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MESSAGE

Beekeeping has been in practice from an ancient time in India. It is one of the potential sectors
to generate the employment and increase the farmers’ income in India. Beekeeping is landless
and marginalized based farming provides the economic, nutritional and ecological benefits.
Honey bees are the best pollinating agents which help in increasing the yield of several crops.
Bees are mainly reared for their honey. Besides that, we also obtain beeswax through
beekeeping. Honey is an important ingredient in many food dishes, beeswax holds a lot of
commercial significance too. It is used in the cosmetic and medical industry, as well as a coating
for cheese and as a food additive. It is also used as the main component for making candles,
preparing polishes for the shoe, furniture, etc.

Prime Minister Narendra Modi launched the Sweet Revolution in 2016 with the goal of
doubling farmers' income by 2024. In 2019-2020, the Ministry of Agriculture and Farmers
Welfare, Govt. of India launched the National Beekeeping and Honey Mission (NBHM) to
help achieve the Sweet Revolution's goals. The NBHM is a centrally funded scheme that
focuses on capacity building, training and input support for promotion and production. ICAR
research institutes, SAUs and other organizations/centres focuses on developing best practices
technologies on beekeeping for the benefit of farmers, taking these scientific practices to the
doorstep of farmers is very important and challenging task.

In this context, a 3 days collaborative online training on ‘Promoting Scientific Beekeeping for
Livelihood Security’ was organized by the Amity University Uttar Pradesh, Noida with
MANAGE, Hyderabad during 29-31 July 2024. More than 300 participants were participated
from different states and got enriched their knowledge about significance and best practices of
scientific beekeeping.

I am glad that the organizers have taken initiative to bring out e-publication on ‘Promoting
Scientific Beekeeping for Livelihood Security’. This publication will surely help the extension
system, teaching faculties, beekeepers / entrepreneurs, students and young people. The
Program Directors namely Prof. Lakhan Singh, Advisor, ACES, Amity University, Noida and
Dr. Shahaji Phand, Deputy Director, MANAGE, Hyderabad deserve appreciation for their

efforts in publishing this document.

(Nutan Kaushik)
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MESSAGE

National Institute of Agricultural Extension Management (MANAGE), Hyderabad is an
autonomous organization under the Ministry of Agriculture & Farmers Welfare, Government
of India. The policies of liberalization and globalization of the economy and the level of
agricultural technology becoming more sophisticated and complex, calls for major initiatives
towards reorientation and modernization of the agricultural extension system. Effective
ways of managing the extension system needed to be evolved and extension organizations
enabled to transform the existing setup through professional guidance and training of critical
manpower. MANAGE is the response to this imperative need. Agricultural extension to be
effective, demands sound technological knowledge from the extension functionaries.

Scientific beekeeping is a traditional practice that offers long-term security for
communities, promoting environmental stewardship and food security. By integrating
modern techniques with traditional knowledge, beekeepers can optimize honey production,
improve bee health, and ensure the sustainability of the environment. This approach is
crucial in the face of challenges like climate change, declining bee populations, and
increasing demand for natural products. Promoting scientific beekeeping can provide
economic empowerment, food security, environmental conservation, and community
development. Bees play a critical role in pollination, contributing to global food security.
Scientific beekeeping fosters a deep connection between humans and nature, promoting
biodiversity and ecosystem resilience. To promote scientific beekeeping, it is essential to
invest in training, research, and outreach programs, and strengthen partnerships with
governments, NGOs, and the private sector, to create enabling environments for
beekeepers.

This e-book covers an array of subjects, Promoting Scientific Beekeeping for
Livelihood Security. | want to extend my appreciation to, team of AMITY University & EAAS
Centre, MANAGE, Hyderabad for the tremendous effort in compiling this e-book. | also thank
the authors, editors, and designers who have contributed to this e-book creation.

J/L@.

Dr. Shahaji Phand

TET T R ey e (@)
@ T T FedTor HATAD, WIT AL AT WIS, TR, g2 — 500030 E.TH. HIQ)
National Institute of Agricultural Extension Management (MANAGE)
(An Autonomous Organization of Ministry of Agriculture and Farmers Welfare, Government of India)
Rajendranagar, Hyderabad-500030, T.S. India
Phone: +91 (40) 24594550, +91-7095779988
Web: www.manage.gov.in, E-mail: balraje.shahaji@manage.gov.in, shahajiphand@rediffmail.com
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PREFACE

Apiculture hashugepotentialfor creatinghealthylife andhighercropsproduction About
75 percentof theworld'scropsaredependenon it for pollination Honeyandotherproducts
have medicinal values and the role of beesas pollinators makesthem crucial for food
supplies Since, it canbe practicedwith limited resourcesand locally availablematerials,
beekeepingrovidesa sourceof regularincomefor thoseliving in severepoverty, helping
to improvetheresilienceandlivelihoodsof rural andvillage communities Thereis a need
to promoteactionsthat governmentthe private sectorsf a r noggarszationsand people
cantaketo protectbeesandotherpollinatorsandtheir habitats promotetheir diversity and
promote sustainablebeekeepingpractices There is an urgent demandto build-up the
capacity of young people towards scientific beekeepingand convey the messagethat
investing in youthled beekeepinginitiatives acceleratesinnovation, creativity and
technologicaladvancementhat can help addressthe emergingchallengesfacing small
pollinators,including extremeweatherevents,the use of pesticidesn agricultureandthe
spreadof pests Hence,thereis a needto value the Honey Beesand protectthem for our
survival

In this context, a 3-day training on 60 P r o m&tientiiiggBeekeepingfor Livelihood
S e ¢ u coveregaldl the chapters,which were submittedby well experiencedresource
persons/successfi@ntrepreneursBased on their deliberations,as an output e-book is
broughtout

We got inspirationwith blessingsof Dr Ashok K. ChauhanH o n 6 HounderPresidentof
Amity EducationGroupat different platformsto deliver quality with excel We areindebted
for his concernandactionto makethe India superpower We expressour sinceregratitude
to Dr Balvinder Shuklg Vice Chancellor,Amity University Uttar PradeshNoida Dr P.
Chandra Shekara Director General, MANAGE, Hyderabad and Dr W. Selvamurthy
PresidemASTIF & Chancellor,Amity University, Chhattisgartfor their kind supportand
guidance towards organizing this collaborative training Dr Nutan Kaushik Director
General AFAF, Amity University, Noida deservesappreciatiorfor her encouragemeniVe
alsoacknowledgehevaluablehelp receivedfrom accountssectionof the Amity University,
Noidaand MANAGE, HyderabadWe appreciatehe supportand help of Dr NeetuSingh,
Mrs BhagwatiJoshi,Mr Ankur Nawaniand Mr RoshanLal for facilitating the program
Whole heartedthanks are extendedto all the resourcepersonsand contributors for
submittingtheir chaptersvell in time.

We hope this publicationwill inspire beekeepersyoung people,extensionfunctionaries,
policymakers,researchersand other stakeholdersto promote scientific beekeepingfor
livelihood security

Editors
LakhanSingh
ShahajiPhand
Sushrirekhd@as
Sunil Kumar
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Opening Remarks andOutcome

A 3 days Online Training on Promoting Scientific Beekeepingfor Livelihood Securityd
which was jointly organizedby MANAGE, Hyderabadand Amity Centre for Extension
Services Amity University Uttar PradeshNoida during291 31 July 2024 The training was
inauguratecdby H o n 6Chief&uest,Dr BalvinderShuklg Vice ChancellorAmity University
Uttar PradeshNoidaon 29 July 2024

At this occasion,Dr NaveenKumar Patle Additional CommissioneilHorticulture), Ministry
of Agriculture & FarmersWelfare,Govt of India; Dr NutanKaushik Director General Amity
FoodandAgriculture Foundation Amity University Uttar PradeshiNoidg Dr S.P. Singh(Retd
IFS), Domain Head (Natural Resources& Environmental Sciences)and Former Chief
Conservatoof Forests Assam Shri Bipin Jagtap Deputy CEO (Industries) KVIB, Mumbai
and Dr ShahajiPhand Deputy Director, MANAGE, Hyderabadwere the Guestsof Honout
During valedictorysessionDr S.S. Singh, Director ExtensionEducation,Rani Lakshmi Bai
CentralAgricultural University, Jhansiand Ex-Director, ICAR-ATARI, Kolkatawasthe Chief
Guest Dr. ShantanlKumar Dubey Director, ICAR-ATARI, Kanpur, Dr. PK. Singh, Director
Extension Education, SVPUAT, Meerut and Dr Shahaji Phand Deputy Director and Dr
Sushrirekhdas,MANAGE Fellowfrom MANAGE, Hyderabadverethe Guestsof Honourat
this occasion Dr LakhanSingh, Professoi& Advisor, Amity University, Noidawelcomedthe
participantsandmadeopeningremarks

In this training, 14 lectureswere deliveredby renownedexpertsin the field of beekeeping
Resourcepersonswereinvited from AICRP on HoneyBee & Pollinators,ICAR-IARI, New
Delhi; 3 Expertsfrom CBRTI, Pune RLBCAU, Jhansi PAU, Ludhiang KVK Baramatj KVK,
Palghar KVK, Kolhapur MANAGE, Hyderabagd Amity University Uttar PradeshNoida and
two successful Entrepreneurs/Beekeepersrom Hyderabad (Telangang and Latur
(Maharashtra)in total 345 participantggot registeredn this virtual training

As an output/ outcomeof the training, the following major points were emergedduring
deliberationsaregivenbelow.

Outcome of the Training

A To ensurefood securityandnutritional securitywith healthylife, scientific beekeepingnay
beintegratedwith farming for livelihood security

A Institutional arrangementfor capacity building of farmers for scientific beekeepingis
essentiallyrequired

A Essentiabeemanagemenpracticesncluding hive maintenanceseasonaimanagemenand
bestpracticedfor healthycoloniesshouldbe popularized Use of equipmentsn beekeeping
shouldbeincreased

A Scientific beekeepingtrainings on quality honey production including regular periodic
colony inspectionreport, comb renewal, selectionof brood less, sealedcomb for honey
extraction, extraction of honey in covered and closed room, honey collection in SS
containerwith air tight coveror lid etc asperBIS standardsnay be organized

Promoting Scientific Beekeeping for Livelihood Security



A Quality testing of extracted honey to decide the needful processingsteps including
preheatingprefiltration, processingo kill yeastcells, moisturereduction,micro filtration,
coolingandsettling,bottling, labelling andpackagingshouldbedone

A Properquality testingandits authentiaeportshouldbe obtainedfrom recognizedaboratory
for everybatch,type or sourcedor geographicahndbotanicalorigin.

A Encouraginghe productionof valueaddedproductslike royal jelly, beeswaxand propolis
to increaseancomeis needed

A Quality Certification Initiatives to standardizéroneyquality and certify productsto boost
consumerconfidenceandexportpotential

A "Brand" and Specific benefits of honey should be publicized widely for promotion and
consumptiorof honey

A Researclon beepestanddiseaseshouldbe continuedandlatestknowledgeon beekeeping
shouldbe sharedamongbeekeeperandotherstakeholders

A Establishmenbf CooperativesAssociationsand FPOsis neededo improve marketaccess
andreducedependencyn middlemen

A PublicPrivate Partnerships Encouraging collaborations between government, private
sectorsandNGOsto supportthe beekeepingcosystem

A Providing easyaccessto credit and insuranceschemeso mitigate risks associatedvith
beekeeping

A Benefitsof subsidyunderdifferentschemeshouldbe usedby the beekeeperEveryvillage
should be convertedin to HoneybeeVillage for increasingcrop productionand creating
livelihood options

A Collect 25 per centof incomingpollen by installing pollen trap on Apis mellifera colonies
without reducingcolony productivity

A Install bee venom collector for 60 min at 8 or more beeframesstrengthApis mellifera
coloniesat weeklyintervalfor beevenomcollection

A For massqueenbee rearing graft lessthan 24 hour age larvae from breedercolony into
gueencells cups@ 30 cell cupsper colony and providetheminto a strongqueenlesscell
buildercolony

A Extractroyaljelly from queencell cups72 hoursaftergrafting 90 queencell cupsperqueen
lesscell buildercolony

A Extract beeswaxusing hot water/submergedac/solarwax extractormethodand remove
impuritiesadheringto lower surfaceof the beeswaxcake

A Harnessinghe potentialof digital platformin promotingscientific beekeeping

A SuccessfulCaseStudiesof Beekeepershould be documentedand sharedon large scale
Some of the Beekeepersmay convert into Master Trainers for educating different
stakeholders

Editors
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Chapter-1

Beekeeping for Agricultural Sustainability and Livelihood
Milind D. Joshi,Dheeraj A. Shindeand AlpeshH. Wagh

\Q gricultur al D lerighé Miggap KendnaiBaramatiPsre.6

Beekeepindiasbeenin practicefrom anancienttime in India. It is oneof the potentialsectors
to generatethe employmentand increasethe incomefor the peoplein India. Beekeepings
landlessand marginalizedbasedfarming providesthe economic,nutritional and ecological
benefits The symbioticrelationshipbetweenhoneybeesandthe environmentunderscoreghe
potential of beekeepingas a sustainablepractice Beesas pollinators, play a crucial role in
ecosystenhealthandbiodiversityconservationTheir pollination servicesare essentiafor the
reproductionof numerousplant speciesjncluding many cropsthat constitutethe backboneof
agricultural economies Beekeepingcan diversify income sources reducingdependencen
single cropsandenhancinghouseholdesilienceto economicshocks The aim of this paperis
to explorethe multifacetedrole of apicultureas a tool for sustainableural developmentin
conclusion,apiculture holds immensepromise as a tool for sustainablerural development,
offering a pathway towards economic prosperity, social inclusion and environmental
stewardship By harnessingthe synergies between bees, biodiversity and community
development,beekeepinghas the potential to transform rural landscapesand livelihoods
However, realizing this potential requires concertedefforts to addressthe challengesand
barriersthat hinder the widespreadadoptionof beekeepingoractices Through collaborative
action and integratedapproachesit can unlock the transformativepower of apicultureand
build resilient,vibrantand sustainableural communitiesfor generationgo come Beekeeping
producesa numberof quite differentoutcomes

Introduction

A Pollinationof flowering plantsbothwild andcultivated,is vital for continuediife on earth
However,this essentiaprocesss difficult to quantify

A Peopleeverywherdike honey,the bestknown beekeepingroduct Honeyis a traditional
medicineor food in most societies Whethersold fresh at village level or in sophisticated
packaginghoneygeneratesncomeand can createlivelihoodsfor severalsectorswithin a
society

A Beeswanxis a valuableproductof beekeepingind much of the world's supply comesfrom
developingcountries

A Beekeepingroductssuchaspollen, propolisandroyal jelly canbe harvestedaindmarketed,
althoughspecialtechniquesandequipmentareneededor someof theseproducts

A Beekeepersindothercommunitymemberscan createassetsdy usinghoney,beeswaxand
other productsto make secondaryproducts such as candles,skin ointmentsand beer
Secondaryproduct brings a far better return for the producer than selling the raw
commodity This work strengthengeople'divelinoods

A Productsof beekeepingireusedfor apitherapyin manysocieties
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A Honey beeswaxand productsmadefrom themsuchascandleswine andfood items, have
cultural valuein manysocietiesand may be usedin rituals for births, marriagesfunerals,
andreligiouscelebrations

A Beekeepersire generallyrespectedor their craft Beesandbeekeepindiavea wholesome
reputation Imagesof beesare usedas symbolsof hardwork and industry, often by banks
andfinancialinstitution

Currentdevelopmentof beekeepingsector,revenuegrowth and employmentopportunities

Accordingto the BeekeepindevelopmenCommittee the honeyproductionin Indiain 2017

2018was1.05 lakh metrictonnegMTs) comparedvith the productionof 35000 metrictonnes
(MTs) of honeyin 20052006 In 20052006 India had 8 lakh bee colonies which now

increasedo 35 lakh colonies In January2019 numberof beekeeperdeekeepingompanies
andhoneysocietiesncreasedo 9091 The exportrate of honeyby India is now 207 per cent
higher The Indian Governmentplansto establishan IntegratedBeekeepingDevelopment
Centrein the 16 states,theseare -- Andhra Pradesh,Tamil Nadu, Jammuand Kashmir,

Haryana, Uttarakhang Himachal Pradesh,Delhi, Punjab, Uttar Pradesh,Madhya Pradesh,
Bihar, Manipur, West Bengal, Tripura, and Karnataka (Marar, 2019. Significantly, the

productionratesimprovedthroughthe fertilisation of honeybeeson plantationgVermaet al.,

2018. Agricultural Expertsclaim that the yield obtainedafter pollination is 15 to 20 times
more than the profits generatedby hive products(Marar, 2019. According to the Indian

government'survey,the largescalebeekeepingectorjobs areexpectedo producethreelakh

manworking days throughthe establishmenbf 10000 colonies(Singh et al., 2016 Marar,

2019.

Pollination

Pollination meansthe transferof pollen from the male part of the flower, the anthersto the
receptivefemalepart,the stigma

Typesof Pollination

A Self-pollination

A Crosspollination

Importance of Pollination

A Pollinationis a pre-requisiteto thefertilization.

ASomefruit treesmay carry thousandf flowers, but unlessthereis adequatepollination,
little if anyfruit will be produced

A No pollinator= No pollination= No Fertilization= No Fruit andSeedformation

A To get good yields farmers are emphasizingon various factors like using fertilizers
insecticidesjrrigation, weedsremovaletc
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A Pollinationis totally ignoredby the farmersdueto lack of knowledge
A Cropproductioncanbeincreasedy 25 to 40 % only by pollination
What are Different Pollinators?

Thevarioustypesof pollinatorsinclude

1) Birds, 2) Bats, 3) Wind, 4) Water, 5) Animals, 6) Insectsetc.
Insect Pollination

A Insectsplay vital role in the pollination of manyplantsincluding mostimportantcultivated
plants This factis notknown by mostof the farmers

A In naturewild insectsdo the pollination generallybut dueto utilization of insecticidesand
pesticidedeneficialinsectsarealsoeradicated

A Now the situationis thatwe mustusehoneybeesor pollinatingthe crops
Why Honey Bee®

A Mostimportantnaturalpollinator.

A Plantsandhoneybeesresymbioticallyrelated

A Plantssupplynectarandpollen

AWhile beeshelpplantin pollination

A Socialinsect

A Canbenurtured

A Canbetransportedrom oneplaceto anothereasily
A Canbemultiplied-Beerearing

Role of BeesasPollinator

A Amongall thei n s éaneybe@sirebestpollinatorsbecausef its floral fidelity. Oncethey
choosethe plantspeciestheyvisit only onthe samespecies

A Theycanbedomesticatedh the hives

A Besidesthe pollination they provide honey,pollen, wax, propolis royal jelly andvenom It
will beanadditionalincometo thefarmet

AOptimum yields of high quality fruit/ seedshould be the aim of every farmer Honeybee
pollination canhelpto achievethis aim andhelp you obtainthe bestprice from the market

A Quality is the major factor that causessustomergo paytop pricesfor fruit. High yields are
important,but it is importantthat the fruit is of the bestquality attractivein both size and
shapeHoneybegpollination canimprovethe quality of manyfruits.
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A Commerciallymanagedoneybegollination servicescan providethe right numberof bees
attheright time to ensurethatgrowersachievethesegoals

A Numberandstrengthof hivesnecessaryor pollination
A For pollinatingthe cropsat leasttwo strongcoloniesperhectarearenecessary

A For pollination strong colonieswith more foragersare better At least4 framesbrood and
enoughadultbeesto cover6-8 frames(cerana 7-10 frames(mellifera)

World Estimatesof Animal Pollination Benefitsto Crops

SinceLevin (1967 quantifiedeconomicbenefitsof beepollinationin USA at$ 6 billion based
primarily on crude methodof proportionalcontributionof pollinatorsto crop production(%
increasdn yield in beepollinatedplots comparedo plots devoid of insectpollination), many
workersimprovisedthe methodologybasedon novel primary datato estimatebee pollinate
benefitsat approximatelyl/3rd of humandiet andputits globalvalueat U157 billion (Klein et
al., 20079.

Indian BeekeepingScenario

Despiteits falling contribution,agriculture(including forestryandfishing) remainsthe largest
sectorof Indian Economyprovidinglivelihood to almosthalf of the workforce (48.9%). Indian

agriculturepresentlyfacesgreatertechnological,resourceand ecologicalchallengesbesides
the ambitiousinitiative of the Prime Minister of India of doubling the profitability of Indian

farmers by 2022 NITI Aayog guidelines (Anon., 2015 call for integration of multiple

potentialvehiclesbut sadlymissontherole of Apiculturein alleviatingf a r miecondes

Contraryto the advancedvorld whereFAO and USA Presidenttrongly pitch for the role of
pollinatorsin increasingcrop productivity and vouch for special efforts to conservethem,
Apiculture in India is generallya poorly understoodsubjectamongstthe policy plannersand
evenagriculturistspreventingits rightful placein the mainstreamagriculture

Table 1. Increase in Yield due to Bee Pollination

Crop Plants Yield Increase (%) Reference
Radish 22-100 Anonymous, 1997
Cabbage 100-300 Anonymous, 1997
Carrot 9.10135.4 Alamet al., 1995
Brinjal 3567 Anonymous, 1996
Cauliflower 302-1338 Sinha and Chakrabarti, 1985
Onion 3549878 Kumar et al., 1989
Cucumber 127-275 Krishansawmy, 1990
Bottle gourd 200-350 Alam and Quadir,
Tomato 8.327.40 Cribb, 1990
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Crop Plants Yield Increase (%) Reference
Linseed 2-49 Effect of honey bee pollination on
Mustard 13-222 fruit and seed development (Mishr
Sunflower 21-3400 1997/98).
Safflower 4-114
Apple 1806850
Cherries 56-1000
Citrus 7-233
Cucurbits & Squashes 21-6700
Litchi 453810246
Pears 2406014
Strawberry 17-125

In this backgroundw o r |ladgéssstudy was initiated to quantify the contribution of honey
bees and pollinators to Indian agriculture (Chaudhary and Chand 2017, improving
significantlyin scale(211 cropsincluding 21 commoditiesiandmethodology(15-yearprimary
data), upon the previousglobal efforts (Klein et al., 2007 Eilers et al. 2011, Gallai et al.,
2009.

Honey Beeand Pollinator Benefitsto Indian Agriculture

More thanhalf (51.2%) the crops(108%) aredependenbn beepollinationfor their production
althoughdependencef 44 crops (20.9%) could not be ascertainedlue to lack of research
studiesor non-availability of information and only 59 crops(28.0%) were not dependenbn
beepollination The economicvalue of beepollinatedcropswasa staggeringRs 4,10,094.77
crore of the total agricultureoutputof the country(Rs 12,91,369.63 crore andthe unknown
segmenturthercontributedRs 2,28,53315 crore

Beepollinationwasessentiafor 14 (6.6%) crops,asin their absencea reductionof 90-100%
in theiryield occurred Dependencef 34 crops(16.1%) wasgreat(40-90% reduction),modest
for 29 (13.7%) crops(10-25% reduction)and little (reductionof up to 10% in yield) for 31
(14.7%) crops

1. Cereals and millets: The major staplefood is the largestcontributor (28.33%) to total
output value of agriculturebut being self or wind pollinated are not dependenton animal
pollination exceptbuckwheabr kuttu.

2. Oilseeds All the 15 major oilseeds(14 crops and 1 commodity) are bee pollination
dependenexceptolive, four (rapeseedand mustard,sunflower, niger and taramirg depend
greatlyand7 (sesamecastor,safflower,soybeancoconut,linseed,and cotton as cottonseed)
modestly In mustard,with a meanproductionof 6.64 million tonnes the economicvalue of
pollinationis hugeat Rs 19,35570 croreandfor sunfloweris Rs. 1,15340 crore
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The contributionof pollinationin 6 other major oilseeds(sesamumcastor,coconut,linseed,
soybean,and cottonseedwith modestdependencevas Rs 1882169 crore Groundnutwas
the only major oilseedwith little insect pollination benefitsstill estimatedat Rs 1,03640
crore Nonoilseedcropsincluding cotton,soybearandcoconuttoo aresignificantcontributors
to oilseedproduction In cottonseegroductionof 7.37 million tonnescontributionof animal
pollinationwasRs 3,2420 crore Likewise, soybeamand coconutwith modestyield increase
contributeRs 1252872 and 2,817.38 crorg respectively Oilseeds,as a categoryare highly
dependenton bee pollination with a mean contribution of 34.1% in yield valued at an
astonishingamountof Rs 4399308 crore

Table 2: Pollination dependenceof Indian crops and their economicvalue of pollination

Mean Dependence Depen- Economic value (Rs
Crops / ) ] Crore)
. Production on animal dence
commodities . Crop Pollination
(MT) pollinators rate )
output service
Rapeseed & 6.64 Great 0.65 29778.00 19355.70
Mustard
Castor seed 1.14 Modest 0.25 8894.00 2223.58
Sunflower 0.91 Great 0.65 1774.00 1153.40
Sesamum 0.67 Modest 0.25 4286.00 1071.58
Cottonseed 7.37 Modest 0.25 12968.00 3242.00
Coconut (Hundred 150.66 Modest 0.25 11270.00 2817.38
million nuts)

Soybean 9.29 Modest 0.25 50115.00 12528.72
Groundnut 6.91 Little 0.05 20728.00 1036.40
Safflower 0.17 Modest 0.25 233 58.30
Niger seed 0.11 Great 0.65 325 211.55
01l palm Little 0.05 - 0.00

Olive No increase 0.00 - 0.00

Others Unknown 0.00 842 0.00
Total Oilseeds 129143.00 | 43848.73

Increase in production due to pollination (%) 34.0

3. Fruits: Fruits are important source of quality nutrition with huge export potential

Pollination markedlyimprove productionand lack of it leadsto developmenif misshapen
fruits, amajorlossto the production Out of 55 fruits two third (41) needinsectpollinationand

only 4 (7.3%). Apple (18359 MT production)with an economicvalue of Rs. 5,577.16 crore

arethe mostbenefittedwith andestimatedeconomicvalueof pollinationof Rs 3,62515 crore
(DR=0.65) followed by cashewnut (Rs 3,48387 crore, orangeqRs 2,33267 crore, guava
(Rs 1,85831 crorg, mango(Rs 1,77574 crore), litchi (Rs 764.22 crore), pear(Rs 447.37

crorg, papayaRs 19042 crorg), almond(Rs. 84.55 crorg andcherry(Rs 46.82 crore.
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In fruits, economicvalue of insectpollination servicewas estimatedat whoppingRs 17,14227
crore representingl3.2%% of the total outputvalue of fruits despitethe availability of datafor
only 16 fruits (29.1%) andthe scenarias likely to improvevastlywith increasedesearclefforts

Table 3: Economic value of animal pollination services to Indian agriculture

Proportion to Economic

Increase due
total value of value of

Crop product value

Crops / (Rscrores) to animal

output from pollination
agriculture (EVP) (Rs
(%) Crores)
Cereals 3,65,793.00 0.00
Oilseeds 1,29,143.00 10.00 43,993.08 34.07
Fruits 1,29,030.05 9.99 17,142.27 13.29
Floriculture 19,193.83 1.49 0.00 0.00
Vegetables 1,75,777.81 13.61 1,9498.20 11.09
Fibers 73,917.05 5.72 17,290.66 23.39
Condiments &
Spices 39,684.57 3.07 10,121.19 25.47
Drugs and
Narcotics 42,059.98 3.26 1,986.97 4.72
Pulses 67,574.00 5.23 1,236.13 1.83
Indigo and Dyes 109.00 0.01 27.25 25.00
Sugars 80,971.92 6.27 0.00 0.00
Other Crops 1,68,115.75 13.02 1,319.99 0.79
Grand Total 12,91,369.63 1,12,615.73
Contribution of animal pollination (%) 8.72

Commodities at current prices
(2]

pollination
(%)

4. Vegetables Like fruits, majority of vegetablesare consumedfresh, alluding apparentbee
pollination benefits Only 38.0% (19) vegetablemneededpollination, 42% (21) did not depend
while for 20% (10), suchvaluesare yet to be ascertainedCucurbits(bottle gourd, bitter gourd,
pumpkin,squastetc) andcustardapplewereessentiallydependenon insectpollination but their
EVP couldnot be estimatedTomatois major beneficiaryfrom animalpollinationwith an EVP of
Rs 11,977.90 crore Brinjal and okra were modestin pollinator dependencavith EVP of Rs
4,84197 and 2,60348 crorg respectivelyDespitehugeinformation gaps,EVP from vegetables
wasestimatedat Rs 19,49820 croreannually

5. Fiber crops: Cottonis the major fiber crop (93.5%) followed by jute (6.14%). Cottonbeing
highly entomophilousand visited for floral and extrafloral nectarhas modestdependenc®n
insectpollinators, estimatedat massivevalue of Rs 17,279.79 croresannually(Table 2). Sann
hempalthougha minor cropwith modestpollinationdependenclasa meagreshareof Rs 10.87
crore Juteandmestaarenot benefittedby insectpollination
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6. Condiments and spices The economicvalue of insectpollination in condimentsand spices
was estimatedat Rs 10,121.19 crores accountingfor 26.90% of their total outputvalue of Rs

37,62942 croresalthoughdatafor 16 of the 26 cropswas unavailable Cumin seedproduction
wasgreatlyattributedby animalpollinatorsreflectingin Rs 4,029.22 croresvalue of pollination
followed by coriander(Rs 1,54979 crore9, smallcardamom(Rs 1,104.70 croreg, nutmeg(Rs

27598) andfennel(Rs 23217 croreg. Chilli, the spicewith mosteconomicvalueof output(Rs.

