiliW\ WR leaUQ,
Zhile WhRVe ZiWh Whe chaUacWeUiVWic Rf aUWificial iQWelligeQce, haYe Whe abiliW\ WR leaUQ aQd
aUe mRUe UealiVWic iQ cRmmXQicaWiRQ ZiWh Whe XVeU.

FLJXUe 1. CKaWbRW DeVLJQ



AV Ze caQ Vee fURm image 1, Whe RSeUaWiRQ Rf Whe chaWbRW UeTXiUeV Whe iQSXW Rf
daWa WhaW Zill be WR Whe SlaWfRUm, WhURXgh NaWXUal LaQgXage PURceVViQg. The chaUacWeU
VeTXeQceV aUe cRQYeUWed iQWR RbjecWV aQd aUe SURSeUl\ haQdled b\ Whe ageQW, cRQVideUiQg
Whe defiQed machiQe leaUQiQg SaWWeUQ aQd WhXV UeWXUQiQg WR Whe XVeU.

5. ChaWboW DeYeloSmenW
The chaWbRW ZaV deYelRSed b\ Whe GRRgle� aUWificial iQWelligeQce SlaWfRUm,
DialRgflRZ�, ZiWh clRVed VRXUce cRde, bXW iW iV iQWegUaWed ZiWh majRU meVVagiQg
aSSlicaWiRQV VXch aV TelegUam�, Slack�, amRQg RWheUV. FRU WhiV SURjecW, Whe aSSlicaWiRQ
chRVeQ ZaV TelegUam�, fRU beiQg Zidel\ diffXVed b\ Whe WaUgeW aXdieQce iQ UelaWiRQ WR
RWheU aYailable aSSlicaWiRQV. The V\VWem cRQViVWV Rf aQVZeUiQg SUe-defiQed TXeVWiRQV
UefeUUiQg WR beekeeSiQg SURdXcWiRQ. The VRfWZaUe allRZV \RX WR add QeZ aQVZeUV WR Whe
daWabaVe, aQd Whe laQgXage XVed iQ WhiV cRmmXQicaWiRQ iV PRUWXgXeVe.

MeVVageV VeQW WR Whe chaWbRW aUe UediUecWed WR Whe SlaWfRUm WhURXgh NaWXUal
LaQgXage PURceVViQg. The VWUiQgV Rf chaUacWeUV aUe cRQYeUWed iQWR RbjecWV aQd aUe
SURSeUl\ haQdled b\ Whe ageQW, cRQVideUiQg Whe defiQed machiQe leaUQiQg SaWWeUQ aQd
WhXV UeWXUQiQg WR Whe XVeU. ThiV WUaiQiQg iV dRQe aXWRmaWicall\ b\ Whe SlaWfRUm. The
iQWeUacWiRQV allRZ Whe ageQW WR XQdeUVWaQd Whe mRWiYaWiRQ WhURXgh a VSecific XVeU iQSXW.
ThXV eQWiWieV e[WUacW XVefXl daWa fURm QaWXUal laQgXage iQSXWV aQd XVe WhiV iQfRUmaWiRQ WR
VeQd Whe iQWeUacWiRQ WhaW beVW fiWV Whe XVeU'V UeTXeVW. IQ WhiV Za\ Whe cRQWe[W cRQWURlV Whe
flRZ Rf cRQYeUVaWiRQV, allRZiQg Whe ageQW WR cRQYe\ WhiV iQfRUmaWiRQ WR SaUameWeUV;
Zhich aUe VWUXcWXUed daWa WhaW caQ be XVed WR geQeUaWe UeVSRQVeV. The RSeUaWiRQ RccXUV
aV fRllRZV, Whe meVVageV VeQW b\ Whe XVeU Zill be WUaQVfRUmed iQWR RbjecWV b\
dialRgflRZ� aQd Whe V\VWem ageQW XQdeUVWaQdV WhiV mRWiYaWiRQ aQd VeaUcheV fRU Whe beVW
e[WeUQal acWiRQ iQ Whe daWabaVe cUeaWed. ReWXUQiQg WR Whe dialRgflRZ� WhaW Zill VeQd WhiV
iQWeUacWiRQ WR Whe XVeU. ThXV, Ze caQ Vee WhaW Whe GRRgle� aUWificial iQWelligeQce V\VWem
SeUfRUmV Whe iQWeUceVViRQ beWZeeQ Whe XVeU aQd Whe SeUfRUmaQce Rf Whe acWiYiW\. WiWh
DialRgflRZ iW iV SRVVible fRU Whe XVeU WR VeQd aQd UeceiYe aXdiR meVVageV, bXW fRU Whe
chaWbee Ze lefW RQl\ Whe We[W iQWeUacWiRQ.