1008100 croreg was modestin its responseto pollinators but still Rs 2,52025 croreswere
attributedby this preciousinput Thelittle pollinatorbenefittedspicesviz. arecanut, chilli pepper
andtamarindhadinsectpollination componenbf Rs 397.32 crores

7. Drugs and narcotics. Shareof insectpollinationin thesestimulantcropsseemaminor at Rs.
1,986.97 croresbut is highly significantfor improving the quality of coffee(Rs 1,81892 crore
andcocoaberries(Rs 16325 crorg. Huge chunkof cropsincluding beetleleaf, isabgol saffron
andotherdrugs(41.74%) remainedunexploredor their animalpollination dependencalthough
two major cropsteaandtobaccoreportedno decreasén yield in absencef animalpollinators

8. Pulses of the 18 pulses,10 are benefittedby animal pollinatorsto little extent Pigeonpea
with a productionof 2.57 MT and economicvalue of outputof Rs 11,149.90 crore resultedin
EVP of Rs 557.49 crore followed by urd, moongand moth at Rs 317.65, 25929 and 10169
crores respectivelytotalling to anEVP of Rs 1,236.13 crore

Proportion of different animal pollinators: Amongst a host of agenciesreportedas crop
pollinators, the data provided a crystatclear picture of overwhelmingdominanceof insect
pollinatorsto the tuneof 97.4% in cropsunderreview Birds, mainly hummingbirds (1.7%) and
bats(1.0%) werethe otheranimalscontributingto the pollination of their especiallyco-evolved
hosts The contributionof bees(79.2%) aspollinatorswasvivid, overwhelmedy the honeybees
(40.6%) and further from solitary (21.1%) and bumble bees(13.5%). Flies from order Diptera
(9.6%) alsocontributedsignificantly

Livelihood Support

Honey bees provide a wide range of benefitsto humansfrom honey, other bee products,
pollination of food cropsandecologicalservices Beekeepings practicedaroundthe world, and
can provide a valuablesourceof incometo peoplein developingregionswith relatively little

investment The bestknown primary productsof beekeepingare honey and wax, but pollen,
propolis royal jelly and bee venom are also marketableprimary bee products There are
additionaluseswherebeeproductsare an ingredientof anotherproduct Due to the quality and
sometimesalmostmystical reputationand characteristicof bee products,the additionto other
productsusually enhanceshe perceivedvalue or quality of thesesecondaryproducts This can
increasehe profitability of manybeekeepingperations
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1. Honey

The honeymarketin India is expectedto grow significantly in the coming years,with some
estimatessuggestinga 10% compoundannualgrowth rate (CAGR) between2022 and 2027.
Honey is commonlyreferredas golden liquid becauseof its unrivalled propertiesalong with
colour resemblanceHoney is composedprimarily of fructose and glucosebut also contains
fructo-oligosaccharideandmanyaminoacids,vitamins,minerals,andenzymes

Compositionof honeyvariesbasedon the nectarit wasmade Decappingof the sealedvax layer
of honeycombsis doneusing a sharp,thin and long knife or decappingknife. Extractingthe
honeyfrom honeycombsis donewith the help of honeyextractor(works on the principle of
centrifugalforce)in the caseof IndianandItalian beesandsqueezingf honeycombsin the case
of rock bees|little bees,and stinglessbees Processingf honeyis doneto preventgranulation
and fermentation In India, most of the apiaries,processthe honey by traditional method of
indirect heatingin which a vesselcontaininghoneyis heatedby placing it in anothervessel
containinghot water, so that the honeygetsits requiredheatfrom the hot water The yeastcells
presentin honeyarekilled while heating/processingnakinghoneylesssusceptiblgo ferment
Forlargescaleprocessingf honey,honeyprocessinginitsareused

Indian Scenario

| n d arabtelandareaof 1597 million hectaress the secondargestin theworld. Basedon the

areaunder cultivation in India and bee forage crops, India has a potentialto have about 200

million beecolonieswhile the currentfigure is aboutthirty-four lakh colonies The countryhas
the prospectiveto increasehoneyproductionmanyfolds fromt o d &2915-%8) figure of 1050

thousandtonnes (However, the dataavailablewith FAO showsa productionof 64.9 thousand
tonnesin India during 2017 This discrepancyneedsto be scientifically verified). Increasingthe

number of colonies not only increaseshoney production, but also substantiallybooststhe

productivity of agriculturalandhorticultural crops Hencethereis vastscopefor increasingthe

numberof beecoloniesanddevelopmenbf beekeepingndustryin the country

Thevolumeof exportof honeyhasincreasedrom 29.6 to 51.5 thousandonnesbetweer201415

and 201718. The value of exportof honeyhasnot increasedproportionatelyprobablydue to

fluctuating global price of honey The value of honeyexportwas aboutRs 6500 croresduring

201718 The domesticconsumptionof honeyhasremainedstablearound50 thousandtonnes
during the last four years The numberof beecoloniesmaintainedoby beekeepers India is on

therise It was22 lakhsin 2015andhasincreasedo about34 lakhsin 20180ut of this A. cerana
is estimatedo accountfor about5 lakh beecoloniesand A. melliferathe rest Honeyproduction
hasalsoincreasedorrespondinglyn India duringthis periodfrom 80to 105thousandonnes

Whenwe look at the honeyproductionin India in the last twelve years,we can seea gradual
increasein productionfrom 51 thousandtonnesto 115 thousandtonnes(201819 valueis a
projectedone) This increasecould be becauseof the efforts takenby the governmento adopt
scientificwaysof honeyproductionin India.
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The honeyproductiondatain India is collectedby the NBB basedon estimatesobtainedfrom
leadingbeekeepere variousstateswhich is pooledand expressedThereis no mechanisnto
find outif adulteratedr fake honeywasalsoincludedin the estimate However,a betterway of
estimatinghoneyproductionwould beto find out the numberof beekeepersjumberof managed
bee hives and colonies, number of wild honey bee hives, estimate of feral colonies of
domesticatechive bees,actual honey extractedetc which will help to get a more accurate
estimateof honeyproductionin India. Among the different statesof India, the maximumhoney
productionis from four statesnamely Uttar Pradesh West Bengal, Punjab,and Bihar which
accountfor morethan50% of total honeyproductionin India. RajasthanHimachalPradeshand
Haryanaalso produceconsiderablequantitiesof honey Thesestatesderive the honey mostly
from A. mellifera colonieswhile part of its honeycomesfrom the wild beesor rock beesA.
dorsataparticularlyin Sundarbansf WestBengal The Southernstatesaccountfor about25 %
of thehoneyproducedn Indiathatis obtainedfrom the IndianbeesA. ceranaandtherock bees
A. dorsata

Honey Production in metric Tonnes in India during 201617 to 202621

Production in Metric Tons (MTs)

2016-17 94,500

2017-18 105,000
2018-19 1.20,000
2019-20 1,25,000
2020-21 1,25,000

(Source: National Bee BoardGol)
Export of Honey

Quantity (MT) Value (Cr.)

2020-21 59999 716

2021-22 74413 1221

2022-23 69327 1446
(Jan 23 end)

World Scenario

In 201718, Chinarankedfirst in honeyproductionwith 551 thousandonneswhile Indiaranked
eighthamongthe world countrieswith 64.9 thousandonnes(FAOSTAT, 2018. As per201617
dataof FAO, Chinarankedfirst in exportswith 1316 thousandonneswhile India rankedfifth
with 35.8 thousandonnes (However,the honeyproductionand exportdatapertainingto India
takenfrom FAOSTAT variesfrom the dataavailablewith NBB, MoA&FW. With respecto the
valuesgivenin this documentworld figureshavebeentakenfrom FAOSTAT andIndianfigures
havebeentakenfrom NBB.) USA, Germany,Japan,United Kingdom and Francewere the top
honeyimportersof the world with USA importing 167 thousandonnes The honeyconsumption
in kg/capita/yeawashighestin New Zealand(2.02) followed by Slovenia(1.61), Greece(1.55),
Switzerland(1.41), Austria (1.32), Canada(0.79), USA (0.67), UK (0.66) andonly 0.02 in India
muchlower thanthe world averageconsumptioron 0.36 kg/capita/year

Promoting Scientific Beekeeping for Livelihood Security



Various Typesof Honey
Naturalhoney,Rawhoney
Foresthoneyor Wild honey
Combhoneyor Chunkhoney
Squeezedr Pressedhoney
Extractedhoney

Liquid honey
Crystallizedhoney

Floral typesof honey

© oo N o g &~ w DN P

Uni-floral: Litchi, Sunflower,Mustard

10. Multifloral

11. Extrafloral: Rubber

12. Medicinalhoneylike Tulasi Eucalyptus

13. Spicehoneylike CardamomAllow, Coffee

14. Geographicatypeslike Himalayan,Kashmir,Coorg Mahabaleshwar
15. Honeybeespecieswise honeyfrom Dorsata CeranaMelliffera, Trigona
16. Organichoney

17.HoneyDew honey,from nectarcollectinginsects/aphids

U Honey Value Added Products. Honey chocolate,Honey ice cream,Honey fruit salad,
Honeydry fruits, Honeylemon,Honeybiscuits,HoneyAonla, HoneyCake,HoneyMalta,
Honeycookies
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U Infused Products. Gingerinfusedhoney, Tulsi Infused Honey, Garlic infused honey, Haldi
InfusedHoney, Cinnamoninfusedhoney,Clove InfusedHoney, Cardamoninfusedhoney

Colour of Honey

Colour Floral Source
White Eucalyptus, Plectrathus, Cotto
Light Yellow or Golden Sunflower, Mustard, Litchi

Amber Berseemsandal wood

Dark Amber Jamun, Tamarind, Ajwain
SheeshaNeem

2.Royal Jelly

The global royal jelly marketis expectedto grow significantly in the wellnessand natural
supplementsector,andemergingcountriesarelikely to grow at a CAGR of morethan7% from

2022to 2031 The Asia-Pacific regionis also expectedio dominatethe marketby the end of

2031 Factorfor growth Food& BeverageCosmeticsandDietary Supplementgtc Royaljelly is

asecretiorof hypopharyngeaglandsandmandibularglandsof nursebeesin aratio of 1:1. Royal
jelly playsavital role in castedifferentiationof honeybees Queenbeeis fed with this nutritious
royal jelly throughoutits life time, while the droneand worker beesare fed for shorttime (2/3

daysin their immaturestages) As a result of the complex compositionof royal jelly (lipids,

proteins,mineralsalts,vitamins,enzymespligo-elementsand naturalantibiotics),it is alsosaid
to have specific vital factorsthat act as biocatalystsin cell regeneratiorprocessesithin the
humanbody Productionof royal jelly is relatedto rearingof queenbeesandso the technology
for royal jelly productionis like thatfor massqueenrearing It is becausehe queenarvaecannot
consumeheroyal jelly at arateatwhichit is suppliedto themandthereis alwayssurplusof it

surroundingthe larvaewhich canbe extractedat the costof the queenlarvae Royal jelly hasa
low shelf life and so it must be kept in refrigerator(0o C to 50 C). Sinceroyal jelly is an

emulsifiedproductandnot cellular tissue,freezingpresentso problemand commonhousehold
freezerscanbeused It canbekeptin afreezerfor about6 months
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U Royaljelly is sold at very high pricesin internationalmarketasdry powderin capsulesor as
formulation with honey Commercialproductionof royal jelly is restrictedto A.melliferain
India and that too by a very few beekeepersLack of awarenessboutthe demandfor the
productsandits productiontechnologiesarethe reasondor its low productionin India. Royal
jelly is known for its anti aging, cholesterclowering, antrinflammatory, wound healing,
antibioticcomponentsandantibacterialgents

U Royal Jelly Products: Royaljelly capsulesHoneywith royal jelly, Royaljelly cream,Royal
jelly lotion, Royaljelly with pollen

Uses

A Internal Use Tonic, Stimulant, Generalhealth improvement,increasedappetite,increased
resistanceo viral disease

A ExternalUse Skin conditions,Epithelial stimulationand regrowth, Anti-wrinkle, Sebaceous
secretions

3. Pollen: Bee Pollen Market is likely to grow at compoundedannualgrowth rate (CAGR) of
5.7% between2024to 2030 Bee Pollen Market is dominatedby the pharmaceuticalsegment
andtheAsia-Pacificregionholdsthe highestmarketsharein 2023

Pollencollectedby honeybeeandcarriedbackto the hive is calledbeepollen Beepollenis the
chiefsourceof protein,lipids, aminoacids,mineralsvitaminsetc in thehoneybeediet Pollenis
alsoconsideredasa completefood for humanbeings It is usedin apitherapeutidcreatmentsasit

is saidto havepropertiessuchasantifungal,antimicrobial,antiviral, antiinflammatory,immune
stimulating,andlocal analgesicandfacilitatesthe burn woundhealing Pollenis carriedbackto
the hive on the third pair of legsof the honeybee,which arespeciallymodified for this purpose
Only a tiny amountcanbe carriedbackto the colony at eachtrip (around10 mgsperload) and
beesin a hive needabout 20 kilograms for their annual development It is clear that this
constitutesa remarkablefeat of social co-ordination by the bees- in fact this takes2 million

pollen collectingtrips for the colony everyyear Pollenis mixed with enzymesand nectarin a
way thatallowsit to be storedby the beesfor a considerabldime.
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Pollenis collectedby placingthe pollentrapsat hive entranceat which the pollen packedin the
hind leg corbiculaof the returningbeeswill get dischargedPollen trap designingis a crucial
factor for the welfare of the colony It shouldalsonot stressthe colony by trappingtoo much of
pollenor elseit will leadto reducedoroodrearingandhoneyproduction A trapthatremovess0-
60% incomingpollenduring nectarflow is idealandcanbekeptin placefor the yearroundwith
little adverseeffecton the colony Beepollenis soldin marketfor pricesrangingfrom Rs 2000
to 20000perkg dependingon the crop from whichiit is collectedby bees Thereis vastscopefor
increasingts productionbasedon demandn local andinternationalmarket

Pollen for Human Consumption
Pollenis usedasa humanfood becausgollenis anexcellentnutritional supplement

It containsan amazingspectrumof nutrients 22 aminoacids,18 vitamins, 25 minerals,59 trace
elementsand1l enzymesor coenzymes

Bee pollen rejuvenatesody, stimulatesorgansand glands,increasesappetiteand hemoglobin
content,enhancegwitality, andbringsabouta longerlife span

Cures & Benefits Cancernin animals,Colds,Acne,Male sterility, Anemia,High Blood Pressure,
Nervousandendocrinedisorders

Improvements: Athletic performance,Digestive assimilation, Rejuvenation,General vitality,
Appetite,Hemoglobincontent Sexualprowess

Pollen Products: Pollenwith honey,Pollentablets,Pollencapsules

4. Beeswax

Accordingto the Foodand Agriculture Organization ndia produced24,59361 tonsof beeswax
in 2022 contributing significantly to global beeswaxvolume production,which was valued at
65,06347 tons This abundansupplyfrom India catersto domesticneedswhile alsosupporting
the demandn otherAsian countries Beesproducewax from the wax secretingglandsandthey
usethis wax for constructionof comb, in which their immaturestagedive andthey also store
pollen and honeyin the hexagonalells of the combwhich is madeup of beeswaxPurefresh
form of beeswaxs white in colourbut laterturnsinto yellow asa resultof the presencef pollen
andothersubstancesAnd so brown or yellow colouredbeeswanis availablein the market Wax
is secretedy 14-18 daysold workerbees And to produceonepart of wax, beeshaveto consume
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about 4-7 times as much honey Beeswaxhas resistanceto the action of acids and is also
insolublein waterand cold alcohol But wax can be dissolvedpartially in boiling alcohol,and
completelyin chloroform,in carbondisulfideandin the essencef hotturpentine

The beeswaxis usedin severalindustriessuchas cosmetic,electricandtextile industry,church
candles,carbonpaper,metal castingsand mouldingsand shoepolish Apart from these,it can
alsobe usedin beekeepingndustryfor preparationof comb foundationsheet Beeswaxis also
usedin food processingndustry for coating metal containersinternally againstthe effects of

acidsfrom fruit juicesandhoney Beeswaxs the beeproductthatis producedn largequantities
nextto honeyin India. The marketprice of beeswaxs Rs400to 700 perkg.

Value added Product: Soapmaking, Candlemaking, Metal castingsand molding, Cosmetics,
Printing, Varnishesandpolishes Medicine,Foodprocessingindustrialtechnology,Textiles

5. BeeVenom

Beevenomis injectedby honeybeesusingtheir sting to defendthemselvedrom the intruders
Beevenomhasa history of healingbackpain, musculoskeletgbain, and skin diseasesQuantity
of beevenomproducedby worker beesvary betweenl00to 150 kg. Beevenomis collectedby
makingbeesat hive entrancdo comein contactwith metalstringsconnectedo direct currentof
low voltageandgiving mild shocksothatthe beesstingandreleasevenomthat canbe collected
on glassplate placedunderthe strings Enzymes proteins,physiologicallyactive amines,amino
acids,sugarsPhospholipidandvolatile compoundsarethe majorcomponent®f beevenom

Product: Liquid / Diluted beevenom,Beevenominjection, Beevenomcream,Apitherapykit,
PureDried Bee

Use Usedfor curing Arthritis, migraine,tropical ulcers,cancer,asthma,Sorethroat, ligament
injuries,chronicpain, dilatescapillariesandArteries,decreaseblood cholesterolevel
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6. PROPOLIS: -

Theword propolishasGreekorigin, 6 p meadingé idefenceo faddé p o indarsngd c i iy , €
defenceof beehiveslt is producedby Italian andstinglessbeesandnot seenin Indian bee,rock
beeand little bee Honey beesuse propolis for sealingthe cracksand crevicesand unwanted
holesin the hive; for spreadingaroundthe hive entranceasrepellentto the intruderslike ants It
is collected by beesfrom tree resins, flower-buds and other vegetaltissues At the time of
collection, beesmix their wax and collected resinsto make propolis Propolis has different
compoundssuch as esters, fatty acids, carbohydratesterpenoids vitamins, and inorganic
substancesnd has numeroustherapeuticproperties,such as antibacterial,ant-inflammatory,
healing, aesthetic,anticariogeni¢ antifungal, antiprotozoaland antiviral activities It can be
collectedby scrappingoff the hive partsor by usingthe protolyzing plastic screenswhich are
placedon thetop barsof the hive.

Different Product: Raw propolis PropolisLiquid extracts,PropolischewableTablets,Propolis
capsulesPropolischinks, Propolispowder,Propolistincture,and It hasantibacterial anti-fungal
andantiviral activity.
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Chapter-2

Introduction of Indian Honeybee & Maintenance of Indian
BeeColony

Uttam Sahane SMS (Plant Protection)
Krishi Vigyan Kendra,KosbadHill, PalgharMaharashtra

Introduction

India, a land of diverseflora and fauna,is hometo a vibrant populationof beesthat play a

crucial role in pollination and honey production Among the 20,000 known speciesof bees
worldwide, India boastsan impressivel,000 specieswith the Indian honeybegApis cerana
indica) beingthe mostprominent In this article, we delveinto the fascinatingworld of Indian

bees,exploring their species habitats,importanceand the challengeghey face Apis cerana
indica, commonly known as the Indian honeybeejs a vital pollinator and honey producer
nativeto the Indian subcontinentThis incredibleinsectplaysa crucialrole in maintainingthe

healthof ecosystemandsupportingagriculture

Importance of Indian Bees

Indian beesare vital pollinators, contributingto food security, ecosystemhealth and honey
production

Food Security: Pollinationof cropslike manyfruit crops(mango,guava,coconut,litchi etc),
coffee, many spices,vegetablegtomato, brinjal, cucumber bitter guardetc) Honeybeesare
essentialand play importantrole in seedproductionof many crop plants(onion, carro) and
oilseedcrops(sesamumsunflower,mustardetc).

Ecosystem Health: Maintenanceof plant diversity and forest regeneration Due to the
presencef honeybean the forestarearegeneratior& productionof seedsof new plantscan
possible Withoutbeesforestc a mméaimtainproperly

Honey Production: Indian honeybeesproduce high-quality honey with unique flavour
profiles Honeyis calledasa completefood. Only beescanproducehoney,whichis consumed
by human

Speciesof Honeybeesn India
1. Apis Ceranalndica (Indian Honeybee)

The mostcommonspeciesknownfor its distinctive black andyellow stripes A. ceranafound
in varioushabitats,from tropical foreststo urbangardens Produceshigh-quality honey,with
uniqueflavour profiles In India this speciegproduces to 10 kg honeyfrom the colonyin one
year

2. Apis Dorsata(Giant Honeybee)

The largestbeespeciesin India, found in forestsand known for its aggressivebehaviour It
producesa distinctive, strongflavoured honey This is an important pollinator of forest
ecosystemsSometribal peopleharvestl5to 25 kg honeyfrom the colony ontreeor mountain
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3. ApisFlorea (Little Honeybee)

A small,docile beespeciefoundin urbangardensandforests It producesa mild, anddelicate
honey This is an importantpollinator of urbanecosystemsBeekeeperdiarvest0.5 to 2 kg
honeyfrom the naturalcolony

4. Trigona iridipennis (Blue Bee)

A stinglessbee speciesfound in tropical forests,known for its iridescentblue colour This
producesa unique and fruity honey It is importantpollinator of forest ecosystemsFarmers
usesthis speciedor the pollinationin polyhousesandgreenhousesThis speciesollectsvery
low honeyi.e. 200to 400gm honeyin oneyeat

5. Megachilelanata (Mason Bee)

A solitary bee speciesfound in urban gardens,known for its distinctive nesting habits It
producesa high-quality darkhoney It is importantpollinator of urbanecosystems

India'sdiverserangeof honeybeespeciess atestamento the country'srich biodiversity Each
speciesplays a vital role in pollination and honey production,contributingto the health of
ecosystemandthe economyBYy understandingndappreciatingheseincrediblecreaturesye
canwork towardstheir conservatiorand protection,ensuringthe long-term sustainabilityof
apiculturein India.

Habitats and Distribution

Indian beesinhabitdiversehabitatsrangingfrom:

1. Tropicalforests Hometo Apisdorsataand Trigonairidipennis.

2. WesternGhats A biodiversityhotspothometo ApisceranaindicaandMegachilelanata
3. EasternGhats A regionof high beediversity,hometo Apisflorea andotherspecies

4. Indo-Gangeticplains A regionof intenseagriculturalactivity, hometo Apis ceranaindica
andotherspecies

5. UrbangardensHometo Apisflorea, Megachilelanataandotherspecies
ChallengesFacedby Indian Bees

Indian beesfacenumeroughreatsincluding

1. Habitatlossandfragmentation Dueto urbanizationdeforestatiorandagriculture
2. Pesticideuseandchemicalpollution: Affecting beehealthandpopulation

3. Climate changeand temperaturefluctuations Disrupting bee behaviourand pollination
patterns

4. Varroamite infestationsanddiseasesAffecting beehealthandcolony survival

5. Wax mothinfestationto the comb,sobeescanleavethe colony
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Conservation Efforts

To protectindian beesjnitiativesfocuson:

1. Habitatpreservatiorandrestoration Protectingandrestoringnaturalhabitats

2. Sustainabldeekeepingractices Promotingecofriendly beekeepingnethods

3. Researctandmonitoring Studyingbeebehaviourgecology,andpopulationdynamics

4. Awarenessand education Educating farmers, beekeepersand the public about bee
importanceandconservation

Indian beesareincrediblepollinatorsandhoneyproducersplaying a vital role in maintaining
ecosystembalanceand food security As we face the challengesof climate changeand
environmentabegradationit is essentiato prioritize the conservatiorand protectionof these
buzzing wonders By supporting sustainablebeekeepingand conservationefforts, we can
ensurehelongterm survival of Indian beesandthe ecosystenservicesghey provide

Physical Characteristics of Apis ceranaindica

The most common speciesof honeybeein India is Apic cerana indica. The physical
characteristic®f this speciesareasunder

Thisis smallto mediumsize(10-12 mm) beewith darkbrownto black bodywith a distinctive
white or yellow stripe on the abdomen Fuzzy body with a roundedabdomen,ong, tube
shapedongue(proboscis¥or nectarcollection

Behavior and Social Structure

This is highly social creaturesliving in colonieswith a single queenbee Coloniestypically
consistof 10,000 to 50,000 individuals Worker bees(females)perform various taskslike
foraging,caringfor young,defendingthe colony Males(drones)primarily focuson mating

Habitat and Distribution

This speciesis found in various habitatslike tropical forests, urban gardens,agricultural
landscapestc Widespreadlistributionacrosdndia, Sri Lankaandpartsof SoutheasAsia

Honey Production

Producehigh-quality, uniquehoneywith distinctflavour profiles. Honeyis storedin hexagonal
wax cells within the hive. Beescollect nectarfrom diverseflora resultingin varied honey
flavours A. ceranacollectinghoneyoftenweighingupto 5to 10 kg in oneyeat

Pollination Services

A.ceranaindica plays a vital role in pollination for pollinators of various fruit crops like
mangoescoconut apple,jamun guavaetc, vegetabledike cucumber,brinjal, tomato etg
seedproductionof carrot,onionetc, coffee,spicesandmore So, it playsvery importantrole
andcontributeto the reproductionof countlesplantspecies
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Threats and Conservation
- Facethreatsfrom habitatloss,pesticideuse climatechangeanddiseases

- Conservationefforts focus on habitat preservation,sustainablebeekeepingpracticesand
research

Interesting Facts

- Communicatehroughcomplexdancepatternsandpheromones
- Havea highly developedsenseof smellandtaste

- Canfly atspeed®of upto 15km/h

Indian honeybeegApis Ceranalndica) area vital part of the country'secosystemplaying a
crucialrole in pollinationandhoneyproduction Thesesmall, dark-colouredbeesarenativeto
the Indiansubcontinenandarewell adaptedo theregion'sdiverseclimateandflora. Theyare
highly social creaturesl|iving in colonieswith a single queenbee and a strict castesystem
Indian honeybeesare skilled foragers,collecting nectar and pollen from a wide range of
flowers and crops,and are known for their high-quality honey,which is prizedfor its unique
flavour andmedicinalproperties Theyarealsoimportantpollinatorsof manycrops,including
mangoes,coffee, and spices,and contribute significantly to India's agricultural economy
Despitefacing threatsfrom habitatloss, pesticideuse,and climate change Indian honeybees
remainaresilientandvital componenbdf India'sbiodiversity

The Giant Honeybee Apis Dorsata

Apis Dorsatg commonlyknown asthe GiantHoneybeeor Rock bee,is a specief honeybee
nativeto Southand SoutheasAsia. This impressiveinsectis renownedor its distinctivesize,
uniquebehaviourandsignificantecologicalrole.

Physical Characteristics

- Largesize(17-20 mm), significantly biggerthanotherhoneybeespecies
- Dark brownto blackbodywith adistinctivewhite stripeon theabdomen
- Long, pointedwingsanda robustbody

Behavior and Social Structure

- Highly socialcreaturesliving in colonieswith asinglequeen

- Coloniestypically consistof 10,000to 50,000individuals

- Worker bees(females)perform various tasks foraging, caring for young, defendingthe
colony

- Males(drones)primarily focuson mating

Habitat and Distribution

- Foundin tropicalforests,mangroveswampsandurbanareas
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- Widespreadlistributionacrosdndia, Sri Lanka,andpartsof Southeasfsia
Honey Production

- Producea distinctive,strongflavouredhoney

- Honeyis storedin large,exposecdtcombs,often weighingup to 10to 50 kg
Pollination Services

- Vital pollinatorsof variouscrops mangoescoffee,spicesandmore

- Contributeto thereproductionof countlesgplantspecies

Unigue Characteristics

- Known for their aggressivdehaviouwhenthreatened

- Performa unigue"heatball" defencewherebeesgatherandvibrateto generateneat
- Canfly atspeed®of upto 25km/h

Threats and Conservation

- Facethreatsfrom habitatloss,pesticideuse climate change anddiseases

- Conservationefforts focus on habitat preservation,sustainablebeekeepingpractices,and
research

Interesting Facts

- Havea highly developedsenseof smellandtaste

- Cancollectnectarfrom flowersup to 10 km awayfrom the hive
- Are considered keystonespeciesn their ecosystems

Apis dorsatais an incrediblespecieghat playsa vital role in pollination and ecosystemsBy

understandingnd protectingthesemagnificentcreatureswe canensurethe long-term health
of our environmentand food security The Apis dorsata hive is a remarkablestructure,
showcasinghe incredibleengineeringskills and social cooperatiorof thesegiant honeybees
Built in exposedocations,suchastreebranchesr rock faces,the hive is alarge,singlecomb
madeof wax producedby the beesthemselves

Construction and Architecture

The hive's frameworkis constructedfrom a combinationof wax and plant resin, carefully
shapedandmouldedby the beesto createa sturdyanddurablestructure The combis typically
1-2 metersin length and 0.5-1 meterin width, with a thicknessof around10-15 cm. The
hexagonatellswithin the combarepreciselycraftedto storehoney,pollenandbrood
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Colony Organization

The Apisdorsatacolonyis a highly socialandorganizedunit, with differentcastegperforming

specificroles The queenbeelays eggsat the centreof the comb,while workerbeestendto the

brood,foragefor nectarandpollen,anddefendthe hive. Dronesor male beesareresponsible
for matingwith thequeen

Honey Production and Storage

The Apis dorsata hive is renownedfor its high-quality honey, producedfrom the nectarof
variousflowers The beesstorethe honeyin the hexagonaktells, sealingthemwith a wax cap
to preservethe contents The hive can produceup to 10 kg of honeyper year, makingit a
valuableresourcdor boththebeesandhumans

DefenseMechanisms

The Apis dorsatahive is fiercely defendedoy the beeswhich employa rangeof strategiedo

protecttheir home Theseinclude the "heatball" defensewhere beesgatherand vibrate to

generaténeat,andthereleaseof alarmpheromoneso alertotherbeesto potentialthreats The

Apis dorsata hive is an extraordinary example of insect engineeringand cooperation,
showcasingheincrediblesocialorganizationrandresourcefulnessf theseremarkablebees

Managementof Indian Honeybee

The managemenbf Indian honeybeeqApis ceranaindica) involves severalpracticesto
maintain healthy colonies,promotehoneyproductionand supportpollination services Here
aresomekey aspect®of Indianhoneybeemanagement

1. Hive setup and maintenance Beekeepersisetraditionalor modernhives,ensuringproper
ventilation,protectionfrom pestsandeasyhandling

2. Colony health checks Regular monitoring for diseases,parasites,and pests, with
appropriategreatmentsappliedwhennecessary

3. Queenbeemanagement Beekeepergeplaceold or weakqueensintroducenew queensor
split coloniesto maintaingeneticdiversity

4. Nutrition and forage: Providing supplementafeedingduring lean periodsand ensuring
accesdo diverseforagefor nectarandpollencollection

5. Honey harvesting. Beekeepergxtracthoney,leaving enoughfor the colony'sneeds,and
extractbeeswaxor varioususes

6. Pest and diseasecontrol: Managingthreatslike Varroa mites, small hive beetles,and
Americanfoulbrooddiseasahroughintegratedoestmanagemenechniques

7. Migration and pollination services Beekeepersnigrate coloniesto facilitate pollination
for variouscrops,enhancingyields andquality.

8. Record keeping and monitoring: Tracking colony performance honey production,and
pestissuedo inform managemendecisions
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9. Training and extension services Educating beekeeperson best practices, new
technologiesandmarkettrendsto improvetheir skills andlivelihoods

10. Marketing and value addition: Promoting Indian honey and beeswax products,
developingvalueaddedproductdike beeswaxcandlesandsupportingocal economies

By adoptingthesemanagemenpractices,beekeepergan optimize the health, productivity,
and profitability of Indian honeybeecolonies,contributingto the country'sapicultureindustry
andecosystenmwell-being

The Future of Indian Honeybees

As we facethe challenge®f climate changeand environmentabdegradationit is essentiato
prioritize the conservationand protection of Indian honeybeesBy supportingsustainable
beekeepingand conservatiorefforts, we can ensurethe long-term survival of thesebuzzing
wondersand the ecosystemnservicesthey provide Indian honeybeesare a vital part of our
ecosystemplayinga crucialrole in pollinationandhoneyproduction It is our responsibilityto
protectandconserveheseincrediblecreaturesensuringthe healthof our environmentandour
food security Apis ceranaindica is an incredible speciesthat deservesur appreciationand
protection By understandingand supportingthesevital pollinators,we can ensurethe long-
termhealthof ecosystemandfood security

Maintenance of BeeBox

Maintaining a bee box, also known as a beehive,requiresregularinspectionsand tasksto
ensurehe healthandproductivity of the bees Hereis a checklistfor maintaininga beebox:

1. Regularinspections Checkthe hive every 7-10 daysduring peak seasor(springfall) and
lessfrequentlyduringwinter.

2. CleanlinessRemovedebris,deadbees andexcesavax from the hive.

3. PestControt Monitor for pestslike varroamites, small hive beetles,and wax moths Use
integratedoestmanagemenechniquesisneeded

4. DiseaseManagementCheck for signs of diseaselike American foulbrood, nosema or
deformedwing virus. Act promptlyif you suspectlisease

5. QueenBeeHealth Ensurethe queenis presentjaying eggs,andhealthy
6. HoneyHarvesting Extracthoneywhenthe hive is strongandhasexcessstores

7. RecordKeeping Track inspectionspestmanagementand honeyharvestso monitor hive
healthandmakeinformeddecisions

8. Hive ExpansionAdd newboxesor supersasthe colonygrows

9. Winter PreparationPreparethe hive for winter by ensuringadequatdood storesreducing
entrancesandprovidingwind protection
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10. Bee Health Supplements Consider adding supplementslike sugar water or pollen
substitutegluringtimesof low nectarflow.

Rememberto alwaysfollow properbeekeepingsafetyprotocolsand bestpracticesto avoid
harmingyourselfor thebees

Common Pestsand Diseases

Indian honeybeesufferfrom manypestanddiseaseroblemslike varroamites,Americal foul
broodvirus, Nosemadiseasesmall hive beetleswax mothetc

1. Varroa mites: Thisis anexternalparasitethatfeedon beeblood,weakeningcolonies

2. American foulbrood (AFB): A bacterialdiseasecausingbrooddeathandcolonycollapse
3. Nosema A fungaldiseasaffectingbeedigestivesystems

4. Small hive beetles(SHB): Pestdhatdamagecombsandconsumehoney

5. Wax moths: Larvaethatfeedonwax, causingdamageo combs

Managementof Pestand Diseaseof Indian Honeybee

Indian honeybee$Apis ceranaindica) arevital pollinatorsandhoneyproducersput theyface
numeroughreatsfrom pestsand diseasesEffective managementf theseissuess crucial for
maintaininghealthycolonies,ensuringhoneyproduction,andsupportingecosystemnhealth

ManagementStrategies

1. Integrated PestManagement(IPM) : Combinephysical,cultural, biological,andchemical
controls

2. Monitor coloniesregularly : Inspectfor signsof pestsanddiseases

3. Maintain good beekeeping practices Ensure proper hive hygiene, ventilation, and
nutrition.

4. Useresistanbeestocks Breedbeeswith naturalresistanceo pestsanddiseases
5. Apply controlmeasuresUsemedicationsgssentiabils, or othertreatmentsasneeded
Control Measures

1. Varroa mites. Use formic acid, oxalic acid or thymol treatments Mites can be managed
by dustingmicronizedsulphuron the framesor by burning Folbexstrips (Bromopropylatg as
a fumigant inside the hive. The mites can also be controlled by keeping absorbentcotton

soakedin 65 per centformic acid Mites are microscopicand are ecto or endo parasitesof

honeybees

2. AFB: Apply antibiotics,like oxytetracycling anddestroyinfectedcombs
3. Nosema Treatwith fumagillin or othermedications

4. SHB: Usetraps,essentiabils, or insecticides

5. Wax moths: Controlwith diatomaceougarthor otherinsectici
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BestPractices

1. Recordkeeping Track colonyhealth,pestpresenceandtreatmentapplications
2. Colonysplitting: Divide strongcoloniesto preventovercrowding

3. Hive cleaning Regularlycleanhivesto preventdiseaseuildup.

4. Beekeepetraining Educatebeekeepersn pestanddiseasenanagement
Conclusion

Effective managemenof pestsand diseasess crucial for maintaininghealthy Indian honey
beecolonies By adoptingIPM strategiesmonitoring coloniesregularly,andapplying control
measuress needed peekeepersan protectthesevital pollinatorsand ensurethe long-term
sustainabilityof apiculture

Indian Beekeeperg-ace SeveralChallengesincluding:
1. ColonyLossesHigh ratesof colonylossesdueto pestsdiseasesandenvironmentafactors
2. PesticideUse Exposureo pesticidesandchemicalsaffectsbeehealthandproductivity

3. Habitat Loss Decline of natural habitats and forage sourcesdue to urbanizationand
agriculture

4. ClimateChange Changesn temperaturendprecipitationpatterndmpactbeebehaviorand
honeyproduction

5. Lack of Infrastructure Inadequateaccessto modern beekeepingequipment, storage
facilities, andmarketlinkages

6. Limited ExtensionServices Inadequatdraining, guidanceandsupportfor beekeepers

7. Pestsand Diseases Managemeniof varroa mites, small hive beetles,and diseasedike
Americanfoulbrood

8. MarketFluctuations Fluctuationgn honeypricesanddemandaffect beekeepershcome
9. BeeMigration: Seasonainigrationof beesto find foragesourcesanbe challenging

10. Lack of Researchand Development Limited researchon Indian bee speciesand lack of
newtechnologies

11. Government Support Limited government support and initiatives for beekeeping
development

12. BeekeeperTraining Limited accessto training and capacitybuilding programs for
beekeepers

Addressingthesechallengess crucial for the sustainabledevelopmenbf Indian beekeeping
andthewell-beingof beekeepers
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Introduction

Honey bee (Apis mellifera) is a social insectrenownedfor their pivotal role in pollination,

highestbeehive productivity, mild in natureandsophisticatedive organization As members
of the Apidae family, they exhibit complex behavioursand communicationsystems Honey
bees,often hailed as one of nature'smostdiligent insects,play a crucial role in ecosystems
These remarkablecreaturesare well-known for their ability to produce honey, a sweet
substance¢hathasbeencherishedoy humandor eversincetime immemorial Honeyhasbeen
usedin medicineand diet sinceimmemorial time becauseof its well known nutraceutical
properties Its variousbioactivecompoundenhancets efficacyin woundhealingandsupport
its useasa naturalremedy(Al-Wallietal., 2011). Neverthelesshe contributionsof honeybees
extendfar beyondjust producinghoney,they also producea rangeof othervaluablebeehive
producesviz. beewax, propolis royal jelly, beepollen and beevenom Eachproducehasits

own unique set of benefitsand uses Beeswaxis highly valued for its use in cosmetics,
pharmaceuticalgind as a natural sealant,owing to its emollient and protectivequalities Its

effectivenessn skincareproductsand as a barrier againstenvironmentalpollutantsis well-

documentedAlinezhadet al., 2019. Propolisis prizedfor its potentantimicrobialand antr

inflammatory qualities, which supportits usagein a range of therapeuticapplications Its

demonstrate@fficacyin promotingimmunologicalfunctionandwoundhealingwerereported
by Kujumgievetal. (1999. Royaljelly is high nutritional profile andpotentialhealthbenefits,
including immune system stimulation, skin health supportand antioxidant charactersthat
collectivelyimprove metabolichealth (Kwon etal., 2016. The corbiculapollenof honeybee
is appreciatedor its unique nutritional profile and potentialhealthadvantagesincluding its

antioxidantand antiinflammatory properties Researcthasdemonstratedhat it canimprove
overall healthand energylevels (Saeedet al., 2014 Mi r o (HchmdaKowskeet al., 2016.

Bee venom also known as Apitoxin (Trumbeckaiteet al., 2015 Hellner et al., 2007 is a
naturaltoxin producedin the venom glandsof worker and queenhoneybeeqSchmidtand
Buchmannl999 andis essentiafor the defenceof beecolonies

Honey beesare not only skilled nectar gatherersbut also efficient pollinators Honeybees
endowpollination serviceby transferof pollenfrom antherto stigmaenablingmanyovulesto
get fertilized and by virtue of which crop quality and productivity were enhancedand also
supportsplant biodiversity In angiospermabout80 per centcropsrely on insectpollination
and known as entomophili Out of which mostof the plantsrely on beepollination and are
called mellitophily plants Pollination processis crucial in the fertilization for seed/fruit
settingof wide rangeof crops,including vegetablesfruits, clovers,oilseedsalfalfa, nutsand
flower seeds Understandinghoney beesand their diverse productsrevealsa fascinating
atureandhumanindustry
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Importanceof honeybeescanbedividedin to 3 subheads
1. Honeybeeasanefficient pollinator

2. Beehive produces

3. Employments

1. Honey Beeasan Efficient Pollinator

Honeybeesarecritical to agricultureand ecosystemslueto their primary role as pollinators,
which significantly enhancesthe productivity of numerouscrops Their efficient pollen

transfer facilitates crosspollination which is essential for the reproduction of many
angiospermdo producefruits, vegetablesnuts and seeds This pollination activity directly
supportsagriculturalyields andbiodiversity,emphasizinghe honeybee'svital contributionto

globalfood securityandecologicalhealth(Klein et al., 2007). Assessinghe economicmpact
of bee pollination highlights its significantrole in global agriculture Honey bee pollination

servicesare vital for improving crop quality ad yields with substantialeconomicbenefits

Gallai et al. (2009 estimatedthat the global economicvalue of pollination servicesprovided
by beesandotherinsectsrangesfrom $235billion to $577 billion peryear,underscoringheir

importancein maintainingagricultural productivity and food security Furthermorethe U.S.

Departmenbdf Agriculture (2017 reportsthathoneybeescontributeabout$15 billion annually
to the U.S. agriculturalsectorthroughtheir pollination activities,demonstratingheir essential
role in both crop productionand broadeningthe economy Honey bee pollination has been
shownto significantly enhanceguality andyield acrossa wide rangeof crops Someexamples
areasfollows.

A Almonds: Honeybeepollination s critical for almondproductionwith studiesshowingan
increasedyield by 40-50 per centdueto augmentatiorof beepollination servicedMorse &
Calderone2000.

A Blueberries: Honeyb e egllidationimprovesblueberryfruit setandsizeandanincreased
productivity of 25-40 percentin commercialorchardgGongetal., 2013.

A Apples. Honey b e epsliination increasesapple fruit set and weight, leading to yield
improvementof up to 25 percent(Nicolson& Thornburg,2007).

A Cherries: Honey b e epsllination influence fruit productivity and enhancecherry fruit
quality, with increase®f approximately20 percentin somestudies(Klein etal., 2007).

A Cucumbers Researchdata of cucumberpollination by honey beesshowedthat 20-30
percenffruit quality andproductivitywereenhancedFree,1993.

A Pumpkins: Honeyb e epsllihation increasepumpkin fruit productivity up to 50 per cent
andenhancdruit quality (Mayer & Lunden 1986.

A Watermelons Honeyb e eallidationincreasedvatermelorfruit productivityup to 35 per
centandalsoenhancdruit sizeandquality (Hendricksoretal., 2005.
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A Melons: Honeybeepollination enhancesnelonfruit setandquality, leadingto anincreased
yield of about20 percent(Cunningham2004).

A Sunflowers Honeyb e epsllihation in sunflowerfields canleadto a 30 per centraisein
seedproductivityandenhanceil percentandseedgermination(Bergetal., 2013.

2. BeeHive Produces

Beehive producesa variety of valuableproductseachwith distinct benefitsanduses Honey,
the most well-known beehive product, is utilized for its natural sweetnessantimicrobial
properties and has versatile use in culinary and medicinal applications (Molan, 1992.
Beeswax,anotherkey product, has a wide range of applicationsin preparationof comb
foundation sheet,beewax candle, skincare productsetc due to its natural emollient and
protectivequalities (Sauer,2006. Propolis a resinoussubstancehat is collectedby honey
beesfrom different partsof the trees,hasbeenfound to possessioteworthyantimicrobialand
antrinflammatory properties,making it useful in natural remediesand health supplements
(Pettis& Shimanukj 1999. Royal jelly, a secretionusedto feed the queenbee,is rich in
proteins,vitaminsandminerals It is oftenusedin dietarysupplementsor its purportedhealth
benefitsincluding improvedskin healthandenhanceditality (Kwon etal., 2016. Beepollen
or corbiculapollen collectedfrom the antherof flowersis valuedfor its nutritional contentand
antioxidantproperties,contributingto its use as a dietary supplementZhanget al., 2014).
Royal jelly is rich nutraceuticalielly which has promising health benefitssuch as boosting
immunefunction,developmenbf ovary, supportingskin healthandalsohaspositiveeffectson
metabolichealthand its antioxidantproperties(Kwon et al., 201§. Bee venomis a natural
toxin producedn the venomglandsof worker andqueenhoneybeegSchmidtand Buchmann
1999 hasmedicinalvalueandis usedfor the defenceof beecolonies Beyondgettinghoney
eachof theseproductshighlightsthe economicandhealthbenefitsof beekeeping

Honey: It is preparedoy honeybeesstartingwith worker beesgatheringnectarfrom nectar
gland of the flowers The conversionof nectarinto honeyis a complex processinvolving
severalstepsthatoccurbothoutsideandinsidethe beehive Following processareinvolvedin
honeypreparation

A Nectar Collection: Worker beescollect nectarfrom nectaryglandof flower by usingtheir
probosciswhichis a specializednouthpartadaptedor lappingup liquids. Nectaris stored
in aspecializedstomachcalledthe honeystomachor crop (Crane, 1990.

A Transport to Hive: Oncetheh o n e y dropis féllls it returnsto the hive. During this trip
the nectarbeginsto undergoinitial enzymaticchangesas it is mixed with bee saliva
(White, 1978.

A Nectar Transfer: Upon arrival at the hive, the beeregurgitateshe nectarand transfersit
into hexagonaivax cellsin thehoneycomkCrane,1990.
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A Enzymatic Conversion Inside the hive, the nectar undergoesa seriesof enzymatic
transformationsBeesadd enzymessuch as invertaseto the nectar This enzymebreaks
downsucrosen the nectarinto simplersugardike glucoseandfructose(White, 1978.

A Evaporation: To reducethe moisturecontentof the nectarand preventfermentationbees
fan their wings vigorouslyto createairflow, which speedsip the evaporatiorprocessThis
processeduceghen e ¢ twateréostentfrom about70 per centto lessthan 20 per cent
(Molan, 1992.

A Ripening: As the water contentdecreasefrom raw honey,the viscosity of ripenedhoney
increases This ripening process involves further enzymatic activity, including the
breakdownof complexsugarsinto simplerones The honeyis thensealedwith a wax cap
by the beesto completethe maturationprocesgCrane,1990.

2.2 Properties. Honeypossessea variety of propertieghat makeit uniqueandvaluable It is
known for its naturalsweetnessyiscosityandits ability to inhibit microbial growth dueto its
low watercontentandacidic pH. Honeyalsohasantioxidantpropertieswhich contributesthe
healthbenefits(Molan, 1992. The colour andflavour of honeyvary dependingon the floral
sourcesof the nectarranging from light amberto dark brown colour and mild to robust
flavours(Bogdanoy2009.

2.2.3 Chemical Composition: The chemicalprofile of honeyis complexand varieswith its
floral source However,it contains

Sugars Honeyis primarily composef sugarswith about38% fructose,31% glucosealong
with minor quantitiesof sucroseandmaltose (White, 1978.

Water: Watercontentin honeyusuallybelow20% which contributesto its hygroscopicature
(Bogdanowetal., 2004).

Acids: Honeycontainsorganicacidssuchasgluconicacid, dueto which it hasacidic pH and
alsopreservests antimicrobialpropertiegMolan, 1992).

Minerals and Vitamins: It includes trace amountsof minerals viz. Potassium,Calcium,
MagnesiumandVitamins suchasB2 (Riboflavin) andB6 (Pyridoxine)(White, 1978.

Enzymes Honeycontainsenzymessuchasdiastasgamylase)andinvertase which playsan
importantrole in the breakdowrof sugarqgCrane, 1990.

2.2.4 Usesof Honey. Honeyis a multifunctional substancevith diverseapplicationsstarting
from cookingandmedicineto cosmeticuses Key usesof honeyaregivenbelow.

Culinary Uses Honeyis widely usedasa naturalsweetenein cookingandbaking Its distinct
flavour andsweetnessakeit a popularsubstitutefor refinedsugarsn recipes It canbe used
in saucesdressingandbeverageso adddepthandcomplexity(Molan, 2001).

Medicinal Uses Honeyis renownedfor its antibacterial,antrinflammatory and antioxidant
properties It is often usedto treatwoundsand burnsbecauseof its ability to promotefaster
wound healingand demeaninfection Clinical studieshavedemonstratedgts effectiveness
woundhealing(Molan, 1992).
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CosmeticUses Honeyis commonlyincludedin cosmetigproductsdueto its moisturizingand
soothingproperties It is usedin face masks,shampoos|otions to hydrateand improve skin
andhair health(Heggersetal., 1988.

Nutritional Supplement Honeyis a sourceof essentiahutrientsincluding vitamins, minerals
and antioxidants It is often consumedas a dietary supplementas an instantand sustainable
energyalsopromotesverall health(Bogdanowetal., 2004).

Cough Suppressant Honey s a traditional remedyfor coughsand sorethroats Its soothing
propertieshelp to alleviate throat irritation. Honey shows promising effect for reducing
severityandfrequencyof cough(Pauletal., 2007).

Allergy Relief: Consuminglocal honeyreducesallergy symptomsby graduallydesensitizing
individualsto local pollen However,scientific evidencesupportingthis claim is mixed (Ernst,
2005.

Preservative Dueto its low moisturecontentand acidic pH, honeyhasnaturalpreservative
gualities It hasbeenusedin the preservatiorof fruits and otherfoods for centuries(White,
1979.

Digestive Health: Honeycanaid digestionand soothegastrointestinaissues Sometimeused
in traditional remediesfor digestivediscomfortand also to improve gut health (Khan et al.,
2012.

Energy Booster. The naturalglucosein honeyprovidesa quick sourceof energyand natural
fructosein honeyprovidessustainablenergymakingit a popularchoicefor athletesto active
theindividualslooking for a naturalenergyboosterWongandLi, 2003.

Skin Care: Honey'shumectantgpropertiesmakeit a valuableingredientin skincareproducts
It helpsto retain moisturein the skin and is usedin treating various dry skin problems
(Heggersetal., 1988.

Bee Wax: The term "wax," is originated from the Old English word "weax" exclusively
referredto the wax of the A. melliferain theinitial stagesof discovery However,in the early
19hcentury,the term beganto encompas®ther natural substancesvith similar propertiesto
beeswaxsuch as ozocerite Beeswaxhas beenregardedas a precious material for many
centuries(Tulloch, 1980. The wax of the honeybeehasbeenreferredto as humanity'sfirst
valuable substance(Callow, 1963. The westernhoney bee (A. mellifera L.) producesa
complex lipid-basedorganic compoundknown as wax. This natural wax is generatedby
worker beesthroughfour pairs of specializedglandslocatedon the inner sidesof their 4tto
Thabdominalsternites Beeswaxis secretedn the form of scaleswhich is transferredo their
mandiblesusingtheir forelegs In their mandibles the wax scalesare chewedand combined
with salivary secretionsbefore being used in comb construction This chewing process
transformsthe anisotropictextureof the wax scalesinto isotropiccombwax (Sv e | atpla k
2019.
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Beeswaxobtainedfrom the wax comb of A. mellifera is a complex lipid-basedmixture
containingover 300 different fractions It includeshydrocarbong14%), monoesterg35%),
diesterg(14%), triesters(3%), hydroxy monoester$4%), hydroxy polyesterg8%), acid esters
(1%), acid polyesterg2%), free acids(12%), free alcohols(1%), and unidentifiedsubstances
(6%) (Tulloch, 1980.

2.2.1 Usesof Beewax Herearesomenotableusesof beeswax

ACosmeticproducts Beeswaxis widely usedin cosmeticgor its emollientpropertieshelpsto
preventmoisturereductionand protectthe skin. It is frequentlyusedin lip balms,lotions and
creamsIts naturalability to form a barrieron the skin makesit effectivein moistureretention
(Stern,2007).

Candle Making: Beeswaxis prizedin candlemakingdueto its cleanburningpropertiesand
pleasannhaturalscent It burnslongerandmoreevenlycomparedo paraffincandlesandis less
likely to producesoot (Leahy, 2011). The useof thesecandlesin churchis a statusof elite
symbol

Food Wraps: Beeswaxis usedto make reusablefood wraps, an eccfriendly alternativeto
plasticwrap. The naturalantimicrobial propertiesof beeswaxhelp preservefood and prevent
spoilage(Drewnowski& Almirall, 2009.

Wood Finishes Beeswaxs usedasa naturalwood finish andpolish It providesa protective
coatingthatenhanceshe degreeof waterresistanc€Gibson,2006).

Crafts and Art : In artandcraftsbeeswaxs usedin encaustigainting,whereit is mixed with
pigmentsto createvibrantanddurableartworks Its ability to hold colour and providetexture
makesit a preferredmediumfor artists(Wilcox, 2008.

Pharmaceuticals Beeswaxs usedin the pharmaceuticahdustryasa basefor ointmentsand
salvesdueto its ability to providea stable protectivebarrieron the skin andalsofacilitatesthe
controlledreleaseof activeingredientySoni& Kaur, 2013.

Polishes Beeswaxis usedfor polishingvariousproductslike leather,metal andfurniture. Its
naturalpropertiesallow it to provide a smoothfinish and protectsurfacesrom moistureand
wear(Crawford& Roberts2005.

Dental Products. Beewaxis usedasorthodonticwax which helpsto protectthe gumsfrom the
irritation causedy bracesandotherdentalappliancegKwak etal., 2017).

Pharmaceutical Ointments: Beeswaxis utilized in ointmentsand topical creamsdue to its
ability asa waterproof agentwhich forms a protectivebarrieron the skin andhelpsin healing
andmoisturizing(Miller etal., 2014).

Royal Jelly: Royaljelly is a nutrientrich secretionby honeybees,specifically by the nurse
beesto nourishthe queenbeeand developingqueenlarvae The productionprocessnvolves
severakey stepsasfollows:

A Secretionby nurse bees Theworkerbees(nursebeesagedbetweert and15
royal jelly from their hypopharyngeahandmandibul
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A Feedinglarvae: All beelarvaeareinitially fed with royal jelly for the first threedaysof

their life and after this period only thoselarvae destinedto becomequeenscontinueto
receiveroyal jelly.

A Queenbeedevelopment The continuousfeedingof royal jelly to a selectedarvatriggers
its developmeninto a queenbee Thebodystatureof queenbeeis 1.7 timeslargerthanthat

of theworkerbees Queenhasa well-developedvary andotherorgans As fertile femaleit
hadl2- 15timeslongerlifespancomparedo workerbees

Chemical Composition

Royaljelly is a substancevhich highly nutraceuticaln naturewith arich chemicalprofile. Its
compositionincludes

Water: Approximately60-70%

Proteins. 9-18%, including Major Royal Jelly Proteing MRJPS)

Sugars 7-18%, mainly fructoseandglucose

Lipids: 3-8%, includingfatty acidslike 10-hydroxy-2-decenoicacid (10-HDA)

Vitamins: B-complexvitaminssuchasB1, B2, B6, B12, biotin, folic acid,andinositol
Minerals: Traceamountof Calcium,MagnesiumPotassiumZinc, Iron, andManganese

Amino Acids: Essentiabndnon-essentiahminoacids

All thoseabovecomponentsnakeRoyaljelly a uniquesubstancevith potentialhealthbenefits
(Fratinietal., 2016.

2.3.5 Importance and Uses
Royaljelly hassignificantimportancen the hive andhasvarioususesfor humans

In the hive:

A QueenBeeDevelopment Royal jelly's exclusivefeedingensureshe growth of a queen
beewhichis vital for the colony'sreproductiorandsurvival

A Larval Nutrition : It providesessentiahutrientsfor theinitial growth phaseof all larvae
For humans
A Nutritional Supplement Royaljelly is marketedasa dietarysupplemenfor its potential

health benefits including boosting the immune system, reducing inflammation and
providing antioxidanteffects(Siavashetal., 20117).

A Cosmetic Products: Due to its purportedanti-aging propertiesRoyal jelly is usedin
skincareproductsto promoteskin elasticityandreducewrinkles
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A Medicinal Uses Royal jelly shows promising results in ovary developmentand
Gynaecologistsare suggestingoyal jelly for the same Somestudiessuggestthat royal
jelly may help in wound healing,improving cholesterollevels and managingmenopausal
symptomgFratini etal., 2016.