6. UVing ChaWboW
The ChaWbee iV iQWeQded WR elXcidaWe Whe SURdXcWiRQ Rf beekeeSiQg. IW haV Whe
diVWiQgXiVhiQg chaUacWeUiVWic Rf beiQg VimSle WR XQdeUVWaQd, b\ VeQdiQg VhRUW We[WV alRQg
ZiWh imageV aQd YRXTXbe� YideR UecRmmeQdaWiRQV, ZheQ QeceVVaU\, WR faciliWaWe Whe
XQdeUVWaQdiQg Rf Whe Vmall UXUal SURdXceU. We VeQW Whe acceVV liQk WR Whe chaWbRW WR 20
Vmall UXUal SURdXceUV ZhR iQWeQded RU SUacWiced bee SURdXcWiRQ. TheVe Vmall faUmeUV
had QR UXUal WechQical VXSSRUW, bXW kQeZ hRZ WR XVe meVVagiQg aSSlicaWiRQV.

IW ZaV iQfRUmed WR WheVe SURdXceUV WhaW aQ\ dRXbW Whe\ had VhRXld gR diUecWl\ WR
Whe chaWbRW, aQd aW Whe eQd Rf a 90 da\ SeUiRd a fRUm ZiWh VRme TXeVWiRQV ZRXld be VeQW.
ThiV 90 da\ iQWeUYal UefeUV WR a SeUiRd Rf cRlRQ\ UecRYeU\ aQd iQcUeaVed SURdXcWiRQ.



WiWh WZR W\SeV Rf fRUmV, RQe fRUm fRU WhRVe ZhR SeUfRUmed Whe acWiYiW\ aQd aQRWheU
fRUm fRU WhRVe ZhR iQWeQded WR eQWeU Whe acWiYiW\

FLJXUe 2. WKLOe WKe JUeeQ bORcN RQ WKe ULJKW ZaV VeQW WR beeNeeSeUV. TKe JUeeQ bORcN RQ
WKe OefW, RQ WKe RWKeU KaQd, ZaV TXeVWLRQV VeQW WR WKRVe ZKR LQWeQd WR caUU\ RXW
beeNeeSLQJ SURdXcWLRQ.

7. ReVXlWV and DiVcXVVion
We had 20 SURdXceUV. TeQ Rf Whem had WheiU RZQ VmaUWShRQe, aQd WeQ did QRW. IQ
UelaWiRQ WR Whe fiUVW TXeVWiRQV cRQceUQiQg Whe fiUVW blRck, Ze had SRViWiYe daWa, VhRZiQg
WhaW Vmall UXUal SURdXceUV aUe iQcUeaViQgl\ familiaU ZiWh WhiV W\Se Rf V\VWem, QRW geWWiQg
big QRiVeV. The fiUVW TXeVWiRQ UegaUdiQg Whe eaVe Rf XViQg Whe V\VWem, 80% Rf Whe
SURdXceUV Vaid iW ZaV eaV\, VhRZiQg WhaW iW iV aQ eaV\ V\VWem WR XVe. The VecRQd
TXeVWiRQ, if Whe iQWeUacWiRQ ZaV fUieQdl\, 75% Vaid \eV, WhiV iV dXe WR iWV cRQVWUXcWiRQ,
ViQce Ze ZeUe cRQceUQed iQ leaYiQg Whe mRVW "hXmaQ" eQYiURQmeQW SRVVible, VR Whe bRW
aVked Whe XVeU if he ZaV Zell aQd VhRZed haSSiQeVV WR WhRVe ZhR Vaid Whe\ ZeUe Zell
aQd cRQceUQ WR WhRVe ZhR Vaid RWheUZiVe. NRZ if Whe iQWeUacWiRQ claUified Whe dRXbW Rf
Whe SURdXceU, Ze had Whe Vame SeUceQWage Rf Whe laVW TXeVWiRQ, VhRZiQg WhaW iW haV a
gRRd daWa baVe aQd iQ UelaWiRQ WR Whe 25% WhaW aQVZeUed QR, Ze Zill iQYeVWigaWe ZhaW
haSSeQed aQd ZhaW ZaV aVked b\ Whe XVeU. If Whe aQVZeUV ZeUe cRheUeQW 90% Rf Whe
SURdXceUV Vaid \eV, VhRZiQg WhaW Whe bRW ZaV Zell WUaiQed. AQd RQce agaiQ all Whe
SURdXceUV had iQWeUeVW iQ SaVViQg WhiV WechQRlRg\ fRUZaUd, VR Ze caQ Vee WhaW iW ZaV
VRmeWhiQg WhaW RffeUed WechQical VXSSRUW aQd TXaliW\ aQd eaV\ WR XQdeUVWaQd fRU Vmall
SURdXceUV.