2.4 Propolis: The propolisis collectedby only A. mellifera speciesn apidaefamily. This is
commonlyreferredto as"beeglue," a sticky, resinoussubstancgatheredy honeybeesfrom
treebuds,sapflows andotherbotanicalsourcesBeesusepropolisto sealcrevicesin the hive,
reinforce its structureand protect the colony from harmful pathogens The production of
propolisinvolvesseveralimportantstepsasfollows:

A Collection: Worker beesgatherresinousmaterialsfrom various plantsincluding poplar,
pineandbirchtrees

A Processing The gatheredresins are mixed with beeswaxand the enzymeswhich are
producedby the beesforming the substanc&nownaspropolis(Paroliaetal., 2010.

A Application: Beesapply propolisto sealthe cracks,crevicesand gapsin the beeboxes
creatinga sterile environmentthat acts as a defenceagainstbacteria,virusesand fungi
(Sforcin & Bankova 2011). It alsopreventsthe entry of gravid femaleWax mothinto the
hives, also preventsthe movementof hot air in summerand chilled air in winter season
into the hives

Chemical Composition: Propolisis a complexsubstancevhosecompositionvariesdepending
onthe geographidocationandthe specificplantsavailableto the bees Its generalcomposition
typically includes

Resinsand Balsams 50-60%, mainly composedf flavonoidsand phenolicacids(Sforcin &
Bankova 2011

Waxes 30-40%, Essentialoils: 5-10%, Pollen: 5%

Organic Compounds Including aromaticacids,estersandketonegParoliaetal., 2010
2.4.5 Importance and Uses

Propolisplaysa crucial role within the hive andhasa variety of applicationsor humans
In the hive:

A Antimicrobial Properties; Propolishelpsin maintaininga sterile environmeninsidethe
hive, protectingthe beesfrom the pathogens

A Structural Integrity : It strengthenshe hive structureandsealsopeningscracks,crevices
to prevententry of enemiesandenvironmentaklements

For Humans
A Medicinal Applications: Propolis is highly regarded for its antimicrobial, antk

inflammatory and antioxidant effects It is frequently employedfor treating wounds,
burns,andinfections(Sforcin & Bankova 2011).
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A Oral Health: Propolisis usedin dentalcareproductssuchastoothpasteand mouthwash
which helpsin preventingcavitiesandgumdiseasgParoliaetal., 2010.

A Dietary Supplements It is marketedasa healthsupplemento supportimmunefunction
andoverallwell-being

A Cosmetic Applications: Due to its skin-benefiting properties,propolis is included in
skincareproductsto aid in healingandto protectagainstinfections(Sforcin & Bankova
2011).

2.5 BeePollen: Beepollen (corbiculapollen)is gatheredrom the anthersof variousflowers
It is anessentiapartof the beesdiet andplaysa crucialrole in their nutrition. The production
andcollectioninvolve severalsteps

A Collection: Worker beescollect pollen from anthersof flower of variousangiospermby
using specializedstructurescalled corbiculaeor pollen basketswhich are on their hind
legs(Krell, 1996.

A Processing The collectedpollen is mixed with nectarand bee salivato form pellets
Thesepelletsarethentransportedackto the hive.

A Storage Insidethe hive, the pollen pelletsarestoredin hexagonakells of the combnear
thebroodareafor their feeding(Friedman 2014).

2.5.4 Chemical Composition

Bee pollen is a highly nutritious substancewith a diversechemicalcompositionthat varies
dependingon the plantsourceslts generalcompositionincludes

Proteins: 20-35% of its dry weight, containingessentiabminoacids(Haydak 1970.

Carbohydrates: 30-55%, mainly sugarssuchas glucose,fructoseand sucrose(Pérezet al.,
2017.

Lipids: 2-10%, including fatty acidssuchas linoleic acid and oleic acid (Gorinsteinet al.,
2001).

Vitamins: Bee pollen containselevatedamountsof B-complexvitaminssuchasB1, B2, B3,
B5, B6, andB7 alongwith vitaminsA, C andE (Santosetal., 2018.

Minerals: IncludesCalcium,MagnesiumpPotassiumiron andZinc (Khalil etal., 2018.

Phenolic compounds Includesflavonoidsand phenolicacidscontributingto its antioxidant
propertieg Tsvetkovetal., 2009.

Importance and uses

Bee pollen is valuedfor its nutritional and therapeuticproperties Its importanceand uses
include
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In the hive:

A Nutritional Source Beepollenservesasa vital proteinandnutrientsourcefor the colony,
especiallyfor thedevelopingbrood(Krell, 1996.

For humans

A Nutritional Supplement Beepollenis usedasa dietarysupplementiueto its high nutrient
contentandpotentialhealthbenefitssuchasenhancingenergylevelsandoverallwell-being
(Friedman 2014).

A Antioxidant Properties: The phenoliccompoundsin bee pollen have antioxidanteffects
which protectthe cells from oxidative stressand reduceinflammation (Tsvetkov et al.,
2009.

A Skin Health: Dueto its vitamin andmineralcontent,beepollenis usedin skincareproducts
to promotehealthyskin andsupporthealing(Santosetal., 2018.

2.6 Bee Venom: Beevenomis a sophisticatedsubstanceroducedby honeybeesmainly for
defence It is secretedby the venomgland and injected throughthe stinger The production
processnvolves

A Venom Production: The venom is producedby venom gland which is locatedin the
abdomerof workerbees(Kwak etal., 2003.

A Storage Thevenomis storedin the venomsacwhich is connectedo the stinger

A Injection: Whenabeestings,it injectsbeevenomninto the targetthroughthe stinger(Lattin,
1993.

Chemical Composition: Bee venomis an intricate blend of proteins,peptides,and various
othercompoundsilts generalcompositionncludes

Melittin : A peptide that constitutesabout 50% of the venom's protein content and is
responsibldor mostof its inflammatoryeffects(Lattin, 1993.

Phospholipase A2: An enzyme that breaks down phospholipidsin cell membranes
contributing to the inflammatory and pairrinducing propertiesof beevenom(Kwak et al.,
2003.

Hyaluronidase: An enzymethatfacilitatesthe spreadof venomby breakingdown hyaluronic
acidin connectivetissueqLattin, 1993.

Adolapin: A peptidewith antrinflammatorypropertiesthat can modulateimmuneresponses
(Kwak etal., 2003.

A Storage Thevenomis storedin thevenomsacwhich is connectedo the stinger

Apamin: A neurotoxinthat affectsion channelsin nerve cells contributingto thev e n o mé s
paininducingpropertieqLattin, 1993.

Importance and Uses

Bee venom has significant biological and therapeutic applications due to its complex
composition

A For Honey Bee Beevenomservesasa defencemechanisnagainsipred
e the hive from threats(Lattin, 1993.
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For Humans:

A Medical Treatments: Bee venomtherapyor Apitherapyis usedfor treatingconditions
such as arthritis, multiple sclerosisand chronic pain due to its antrinflammatory and
analgesiqroperties(Kwak et al., 2003.The component®f beevenomsuchas melittin
andapaminarestudiedfor their potentialto developnewtreatmentdor variousdiseases
including cancerandneurologicaldisorderqLattin, 1993.

A Cosmetic Applications: Beevenomis usedin skincareproductsfor its purportedanti-
agingandskin-rejuvenatingeffects(Kwak etal., 2003.

3- Employments

In India, asthe populationincreaseshe demandfor employmentalsoincreasesBeekeeping
can provide employmentto a large populationbecausédt hasvast potentialfor employment
particularlyfor therural people To maintain10,000 beecoloniesabout3,00,000 mandaysare
required Besidesthis, it also opens other ways for employmentviz. manufacturingof

appliancesprocessingpackagingandmarketingsectorsof beehiveproduces
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Chapter-4

Role of beekeeping and pollinators in Livelihood Security
Dattatray B. Gawade PrashantG. Sheteand Rahul G.Ghadge

\ Krishi Vigyan Kendra, NarayangaoRune Maharashtra

Introduction

Beekeepings an agriculturalpracticethat generatevariousproducts It servesa wider range
of functions that benefits plants, animals, humansand ecological systems Pollination is a
valuable ecosystenserviceand also of high economicvalue through enhancedagricultural
productionespeciallyof fruits, seedsyegetablesfibre cropsand nuts (Costanzaet al., 1997
GordonandDavis, 2003. Interestingly,mostof the cropsbenefitedfrom beesare sourcesof
protein and fat, the nutrientsour peopleneedmost Over the pastdecadethe international
community has increasingly recognizedthe importance of pollinators as an element of
agricultural diversity supporting human livelihoods Yet mounting evidence points to a
potentially seriousdecline in populationsof pollinators Severalstudieshave attemptedto
estimatethe economicvalue of honeybeepollination to agriculturalproduction The value of
insect pollination for worldwide agricultural production is estimatedat 153 billion $,
representing.5% of the value of the world agricultural productionusedfor humanfood in
2005(Gallaietal., 2009.

Many studies have focusedon the role of beekeepingin enhancingfood security Bee
improvesfood security through pollination It increasescrop yields and promotesdiversity
Beekeepingas the processof rearing beesfor commercialpurposeand primarily obtaining
productssuchaswax, pollen, propolisandhoney Arguably, mostcommunitieskeepbeesfor
the purposeof honey,but in the processpother repercussionsuchas pollination, ecological
benefits and diversification of agricultural practice are attained (EtxegaraiLegarreta &
Sanchez~amos 2022 Patelet al., 202Q Johnetal., 2017). For instanceKlein et al. (2009
affirm that honeybeesare consideredthe most important pollinating agentsglobally due to
their efficiency and ability to navigateacrossthe globe Besidesthey play a critical role in
pollinating for food production Apiculture utilities can be classified into three broad
categoriesecological,socialculturalandsocialeconomic Eachof the tenetshasbeenbroadly
studiedandthe outcomesareforthcoming Aryal etal. (2020 importantrole of the pollination
performedby wild animalsincluding bees The outcomeindicatedthattheyplay a vital role in
ensuringthe ecosystenbalance,primarily by increasingthe pollination rate The processis
essentiabecausét improvesflora biodiversity,increaseshe variety of seedsandplants,which
providesfoodto wild animalsandlessensepercussionsf soil degradation
Apart from crop production, horticulture production and dairy production, there are other
businessesn India to promote agricultural productionwhich are helpful in promoting the
economyof India, oneof themis apiculture which we canearnmillions of rupeedy installing
from small to big level. It also plays an important role in providing employmentto the
unemployedpeople Beekeepings onesuchenterprisehatis very lesscostlyandcanbe used
by everyclassof farmerswhethertheyaresmallor big or landlesfarmersto increaseheir
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income We can get a variety of productsfrom beessuchas honey, beeswaxbee propolis
royal jelly andbeevenometc And by selling themin the market,you cangetanincomeof
lakhs In additionto these beekeepinglsoplaysanimportantrole in increasingagricultural
productionandhorticultureproduction,asbeescarry out pollination activity in flowers, giving
anadditionalonefourthincreasan cropproduction

Role of Pollinators

Pollinatorsprovide pollination servicesthat are crucial for enhancingcrop productivity and
sustainingecosystemservices Honeybeesare the important pollinators of various fruits,
vegetables,oilseeds,pulsesand fibre crops In order to achieve sufficient pollination to
improve productivity of crops, beekeepingindustry needs encouragementThe status of
pollinatorsis a matter of national interestbecausethe lives of over 200000 plant species
worldwide dependon pollination, the processby which pollen grains, containingmale sex
cells, aretransferredo stigmas,or femalefloral parts,to bring aboutfertilization, a necessary
stepin producingseeds Pollen delivery presentsa challengeto flowering plants, most of
which spendtheir lives rootedto the groundand approximatelythreefourths of themrely on
mobileanimalpartnerspollinatorsto achievethisend

Honeybeesarethe mostimportantpollinatorsastheir completecolony dependson the plant

for variousproductslike wax, nectar,honeydewetc. Plantsthat provide nectarto honeybees
are callednectariferouseeflora. While someplant providesboth nectarand pollento honey
beesBhalchandra(2014); Waykaretal., (2014); PandeandRamkrushna(2018. Accordingto

Ollerton etal., (2011), 87.5% of plantspeciesarepollinatedby animalsandbeeshavea major

role in the agriculture,with this 5% of plant speciesdependsonly on beesfor pollination

service,without completeinformationwe cannotutilize this efficient flower visitor to enhance
pollination Example Onion flowers are not capable of self-pollination becauseit has
protandry conditions Theseflowers require pollination by wind and animals Honey bees
contribute 87% of pollination in onion crops, also increasesonion bulb growth, size and

productionof seedgSaurabiPadamshakandS. K. Mandal 2018.

Beekeepingand Livelihood

Apiculture andrelatedtradescanbe sourcesof valuablestrengthto countlessnumbersof rural
p e o plivditioeds Ratherthanjust a 6 h o b lbegkéepingnay be seenas an important
occupationandpartof rural life worldwide Beekeepingendsto be perceivedasé & o b oy 6
aso aideline a ¢ t i. Vhededegcriptionsmay often be true, but a resilientlivelihood, one
that keepspeople out of poverty, is one that has accessto a range of options In rural
communities where accessto income is limited, smallscale beekeepingcan contribute
significantly to livelihood security Apiculture and relatedtradestendsto be underplayedn
both policy and planning One reasonmay be the focus of rural developmentwhereincrop
production and livestock rearing are taken to be dominant activities in rural areas This
perspectivecanrenderinvisible the part beekeepingccupiesin social life, culture andlocal
economiegFAO 2009.
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Beekeepingasa BusinessEnterprise and Market Potential

Beekeepingis a lucrative trade even using simple managementechniques,but needsto

considerocal cultureandeconomyfor it to be successfulBeekeepingsan enterprisdits in

very well with small scalef a r nigetihedals It is notinvasive beeswork alongthe natural
patternsof local agroecologicalzonesand provide positive impactsto the faunaand flora

found within. It is an enterprisethat can provide for employment,income and economic
securityfor thefarm family andothersin rural areasl|t requiredittle stari up investmentdoes
not require complex technologiesand techniquesto start with and beesusually look after

themselveswith little needfor tendering Beesprovide a plethoraof products(honey,wax,

pollen, royal jelly, propolis venometc) and are well known in many local markets This

providesa portfolio of productsthata smaltscalefarmercansell from asinglefarm enterprise
Theseproductscanalsobed t r a n s iht@valoeadtlédproductswith minimal processing,
for examplewax can be processednto candles,and honeycan be madeinto mead(honey
beer)(FAO 2006aandFAQO 2003.

Benefitsof the Livelihood Activity
HouseholdLevel Beekeeping

Beekeepingis a family undertakingin a many countries,where men provide for honey
harvesting,while womenand childrentendto extractionand processingdf honey However,
the family cansuccessfulljusebeekeepingsa livelihood enterpriselt canbe locatedaround
the farm householdit doesnot require excessivdabourandtime to manageasbeesdo the
majority of thework. Thefamily womendo not haveto travelfar to tenderthe enterpriseandit

canbeareadysourceof cashin timesof need,asbeeproductscanbe soldto neighboursor in

local markets This enablesvomento be partof aneconomicactivity, which canprovidethem
with incomeandanindependencéhat cansupportthemin difficult times It is alsoa flexible
activity, wherethereis no needfor constantenderingfor exampleaswith livestockandcrops,
andhenceallowswomento follow othermatterson farm aswell.

Integrated Farming System

Beekeepindits in very well to small scalefarming systemsBeekeepingloesnot requireland
to be ownedand/orrentedandsoil fertility is notanissueto consider Feedis alsonot anissue
asthey forage on otherwiseunusedresourcesnectarand pollen In otherwords beekeeping
doesnot competefor otherresourcesieededoy livestockand crops Beescomplementcrops
with their pollination of farmedcropsandthisin turn canincreasecropyields. Somecrops,for
examplethat benefit from pollination servicesare sisal, cashew,papaya,coconut,oil palm,
citrus, sunflowersand clover Someof thesealso provideto be good nectarsourcesor bees
Many of the inputs requiredfor beekeepingcan be sourcedand madelocally and do not
impinge on other farm activities and required investments Productsthat derive from a
beekeepingnterpriseuselittle or anyfarm inputs,apartfrom labourin harvestandprocessing
periods Beekeepinghave beenin practicefor many years By introducingbeekeepingas a
businessandbuilding on pre-existentskills will improvethe knowledgeandcapacityof smalk
scalefarmers(FAO, 2011).
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Benefitsof Honey in Diet for Human Health

Bee productsprovidefor improvednutrition and consequenthbetterhealthfor farm families
and othersin local communities Honey is a useful sourceof high-carbohydratefood, and
commonlycontainsa rich diversity of minerals,vitaminsandothers,addingnutritional variety
to humandiets(FAO, 2009. Honeyprovidesfor improvedphysicalperformanceresistanceo
fatigue and improved mental efficiency (FAO, 2006). Honey also is said to improve food
assimilation(FAO, 2006). It is commonlyindicatedasa 6 | i f efer peo@eindcritical
health (CTA, 200%). Pollen also contributesto nutrition; howeverpollen that is consumed
needsto derive from different plant sourcesto provide various nutrientsto humans Pollen
containsa rangeof constituents30 per centprotein,includingall aminoacids,a full spectrum
of vitaminsandminerals lipids, traceelementsetc (FAO, 2009 Propoilsis mainly consumed
for its medicinalvalue,while royal jelly is claimedto provide,very muchlike honey,increased
physicalresistancendimprovedintellectualperformanceHoweverthesepropertieshavenot
been confirmed by scientific evidence Bee brood and adult beesare consumedin many
countriesand in someare consideredas a treat Brood and adult beescontain reasonable
amountsof protein(FAO, 2006).

Componentsof Various BeeProducts

Components z
Product ‘Water Protein Fat Carbohyvdrates Ash

Honey 17 - 21 0.4 0 79 - 83 0.1
Pollen 25 =11 22 5 31
Bee bread 20 == 14 20 3 24 - 35

Royal jelly 9

¢ == ¢ refers to the moisture content after drying

Source CTA. 2005 Bee products properties, processingand marketing, Agrodok No. 42,
Wageningenthe Netherlands

Honey Processingin Farm Level

Beekeepingandits products,by their very nature,requireon farm processingprior to being
sold This providesfor opportunitiesn learningnewskills andsubsequentapacitybuildingin
smaltscalefarmersin termsof primary processingor examplecuttinghoneycomb,extracting
honeyand honeyfiltering. This is a first stepin settingup a processingenterpriseon farm.
Moreoverwith someminimal training smallscalefarmerscanlearnvaluedaddedprocessing
methodsfor beeproductsreferredto assecondaryprocessingFAO, 2009. This canproduce
such valueadded products as honey sweets,honey soap and so forth. This importantly
demonstrateto smallscalefarmersthat on farm processingpendingon marketdemandcan
be animportantsourceof valueaddedandincreasedncome Processings not only important
for higherincomes,but also for food security and availability. Bee productsthat have been
appropriatelyprocessedare availableyear round for farm family consumptionbut also for
consumptiorby customersn local communitiegFAO, 2011).
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Benefitsof Farm Level Honeybee

Someof the benefitsof enhancediosecuritymanagemerib theindustryandindividual honey
beekeepingperations It may be improvedfood securitythroughthe supply of healthycrop
pollinators,betterhoneyproductionandpollination by strongercolonies It reducedossesand
economidmpactsfrom pests/isk of exposurejntroduction,andspreadof pests To improved
domesticand internationalmarketability of honey beesand bee productsand a marketing
advantagef sellingusedequipmenbr providing pollinationserviceg FAO, 2011).

SocialBenefits

Bees provide benefitsto many within rural livehood communities This is improved crop

yieldsasa resultof pollination by honeybeeto improvedfood andnutrition, anassuredgsupply
for traditional medicineand improved community health In many culturesbee productsare

valuedin festivalsand other ceremoniessuchas birthdaysand marriageg(FAO, 2009. This

reinforcessocial ties and traditions Once more advancedbeekeepingmethodshave been
understoodand practisedfor sometimeit is hot uncommonto find training in beekeeping
methodsconductedby farmersfor youngerpeoplein the community

During some beekeepersvisits observed,local schools give practical demonstrationsto
studentsBeekeepingcanalso createsocial benefitsasfor examplewhensmallscalefarmers
join togetherto form an associationgitherformal or informal. This collaborativework, which
fits in very well with beekeepingespeciallyduring honeyharvesttime, can createscopefor
working togetherwithin a community and the peopleinvolved can seeand experiencethe
advantagesndbenefitsof collaborationandsocialharmony

Conclusion

Beekeepings an old tradition methodin India that is usedto producehoney,beewax and
other products,in moderntimes after understandindhe relationshipbetweenhoneybeesand
crop pollination, beekeepings united with agriculture by various farmers In onion seed
productionflowers require pollination by wind and animals Honeybeecontributes87% of

pollination in onion crops, also increasesonion bulb growth, size and productionof seeds
Honeybeesretheimportantpollinatorsof variousfruits, vegetablespilseedspulsesandfibre

crops Beekeepinglsohelpin otherwaysaspollinators,areregularlydecliningdueto several
factors like pesticidespathogens parasites,environmentalchanges,habitat fragmentation,
habitat degradationetc We can use beesto compensatefor this loss, damage control,

restoration of the ecosystem Honey is a useful source of high-carbohydratefood and
commonlycontainsa rich diversity of minerals,vitaminsandothers,addingnutritional variety
to humandiets Pollenalsocontributesto nutrition; howeverpollenthatis consumeceedso

derive from different plant sourcesto provide variousnutrientsto humans Pollen containsa

rangeof constituents30 percentprotein,includingall aminoacids,a full spectrunof vitamins
andminerals lipids, traceelementstc
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Farm level training Honey Extraction
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Chapter-5

Bee Management

Sunil Madhukar Pokare
Retd Asstt Directorll, Central Bee Research and Training Institute
KVIC, Pune (Maharashtra)

BeeManagement
Four Pillars of SuccessfuBeekeeping

Goodbeeforage,Good beekeepingquipmentsGoodtraining and Good Managemenare the
four pillars of successfubeekeeping

Routine Management
Thefollowing beeequipmentsarerequiredduring ColonyInspection

1. Beeveil: A Protectiveheadgearusedduring colonyinspectionto protectthe beekeepefrom
beestingson the faceandneck

2. Smoker. A metal containerwith attachedbellowsto generatesmoke It is usedto control
aggressivaehaviorof beesduring colonyinspectionsMaterialslike dried leavescottoncloth,
etc canbeusedto burnthe smoker

3. Hive tool: It is usedfor cleaningof bottomboardetc
4. Hand gloves It is protectivehandglove usedwhile operatinga beecolony

5. Uncapping Knife : A stainlesssteelknife usedfor uncappinghe sealedwax cappingof ripe
honeyprior to extraction

6. Swarm Net: It is usedto captureswarmbeesfrom the forestto starta new beecolony It is
usedusuallymadeof cotton/nylonmaterialsandopenat onesideandcylindrical in shape

7. Brush: It is usedto brushoff beesfrom their comb for easyhive operationand also for
cleaningthe hive. Thetip of the brushmustbe soft enoughto protectthe beesand not injure
them

Beehives,nucleiandextractorarethe mostimportantamongsthe beekeepingquipmentsBad
quality hives instigate beesto sting In modern beekeeping,a beekeeperis required to
interchangehive partsfrom one colony to another This is particularly so, while uniting or
dividing colonies,extractionof honeyand replacement®f superframesand superchambers,
addingsuperdo strongcoloniesduringflow periodetc All the hivesparts,andparticularlythe
frames,shouldbe manufacturedas per standardrescribedoy the Bureauof Indian standards
Beforeopeninga colony,a beekeepeshouldbe properlydressedA beeveill, full pantandafull
shirt with loosefitting aredesirable Shoespaintrolledin socksandwearingveil is advisable
This preventsstinging at odd placesand facilities easymovement,with aboveoutfit and a
smokerin onehandandhive tool in anothera beekeepeis well armedwithout a fear of getting
stung
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Colony Inspection

Inspectionof Beecoloniesat periodicintervalsis routinemanagementThereis no hardandfast
rules about the period betweentwo inspections Dependingupon the floristic and climatic
conditions the frequency of colony inspectionshouldbe determined

Generallya colony may be inspectedoncein a fortnight During swarmingperiod however a
colony needsto be inspectedon every 5th day, while during dearthperiod or adverseclimatic
conditionsa colony may not be disturbedfor evena monthor so.
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A recordchartis maintainedand enteredevery fortnight (after every 15 day9 of oncevisit to
eachbeecolony Recordkeepingshouldinclude information on performanceof the respective
colonieslike,

1. Dateof Inspection

2. No. of combswith brood and bees

3. No. of Supergyivenwith drawnout combs/foundatiosheets

4. Old combsremoved

5. New stripsgiven of combfoundationsheets

6. Cleanlines

7. Steadinessncomh

8. Attemptsof desertion

9. DiseasesindPests

10. PollenStores

11. Honeystorein Broodchambers

12. Dateandamountof feedinggivenin grams whethermedicatedvith dosage

13. Dronebreedingits stageanddisposal

14. Numberandstageof queencellsandtheir disposal

15. Temper

16. Industriousnesmaximumnumberof pollenloadsper minute

17. No. of combsof honeyextracted
18. Remarks
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SpecialBeeManagement

During routine colony inspection,a beekeepemay come acrossa situationin a colony that
warrants some corrective measuresor special managementSome of such common special
managemenpracticesaredescribedelow.

1. Comb Foundation Sheets Honeybeesconsumeabout10 to 15 kg of honeyto secretel kg.
of beeswaxor construction®f combs In modernbeekeepingiechnique®f preservingof combs
andincreasingthe life of combsso asto conservehoneystores,energyandtime of the beesare
practiced If we carefully observethe naturalcomb,constructedy the beeswe noticethatthere
is athick mid- rib atthe baseof the combonwhich on bothsideshexagonatellsareconstructed
Themid-rib is thefoundationof combandneedsyoodamountof wax.

2. Sugar Feeding Whenthe honeystorein the colonyis not adequatendat the sametime there
is noincomeof nectar,the colony needssugarfeedingfor maintenanceSimilarly during colony
multiplication, after migrationand during combbuilding period colony shouldbe fed with sugar
syrup Sugarand water is equal proportions(50:50) is desirablein all seasongxceptduring
winter. Onekg. of Sugarandonelitre of watermakessugarsyrupof 50 percentconcentrationlf
weighingbalances not availableonecup of sugarandsamecup of wateralsomakes50 percent
sugarsyrup Goodwhite crystalandcleandrinking watershouldbe usedto preparesugarsyrup

3. Pollen Supplements Pollen availability is necessaryor commencingthe egglaying by the
gueen Various substitutesfor pollen were tried by the bee scientistsfor feedingthe colonies
duringpollendearthperiods Theseincludedroastedgrampowder,milk powder,honeyetc

4. Colony Division: In the month of Februaryand March in SouthIndia andin the month of
MarchandApril in North India, plentyof nectarandpollenareavailable Thisis the periodwhen
mostof the coloniespreparefor swarming In the strongcoloniesin the apiary, swarmingsigns
areseenearliercomparedo othercolonies The signsareovercrowding clusterof beesnearthe
entranceegglaying evenin superchamberand constructionf dronebrood patcheson brood
frames It is thereforebetter to divide the colony earlier and satisfy the natural instinct of
swarmingin thecolony

5. Uniting: During swarmingperiod, many coloniesare divided and thereare virgin queensn

thosecolonies During orientationor matingflights, attimesaccidentallygueensarelost andthe
colonybecomesgjueenless During routinecolonyinspectionalso,very rarely,we comeacrossa
colonythathaslost its queen The colonieswithout queenshaveno existenceandsuchcolonies
arerequiredto beunitedwith queerright coloniessothatthe beesandthe broodin suchcolonies
areprofitably utilized.

6. Queen Introduction : For rapid developmentof colony and for higher honey production,
youngandprolific queenis a basicneed Many commerciabeekeepersonductqueenrearingor
bee breedingprogrammesand producequality queens A small beekeeperwheneverpossible,
shouldprocuresuchtype quality queensandintroducethemin their coloniesafter removingold
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7. Robbing: During nectardearthperiod,string coloniesaretemptedto attackweakcoloniesand
rob their honeystores This behaviouris predominantlyseenat the endof honeyflow season

8. Desertion : Young prolific queen,newly drawncombs,presenceof eggs,larvaeand Sealed
broodandgoodstoresof honeyandpollenis anideal conditionof a colony Suchcoloniesdo not
desert But if thereis shortageof food, if colonyis inspectedoff andon or if it is disturbedby
pestsandpredatorsthe beesdesertthe hive andsettlesomewhere

9. Migration : Abundanceof nectarand pollen yielding plants,flowering sequentiallyroundthe
yearin any locality is very rare Migration of beecoloniesto places,where abundantflora is
availablei.e. migratory beekeepingjs always profitable than stationarytype of beekeeping
Therearetwo type of migrations,(a) Shortdistanceor local migrationwithin 10to 15 km radius
and (b) Long distancemigration abovel00 km for colony multiplication and honeyproduction
purpose

10. Protection of Colonies from Insecticides When modernbeekeepingwas introducedin
India, the beekeepingextensionprogrammewas mainly undertakenin forest areasand the
beekeeperseverfacedthe problemsof pesticidesor pollution of air, wateretc Beemanagement
techniquesgradually developed migration of bee coloniesfrom foreststo nearbyagricultural
areasbecamea routine managemenpracticein many parts of the country Thousandof bee
coloniesarenow regularlymigratedfrom foreststo farmsandvice-versefor taking advantagef
agricultural and horticultural crops Many of thesecrops are regularly sprayedwith different
pesticidesasaroutineagriculturalpractice Along with harmfulinsectsusefulpollinationinsects
like honeybeesilsoget destroyeddueto indiscriminateusesof pesticidesA farmerwill always
try to protecthis cropsfrom harmfulinsectsusingpesticidesetc. Beekeepershouldtake careof
his colonies by taking into confidencethe farmers and impressingupon them the utility of
honeybeesn increasingthe crop yields throughcrop pollination Further,following precautions
may alsobetakenby the beekeepeto protecthis colonies

1. The Farmersmay be persuadedto use pesticidesthat are less harmful to beesand in
concentrationsecommendedyy the manufactureandAgriculture officer.

2. Dusingis moreharmfulto beesandmay be avoidedasfor aspossible
3. Previousintimation may be obtainedfrom farmersaboutsprayingdetails

4. Sprayingduring flowering shouldbe avoided It shouldbe doneprior to flowering of the crop
andthenaftertheflowering periodis over.

5. Sprayingmaybedonein the eveningaftersunset
6. Coloniesmay be temporarilyshiftedif heavysprayingschedulds fixed.

7. If shifting of coloniesis not possible the coloniesmay be fed with 200 ml. sugarsyrup The
gatemay be closedusingwire screerfor the day of spraying

8. Coloniesmay be coveredwith gunnycloth. One end of the gunny cloth shouldbe hanai
overtheentrancegate
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SeasonaManagement

1. Monsoon Management At the endof main honeyflow seasonenoughhoneymay beleft in

the hive alive during the monsoondearththat follows. The colony mustbe well protectedfrom

rain andwind, from enemiesattemptingto enterthe hive andfrom unhygienicconditionthat can
presentgreatproblemslater. A reversiblebottomis very usefulin monsoonperiod After every
week the bottom board should be dried and reversed This reduceswax moth infestationand
unhygieniccondition

2. Winter Management A beekeepewill learnby experiencénhow muchpollen andhoneyhis
colony needto survivethe winter dearth Coloniesmustbe checkedto makesurethattheyhave
adequatestores,f not about300to 500 ml of thick sugarmaybe fed to coloniesin the evening
The hivesshouldbe well protectedfrom winter rainsandstrongwinds The coloniesshouldbe
inspectedncea fortnight without muchdisturbance

3. Migratory Beekeeping The most commercialor semicommercialbeekeepersindertake
local or long distancemigrations,moving coloniesto new pollen and or nectarsourcesin the

region In tropical countrieshoney flow or swarming seasonsften alternatein forestsand

agriculturalareas Migratory beekeepings thereforeespeciallyprofitablein transitionalbelts of

forests and farms for survival, strengthening,increasingthe colony number and/or honey
production

A commercial beekeepemwith large number of bee colonies at his disposaland following
migratory beekeepinghas an advantageo conductselectivebreedingprogramme He should
keeprecordof all beecoloniesabouttheir performanceoundthe year Fromthis datahe should
selectabout5 to 10 percentbeecolonieshavingcombinationof desirablecharactersuchashigh
honeyyield, industriousnesshigh egg laying capacityof queen,resistanceo diseaseetc and
categorieshemasdronebreederandqueenbreeders

Honey Flow Management

Managemenbf bee coloniesfor flow and during flow is also an importantaspectof modern
beekeeping

1. Uniting of Weak Colonies

It is alwaysadvisableto havefew strongcoloniesthanto havelargenumberof weekcoloniesat
the time of commencemenbdf honeyflow seasonTwo week coloniesdo not makesas much
honeyasonestrongcolony makes If therearefew weekcolonies,theymaybe united Removal
of old or failing queenandmixing the beesandbroodwith anothercolonyis onesimplemethod
Removalof old queenandmixing beeswith onecolonyandbroodframeswith anothercolonyis
anothemethodof makingtwo coloniesstrongfrom onecolony
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2. SuperChambers

If the queenis lessthanoneyearold, the colony normally doesnot try to swarmbut startstoring
honey On suchcolonies,a superchambermwithdrawn out superframeswith comb foundation
may be added Thetotal numberof honeyframesin the supermay be onelessthanthe capacity

of the superchamber The frames may be equally spacedto cover the entire width of the
chamber Thesecompletebeesto increasethe depthof the combs,little outsideof the frames,
resultinginto bulgingof thecomh It is very conveniento uncapsuchbulgedsuperframesat the
time of honeyextraction

Adequate Ventilation

The nectarcollectedby the beeshasabout40 per centsugarand 60 per centwater Beesreduce
the water contentto about20 per centand then cap the honeycells During brick honeyflow
period,therefore the beehive shouldhaveadequaterentilationto removethe moisturegenerated
in the hive in the processf conversiomof nectarinto honey

1. Honey Extraction

Honeyshouldbe extractedwhen morethan 75 per centof cellsin the honeyframesare sealed
with wax by thebees Sealechoneyis ripe anddoesnot fermentwhenproperlystored

2. Preservation of Drawn Out Supers

Thedrawnout superframesarevery valuablematerialfor the beekeeperdn the nexthoneyflow
season,these can be used and ready drawn out super frames are available to the beesto
immediatelystartstoringhoneyin them After extractionof honey,superframesshouldbe stored
carefully sothattheyarenot brokenor attackedoy wax moths

3. Preventing Robbing

The endof the honeyflow seasons the time for robbing Strongcoloniesat timesattackweak
coloniesandrob their honey Robbingtendencyis very seldomor nil during peakhoneyflow
seasorandis often observedafter the endof flow. Thetiming of honey extractionandcolony
inspectionshouldbe carefully determinedo avoid robbingandfighting.

References
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Chapter-6

Diversification in Apiculture for Livelihood Security

JaspalSingh, Principal Entomologist

\ Punjab Agricultural University, Ludhiana

Dependenceof entrepreneurshipn single product is always having risk of reduction in

profitability becauseof price fluctuation or reductionin demandfor the productor increasen

competitionfor the product Therefore diversificationis very important As in agriculture,now a
daysthe focusis alsoon diversificationin apiculture The scopeof diversificationin apiculture
(Tablel) liesin the productionof royal jelly, pollen,propolis beevenom,queenbees etc

Introduction

Table 1: Potential of diversification in Apiculture with Apis mellifera

Hive product Yield/colony
Honey

Beeswax

Pollen

propolis
Royal jelly

Bee venom

Mass QueenBeeRearing: Apart from the abovementionedhive productsqueenbeescanalso
be a good sourceof income from apiary Since queenbeesin honeybee coloniesneedto be
replacedabouteveryyearto maintaincolony productivity, thereis greatscopeof rearinglarge
numberof goodquality queenbeesfor sellingto otherbeekeepershe mostcommonlyfollowed
techniquefor massqueenbeerearingis Doolittle or Graftingmethodwhich is describedbelow:.

In this methodartificial queencell cupsmadeof beeswaor plasticareused Thesecell cupsare
primedwith royal jelly andthenthe larvaeof lessthan24 h from selectedcoloniesare grafted
into them This methodinvolvesfollowing steps.

i) Preparing QueenCell Cups : Purebeeswax anda mandril (cell cup forming stick) 9-10

mm diameterare required Melt beeswaxindirectly heatingit through a water bath Dip the
mandril into honey water solution Then dip the mandril into the molten wax to a depth of

maximum10 mm for a while andtakeit out A layer of beeswaxwill be depositedon it. Repeat
the processthrice but every successivalip into molten wax shouldbe lesserthanthe previous
dip. Whenthe wax solidify on surfaceof mandril give a twist with fingersandthumbto remove
the cell cupfrom the mandril

i)  Fixing Cell Cups on Bars of Queen Rearing Frame : Pour molten beeswaxon bars of
gueernrearingframebeforefixing queencell cups The preparedjueencell cupsarethenfixed on
woodencell barsof the queenrearingframewith the help of moltenbeeswax

iii)  Grafting of Larvae : Larvae of lessthan 24 hours age are taken out on a grafting
needle/tooltip andis thentransferrednto the queencell cupsonein eachcell cup. Grafting of
e doneafter priming the queencell cup with royal jelly or without priming the cell
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iv) Giving QueenRearing Frame with Grafted Larvaeinto Cell Builder Colony: Theframe
with the grafted larvaeis then given to the queenlessell builder colony prepared24 hours
earlier Thecombsin cell buildercolonyarearrangedn thefollowing pattern

HSSEYCPESH
where
H = Honey comb
S = Sealed comb
E = Emerging bees comb
Y = Comb with young larval brood
C = Frame with queen grafted larvae in cell cups
P = Pollen comb

v) Transplanting QueenCells: As alargenumberof queencells are preparedn this process
simultaneously, prepare required number of mating nucleus colonies, 24 hours before
transplantingsealedqueencellsinto thesenuclei Removethe sealedqueencellsfrom the barsof

gueenrearingframecell builder colonyandtransplanin the broodareaof matingnuclei

Royal Jelly: Royaljelly is a mixture of secretiondrom hypophrangeatjlandsand mandibular
glandsin 1:1 ratio. Royal jelly is producedby nurseworker beesandis fed to larvaedestinedto
be queenbeesand also fed to adult queenbee Royal jelly is a creamymilky white, strongly
acidic, highly nitrogenoussubstancendsomewhasourin taste Royaljelly is neverstoredin the
honeybee combs Technologyfor royal jelly productionis similar to massqueenbeerearing
technique

i) Royal Jelly Production Technique Royaljelly commerciallyis producedn queenlesstrong
honeybeecolonies For commercialproductionof royal jelly, Doolittle or grafting techniqueis
the best PAU hasstandardizedhe royal jelly productionusingDoolittle Method of massqueen
rearing technique For royal jelly productionin A. mellifera colonies,less than 24 hour old
worker larvae graftedin 120 queencell cupsduring springandin 60 queencell cupsduring
autumnshouldbe givenin a 10 beeframequeenlesscell builder colony Royal jelly shouldbe
extractedr2 hoursafterlarval grafting With this methodan A. melliferacolonyof 10 beeframe
strengthcanyield about800g of royal jelly annually

i) Royal Jelly Extraction Technique Royal jelly is extractedfrom the queencell cups72 h
after grafting The cell walls are cut to the level of royal jelly with the help of a sharpbladeand
thelarvapresenin thecell is removedwith asterileneedle Thenroyal jelly is extractedby using
a fine brush,non-metallic spatula,an aspiratoror motorizedsuctionpump PAU, Ludhianahas
designedand developeda very light weight, portable, cheap and very efficient royal jelly
extractor which work with running tap water for vacuum suction and does not need any
electricity.
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iii) Filtration and Storageof Royal Jelly: Royaljelly mustbe filtered usinga fine nylon netto
removefragmentsof larval exuvaeandbeeswaxFill royal jelly in darkkolouredglassvial or in
food gradeplasticvials/plasticcontainers avoiding any excessiveexposureto air and light and
immediatelystoreit in a freezer Storagein deepfreezeror freezedrying furtherincreaseshelf
life of royal jelly. After freezedrying, theroyal jelly become®xtremelyhygroscopiandmustbe
protectedrom the humidity of the environmentby storagen anairtight container

iv) Usesof Royal Jelly : Royaljelly canbe soldin its freshform, unprocesseéxceptfor being
frozenor cooled,mixedwith otherproductspor freezedried powderform. Sometimesfruit juices
and vitamin supplementsre enrichedwith freezedried royal jelly. Royal jelly is alsowidely
usedin beveragesRoyaljelly is alsosoldin ajelly madefrom honey,sugar,jam andpectin

BeesWax

Beeswax is producedby workerbeesandis secretedhroughfour pairsof wax glandspresenton
the 4th-7th abdominalsternumof the 14-18 daysold worker bees Beessecretewax in liquid
form which solidify into wax scalesafter comingin contactwith the air. Worker beesusetheir
mandiblesgo mouldthesewax scalesor combconstructionor for cappingbroodandripe honey
To produceone part of wax, worker beeshave to consumeabout 4-7 times as much honey
Freshlyproducedbeeswax is whitish to yellowish in colour with honeylike smell Colour of
beeswax may vary dependingupon the food of the honey bees Beeswax is soft at warm
temperatureandbecomedrittle atlow temperatureDensityof thebeeswaxis 0.95- 0.96 andthe
melting pointis 62.5/C.

i) Extraction of BeesWax : Beeswax canbeobtainedirom cell cappingsbur/bracecombs,and
old discardedor damagedccombsof hive beesaswell aswild bees Cappingsremovedduring
honey extraction and light coloured broken comb pieces,burs and brace combsyield good
guality wax. Cappingsfrom ripe honey yields beeswax which is about 2.0-2.5 per cent of

extractechoney For purifying beeswax, the combpiecesaremeltedin hotwaterat afew degree
higherthanthe melting point of beeswax andthenfiltered, throughthick cloth, in a utensilwith

narrowbaseandbroaderopenend Beeswax beinglighter thanwaterwill float on the surfaceof

water and will slowly solidify into a wax cake on the water surface Other methodsof wax

extractionaresubmergedacmethod,andsolarwax extractor

i) Uses: In apiculturalindustry, beeswax is mainly usedto preparecomb foundations Bees
wax is also usedin preparationof church candles,cosmetics shoepolish, car /masonpolish,

carbon paper, crayon colour industry, for scientific decorative models, chewing gums, etc

Beeswaxis also usedfor coatingof drugsand pills. Beeswax is also usedin food processing
industry

Promoting Scientific Beekeeping for Livelihood Security




BeeVenom

Beevenomis a clearwaterymaterialhavingsomewhasharpandbitter taste hydrolytic blendof
proteinswith basicpH andis usedby the beesfor their defense Venom proteinsexhibit various
degreesof allergic reactionto the victim of stinging In humanbeings,it is usedfor curing
rheumatoid arthritis, many diseasesof nervous disorders, suppressingoedema as anti
inflammatory agent,and for treatmentof individuals hypersensitivedo bee stings Bee venom
extractsand Venom injections in some countriesare also available Bee venomis also raw
materialsourcefor enzymei phospholipasé?2.

i) Bee Venom Collection Technology Commercially,bee venomis collected by using bee
venomcollector/extractoconsistingof thin steelor copperwires, approximately6 mm apartand
suspended-3 mm abovecollectingsurface The wires arealternativelygroundedandchargedo

DC currentof 9 volts. When beesalight on the wires of the venom extractorthey get a mild

electricshockandstingin responseo mild current Beevenomsecretedat the tip of the stingis
depositedon the surfaceof a glassplate placedbelow the wires Since beesdo not lose their
stingsin this procesgshe stingingbeesare not killed. Venomdriesup rapidly on glassplate and
canbescrappedff with asharpblade Storebeevenomin a colouredglassvial in freezer

Propolis

It is gummyandresinouamaterialcollectedby the beesasexudatesf buds,barkandwoundsof
plants/trees The honeybeesusethis materialfor pluggingthe cracksandcrevicesandunwanted
holesin their hive andaroundthe hive entranceasrepellentto the intruderslike ants The larger
objectslike deadmousemothsetc which cannot beremovedrom the nestarefrequentlysealed
with propolis

i) Properties and Composition: Main constituentof propolis arewaxesandfatty acids(30%),

resinsand balsamg55%), etheraloil (10%) and pollen (5%). Propolisalso containsflavonoids,
phenolicand aromaticcompoundsPropolisis reportedto be collectedby foragingbeesfrom a
variety of plantsespeciallythe budsof treeslike Poplar(Populusspp), pinetreesand Australian
grasstrees Since propolisis a mixture of locally availableplantexudatesit may slightly differ

in compositionfrom locality to locality andcolonyto colony. Propolisis softand sticky atwarm
temperaturendat cool temperatureit becomedrittle. Propoliscoatedayerinsidethe hive also
serveas a moisturebarrierto maintainhumidity inside and also checksthe excessivemoisture
following heavyrainsanda barrieragainstmicrobial growth asit is knownto haveantimicrobial
properties

i) Propolis Collection Technology. Propolismaybe collectedby scrappingff from thetop bars
of theframesor by usingthe propoliscollectionscreengplacedon thetop barsof the beeframes
After the holesof the screemare pluggedwith propolis the screens placedat low temperaturen
the deepfridge for sometimeand then takenout and twisted to removethe propolis bits. Hive
scrappings an easierbut a crudeway becausehe collectedpropolismay be contaminatedvith
woodchipsor paintetc andtherebyis of poorquality.
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Cleanpropolis collection is possiblewith flexible plastic screens The plastic screenis 3 mm
thick flexible plastic sheet,with rows of slantingslots Theseslotsare 2mm wide on oneside
and4 mm wide on the otherside The screenis placedbelowthe inner coverwith wider side of
the slotstowardsbeeframesandnarrowersidestowardsinner cover The beesfill the slotswith
propolis Theslotsaresuchthatbeescannot passthrough,therefore beestry to plug thesewith
propolis The propolisfrom thesescreenss harvestedoy placingtheseat low temperaturdor
few hours The propolis becomesbrittle and lumps of propolis are dislodgedby twisting the
screen

Propolis Extraction Techniques

1. Extraction in Ethanol: Extractionof propolismaybedonein 95% ethanol Putaboutpropolis
in alcoholabout30-40 per centby weightandleavefor 1-2 weeks Shakethe contentsat regular
intervalto extractmaximumpropolis Filter theliquid throughmuslincloth. Extractionefficiency
dependsiponconcentration®f ethanolandproportionof propolisto alcoholusedfor extraction
andthe time takenfor extraction The extractin alcoholmay be usedas suchor the solventis
allowedto evaporateandtheresultantpastemay be usedor sold

2. Extraction in Oil: Put10 g propolisin 200ml of olive oil or 100ml of linseedoil. Heatgently
in water bath for 10 minutesat 50AC, stir continuously;filter and storein sealedcontainersin
dark Refrigeratedstorages recommended

3. Extraction in Water: Aqueousextractscanalsobe obtainedby soakingpropolisin waterfor
severaldaysor by boiling propolisin water Yield of activeingredientis lower thanthe extraction
with alcoholbut it doesshowbactericidalandfungicidal properties

4. Extraction in Liquid Ammonia: Extractioncan also be donewith liqguid ammoniaand be
usedfor paintinghive partsor otherwoodenarticles

Usesof Propolis

Propolis has antimicrobial and antrinflammatory properties It is consideredto cure human
ailmentslike sorethroat,cold, skin problems,wounds,burns,stomachulcers,gum disease®tc
In food technologyit is usedasoxidant,antimicrobialandantifungal It canalsobe usedin post
harvesttireatmentof fruits. Propolisis alsoavailablein tabletscombinedwith ingredientsuchas
pollen,royal jelly andnonhive products Propolisis alsoa constituentof severaldermatological
and cosmeticcreams It is usedas tincture extractedin alcohol as additivesto skin lotions
beautycreamssoapsshampoosljpsticks, chewinggums,gum paints,toothpastesnouthwashes
and sunscreensPropolistinctureis usedfor treatingsorethroat, woundsand skin rasheslt is
also usedin various ointmentsand paints Its traditional useis as wood preservativeand in
varnishes

Pollen

Pollen the malereproductivecells, producedby anthersof flowering plantsis anotherimportant
productcollectedby beesfrom the stamensf flowers It is the main sourceof protein, lipids,
' i inerals,vitaminsetc in diet of the honeybeesespeciallynursebees
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i) Composition of Pollen: Proteinis the major componenbf corbicularpollen with an average
valueof 24 percent Carbohydratesonstitute27 percentof corbicularpollen Its higherthanthe

carbohydratesn pollen collecteddirectly from flowers becausesugarsare addedby beesfor

binding the pollen grainsinto pollen pellets Pollen from grassesalso containsstarch (18%).

Pollen on an averagecontainsabout5 per cent crude fat and substantialquantities(3%) of

minerals(K, Ca Fe, Mg, Zn, Cu & Mn). Corbicularpollenis alsorich in vitamin B (thiamine,
niacin, riboflavin, pyridoxine, pantothenicacid, folic acid andbiotin) and hasvariablelevels of

vitamin C. Pollenlackslipid solublevitamin D, K andE.

if) Pollen Collection Technology Pollenis collectedby foragingworker beesfrom flowers and
is broughtinto the coloniesin the form of pollen pelletsinto the corbiculapresenton the hind
legsof bees The pollenloadis removedascorbicularpelletsfrom the legsof returningbeesby
using pollen trapsinstalledat the entranceof honeybeecolony Pollenloadedworker beesare
madeto passthroughthe pollentrap screenor strip fitted in a pollentrap which is alreadyfixed
on the hive entrance Whenthe pollenloadedbeestry to enterinto the colony throughthe holes
of the pollentrap strip, the pollenballs attachedo the hind legsgetdislodgedandfall into atray
placedbelow Thetray is coveredwith amesh It hasbeenobservedhat 25 percentof incoming
pollen can be collected without any deleteriouseffect on colony development A honey bee
colony canyield about4 kg of pollen/ yearif goodbeeflora is availablefor providing surplus
pollento bees

iii) Processingand Storageof the Pollen: The collectedpollenshouldthenbe cleanedo make
it free from insect parts, wax moth larvae/ pupae,debris, mouldsetc and dried in controlled
conditionsto lessthan 10 per cent moisturebefore packing into polytheneand storing under
refrigeratorconditions

iv) Usesof Pollen: Major useof pollen in apicultureis feedingpollen to honeybee colonies
duringpollendearthperiod Sinceit is avery goodsourceof proteinandothernutrientsiit is also
beingusedin humandietarysupplementandasa partof dietalsa

In generalthe protein contentof pollenis comparablego that of beans The datepalm(Phoenix
dactyliferaL.) pollen is usedto treat/ cure sterility in humans Daily consumptionof pollen is
also good for muscle building. Pollen is formulated for human consumptioninto several
appealingproductsincluding pastestablets,pollen granules,oral liquids (extracts),candybars
etc Pollen hasbeenreportedto be beneficial for the treatmentof severalailmentsin human
beingsalsa Pollenis useful for racehorsecare, poultry birds, piglets and as an ingredientof
artificial dietsof experimentalnsectsandin aquaculture
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Chapter-7
Honey Bee Diseases and Pest Management in Apiculture
ShubhaM. Mujumdar

‘ Asstt Director, I/C Retd), CBRTI, KVIC, Pune

Introduction

Onthis eartheachandeveryliving individual hasto suffer from oneor the otherdiseaseor
infection or attack by their natural enemiesand honey beesof the genusApis are not
exception Honey beessuffer from infections, parasitesthat affect their health and life.
Infections in honey bees create serious problemswhich must be met not only by the
beekeeperbut alsoby the beesthemselvesThe disease®f honeybeescanbe dividedinto
two maincategories

| -Adult BeeDiseases
1. Acarine Disease

First detectedn Uttar PradeshHimachalPradeshPunjabandJ & K. Still it is prevalentin

somepocketsof North India for Apis ceranalt is causedby a minute mite called Acarapis
woodi living and feedinginside the breathingtubesof the adult worker and queenbee

When their numberincreasesthe breathingpassages progressivelyblocked Only young
beesup to 5 to 6 daysold getinfected Thereforethe spreads rapidin the colonieswhere
the youngbeesareplenty Theinfestationof the diseasdrom colonyto colonyis through
drifting, robbinganduniting or division of colonies

Symptoms

1. Largenumberof crawling beesn front of the hives

2. Foreandhind wings getseparatedievelopingd Kwingedcondition

3. Crowlersmoveawayfrom hivesanddo notreturn

4. Yellow droppingsdueto dysenterymay appeain somecasen andin front of the hives
5. Beeshavedistendedandshiningabdomen

6. Beesbecomesluggishandevenparalytic

7. In the colony they do not cover the brood in the normal mannerbut form scattered
clusters
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Control Measures
Useof Methyl Salicylate

Fill the 15 ml. Methyl Salicylatein the penicillin bottle Make a small hole in the centreof the
rubberstopperandpassa cottonwick throughthis hole andallow its oneendto remainimmersed
in the liquid in the bottle and the free end outsidethe stopper Keep this bottle on the Bottom
Boardinsidethebroodchambein onecorner Theliquid will evaporatehroughwick. Thefumes
of theacaricidekill themites

ManagementPractices

1. Preventiorof strayswarms

2. Preventiorof robbinganddrifting.

3. Properspacingof the coloniesin theapiary

4. Restrictiononthe movement®f the colony

5. Selectionandbreedingof the diseaseesistantolonies
2. NosemabDisease

The diseasewasfirst detectedn somepartsof U.P. andthenfurther spreadto J & K, Punjab,
HaryanaH.P. It is causedoy anamoebaor a single celledmicroscopicprotozoancalledNosema
apisZander It entersthe food canalof adultbeesin the form of sporeandgerminatesn the cells
of thewalls of the digestivetrack Thesesporesarevoidedwith excreta Theseare pickedup by
otherbeesn their actof cleaningactivity. Thusthe spreadf diseasdakesplace

Symptoms Sometimesno symptomsarevisible thoughinfectionis therein the colony
Inability to fly.

Droppingsof looseexcretaon the combsor on alighting boardor otherhive parts
Presencef anumberof deador half deadbeeson the groundin front of the hive.
Weakeningof the coloniesdueto prematuredeathof a numberof foragerbees
Poorcollectionof honey

Infectedqueensstopegglaying.

N o g &~ w NP

Infectednursebeesdo not work normally andcannotproduceenoughroyal jelly.
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Upper: Infected Mid Gut, Yellow Extreta on Bottom Board, Lower: Healthy Mid Gut

Control Measures

Useofana n t i brunmagillingor, G&umidil B 6lt maybegivenin sugar
syrupconsistingof 100 mg Fumigillin percolonyin 250ml. cold
sugarsyrupfor 10 dayscontinuously The solutionmay be spreacbn
beebodyalsa Apart from abovethe managemenpracticeswvhich are

to befollowed for Acarinediseasanay alsoto befollowed for thisinfection

Il . Brood Diseases
1. European Foul Brood DiseaseEFB)

It was first noticedin Mahabaleshwam Maharashtrahenin CastleRock in Karnataka It is
causedyy a grampositivebacteriumcalledMellisococcusPluton The bacteriumentersthelarval
gut throughfood andgrowsthere The diseasés spreadthroughhousecleaningandnursebees
As well asthroughrobbing,drifting anduniting of colonies

Symptoms
. Colonystrengthreduces
. Total absencef sealedbrood

. Appearancef deadlarvae

1

2

3

4. Larvaediein curledposition

5. Somefoul or sourishodoris emitted
6

. Appearancef patchybrood

Patchy Brood Bacteria
Control Measures

Use of antibiotics called éTerramyci@ Add 100 mg terramycinin one cup normal cold sugar
syrup Stir it well soasto dissolvethe powder Add this solutionin oneliter of sugarsyrup Feed
the colonieswith 150-300ml. medicatedsyrupthreetimesat anintervalof 7 days This treatment
shouldbe givenatthe commencemenif freshbroodrearing
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ManagementPractices

1. Uniting theweakcolonies

2. Isolationof infectedcolonies

3. Restrictionson exchangeof combsor otherequipments
4. Sterilizationof equipmentsy usingformalin beforeuse
5. Restrictionson movemenbf the colonies

2. SacBrood Disease

The diseasdirst appearedn Meghalaya Thenspreadto North India andthenin 1991in South
India In M.S. it appearedn 199697. It is causedby a virus called Thai Sac Brood Virus
(TSBV).