IQ Whe VecRQd blRck, fRU faUmeUV, Ze had aQRWheU YeU\ SRViWiYe UeVXlW, 7 RXW Rf 10
faUmeUV Ueali]ed WhaW WheUe ZaV aQ iQcUeaVe iQ Whe hRQe\ SURdXcWiRQ Rf WheiU cRlRQieV, dXe
WR Whe aSSlicaWiRQV Rf Whe SUacWiceV iQdicaWed b\ Whe chaWbRW. AQd 90% Rf Whe faUmeUV



Ueali]ed WhaW Whe cRlRQieV had gaiQed a higheU TXaliW\ aQd ZeUe cRQVeTXeQWl\ VWURQgeU
aQd WhiV UeflecWV iQ Whe hRQe\ SURdXcWiRQ. AQRWheU QRWiceable SRiQW iV WhaW 80% Rf Whe
SURdXceUV Ueali]ed WhaW WheUe ZaV a VaYiQg dXUiQg SURdXcWiRQ, cRQVeTXeQWl\ WheUe ZaV a
higheU SURfiW iQ WheiU SURdXcWiRQ, aV Whe\ aQVZeUed. The 20% ZhR aQVZeUed WhaW WheUe
ZaV QR diffeUeQce, Ze Zill iQYeVWigaWe aQd VR XQdeUVWaQd ZhaW haSSeQed. FRU WhRVe ZhR
did QRW SURdXce, bXW iQWeQded WR SURdXce, Ze cRQWiQXe WR haYe a SRViWiYe UeVXlW, 80% Rf
Whe Vmall UXUal SURdXceUV ZhR XVed Whe chaWbee fRU 90 da\V, cRQWiQXed iQWeQdiQg WR
SeUfRUm Whe acWiYiW\. ThXV, Ze caQ Vee WhaW WheUe ZaV a claUificaWiRQ Rf Whe SURdXcWiYe
ShaVe aQd WhiV Vame SeUceQWage Ueali]ed WhaW iW iV a SURfiWable acWiYiW\. AQRWheU imSRUWaQW
facW WR QRWe iV WhaW 100% Rf WheVe fXWXUe SURdXceUV haYe chaQged WheiU SeUceSWiRQ abRXW
beekeeSiQg, aQd WhiV chaQge iV a SURVSecW Rf VXcceVV fRU SURdXcWiRQ, ViQce chaWbee WUeaWV
SURdXcWiRQ aV a bXViQeVV aQd QRW aV a SeW. IW iV iQWeUeVWiQg WR QRWe WhaW all 10 SURdXceUV
aQVZeUed WhaW Whe\ VaZ Whe imSRUWaQce Rf beekeeSiQg fRU Whe eQYiURQmeQW. AQd 80%
Vaid WhaW chaWbee iQcUeaVed WheiU deViUe WR be beekeeSeUV, beiQg dXe WR Whe SeUceSWiRQ Rf
SURfiW aQd WechQical aVViVWaQce WhaW WhiV V\VWem RffeUed.

8. ConclXVion
AV Ze caQ Vee Whe XVe Rf chaWbRW aV a UXUal e[WeQViRQ WRRl iV a WRRl WhaW caQ be XVed iQ
beekeeSiQg SURdXcWiRQ. OffeUiQg TXaliW\ WechQical aVViVWaQce aQd WhXV SURYide mRUe
iQcRme fRU SURdXceUV. IW caQ RffeU TXaliW\ Rf life WR Vmall beekeeSeUV, ViQce WhRVe ZhR
XVed Whe V\VWem UeSRUWed higheU SURdXcWiYiW\ iQ SURdXcWiRQ.
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