Symptoms

1. Deathof thelarvaebeforepupation

2. Typical sacformationin pupalstage

3. Infectedcombsshowperforatedcapping

4. Affectedlarvaebecomeyellow or grayishandslowly becomeblack

5. Thedeadlarvaebecomestraight

Control Measures

Beingviral infection,no medicinesareavailable Only managemenpracticescanbe adopted
ManagementPractices

1. Requeeningf thecolonyif queenis old.

2. Diseasedaolonyshouldbedestroyedo avoidfurtherspreadof disease

3. Sterilizationof beehivesandotherequipments

Typical SacFormation Infected Larva Stages of Sac Brood Disease
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[1l . Pest,Predators and Enemies
Parasitic Mites

Thereareonly few of ectoparasiticmites They areusuallyfound on the externalsurfaceof the
hostandsuckthe haemolympHor their survival

a) Tropilaelaps clareae

This mite is a native parasiteof the gainthoneybee,rock beewidely distributedthroughoutthe
Indian sub-continent, China and South East Asia. It is also found on Apis dorsata and Apis
laboriosain Nepal It is a seriougpestof Apismelliferain tropical Asia.

b) Varroa Jacobsoni

It is probablythe mostwidely distributedof Asian mites In the Europearbeesthe varroamite
caninfestbothdroneandworkerbrood Themite is red-brown,oval in shapeandaroundl.5 mm
by 1-1.2 mm. Affect adultaswell aslarval bees On adult beesthey are found on neckportion
andonabdomenWhenit affectslarvaethe emergingbeeswill bewith deformedwings

L

Varroa Tropilaelaps Varroa infested Wingless bee

Treatment

The most effective control of varroacan be gainedby using a combinationof both biological
methodsand chemicalmethods Using chemicalslike sulphurdusting, Formic acid treatment,
Thymol, Oxalic acid, acaricidelike Amitraz (12.5%). (Two applicationsat aninterval of 7 days),
etc helpsin reducingtheinfestationof the mites
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Wax Moth

Thereare two typesof wax moths,the greaterwax moth (Galleria mellonellgd andlesserwax
moth (Achroia grisella). The wax moth attackis more during monsoonseasonOld dark combs
attractwax moth femalesto lay eggs Emerginglarva feed on wax and thus form tunnelsor
galleries Suchcombsbecomeuselesdor beekeeping

Control Measures

Combrenewal,useof ParaDichloro BenzengPDB) for storingdrawnout supers

Aﬁgh :‘ e Y X
Wax moth affected comb
Wasps

Sevenspeciesof waspsare major enemiesof honeybees Theseare carnivorousin habit and
largestsocialinsects Theyarephysicallyableto preyon honeybeeswith aese They may attack
in largenumberdo causeseverdossedo anapiary

Control Measures

Useof wasptrap. To destroywaspnestduring night time by usingphosfumtablets
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Wasp Trap Yellow Banded Wasp

Birds

Green bee eater and king crow are predatorsof honey bees They attack beesduring
foraging Theattackis moreduringmonsoorseason

For controllingthebirdscrackerscanbefired.

Bear

Bearis avegetariaranimalandfond of honey During nighttime it attacksthe coloniesand
disturbwhole colony andeathoney As its skin is very thick, thereis any adverseeffect of
beestingsonit. As perwild life conservatioractbearcannotbekilled.
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BeeHunters

The human beings those who damage,destroy bee colonies mercilessly are the main
enemief honeybees

BeeDeath dueto Insecticidal Hazards

A Many timesthereare no symptomsof any diseasebut beesaredying. The deathis dueto
insecticidesprayon agri-horticulturecrops The main symptomis deadbeesshowextended

proboscis

A Thereshouldbe properunderstandingpetweena beekeepeandthe farmerwhile spraying
the insecticideson the crops Generallybiologically originatedinsecticidessuchas neem
seedoil or tobaccowater should be sprayedwhich not hazardousto honey bees The
insecticidedfrom neonichotinidegroupshouldbe avoided

A Spraying should be done after sun set If necessarycolonies should be packed by
providingfeedinginsidefor 1 or 2 daysto avoid beedeath
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Chapter-8
Technologyand Management for Honey and Bee Products

Dhananjay M. Wakhle
Retd Asstt Director/Development Officer
CentralBee Researchnd Trainingnstitute, KVIC,Pune

Introduction

Honeyis well known sinceancienttimes and usedin India andthe world. Besideshoney,
valuablehive productsproducedoy honeybeesuchaswax, pollen, propolis royal jelly and
bee venom also produced by honeybees The modern days beekeepingpracticed in
developed countries mainly for enhancemenin agrihorticultural crop production by
managedbeepollination Recentlyhoney and bee productsare in great demandfor its
commercialapplicationsin nutritional, medicinal,cosmeticsand other industrial products
Therefore the beekeepingndustryis now sunriseindustryin India andmostprospectiven
restof theworld.

VALUABLE PRODUCTS OF BEEKEEPING

BEE-WAX

HONEY

PROPOLIS

ROYAL JELLY

Fig.1. Valuable products Beekeeping.

Production of Honey

Honeyaspreparedy honeybee$rom nectarof flowers,convertedn to honeyby inversion
and evaporationdigested/ regurgitated,storedin to the cells of the comb, ripenedand
sealedis termedas honey In India, about 12,699 beekeeperand 19.34 lakh honeybee
coloniesare registeredwith National Bee Board India is producingabout1,33,200 MT of
ey(202122), (Source APEDA- FAO andMadhukrantiPortalt MoA & FW).
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Honey producedin India in small or large quantitiesby different speciesof Apis dorsata
(Wild Giant/ Rock bees),Apis cerana(Indian native hived bees),Apis florea (Small wild
bees),Trigonairidipenis (Stinglessbees)and Apis mellifera(European! Italian hived bees)
Therefore the assessmemdf the actualproductionof honeyis still to be exercised

The honeyis uniquebecausat is pre-digestedoy honeybeesndstoredin its comh Honey
is viscouswith 20% waterandalmost80% dissolvedsolidsincluding complexconstituents
mainly fructose,glucose,maltose,minerals,proteins,amino acids, vitamins, enzymesetc
Sinceancienttimeslike in Ayurveda,honeyhasbeenprescribedvith everymedicineto take
with honeyas yogwahiespeciallyfor cough,cold, throatsailments Thenfamoussurgeons
Charakand Sushrutapracticedhoneyfor treatmenton seriousburns,cuts,woundsetc The
medicinalvalue of honeyis mainly dueto its antroxidant, antibacterial,anti-fungal, anti-
viral, antidiabeticeffectetc Thatmakest mostnutritiousandmedicinal

Uni-floral honeyfrom singledominantfloral sourcelike litchi, mustard sunflower jamun

drumsticketc packedseparatelyfor its uniquecharacteristicsDifferent local sourceshave
its own importanceand demand Honey from nectarsof medicinal plantscarry respective
medicinal characteristicds specially termed as medicinal honey e.g. aonla eucalyptus
gjawain, tulsi etc. andthe world famousManukahoneyfrom Newzeland

Multi -floral or Mix flora honey producedoy honeybeesrom morethanonenectarsources
of flowering plantsmostly collectedin forests It hassimilar propertieslike otherhoneys,
howeverno specific dominantcharacteristidike unifloral honey It is similar to those of

otherhoneysin colour, flavour or taste

Extra-floral honey from nectarsecretionsfrom other than flowers like leavesof rubber
plants producedin coastalKerala, Tamil Nadu and Konkan areaof MaharashtraRubber
honeyis very light in colourandhigh tendencyof crystallization

Processingof Honey (IS 14522 1998

Honey is hygroscopicand liable to spoil due to granulationand fermentationdepending
mainly on its moisturecontent,other constituentsandenvironmentakonditions Therefore,
honeyneedto be processegroperlyto preventits spoilageunder controlled temperature
and time so to maintainits consistencyand natural properties The conceptof scientific
beekeepingand processingf honeyunderpeculiarIndian tropical conditions,beekeeping
practicesandquality controlwaspioneeredoy the CBRTI, Punesinceits inceptionin 1962
(Phadkeet al. 1967, 1968 1978. After continuoudong researctCBRTI developednodern
honey processingwith moisture reduction unit (Wakhle et al. 1988 199Q 1992 1995
1996.
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Fig.2. Honey processing cum moisture reduction unit

Themainprinciple of honeyprocessindy indirectheatingis:

A. Liguefy granulatechoneyandmakehomogenous$iquid to delaygranulation And
B. To kill sugartolerantosmophilicyeastcellsto preventfermentation

It consisted

I. Preheatingto liquefy at40 °Candmakehomogeneoukquid honey(PH-1)

II. Filtrationto removeinsolubleparticlesof wax, beeparts,dust,dirt etc

lll. Processingit 60 °C20 minutesto 80 °Cfor 5 minutesandsoonto kill yeastcells (HE1
IV. Reductionof excessnoisturecontentif necessaryHE-2)

V. Microfiltration to improveclarity, if necessary

VI. Coolingto roomtemperaturédHE-3)

VII. Settlingto removescumor foam(ST-3, ST-4)

VIIl. Bottling, packagingandlabellingasdesired

IX. Storagen honeyhouseatidealconditions(IS 7849: 1975

Basedon theseprinciplesseveralhoneyprocessinglantsinstalledall over India. Due to
thisthequality (IS 49411994 IS 14522 1998, marketandexportof honeyis boosted

Quality Control of Honey

CBRTI, Punefor thefirst timein India, laid downthe quality standard®f honeyasmember
of Apiary Industry SectionalCommitteeof the Bureauof Indian Standardsvere approved,
prescribedandpublishedasperBIS (IS 49411974 78). EarlierHoneyGradingandMarking
RulesunderAGMARK (1984 including quality parametersand procedureof analysisof
honey Recentlyasper FoodSafetyStandardéuthority of India FSSAI(201819) merged
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differentquality standard®f honey It is necessaryo maintainnaturalquality of honeyas
producedby the bees Beekeeperare supposedo follow the scientific techniquesn bee
management Bureau of Indian Standardshave published about 20 booklets on
beekeepinghivesandequipmentsBeekeepershouldfollow it very strictly andmakeit a
practiceto achievethe bestquality of its products Generallypeopleare not aware of
benefitsof honey To improve the consumptionof honey as nutritious food needwide
publicity, small packs and affordableprice i Na t kn 0 & &sypare, as producedby
beekeeperfrom honeybeekeepingHowever,sometradersto get high profits and short
term gainsadulteratehoneyby cheapsugarsyrups,rice syrups,High fructoseCorn Syrup
(HFCS), etc Detectionof suchadulterantsneedsmodernlaboratorieghat costvery high
charges Even contaminationof honeywith insecticides pesticidesand other drugsand
chemicalsneedto be checkedn laboratorieswith high techfacilities.

Value Addition of Honey

Bottling and Packagingof honeyin proper materialsand shapesas per size with well

designedbottlesor jars andlids will addvalueto the honey Furtherattractivelabeling
andinformationwith propercolour combinationto catchthe sightof commonconsumer
and feel happy aboutit. By highlighting its own unique characterdike Primary (Pre

digested)Natural food, SugarFree, Fat free, Glucoserich, Other Nutrition Facts,etc

Naturalhoneyin differentformslike combhoney,chunkhoney,wild honey,foresthoney,
honey cream, honey butter etc Honey as flavouring agent, nutrition supplement,
nutraceuticalshoneyin productsof milk, confectionary,bakery and other foods and
fruits, honeydrinks etc. will further enhancets demandn domesticaswell asindustrial
sectors Besideshoney in Cosmetic products, the demandis rapidly increasingin

Ayurvedaaswell asAllopathic pharmaceuticahdustries

‘ )

=1

Honey

Multi-Flora

Fig.3. Bottling and labelling of honey
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Marketing of Honey

Honey of different brandsin different attractive packagingand labelling sold in market
mostlyasmedicineatvery high price Hencedemands restricted Whereashoneyis most
nutritious natural food. It should be promotedas nutritious food supplementHowever
purity andquality of honeybe assuredThereis greatdemandor exportof Indian Natural

Honey in various countries,provided purity, quality and consistencyis maintainedto

competewith theworld leaderdike China It is difficult but notimpossible In view of the

recentdevelopmentsn moderntechnologyandapplicationof honeyfor healthpurposes,
we in India, have great opportunity, if we are very seriousand honestin practice of

scientificbeekeepingo bring India on top. India hasvariety of NaturalHoneysin colour,

flavour, tasteandpropertiesdependsnainly on floral/plantsource Dueto wide publicity

andawarenesthe consumptiorof honeyhasincreasedrom initial 0.4 g to 5-7 g thatmay

further enhanceto about10 timesi.e. 40-50 g per capitain next 2-3 years The rapid

increasen demandof honeyin domesticand internationalmarketwill compeldoubling

the productionand beekeepingn India Thus,the presentscenariomay be consideredas

greatopportunityandprepareto takefull advantagef greatscopeof beekeeping

BeeCharacteristics, Usesand Wax Extraction

When beesneedspacefor storageof brood, food-nectar(honey)and pollen, honeybees
secretwax from its body called wax glandsin abdominal segment They construct
hexagonaktombfrom secretedvax very skillfully. All the storedfood andbroodremain
safe and unaffectedfrom any contaminationdrom environmentor climatic conditions
Initialy beewaxwhensecretedn scaleformsis liquid andtransparenbut becomessolid
andsoftwhencomesin contactwith surroundingemparature

Old combsand blackeneddueto contaminant$rom coloring pigmentsfrom storedhoey,
pollen and brood usedfor wax extraction Small piecesof suchold combstakenin a
cottonbagandtied. The bagwith comb piecesimmersedin hot waterto melt wax. The
meltedwax settlesat the top layer is transferedasliquid wax througha cleanfilter cloth
in cold water pan to solidifye. The cold water is removedand pure solid wax cake
separated About 200-300 g wax may be collectedfrom a single colony Thus freshly
extracted beeswaxis pale whitish in colour, mainly consists of fatty acids Its
characteristias antibacterial antifungalandantiviral etc

. *u-;. ol 3
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into Beeswax
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Beeswaxusedin severalmedicinal ointments,skin lotions, creamsand other cosmetic
formulationslike lip-gel etc Its applicationsin surfacecoatinglike vanrnishespaints
furniture polish etc Besidesusedin holy candlestoys, moulds,amunition coatingetc

Mostimportantuseof beeswaxn makingcombfoundationsheetdor honeybeecolonies
asessentiatombrenewalmanagemen scientific beekeeping

BeePollen Characteristics and by Pollen Trap

Beescollect Pollenasfood / protein source,packaspollenloadin basketon hind legs,
carryit to thehive andstorein combcells It is actuallythe maleseedof a flower blossom
which are collectedby the honeybeesand mixed with the beesdigestiveenzymesBee
pollenis low in caloriesbut rich in proteins,amino acids,vitamins, minerals,enzymes,
beneficialfatty acids,carbohydratesandbio-flavonoidswhich areantiviral, antibacterial
andhelpful in lowering cholesterolstabilizingandstrengtheningapillaries Its ability to
rejuvenatethe body, stimulatesorgans,enhancewitality and accelerategate of recovery
makesit a populartonic amongathletesand sportsmen Collection of Beepollen from
Apis ceranaby pollen trap developedandtestedsuccessfullypy CBRTI during 198081
andfrom Apismelliferain 199293, respectively

Fig.5. Bee Pollen Trap

Bee pollen usedas Health/NaturalFood As Nutraceutical Medicine, Proteinsubstitute,
and Energy Revival, also Allergy Treatmentand as in various forms as liquid Tonic,

Tablets,Capsulesalsoin applicationsof CosmeticéPaste Lotion, Creamsetc Price of

BeePollen30-50 USD perkg.

Characteristics Usesand Production of Royal Jelly
Royaljelly fed ordinaryegglarva,developsntofi g u e e n |
which is mostfabulous healthy,fertile, female Fairly fluid,
pasteike whitish pale,with sourflavour andtaste >
Rj contains 50-70 % water,dry rj contains17-45 % e

. . , Fig.6. Royal jelly in Queen Cell
proteins 18-52 % sugars3-19 % lipids, 2-3 % minerals

T

It is Naturalrevitalizer Royaljelly is secretionof brain glandsof worker beeswhennew
gueenrequired Rejuvenateeffect, highly nutritiousfood, Cosmeticpreparationgor skin
andhair, Capsulestablets,powder
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Production, Characteristics Useof Propolis

Propolisis naturalresinproducedoy the honeybeecoloniesof ApismelliferaandTrigona
iridipenis i.e Stinglessbeesonly. Collection of propolisfrom hive by applying Propolis
netand processed refinedfor further application It containsmainly resins4571 50 % ;
(flavonoids, Phenolicacids & Esters) Waxes& fatty acids 251 35 %; Essentialoll
(Volatiles) 10 %; OtherOrganicminerals05 %; Pollencontent05 % etc. Propolisshows

Antibacterial Antiviral activity, andFungicidaleffect
I

Fig. 6. Propolis collected from honeybee colony

Propolisusedasnaturalresinfor surfacecoatingsin cosmeticaandmedicines
Characteristics, Usesand Production of BeeVenom

BeeVenomis initially colorlessclear,wateryliquid but driesquickly. Dry venomis light
yellow. Grosscomposition Water (Liquid venom)80 i 90 %; Dry Venom contents-
Proteins& PeptidesMellittin 50 %; Apamin3 %; MastCell Degranulating?eptide2 %;
Histamine,Dopamine0.5 %; Amino acids1 %; Phosphédipids 5 %; Volatile comp4 %.
CBRTI, Punehaddeveloped1986 wired framewith timer and batteryoperatedvenom
extractionunit for Apisceranabeecoloniesandtestedsuccessfully

Beevenomis an essentiapartof APITHERAPY andUsedin injectionsfor rheumatism,
arthritis, toxic effects

Fig.8 Bee Venom Extractor

Basicallybeekeepings practicedfor productionof honey The additionalknowledgeand
advancdraining requiredfor commercialproductionof valuablebeeproducts
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Chapter - 9

Empowering Farming Community through Apiculture

(Honey Bee Villag: Status, Case and Scaling
Sunil Kumar, SMS (AE), KVK,Kaneri Kolhapur, Maharashtra
Lakhan Singh, Professor, ACES, Amity University
Noida, Uttar Pradesh

Introduction

Apiculture or beekeepings increasinglyrecognizedasa crucial agriculturalpracticein India,

reflectingits potentialto significantly impactthe country'seconomy,environmentand food

security The practiceinvolvesthe maintenancef beecoloniesfor the productionof honey,
beeswaxand other bee productsas well as for the essentialservice of pollination The
importanceof apiculturein India can be underscoredoy the country'sdiverse flora and
favorableclimatic conditions,which createanideal environmenfor beekeepingbeekeeping
Economically,apicultureplays a vital role. India is one of the top honeyproducersin the
world with an annualproductionof approximately120000 metric tonnesas of 2021 The
domesticdemandor honeyis growing, drivenby its widespreadisein traditionalmedicines,
culinary applicationsand an increasingawarenes®f its health benefits Moreover, Indian
honey has a significant presencein the global market In the fiscal year 202021, India
exportednoneyworth USD 72.57 million, contributingsubstantiallyto the nationaleconomy
This export value reflects the increasingquality and competitivenesf Indian honeyin

international markets The growth of the honey industry not only booststhe income of

beekeeperdut also contributesto the country'sexport earning Beyond honeyproduction,
apicultureoffers substantiakemploymentopportunities particularlyin rural areaswherejob

options are often limited. Beekeepingequiresminimal land and investment,makingit an
accessibleventurefor small and marginal farmers According to the National Bee Board,
thereareover 300000 beekeepermanagingapproximately3.4 million beecoloniesin India.

This widespreadparticipation in beekeepinghighlights its potential as a tool for rural

developmentand poverty alleviation The sectorprovidesa sustainablesourceof income,
helpingto stabilizetherural economyandimprovethelivelihoodsof manyfamilies

Environmentalbenefitsare anothercrucial aspectof apiculture Beesplay an indispensable
role in the pollination of various crops, which is essentialfor the production of fruits,
vegetablesand seeds According to the Food and Agriculture Organization (FAO),
approximately75% of the world'sfood cropsdependon pollinationto someextent In India,
therole of beesin pollinationis vital for the agriculturalsectorwhich employsabout58% of
the populationand contributesaround17-18% to the GrossDomesticProduct(GDP). The
Indian governmenhasrecognizedhe importanceof apicultureandhasimplementedseveral
policies and programsto supportthe sector The National Beekeepingand Honey Mission
(NBHM), launchedin 202Q aimsto promotescientific beekeepingenhancdhe quality and
production of honey, and provide necessaryinfrastructure and marketing support to
beekeepers
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Efficient pollination by beescanincreasecrop yields by up to 30%, therebyenhancingood
securityandagriculturalproductivity This increasan productivityis particularlyimportant
for smallholderfarmerswho rely heavily on crop productionfor their livelihood security
Additionally, beekeepindasa positiveimpacton biodiversity By promotingthe growth of
various plant speciesthrough pollination, beeshelp maintain the ecologicalbalanceand
supportdiverse ecosystemsThis biodiversity is crucial for the resilienceof agricultural
systems particularly in the face of climate changeand other environmentalstressesThe
presenceof healthy bee populationscan lead to more robust ecosystemshat are better
equippedo withstandandrecoverfrom adverseconditions

Despitethe numerousbenefits,the apiculturesectorin India facesseveralchallengesThe

primarythreatsincludethe useof pesticideshabitatloss, climate change andthe spreadof

diseasesnd pestsaffectingbeecolonies Pesticidesin particular,posea significantrisk as
theycanleadto colonycollapsedisorder(CCD), aphenomenomvhereworkerbeesabandon
the hive, leadingto the collapseof the colony To addresghesechallengesthereis a need
for concertecefforts from both governmentind nongovernmentabrganizationsinitiatives
suchas promoting organicfarming practices,creatingawarenessaboutthe importanceof

beesandprovidingtrainingandsupportto beekeeperareessentiabtepstowardssustaining
and enhancingthe apiculturesector Suchinitiatives are crucial for the developmentand
sustainabilityof the apiculture industry in India. Apiculture is an essentialagricultural
practice in India with significant economic, environmental and social benefits The
industry'scontributionto the economythrough honey productionand exports,its role in

providing employment and improving rural livelihoods, and its critical function in

pollination and biodiversity conservation highlight the multifaceted importance of

beekeepingWith continuedsupportandthe adoptionof sustainableracticesapiculturein

India canthrive, ensuringfood security,environmentahealthand economicprosperityfor

thenation

Scopeof Growth in Apiculture

The apiculturemarketis poisedfor significantgrowth with an estimatedcompoundannual
growth rate (CAGR) of 4.3% between2020and2025 The Asiai Pacific regionleadsasthe
dominant producer,reflecting its strategicimportancein the global market A report by
IMARC highlights that the Indian apiculture market is on a robust growth trajectory,
projectedto reacha valueof Rs 33,128 million by 2024 expandingat a remarkableCAGR
of nearly12%. This growth underscore$ndia'sstatusasa major playerin the globalhoney
market,beingthe sixth largestexporterof naturalhoney In the fiscal year2019 20, India
exported59,536.75 metrictonsof naturalhoney,generatingevenueof Rs63382 crore The
primary export destinationsincluded the USA, Saudi Arabia, Canada,and Qatar This
increasing international demand for organic honey offers an excellent opportunity to
promote organic beekeepingpracticesin India. At present,about 12,699 beekeeperand
19.34 lakh honey bees colonies are registeredwith National Bee Board and India is
producingabout1,33,200 Metric tonnesof Honey(2021-22 2nd advanceestimate)
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India is one of the major honeyexportingcountriesin the World andhasexported74,413
MT of Honey worth Rs. 122117 crore during 2021-22. More than 50% of the honey
productionin India is being exportedto other countries India exporthoneyto about83
countries The major markets for Indian honey are USA, Saudi Arab, United Arab
Emirates, Bangladesh,Canadaetc Mustard honey, eucalyptushoney, lychee honey,
sunflower honey, pongamiahoney, multi-flora Himalayanhoney, acaciahoneyand wild
flora honeyaresomeof the majorvarietiesof honeyexportedfrom India.

To further developthe apiculture sector, expandingthe landscapefor beekeepingand
diversifying the specieson a commercialscaleare crucial India is uniquely positioned
with four of the sevenknown bee species Two of thesespeciesare domesticatedApis
cerana(orientalhoneybee)and Apis mellifera (Europearhoneybee) The othertwo, Apis
dorsata(giant/rockhoneybee)andApisflorea (dwarf honeybee)arewild species

Table.1. Year-wise details of Honey Production for last 6 years (201213 to 201718)

estimatedby NBB
Year Production Percentage of growth | Value in
(Thousand MTs) (Rs. Cr)
201112 68.87 5.00% 978
201213 72.30 5.00% 1027
201314 76.15 5.33% 1082
201415 80.53 5.75% 1144
201516 88.90 10.39% 1263
201718 94.50 6.30% 1342
201819 105.00 11.11% 1491
201920 117.60 12% 1669
202021 135.24 15% 1920

Beesare essentiafor pollination, playing a vital role in the agriculturalecosystemMajor

crops that benefit from bee pollination include oilseeds, orchard crops, legumes,
vegetablestimber treesand ornamentalflowers The conservationand multiplication of

beepopulationsare highly dependenbn the densityand compositionof local flora, which

provide the necessaryfood resourcesfor these pollinators India boastsaround 500

flowering plant speciesthat serveas major or minor sourcesfor foraging, resultingin a

diversearray of naturalhoneyflavors Theseinclude rapeseed/mustardtoney,eucalyptus
honey, lychee honey, sunflower honey, karanj /pongameaoney, multi-flora Himalayan
honey,acaciahoneyandwild flora honey This variety createducrative opportunitiesfor

the beekeepingndustry,enhancinghe marketappealandvalueof Indian honey
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Production volume of natural honey worldwide (2000 to 2022) (in 1,000 metric tons)
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(Sourcehttps//www.statista.com/statistics/755215/nattimaheyproductionvolumeworldwide))

An organizedand technologydriven beefarming sector can significantly contribute to

employmentgenerationthrough skill-building projects The developmentof this sector
alignswith severalSustainablddevelopmeniGoals(SDGs) Specifically,it supportsGoal
1 (No Poverty)by creatingjob opportunitiesandfosteringeconomicgrowth Goal 2 (Zero
Hunger)is addressedhroughthe enhancementf agricultural productivity via effective
pollination Goal 3 (Good Health and Well-Being) is promotedthroughthe productionof

natural,healthyhoneyandrelatedproducts Lastly, Goal 15 (Life on Land)focuseson the
conservationof biodiversity and vibrant ecosystemswhich is intrinsically linked to the
healthof beepopulationsandtheir habitats

The Indian apiculturemarketis setfor substantialgrowth, driven by both domesticand
international demandfor honey and honey products Strategic initiatives to promote
organic beekeepingand commercial expansion can further enhance the sector's
contributionsto economic development,environmentalsustainability,and social well-

being By leveragingthe rich biodiversity and the existing expertisein beekeepinglndia
can strengthenits position in the global apiculture market, creating a sustainableand
prosperouguturefor theindustry

SweetRevolution Helping in Atmanirbhar Bharat

The SweetRevolution,aninitiative aimedat promotingbeekeepingandhoneyproduction,
has the potential to significantly contributeto the vision of AtmanirbharBharat (Self

Reliant India) through various economic, agricultural and environmental benefits

According to the National Bee Board, the Indian apiculture marketis poisedto grow
substantially,with the country'shoneyproductionincreasingfrom approximately65,000
metric tonsin 2005to over 120000 metric tonsin 202Q This growth reflectsthe sector's
capacity to generatesubstantialrural employmentand diversify income sourcesfor

farmers, who can integrate beekeepingwith traditional agriculture for an additional
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This is particularlyimportantfor the empowermenbf rural women,who can engagein
beekeepingwithin their communities, promoting economic independenceand social
upliftment The agricultural benefits of the Sweet Revolution are profound Bees are
essentiapollinators,andtheir activity canleadto a 20-25% increasan agriculturalyields,
significantly enhancingthe quality and quantity of crops such as oilseeds, fruits,
vegetables,and legumes Enhancedpollination supportsfood security and increases
farmersiincomes directly contributingto economicstability. Furthermorethe demandfor
organichoney,which grew at a CAGR of 10% between2015and202Q drivesfarmersto
adoptorganicfarming practicesimproving soil healthandreducingrelianceon chemical
fertilizersandpesticides

Environmentakustainabilityis anothercritical aspecbf the SweetRevolution Beesplay a
crucial role in maintainingbiodiversity by pollinating a wide variety of plants,helpingto
preservevarious speciesand maintain ecological balance India, with its rich flora,
provides an ideal environmentfor beekeeping The country hosts approximately 500
flowering plant speciesthat are key sourcesof nectarand pollen, contributingto diverse
honeyflavors such as mustard,eucalyptusychee, sunflower and Himalayan multiflora
honey Beekeepingalso supportsforest conservationwherehoneyproductionfrom forest
flora can provide economicbenefitswhile encouragingthe preservationof forestsand
native plants The industrial and market expansionopportunitiesoffered by the Sweet
Revolutionaresignificant The honeyprocessingndustry,including the productionof by-
productdike beeswaxroyaljelly, propolisandbeevenom,holdsimmensepotential These
products have numerousindustrial and medicinal applications,creating new business
opportunitiesandboostingthe economy

India'shoneyexports,which amountedo 59,536.75 metrictonsvaluedat Rs 63382 crore
in 201920, highlight the sector'sexportpotential Enhancegroductioncanhelp capturea

larger share of the global market, contributing to foreign exchangeearnings and
strengthening n d ie@r@omicposition internationally Technologicaladvancemenand
innovation are critical to the successof the Sweet Revolution Promoting modern
beekeepindgechniquessuchas advancedhives and betterdiseasemanagemenpractices,
canimproveproductivity andefficiency Investmenin researclanddevelopmentanlead
to improved bee breeds, better pest control methods and superior honey quality.

Collaborationwith educationalnstitutionsandresearctcenterscandrive innovationin the

apiculture sector, ensuring sustainableand progressivegrowth Governmentsupportis

pivotal in realizingthe potentialof the SweetRevolution Policiesthat provide subsidies,
low-interest loans, and incentives for beekeeperscan significantly boost the sector

Infrastructuredevelopment,such as storagefacilities and transportationnetworks, can
enhancemarket accessand profitability for beekeepersTraining and capacitybuilding

initiatives, including workshops and certification programs, are essentialto equip
beekeepersvith necessarskills and knowledge The SweetRevolution aligns perfectly
with the goalsof AtmanirbharBharat
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By leveragingthe potentialof apiculture,India canachievegreaterselfreliance,improve
rural livelihoods, promotesustainableagricultural practicesand strengthents positionin
the globalhoneymarket

Challengesand Effective Solutionsfor the Honey BeeSectorin India

The honeybeesectorin India is vital for agriculturalproductivity, rural employmentand
biodiversity However,it facesseveralchallengeghatimpedeits growth andsustainability
Addressingtheseissuesrequiresa comprehensiveinderstandingf the challengesandthe
implementatiorof effectivesolutions

Challenges
1. Pesticidesand Chemical Use

The widespreaduse of pesticidesand chemicalfertilizers in Indian agriculture posesa
significantthreatto beepopulationsPesticideresiduesn honeycanbe ashigh as20-30%,
leadingto colony collapsedisorder(CCD). Accordingto a studyby the Indian Council of
Agricultural Researci{ICAR), pesticideexposuras aleadingcauseof beemortality:.

Solutions Regulating PesticideUse

Implementing stricter regulations on pesticide usage can protect bee populations
PromotingintegratedPestManagemen(IPM) practicescanreducetherelianceon harmful
chemicals According to the Ministry of Agriculture, training farmersin IPM could
decreasgesticideuseby 30-40%.

2. Climate Change

Climatechangeaffectsbeeforagingpatternsandplantflowering cycles,leadingto reduced
honey yields Extremetemperaturesdroughtsand unseasonatains disrupt the natural
lifecycle of bees A 2020reportby ICAR indicateda 15-20% declinein honeyyield dueto
adverseclimatic conditions

Solutions Climate Adaptation Strategies

Developing climateresilient bee species and promoting climatesmart beekeeping
practicescanmitigatetheimpactsof climatechange Researchnstitutionsshouldfocuson

breedingbeesthat canwithstandextremeweatherconditions Additionally, beekeepersan

be trained in adaptive practices such as shifting hive locations and providing

supplementaryeedingduringadverseconditions

3. Habitat Loss

Urbanizationdeforestatiorandagriculturalexpansiorresultin the lossof naturalhabitats
for bees The ForestSurveyof India reportsa declinein forestcover, which reduceshe
availability of diversefloral resourcesiecessaryor beenutrition. This habitatlossleadsto
nutritional stressandweakenedeecolonies
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Solutions Habitat Conservation

Protectingandrestoringnaturalhabitatsis crucial for beehealth Initiativeslike plantingbee
friendly flora, establishingpollinator corridors and conservingforests can enhancethe
availability of foragingresourcesCommunitybasedconservatiorprogramscaninvolve local
populationgn habitatrestoratiorefforts

4. Lack of Modern BeekeepingTechniques

Many beekeepersn India still rely on traditional methods,which are less efficient and
productive Accordingto the NationalBeeBoard(NBB), only 30% of beekeeperasemodern
techniquesresultingin lower productivity andhighervulnerability to diseasesindpests

Solutions Promoting Modern BeekeepingTechniques

Encouraginghe adoptionof modernbeekeepingnethodssuchasadvancedive designsand
improved diseasemanagemenpracticescan increaseproductivity The governmentcan
provide subsidiesandtraining programsto help beekeepergransitionto moderntechniques
Accordingto NBB, modernizingbeekeepingracticescanincreasenoneyyields by 20-30%.

5. Limited Researchand Development

Investmentin apicultureresearchis insufficient In 2019 the Indian governmentallocated
only Rs 25 crorefor apicultureresearcha small fraction comparedo agriculturalresearch
funding This underinvestmenhampersadvancements beebreedingdiseasenanagement,
andtechnologydevelopment

Solution: Increasing Researchand Development

Boostinginvestmentin apicultureresearchis essentialfor sectorgrowth Allocating more
fundsfor researcltanleadto advancements beehealth,pestcontrolandhoneyproduction
Collaborationbetweenresearchinstitutions, universitiesand the private sector can drive
innovation

6. Market Accessand Infrastructure

Many smallscale beekeepersstruggle with market accessand infrastructure The NBB
reported that 70% of beekeeperdace difficulties in marketing their products due to
inadequatestorage, transportationand market linkages This limits their income and
profitability.

Solution: Improving Market Accessand Infrastructure

Developing better infrastructure for storage,transportationand processingcan enhance
marketaccesdor beekeepersEstablishingcooperativesand farmer producerorganizations
(FPOs)can help smaltscalebeekeepersollectively markettheir products,negotiatebetter
pricesandaccesdargermarkets
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7. Price Fluctuations

The honey market in India is highly volatile with prices fluctuating due to seasonal
productionvariationsand market demand Beekeeper®often lack the bargainingpower to

securefair prices For instancethe price of raw honeycanvary from Rs 150to Rs 300 per

kilogram dependingn the seasorandmarketconditions

Solutions Stabilizing Honey Prices

Implementingprice stabilizationmechanisman protectbeekeeperfrom marketvolatility.
The governmentansetminimum supportprices(MSP) for honeyandcreatebuffer stocksto
managesupply fluctuations Additionally, promoting the export of high-quality honey can
openup newmarketsandreducedomesticprice volatility.

Addressingthe challengesn the honeybeesectorin India requiresa multifacetedapproach
involving regulation,education researchand infrastructuredevelopmentBy implementing
these solutions, India can enhancethe sustainability and productivity of its apiculture
industry, contributing to rural livelihoods, agricultural success and environmental
conservation

SuccessfulCaseof Honey BeeVillage in Patagaon Kolhapur, Maharashtra

Patagaonlocatedin the Kolhapurdistrict of Maharashtrahavinga populationof 1500in 375
householdss full of naturalresourceshasemergedas a successfukexampleof promoting
beekeepinghroughits Honey Bee Village initiative. This village has a long tradition of
honeyproduction This communitydrivenprojectaimsnot only to enhancéoneyproduction
but also to improve rural livelihoods, conserve biodiversity and promote sustainable
agriculturalpractices The presenceof beesin Patagaorhasenhancedollination activities,
leadingto bettercrop yields and promotingbiodiversity conservation Beekeepingsupports
the growth of variousagriculturalcropsandwild flora. Studiesindicatea 15-20% increasdn
crop yields of key agricultural cropssuchas oilseeds,legumesand fruits due to improved
pollination servicesprovided by beesin the region This Village perfectly exemplifiesthe
conceptof AtmnirbharVillage.

Key Features
Agenciesinvolved

MaharashtraState Khadi & Village industries Board, Mumbai and District Planning
Committee Kolhapurimplementedhe conceptof i Ho nBegVi | | @gddache Gaon

Patgaon in associationwith National Bank for Agriculture and Rural Development
(NABARD), Kolhapurandotherlocal institutions Governmenfunding of approximatelyRs

2 crore has beenallocatedfor the developmentof apicultureinfrastructureand capacity

building programsn Patagaoroverthe pastfive years
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Community Engagementand Participation

Patagaon'sHoney Bee Village initiative has actively involved the local community,
including both men and women Women in patrticular, have been empoweredthrough
beekeeping, contributing significantly to household incomes It has involved the
beekeepersfrom villages like Shivday Anturli, Mathgaon Bharamalwadi Dele,
ChandamwadiMani, Tali Bhatwadi Over 200 beekeepersare working for the honey
collection Amongthem42 are organicbeekeepers Householdsn Patagaorare actively
engagedin beekeepingactivities, with  women accounting for nearly 40% of the
participants This haspavedthe pathfor beekeepefor sellingtheir honeywith appropriate
packagingand labeling With the help of NABARD they have also establishedan FPO
namediPatagaomMadhutpadalShetkariC o mp aamdth@ywill betrainedfor atleast03
years Theyhavebeenencouragedo purchaseat leastfive beehives

Training and Capacity Building

Regulartraining programsandworkshopsare conductedo educatebeekeepersn modern
apiculture practices These sessionscover topics such as hive managementdisease
prevention,honeyextractiontechniquesand sustainablébeekeepingractices More than
200 beekeepersin Patagaonhave received training through governmentsponsored
programsand initiatives by NGOs, improving their skills and knowledgein beekeeping
The major training institutes are MaharashtraState Khadi & Village industriesBoard,

Mumbai, NABARD and Rural Self EmploymentTraining Institute (RSETI) Kolhapur

Batchesof beekeepershave also received trainings from Bee Keeping Training and

Researchnstitute,Pune

Honey Production and Quality

Patagaonproducesa variety of honey, including multifioral and monofloral types,
leveragingthe diverseflora of the region The honeyis known for its purity and quality,

attracting buyers locally and regionally The annual honey production from Patagaon
exceeds20 metric tons, with an averageyield of 20-25 kilograms per hive per season
during peak flowering periods The common collection centre at village has also been
startedfor certified beekeepersTheyhavedifferentrolesto play like live demonstratiorof

quality and purity of honey beekeepers/collectionentre They have also a setup of

Commonfacility centre Lab testing,processingandpackaging

EconomicImpact

Beekeepinghas significantly contributedto the local economyby providing additional
incomesourcesfor farmers It hashelpeddiversify livelihoods, reducingdependencyn

traditionalagriculture The HoneyBee Village initiative hasincreasechouseholdncomes
by approximately30% on averagepenefitingmorethan 300 individualsdirectly involved

in beekeepin@ctivities Total productionof about20 Metric ton hasprovidedemployment
to thelocalsalsoin tourism
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ExtensionActivities and Popularization

To attractthetouristthe village hasbeendisplayedwith attractiveboardshoardingsselfie
pointsanduseof CDs, Booklets,brochuresetc Different live demonstratiorhasalsobeen
donefor honeybeeliteracy. Governmenis alsoplanningfor honeybeebreedcentre This
village hasalsobeennew attractionfor tourism

BestRural Tourism village Award (Bronze Category)

Patagaorasbeenawardedwith BestRural Tourismvillage
Award (Bronze Category),a prestigiouscompletionheld at
nationallevel by centralTourismministry. Thus,thefarmers
from this regionaregainingpopularityon a nationalaswell

asinternationalscale

In fact, evenPatgaorhasbeenincludedon the mapsfor its
Madhache Gaon Patagaonwas the only entry from
Maharashtrafor the rural section in this nationallevel
competition

The Governments taking effortsto ensurethatthe honeyreachesll overthe world asan
independentoneybrandby the named&atagaoé The governmentwas saidto focus on
developingtrained manpowerfor honey production Apart from this, Gl tagging and
trademarkingwill also be carried out A Honey Garden establishments also in the
pipeline

Applaud the Efforts of MadhuSakhis

40 womenof P a t a g $hiv Bhaldi Mahila Gram Sangh(a Group of all SHGsin the
region)haddecidedto actively participateHoneybeeVillage. A batchof around30 women
candidatehavebeentrainedin beekeepinglongwith sometrainingin honeyprocessing

Mobilizing women,especiallyin the hilly terrainof Patagaons not an easytask RSETI
wasthetraininginstitutefor them

RSETIprovidedthefollowing substances

A RSETIofferedcoreskill trainingin beekeepingndalsoEntrepreneurshipevelopment
Training, FinancialLiteracy, andLeadershigbuilding training

A A veteranbeekeepepromptly registeredas a Master trainer and paving the way for
upcomingbatches

A All the womenare part of various Self-Help Groupshencebetter credit linkageswill
happeraftertraining

A The certificatethat they will getwill be from the Governmenbf India, providing pan
India validity andrecognition
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Maharashtré&stateKhadi andVillage IndustryBoard (MSKVIB) providedwomenwith the
benefits of Madh Kendra Yojana i.e. a 50% subsidy for purchasingbee boxes and
equipments

Eachwomanbuy a Bee Box andthese35 beeboxesmanagedy Shiv ShaktiGramSangh
with the help of veteranBeekeepem the region Incomegeneratedrom the initial stage
without beebreedingis asfollows:

Number Price of Bee Boxes Honey Income Earned
of Bee (Wi'th MSKVI 8dlection (Considering MSP ofRs.
Boxes Subsidy) (In kg) 500/kg)
1 3500
35 1,22,500

So with aninvestmentof aroundRs. 65 thousandvomencanearntwice asmuchastheir
input cost To makethis model a reality RSETI aswell asMSKVIB will handholdthese
womenfor the next2 years Sinceall thesewomenarenow certified beekeeperthey will
be registeredas the membersof newly registered PatgaonHoney Farmer Producer
Companywhich is an anchorof the entire honeyvillage project Theywill beinvolvedin
the productionof honeyalsothe processingand saleof honeyand valueaddedproducts
Hence theseMadhuSakhidasprovideda muchneededasefor this entireproject

Scaling Strategies

Honeybeevillages,promotingbeekeepin@sa sustainabléncomesourcefor farmershold
promisefor rural developmenin India. Here are somescalingstrategieso empowerthe
farming communitythroughthis approach

A Establish FPOs linking honey producers,processorsand marketers This facilitates
knowledge sharing, bulk procurementof beekeepingequipmentat lower costs and
collective marketingfor betterbargainingpower

A Partnerwith governmentbodieslike the National BeekeepingBoard and NGOs for
training, financial assistancandinfrastructuredevelopment

A Organizetraining programson beekeepingractices honeyprocessingyalue addition
techniquesandbeehivemanagemenPartnerwith agriculturaluniversitiesandresearch
institutionsfor technicalexpertise

A Connect experiencedbeekeeperswith beginnersfor onthe-ground guidance and
mentorship

A Setup centralizedhoney processingunits in villages to ensurequality control, value
addition(like producingbeeswaxyproduct$ andbetterstoragefacilities.

A Develop market linkages with supermarketsprganic storesand online platforms to
expandreachandensurefair pricesfor honeyproducers
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A Develop mobile applicationsfor beekeepergo accessinformation on beekeeping
practicesmarketprices,weatherforecastaanddiseaseontrolmeasures

A Promoteapiculturenotjust for honeyproductionbut alsofor pollinationserviceswhich
canbenefitnearbyfarmsandincreasecropyields

A Encourageorganic beekeepingpracticesto produce high-quality honey and fetch
premiumprices

A Createa distinct brandidentity for honeyproducedin thesevillages, highlighting the
ethicalandsustainablg@roductionmethods

A Promotebeekeepingisingnativehoneybeespeciesadaptedo the local environment

A Educatearmersabouttheimportanceof beesin pollination andthe dangerof pesticide
use

A Supportresearchon improving beehivedesigns,diseasecontrol methods,and honey
productiontechniques
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Chapter - 10
Successful Cases for Beekeeping

Successful Cas#

AbreezeHoney andMadhushakti Honey: A CaseStudy on Beekeeping
Dattatray B. Gawade Subject Matter Specialist and
PrashantG. Shete Senior Scientist & Head
Krishi Vigyan Kendra,NarayangaonPune, Maharashtra

Introduction

Indiahasoneof thew o r lladgéstyouth populationwith nearly600million peopleunder25
years Agriculture is vital to the Indian economy, contributing to food security, rural
developmenaindemploymentHowever,the sectorfacesa significantchallengen attracting
andretainingyoungpeople The growing youth population,India mustfind innovativeways
to engagethe younger generationin agricultural activities Young people bring fresh
perspectives,nnovative ideas and an eagernesdo adopt new technologies,which can
contributeto the growth and modernizationof the agricultural sector Agriculture offers
diverse career prospectsfor young people across various subsectors including crop
production livestock,agroprocessingandagrrinputs

A major part of the Indian economystill lies in the rural areasand villages of the country
Though,a hugemassof peopleare constantlymoving to the urbansectors,developmenof
the villages cannotbe neglected With their excellentmanagerialand entrepreneuriaskills,
few Indian youth havetakenup the duty to raisethe standardf living in Indianvillagesand
have beenreally successfult it. Youth entrepreneursire constantlyre-writing the history
with their skills and confidenceand providing a new face of life to the rural population
throughinnovativeventures The youngentrepreneuwho hasmadeinvaluablecontributions
to rural industry especiallyin the field of apiculture (beekeeping) an essentialallied
agricultural activity (Dharmaraj S. (2021). Beekeeping plays an important role in the
sustainableagriculture as it contributes significantly for diversification of agriculture
Beekeepingis an interestinghobby, an ideal agrobasedsubsidiary enterprise,providing
supplementaryand sometimesnajor sourceof incometo the farmers,especiallyto the small
farmers(ReferAnnexurefor Apiculture Marketin India). It is anideal, ecofriendly andnon
land basedrural enterprisewhich doesnot tax the farm resourcesand provide sustainable
livelihood to the rural peopleincluding landless,woman and youth (Karan Bansal et al,
2013. Beekeepingor Apiculturein general hasbeentakerrup ashobbyor at micro level as
an additional income generationactivity in rural folks. Undertakingapiculture as a full-
fledgedentrepreneuriayentureby anindividual, exceptcertainbusinessnterprisess rarely
found Not manyfind their way to the proverbialland of milk andhoney,but RujeetMeher
and Onkar Chikhale slow and steadystepstook her there Her enterprisecalled Abreeze
Honey and MadhushaktiHoney Her successs pricelessas it comesafter huge personal
losses
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Problem Faced

In jurisdiction of KVK, womenfarmersand farmersare growing many cropslike cereals
crops,pulsescrops,oilseedscrops,fruit cropsandvegetabldrom manyyears Sincelast4

to 5 yearsthe pollination of ratesof manycropsarelow dueto no honeybeeavailablein

field then the decreasedhe yield up to 20 % to 70%. So, the production of fruits,

vegetablespulsesoilseed cerealsetc doesnot profitableandframerslosestheir money So
we couldfind the optionfor beekeepingrainingfor rural women'sof Self Help Groups The
beekeepings having a byproductlike honey,pollen, Royal jelly etc in this productwas
high medicinalvalue,exportpotentialandgoodreturnsin termsof money

Innovation for Rural Youth Attracting in Apiculture

The Krishi Vigyan Kendra, Narayangaon,BeePositive, New Delhi and the Central
BeekeepingResearch& Training Institute (CBRTI), Punelaunchedthe Madhu Shakti- a
project focusedon empoweringrural youth and farm women through beekeeping The
project is being financially assistedby the Bee Positive and PHD-Rural Development
FoundationNew Delhi. Around 295 participantsattendeda SensitizatiorWorkshopheldin
June,2019at the KVK, NarayangaonAfter the workshop,a hundredof theseparticipants
were enrolledfor the Madhu Shakti Project They were trainedthroughthe classroomand
practical sessiongn the month of August, 2019 at the KVK, Narayangaorfor certifying
themascertified BeekeepersAfter successfutrainingcompletioneachparticipantprovided
Beeboxes Total 500 beeboxesgiven to 100 farmerson group basedapproach Different
apiarieswereformedin differentvillagesin Junnar(05), Ambegaon02), Khed(03) talukas

Rujeet Anil Meher: The Agripreneur (Entrepreneur in Agriculture and Allied
Activities

The ShreejeetFoodsPrivate Limited (AbreezeHoney CIN: U1549(PN2018PTCL77791
PAN:ABACS6031R/ MSME Registration: MH26B0126808 wasformedin July 2018 by
its Co-Founder Director Mr. Rujeet Meher in Narayangaon Pune, Maharashtra The
companyhas been operationalsince March 2019 with total plant capacityto package
7,48,800 honeysachetg8-gramseach)per monthwhich is around6000 kg. Our company
has a strong financial backing from the Directors and Investors which is crucial for
executinggovernmentcontracts In order to fulfill the demandfrom the Indian Armed
Forces,our companyhasthe capacityto expandthe productionline in the existingfacility.
ShreejeetFoods Private Limited procureshoney from professionalbee keeperswho are
certified with 1ISO 22000 GMP and HCCAP to ensurequality honey supply It is also
working with KVK, NarayangaomndDelhi basedNGO namedBee++ to developnetwork
of beekeeperérom which it procureshoneyand other bee hive products This activity is
helping to earn extraincome and also resulting in increasedagricultureand horticulture
productionin surroundingareasIn view of the pressingneedof employmeniandeconomic
uplift for farmers and workers, honey industry can be a very useful and productive
alternative Honeyalongwith supportingrural economybut will takecareof the healthand
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Onkar Dattatray Chikhale: The Entrepreneur in Agriculture and Allied Activities
Shri Onkar Dattatray Chikhale an entrepreneufrom Nandur Ambegaontehsil Pune
district undergonetraining in scientific beekeepingand honey production technology
underthe NationalBeekeepingt HoneyMission at Krishi Vigyan Kendra,Narayangaon
Pune,MaharashtraHe was inspired from the training He initiated honey production,
maintainingandrearinghives,andprovidingthemon rentfor pollinationto local farmers
Around 295 women participantsattendeda SensitizationWorkshopheld in Juneat the
KVK, NarayangaonAfter the workshop,a hundredof thesewomenwereenrolledfor the
Madhu ShaktiProject Theyweretrainedthroughthe classroomandpracticalsessionsn
August 2019atthe KVK, Narayangaoffor certifying themascertified BeekeepersAfter
completingtraining, eachwomanwas providedBeeboxes Total 500 beeboxessupplied
to 100 women farmers on group basedapproach Different apiarieswere formed in
differentvillagesin Junnar(05), Ambegaon02), Khed (03) tehsil

Practical demonstration to farmwomen Setupof Apiary Unit at Field
Impact

KVK NarayangaopPuneis providingthetechnicalbackupto BeeKeeperfor brandingof
honeyand giving the marketingplatform for selling the product After completingthe
training, eachfarmer obtainedBeeboxes A total of 500 bee boxeswere distributedto
100 farmersin group under different villages KVK Narayangaorextendedtechnical
supportfor brandinghoneyand facilitated a marketingplatform for productsales The
outputandoutcomef the projectinclude

Particulars

2021

2022

Honey production (Kg) EREl] 3300 3950 5000
Honey Sale (Kg) 1200 3000 3600 4800
Honey sale rate/Kg 300 300 300 300
Honey Box on rent 50000 45000 65000 75000
Labour Cost & others IS 570000 684000 912000
Total Net Profit (Rs.) [REEI 375000 461000 603000
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Some of the farmers are giving Bee boxes on rental basis to nearestfarmers for
pollination purposein cropslike pomegranateonion seedproductionetc. at therateRs
1000perbox/monthbasis

Honey Extraction and Brand Development Madhushakti Platform for Selling
Honey

Conclusion

The ShreejeetroodsPrivate Limited (AbreezeHoney) havetried to take a stepin the
direction of selfrelianceeconomyand healththrough our honeyproduction The size

guantity and quality of our honeysachetswill certainly be very helpful to the military

personnelfor their fitnessand energy In turn, it will supportour farmers,employees
workers and families dependenton them Honey sachetsare containing8 gram (net
weight)honey Thesesachetaredesignedor easyto tearandsip or pourhoney It is easy
to carry and store The Madhu Shakti Honey standsas a successfulinitiative in

empowering rural youth like Shri Onkar Chikhale through beekeeping,not only
enhancingheir livelihoods but also contributingto increasectrop yields and ecological
sustainability The collaborationbetweenKVK, BeePositive and CBRTI showcasesa
holistic approachto addressagricultural challenges,creating a model that can be
replicatedin otherregions
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Successful Casdl
Income Generation through Migratory Beekeeping:

A Profitable Business
Dinkar Vitthalrao Patil, EntrepreneurRatilBee KeepersChakur
GauriNatural FoodsChakur Latur, Maharashtra

Introduction

In the year2005 | startedbeekeeping
- business with 5 boxes |Initially
trained from CBRTI, Pune and
MaharashtraState Khadi Gramodyog
Mandal MahabaleshwarAfter that |
travelled to different statesand got
information about the flowers and
seasons The first five years were
spentin learning the trade and after
thatgoodproductionof honeystarted
A Patil Bee Keepersstarted providing
beeboxesfor pollinationto farmersat
~~ reasonableates

' Bee colonies are in high demand
among farmers due to pollination
which increasesthe yield of crops
Bee breedingis donein hugeamount
4 by Patil BeeKeepersSincethehoney

| is collected by own hands and no
i harmis doneto the beesthe honeyis
in hugedemandn the market

To supply that demandGauri Natural Foodswas establishedn 2016 and startedselling
honeythroughthe brandRealHoney In orderto bring purehoneyto the consumerst very
affordablerates,Real Honey outlet was openedat Latur so that the pure honeyis easily
availableto the consumersHoneyis sentto customersall over the countrythroughcourier
facility.

Experience

I havebeenpracticingmigratory beekeepingince 2005 | havebeenmigratingin various
statesof India like RajasthanMadhya Pradesh Uttar Pradesh Karnataka,Maharashtra,
JammuandKashmir,Haryana Punjab,Gujarat JharkhandChhattisgartetc
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| rearedthe beesof the speciesApis mellifera It is a beespeciesmportedfrom Europe
thatlives in thedark Thereareeightto tenframesin a beebox. Onebeecolony usually
yields 25 to 30 kg of honeyper year We do the migration of beesto different flowers
throughoutthe year such as mustard,babul, coriander,tulsi, multiflora, karanj litchi,

ajwain, jamun eucalyptusetc

Most of the time we live in tentsbesidethe boxesin thosefields. The quantity of pollen
nectorsbroughtby beeshasto be checkedfrom time to time. Careshouldbe takento
preventthe bee box from getting infected by insectsand also from being attackedby
greenbee eaters From migratory beekeepingwe collect honeyfrom different flowers
throughoutthe year In that ajwain honey, acaciahoney, sesamehoney, saunf honey,
eucalyptushoney,litchi honey,tulsi honey,karanjhoney,corianderhoneyand sunflower
honeyetc

| usedto bring this honeyextractedirom different partsof the countryto my unit Gauri
NaturalFoodsin Chakur The honeybroughtinto this unit is maintainedbetweenl8to 22
degreesof moisture This honeyis bottled and labelledfor the marketwith brand Real
Honeyandsomehoneyalsosold on wholesalebasis

The honey packagedby Gauri Natural : — -

Foodsis deliveredto consumersthrough
outletin Latur, RealHoney RealHoneyis
available in attractive packagingat very g
affordable prices This honeyis gifted in §
attractive packaging Honey bottles gift :
boxesaremorein demandn the markets

There is a huge demandfor beesamong
farmers for pomegranate, drumsticks,
watermelonsweetmelonpollination | also ;(_

™
;
5

provided bee boxes for onion seed"
production | usedto produce 50 to 60
tonnesof honeyperyearthroughmigratory -
beekeeping | haveprovidedbeeboxesfor :
pollination to thousandof farmers Pollen )
is collectedby placingatrapin front of the ﬂ ki
gateof thebeebox.

This pollen is broughtto the market after
moisturereduction Thereis ahugedemand
in the marketfor differentcoloredhoneyof

different flavours collected from different
flowers
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Conclusion

Honeybeesarevery importantfor pollinationin differentcrops Theyield of variouscrops
areincreasedhroughpollination Cropspollinatedby beesshowa significantincreasean

yield and improved fruit quality. Hence, there is a huge demandfor beehivesfor

pollinationin different districtsand states Honey s rich in all kinds of nutrients Regular
consumptiorof honeyin daily diet makesmmunity strong Since,purehoneyis not easily
availablein the market, so beekeepinghasbecomea very profitable businessDifferent
typesof honeycollectedfrom differentflowersarein hugedemandn the market

Major lessonslearned are as follows: In-depth training on scientific beekeepingis

requiredbeforestaringapiculture Beekeepinghouldbe startedon small scale Exposure
visits to the successfuentrepreneurshouldbe made Specialcarefor protectingbeesand
beemanagemenghouldbe taken Quality of honeyandothervalueaddedproductsshould
be maintained Brandingof honeyand other producesis essentiallyrequiredfor making
placein the marketfor regularincomeon sustainabléasis It will alsohelpin exporting
the brandedhoneyand other productsin long run. Possiblemarketingstrategyshouldbe

developedconsideringlocal demand,availablelocal resourcesand harnessindgenefitsof

differentschemeg programgelatedto beekeeping

SuccessfulCaselll

SweetSuccess oKalu Wangad: A Tribal Entrepreneur
Vilas JadhayKVK, PalgharMaharashtra)

Introduction

An entrepreneurs a personwho organizesand maintainsan enterpriseassuminghe risk
for the sake of profit or is an economicman who strivesto maximize his profits by
innovation However,the entrepreneurs not a simple innovator, he is the personwith a
will to act to assumerisk and to bring abouta changethrough organizationof human
efforts In caseof tribal entrepreneurgheyareknownto beinvolvedin beekeepingsince
a long time. In the last two decadedeekeepersnd plannershave startedrealizing the
importanceof mobilizing the tribal youth for beekeepingas a selfemployment Studies
havebeenemergedon beekeepingnd agriculturein tribal areas Thus, it helpedto make
invisible tribal entrepreneuto becomea moreandmorevisible. Suchstudieson tribal are
of extremeimportance,to get an insight abouttheir role in beekeepinghe motivation
factor, the financial difficulties, information seeking and managerial skills in such
activities Thus,the presentasestudywastakenup for in-depthanalysisof beekeeping

Methodology

The pilot surveyof the areaaroundKosbadHill village was madeto identify tribal youth
entrepreneurs beekeepingwho hadalreadytrained Oneof youngfarmeri.e. Shri Kalu
Wangadcould be identified who had running beeunit efficiently. Thusit was decidedto
takeup a casestudyon his beeactivities The studyusedanopenendednterviewsche
aswell asobservatiormethodasatool to conductcasest
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ProcessDocumentation

Shri Kalu Wangad a youngenthusiastidhardworking farmerresidesat KosbadHill village

in Dahanutehsil of Palghardistrict in Maharashtra After completion of 10" standard
education he had undergoneraining for beekeepingat KVK, Palghar After completionof

onemonth training, he startedbeekeepingunit from 02 bee colonies Shri Kalu Wangad
startedhis beekeepingnterpriseby initially capturingandmadeup of beecolony boxesof

local beespeciesApis ceranaindica availablein his locality andthensettingthemup in his

own apiaryat his nativevillage of KosbadHill andnearbyareas By thattime, he alsotook
trainingin beekeepindrom the KVK, Palgharandthe Khadi & Village IndustriesBoardfor

learningscientific beekeepin@ndbetterbeemanagemenpractices

Information about Beekeepingactivities

Location: The beekeepingunit is locatedin KosbadHill village, Talukai Dahanu Palghar
District, Maharashtra The residencesurroundedwith agriculture fields and few shrubs
ownedby the family.

BeekeepingActivities: Mr. Kalu Wangadtook interestin beekeepingfter he completechis

educationrvhenhewasworking asa carpenterHis interestin beekeepingvastriggeredby a

beekeepenVir. RajeshwWangad his nephewwho approachedhim to makebeehivesandwho

alsogavehim practicalknowledgeaboutthe subject Thereis a beekeepingunit havingsize

about 10 colonies,the entire activities managedby him. Basically he is from carpenter
family, took initiative for the preparatiorof beeboxesalongwith capturingbeecolonies He

startedthis work. He providesthe beeboxesalongwith beecoloniesof Apis cerenaindica

for the farmersof Palgharaswell asotherdistrictsof Maharashtratate He is alsoengaged
in maintainingand consulted165 farmerstowardsthe bee hives of surroundingPalghay

DahanuandTalasaritehsilsof Palghardistrict

Employment: ShriKalu Wangadandhis family working in beekeepingegularly He did not
require of hiring any labour Preparationof bee boxes, collection of bee colonies and
maintenanceof bee boxes of surrounding areas etc work being done by himself
Managemenandsupervisionrwheneverequired,doneby themselves

Outcome After successfutunningthe variousactivitiesof beekeepinghe attainedaverage
incomeof Rs 20,000- per month So, he earnedan amountof Rs 2,40,000- in the year
2012 and realizednet benefit of Rs 1,30,000-. Now he has expandedhis businesswith

manufacturinghe beeboxesandiron standsor installationof beecolony. He is involvedin

doingotherbeekeepingvorkslike capturingthe beecolonyfrom forest,increasehe number
of beecolonyby division processandqueerrearingmethod He alsostartedgiving serviceto

other bee keepersfor handling the bee colony like cleaningthe bee colony and box,

extractionof honey, capturingthe colony from nature and transferinto woodenbox etc

Consequentlyhis earningis increasingday by day Last year, he achievedRs3.45.000in a

yearfrom asmallandtiny beekeepingbusiness
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Sr Items Nos | Rate Amount | Production | Net Income
No per (Rs) Cost(Rs.) (Excluding
Item labour charges
(Rs.) & expenditure)
in Rs.
1 WoodenBeeboxes | 150 | 2000 3,00,000 | 1,50,000 1,50,000
2 Beecolony 100 | 2000 2,00,000 | 1,00,000 1,00,000
3 Honey 50 |600 30,000 - 30,000
3 ServiceCharges 25 11000 25,000 - 20,000
4 Iron Stand for | 100 | 900 90,000 45,000 45,000
installation of
colony
Total 3,45,000

Impact: Todayheis maintainingl25beecoloniesandhasbeenidentified asa beebreeder
by the Khadi Village and IndustriesCommissionand works as a Master Trainer of KVK
for its missionfor bee coloniesmultiplication and supply to beekeepersHe hashelped
over 165 beekeepers Palghar Dahanuand Talasaritehsil of Palgharand otherdistricts
His tiny beebox manufacturingunit supplies500 beeboxesand other accessoriegvery
yearto the beekeeperandotheragencies

Future Prospects It is the fact that tribal youth can managebee keeping enterprise
Although he got formal training but with his keeninterestand determinationhe could
achievesuccessHe advisedthat unemployedmembersof the family, shouldtake up the
enterpriseon asmallscale After that,it maybe expandedo earnhigherincomeon regular
basis It is good exampleof his successor motivating other tribal peopleto start the
beekeepingThereis needto conductvocationaltrainingsfor the tribal peopleand also
organizeexposurerisits to commercialbeeentrepreneurs
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Kalu Wangad observing the bee Kalu Wa n g awbikshop of making
colony in his Apiary wooden bee boxes
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Chapter - 11

Entrepreneurial Motivation for Beekeepers
Lakhan Singh, Professor & AdvisorACES, AMITY University
Noida, UttarPradesh
Sunil Kumar, SMS (AE), KVK,Kaneri Kolhapur,Maharashtra

Introduction

India's agricultural landscapeis dominatedby small and marginal landholdings,which

despitetheir size, contributesignificantly to the nation'sfood securityand diversification

These farmers, however, face several challengesincluding limited accessto credit,
technologyandmarkets To overcomethesehurdlesandenhanceheir livelihoods,fostering
an entrepreneuriakpirit is crucial While smallscale farming often presentseconomic
challenges,it also offers unique opportunities Diversification into areaslike mushroom
cultivation, horticulture, sericultureand even aquaculturecan significantly boost farmers'
incomes Apiculture or beekeepingis particularly promisinggiven India's vastagricultural
and horticultural expanse It's a traditional practice with immense potential for

commercialization, providing employment and additional income streamsfor farmers
especiallywomen and youth To fully realize agriculture's potential, nurturing a new
generatiorof agripreneurss essentialTheseindividuals,equippedwith businessnsightand
innovation, can transformtraditional farming practices By supportingentrepreneurshijn

rural India, we cannot only improvethe lives of farmersbut also contributeto the nation's
economicgrowth andsustainability

Beekeepingis a compelling entrepreneurial opportunity rooted in agriculture and
horticulture It standsout for its low technologicarequirementsminimal capitalinvestment
anduncomplicatednfrastructure This makest anideal complementarwactivity for farmers,
boostingtheir overallincome Beekeepersendto hivesto harvesthoneyandothervaluable
products like pollen, beeswax, venom and royal jelly. Beyond product generation,
beekeepingolays a vital role in pollinating crops, enhancingtheir quality and increasing
yields This agricultural synergy significantly benefits farmers Furthermore,beekeeping
offers substantialemploymentopportunities,particularly in rural areas It provides self

employmentfor local residentsand createsjobs in product collection, processingand
marketingfor educatedyouth In essencebeekeepings more than just a businessit's a

sustainablgracticethat contributeso botheconomicgrowth andenvironmentahealth

AchievementMotivation

Achievementmotivationis a psychologicaldrive that compelsindividualsto setand pursue
challenging goals, seek excellenceand derive satisfactionfrom accomplishmentsit is

characterizedby a desireto succeeda preferencefor tasksof moderatedifficulty and a

persistenteffort to achievegoals despiteobstacles This motivation is rootedin intrinsic

factors,wherethe satisfactioncomesnot from externalrewardsbut from the internal sense
of achievementgrowth,andmastery
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Peoplewith high achievemenmnotivation are goatloriented,self-disciplined,and focused
on improving their skills and performanceThey are often driven by a needfor personal
accomplishmentseekingsituationswherethey cantake responsibility,excel,and receive
feedbackon their progressThe motivationis vital in variousaspect®f life, particularlyin
entrepreneurship

Importance of AchievementMotivation in Entrepreneurship Development

Entrepreneurships a challenginganddynamicfield that requiresa combinationof skills,
mindsetand motivation Among these,achievemenimotivation standsout as a critical
factorin the successndsustainabilityof entrepreneurialentures

Goal Setting and Vision: Entrepreneursvith high achievemenmotivationareinclinedto
setclear,ambitiousand attainablegoalsfor their businessThey aredriven by a vision of
what they want to achieve,whetherit is marketleadershipjnnovationor social impact
This vision providesa roadmapfor their actionsand decisions,guiding the direction of
their business The ability to set and pursuelong-term goalsis essentialfor tackling the
complexitiesof entrepreneurship

Persistenceand Resilience The entrepreneurigburneyis full of challengesuncertainties
and setbacks High achievemenimotivation fostersresilience,enablingentrepreneurso
persistin the face of adversity Entrepreneursvho are motivatedby achievementview
failures as learning opportunitiesrather than as deterrents This mindsetis crucial for
maintainingmomentumandcontinuingto pushforward, evenwhenthe oddsseemstacked
againsthem

Innovation and Creativity: Achievemenimotivated individuals are naturally inclined

towardinnovation They arenot satisfiedwith the statusquo and continuouslyseekbetter
waysto solve problems,improve productsor deliver services This drive for improvement
andinnovationis essentiain entrepreneurshipyherestayingaheadof competitorsoften

requirescreativethinking andthe ability to adaptfor changingmarketconditions

Risk-Taking: Entrepreneurshipinherently involves risk, whether it is financial,
reputationalor personal Achievemenimotivatedentrepreneursre more willing to take
calculatedisks becaus¢heyaredrivenby the potentialrewardsof successTheycarefully
evaluatethe risks and benefits,make informed decisionsand are preparedto take bold
stepsto achievetheir goals

Self-Efficacy and Confidence Achievementmotivation enhancesn entrepreneur'self
efficacy or belief in their ability to achievetheir goals This confidenceis crucial in
entrepreneurshipyheredoubtanduncertaintyarecommon A strongsenseof self-efficacy
enablesentrepreneurdo take initiative, influence outcomes,and inspire confidencein
others, including investors, employeesand customers People with high achievement
motivation are goaloriented,self-disciplined, and focusedon improving their skills and
performance

@ Promoting Scientific Beekeeping for Livelihood Security



They are often driven by a needfor personalachievementsseekingsituationswherethey
can take responsibility, excel and receive feedbackon their progress This motivation is
requiredin differentaspectof life, especiallyin entrepreneurship

Focuson Growth and Learning: Achievemerdmotivatedentrepreneurare committedto
personaland professionagrowth They seekout opportunitiesto learn,developnew skills,
andincreaseheir knowledge This continuousmprovements vital for adaptingto changes
in the market,stayingcompetitiveandscalingtheir business/enterprise

Thekey component®f achievemeninotivationareessentiablementghatdrive individuals
to pursueandattaintheir goals Thesecomponentsrecentralto understandingpgow andwhy
people strive for success,especially in challenging situations Here are the primary
components

1. Goal Orientation

Goal orientationrefersto the directionandfocusof anindividual'sefforts towardsachieving
specific outcomes Peoplewith high achievementmotivation set clear, challengingand
attainablegoals

Importance: This focus on goal setting ensuresthat individuals are purposefulin their
actions,directingtheir energytowardsmeaningfulobjectivesthat align with their personal
or professionahspirations

2. Persistence

Persistencas the ability to maintain efforts and motivation over time, especiallywhen
facing hurdlesor setbacksilt reflectsa commitmentto long-term goalsanda refusalto give
up easily

Importance: Persistencds crucial for overcomingchallengesand continuing to work
towardsgoals, evenwhen progressis slow or difficult. It ensureghat individuals remain
dedicatedo their objectivesdespitepotentialdifficulties.

3. SeltRegulation

Selfregulationinvolves the ability to monitor and control one's behavior,emotionsand
thoughtsin the pursuitof long-term goals It includesself-discipline,time managemenand
theability to stayfocused

Importance: Effective self-regulationhelpsindividuals stay on track towardstheir goals,
managedistractionsand makenecessaradjustmentgo their strategiesit alsoenableghem
to maintainmotivationovertime.

4. Intrinsic Motivation
Intrinsic motivation is the drive to engagein activities for their own sake, deriving

satisfactionfrom the processratherthan externalrewards It is fueled by personalinterest,
iosity anda desirefor mastery
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Importance: Intrinsic motivationis a powerful force that sustaindong-term engagement
and commitment Individuals motivated intrinsically are more likely to continue in
challengingtasksbecauseheyfind the work itself rewarding

Importance of AchievementMotivation in Entrepreneurship Development

Entrepreneurships a challenginganddynamicfield that requiresa combinationof skills,
mindsetand motivation Among these,achievemenimotivation standsout as a critical
factorin the successndsustainabilityof entrepreneurialentures

Goal Setting and Vision: Entrepreneursvith high achievemenmotivationareinclinedto
setclear,ambitious,and attainablegoalsfor their businessThey aredriven by a vision of
what they want to achieve ,whetherit is marketleadershipjnnovation,or socialimpact
This vision providesa roadmapfor their actionsand decisions,guiding the direction of
their businessThe ability to setand pursuelong-term goalsis essentiafor navigatingthe
complexitiesof entrepreneurship

Persistenceand Resilience The entrepreneurialjourney is fraught with challenges,
uncertaintiesand setbacks High achievementmotivation fosters resilience, enabling
entrepreneurdo persistin the face of adversity Entrepreneursvho are motivated by
achievemenview failuresaslearningopportunitiesratherthanasdeterrentsThis mindset
is crucialfor maintainingmomentumand continuingto pushforward, evenwhenthe odds
seemstackedagainsthem

Innovation and Creativity: Achievemenimotivated individuals are naturally inclined
towardsinnovation Theyarenot satisfiedwith the statusquo andcontinuouslyseekbetter
waysto solveproblemsimprove products,or deliverservices This drive for improvement
andinnovationis essentiain entrepreneurshipyherestayingaheadof competitorsoften
requirescreativethinking andthe ability to adaptto changingmarketconditions

Risk-Taking: Entrepreneurshipinherently involves risk, whether it is financial,
reputational,or personal Achievemenimotivatedentrepreneurgare more willing to take
calculatedisks becaus¢heyaredrivenby the potentialrewardsof successThey carefully
evaluatethe risks and benefits,make informed decisions,and are preparedto take bold
stepsto achievetheir goals

Self-Efficacy and Confidence Achievementmotivation enhancesn entrepreneur'self
efficacy or belief in their ability to achievetheir goals This confidenceis crucial in
entrepreneurshipyheredoubtanduncertaintyarecommon A strongsenseof self-efficacy
enablesentrepreneurgo take initiative, influence outcomesand inspire confidencein
others,includinginvestorsemployeesaandcustomers

Focuson Growth and Learning: Achievemerimotivatedentrepreneurarecommittedto
personabndprofessionagrowth Theyseekout opportunitieso learn,developnewskills,
and increasetheir knowledge This continuousimprovementis vital for adaptlngto
changesn the market,stayingcompetitiveandscalingtheir business/e
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The key componentsof achievementmotivation are essential elementsthat drive
individualsto pursueandattaintheir goals Thesecomponentsre centralto understanding
how and why peoplestrive for successespeciallyin challengingsituations Here arethe
primary components
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Essentials for Entrepreneurial Motivation
Understandingthe BeekeepingBusiness

Before diving into entrepreneuriakkills, it is essentialto understandthe beekeeping
businessandscape

Market Analysis. Surveythe demandfor honeyand other bee productsin your region
Identify targetmarkets,suchaslocal consumershealthfood storesor specialtymarkets

Competitive Analysis: Studyyour competitorsto understandheir offerings, pricing and
marketingstrategies

Value Proposition: Define what makesyour beekeepindgusinessunique This could be
the quality of your honey,sustainablgracticesor a specificproductline.

Core Entrepreneurial Skills for Beekeepers
1. Market Understandingand Product Development

Market Research Conductthoroughmarketresearcho identify consumerpreferences,
trendsanduntappedpportunities

Product Diversification: Explore products beyond honey such as beeswaxcandles,
propolis royal jelly andpollen Considercreatingvalueaddedproductsike honeyinfused
skincareor gourmetfood items

Branding: Developa strongbrandidentity thatresonatesvith your targetmarket Createa
compellingbrandstoryandvisual elements

Packaging Investin attractive and functional packagingthat enhancesyour product's
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2. Financial Management

Budgeting: Createa detailedbudgetto coverbeekeepingxpensesncluding equipments,
suppliesJabourandmarketing

Pricing Strategy: Determine competitive and profitable pricing for your products
Considerfactorslike productioncosts,marketdemandandvalueperception

Cash Flow Management Monitor your cashflow closelyto ensureyou have sufficient
fundsto meetoperationaheeds

Financial Recordkeeping Maintain accuratefinancial records for tax purposesand
businesplanning

3. Marketing and Sales

Digital Marketing: Leverageonline platforms like social media, email marketingand
your websiteto reacha wider audience/people

Content Marketing: Createvaluable contentsuch as blog posts, videos or recipesto
attractandengagecustomers

Public Relations Build relationshipswith media outlets to generatepositive press
coverage

SalesChannels Explore various saleschannels,including directto-consumer,farmers'
marketsonline storesandwholesalepartnerships

Customer Relationship Management (CRM): Implementa CRM systemto manage
customeiinteractionsandbuild loyalty:.

4. Risk Management

Businessinsurance: Protectyour businesswith appropriateinsurancecoveragesuchas
liability insuranceandpropertyinsurance

Disaster Preparedness Develop contingencyplans for potential challengeslike bee
colonycollapse haturaldisasteror economicdownturns

Quality Control: Implementstrict quality controlmeasures$o ensurethe purity andsafety
of your products

5. BusinessPlanning and Strategy

SWOT Analysis: Conducta SWOT analysis (Strengths, WeaknessesQpportunities,
Threats)to assesgour business'sternalandexternalfactors

Goal Setting: Define clearandmeasurabléusinesgjoals

Strategic Planning: Develop a comprehensivebusinessplan outlining your vision,
mission,objectivesandstrategies

Adaptability : Be preparedto adaptyour businessplan as per market conditions and
customempreferenceghange
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Chapter - 12

A Journey with Honey Bees
K. Indira Reddy, President
Managing DirectorRutikalnnovations Privatéimited, Hyderabad

K. Indira Reddy is an accomplishedprofessionalwith a
diverse educationalbackground,holding degreesin B.Ed,
MBA andLLM. After spendingfour yearsworking abroad,
shereturnedto India to supporther motherand establisha
school She is currently the Principal of St Joseph's
GrammarHigh School In addition to her educationalrole,
Indira beganbeekeepingas a hobby,which hassincegrown
into a significantinitiative.

In the serenemelody of the apiary, amidstthe gracefulchoreographyf honeybees,K.

Indira Reddy discoverssolaceand enlightenment To her, beekeepingranscendsmere
livelihood; it representsa transformativejourney of selfexploration, education and
unyielding dedication Her journeyin the realm of beekeepings a testamento passion,
perseverancandpurpose

Born amidstthe lush landscape®f Telanganal n d iaffiraty fer natureandfascination
with beesignited at anearly age,inspiredby the buzzingsymphonyof life thatsurrounded
her Armed with a vision to empowerrural communitiesand conservebiodiversity, Indira
embarkedn hervoyageinto beekeepingvith unwaveringdetermination

The Importance of Honey Beesin the Ecosystemand Agriculture

Honeybeesare crucial to the ecosystenandagriculture As pollinators,they facilitate the
reproductionof manyflowering plants,contributingsignificantly to biodiversityandfood
production In Telanganawhereagricultureis a cornerstoneof the economy,the role of
honeybeesbecomesvenmorevital. Their pollination directly impactsthe yields of key
crops,helpingto sustairthelivelihoodsof farmersacrossgheregion

My Journey into Beekeeplng

‘,: My journeyinto beekeepingeganwith a profoundinterest
B § in sustainablefarming practices Witnessingthe declining
| beepopulationsandunderstandingheir significancein

in Telanganathat beescould not thrive in the region However, through persistentefforts
and the support of initiatives like the State Level Steering Committee (SLSC) and
hortlculture department,this perceptionhas changed Today, Telanganais home to a
erof beekeeperw/ho arereapingthe benefitsof this practice
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Getting Started with Scientific Beekeeping

Startinga journeyin beekeepingequireshandson experienceBeginnersshouldseekout
mentorshipprogramsworkshopsandpracticaltraining sessiongo familiarize themselves
with hive managementhbee behaviorand bestpracticesin beekeepingEmphasizingthe
importanceof a scientific approach,they should learn about hive dynamics, disease
managementyueenrearingtechniguesand honeyextractionmethodsbasedon evidence
basedoractices

Exploring Bio-Productsin Beekeeping

Bio-productsderivedfrom beekeepingsuch as honey, beeswaxroyal jelly, propolisand
bee pollen offer diverse commercial opportunities Beekeepersshould delve into the
production, processingand marketing aspectsof thesebio-productsto maximize their
potentialearnings Throughvalue addition processe$ike organiccertification, packaging
innovation and product diversification, beekeepersan enhancethe marketability and
profitability of their bio-products

Hands-on Field Work and Practical Experience

Beyond theoretical knowledge, practical experiencein the field is invaluable for
beekeepersEngagingin hive inspections,swarm managementgueenrearing and hive
manipulationunderthe guidanceof experiencedbeekeeperprovidesessentiallearning
Establishing networks within the beekeepingcommunity and seeking guidance from
agriculturalextensionofficers, researchnstitutionsand beekeepingssociationgan offer
valuablesupportfor navigatingchallengesn thefield.

Integrating with all Line Departments

To enhanceaheimpactof beekeepingintegratingefforts with variousdepartmentsuchas
horticulture,agriculture forestry,tribal welfare, MANAGE, NIMSME, NIRD, Horticulture
University and urban developments essential In Telanganawhere diverseecosystems
and farming practicescoexist, this integration can promotethe planting of beefriendly
crops and plants By collaboratingwith thesesectors,we can createa more supportive
environmentfor bees,improving crop yields and biodiversity acrossthe state Focused
efforts on plantingsuitablecropsthatrequireminimal pesticidesandfertilizerswill further
benefitthe environment&andreducecostsfor thefarmers

Benefitsto Farmers and Communities

Incorporatingbeefriendly practicesinto agriculture can significantly reducethe use of
harmful pesticidesand fertilizers This not only lowers farming costsbut also enhances
crop yields and quality. For farmers in Telangana where agriculture is a primary
livelihood, theseapproachesan effectively double their income Moreover, beekeeping
offers substantiabpportunitiesfor employmentgenerationparticularlyin rural areas The
increaseddemandfor honeybee productscoupledwith higher agricultural productivity,
cancreatenewjobsandsupporithe economicwell-beingof farmingcommuniti
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Building Ecosystemsand Biodiversity in Telangana

Beekeepinglays a crucial role in building robustecosystemsnd enhancingoiodiversity,
especiallyin regionslike Telanganawherediverseflora andfaunaare vital to ecological
balance By supportingplant reproductionbeeshelp to maintaina variety of plantspecies,
which in turn supporta wide rangeof wildlife. This biodiversityis essentialffor resilient
ecosystemshatcanwithstandenvironmentathangesindstressors

Impact on FPOsand SHGs

5 FPOs Benefited Highlight how five Farmer Producer Organizations have seen
significantbenefitsfrom beekeepingincluding bettermarketaccessandincreasedncome

10 SHGs Benefited Discussthe positiveimpacton ten SelfHelp Groups,emphasizinghe
role of beekeepingin improving their economic standing and creating sustainable
livelihoods

Market Potential for Honey

Current Consumption Statistics Mentionthat currently,only 0.8% of the potentialhoney
marketis beingconsumedlomesticallywhich hasincreasedo 0.26%.

Growth Opportunity : Emphasizéhe hugemarketpotentialthatremainsuntappedmaking
honeyproductiona highly lucrative opportunityfor farmers

Role of Honey Beesin Natural Farming

Pollination Impact: Explain how deploying beehivesin natural farming environments
enhancegollination This not only supportswild bee populationsbut also helpsin the
growth of weedswhich arebeneficialfor beesandotherpollinators

Ecosystem Support: Highlight the symbiotic relationship between bees and their
environment,showing how beekeepingsupportsoverall biodiversity and contributesto a
healthierecosystemThesepointswill strengthenyour messageshowingthe multifaceted
benefitsof beekeepingfrom economicgrowthto environmentakustainability

Creating Awarenessand DevelopingBeeParks

Promotingthe planting of beefriendly plantsand developingbee parksin Telanganaare
vital stepsin supportingbee populationsand raising awarenessBee parks can serveas
educationatentershelpingthe communityunderstancéndappreciatehe vital role of bees
in our ecosystemThroughtheseinitiatives, we caninspire more peopleto participatein
beekeeping@ndcontributeto preservinghe environmenfor future generations

Establishinga Training Institution

With overfour yearsof experiencen beekeepin@ndexposureo variousregions K. Indira
Reddyis well-positionedto establishher own training institution This institution can offer
structuredcoursesworkshopsandpracticaldemonstrationso aspiringbeekeepergarmers,
andagriculturalenthusiasts
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Chapter - 13
Programs/Schemesor Promoting Scientific Beekeeping

NeetuSingh, Coordinator

\ ACES, Amity University UttarPradesh, Noida

Introduction

Apicultureor Beekeepindhasemergedasavital supplementargctivity in agriculturethat
contributesto environmentalksustainability,biodiversity and economicdevelopmentue
to symbioticrelationshipbetweenbeesand environment As pollinators,their pollination
servicesare essentiafor the crop production Beekeepingcanprovide additionalincome
sourceto the rural youth and entrepreneurgseducing dependencen single crops for
economic gain Recognizing its potential, the Governmentof India and various
internationalorganizationshave launchedseveralschemesand programsfor promoting
scientific beekeepingTheseinitiatives aretakenwith the objectivesto equipbeekeepers
with the necessaryknowledge, skills and resourcesto adopt modern practices for
mobilizing the beekeeperaind farmers In this chapter,various schemesand programs
that have beenimplementedat both the national and internationallevels for promoting
scientificbeekeepingrediscussed

National Programs and SchemegIndia)

The Indian governmentaslaunchedseveralschemes&ndprogramsmissionsto promote
scientificbeekeepingt nationallevel.

a) Mission for Integrated Developmentof Horticulture (MIDH)

The Mission for IntegratedDevelopmentof Horticulture (MIDH) waslaunchedin 2014
centrally sponsoredschemeunderMinistry of Agriculture & FarmersWelfare, Govt. of
India becameoperationalon April 1, 2014 The Mission for IntegratedDevelopmentof
Horticulture (MIDH) aims to promote the holistic growth of the horticulture sector
including beekeepindo enhanceagriculturalproductivity andfarmersincome Financial
supportis providedfor establishingapiariesincluding the purchaseof beecolonies,hives
and necessargquipmentsMIDH organizedraining programsto educatebeekeepersn
scientific practices It includescourseson hive managementliseasecontrol and honey
processing

Impact

Enhanced Productivity : Beekeeperaunderthe MIDH program have reportedhigher
honeyyields andimprovedcolonyhealth

Economic Upliftment: Financial assistanceand trainings have empoweredbeekeepers
leadingto increasedncomeandbetterliving standards
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b) National Beekeepingand Honey Mission (NBHM)

In view of theimportanceof beekeepin@ndto achievethegoalof6 SwW&e v o | uhei on o
needfor holistic developmentf beekeepingvasemphasizedAccordingly, a new Central
SectorSchemed N a t BeekeapingagndHoneyMission( N B H Nby dverall promotion
anddevelopmenbf scientific beekeepingproductionof quality honeyand other beehive
productswaslaunchedn 2020aspartof the AtmaNirbhar Bharat packagewvhich aimsto
promoteand developscientific beekeepingoractices The schemeis being implemented
through National Bee Board as a Central Sector Scheme(100% funded by Central
Government) The NBHM is implementedby the National Bee Board (NBB) in India,
promotesheekeepin@spartof the NationalHorticultureMission The NationalBeeBoard
(NBB) was reconstitutedn June,2006 The main objective of the National Bee Board
(NBB) is overalldevelopmenbf Beekeepindyy promotingScientific Beekeepingn India
to increasethe productivity of cropsthroughpollination andincreasehe honeyproduction
for increasingthe incomeof the beekeepersiarmersas part of the National Horticulture
Mission

The NBHM havefollowing subschemesthreeMini Missions

(a) Mini Mission-I: Under this Mission, thrustis given on productionand productivity
improvementof various crops through pollination assistedoy adoptionof scientific
beekeeping

(b) Mini Mission-ll : This Mission is concentratedon postharvest managementof
beekeeping/beehive productsincluding collection, processing,storage, marketing,
value addition etc. with a thrustto developrequisiteinfrastructuralfacilities for these
activities and

(c) Mini Mission-lll : This Missionis concentrate@n researctandtechnologygeneration
for differentregions/statesagroclimatic andsociceconomicconditions

SchemeObjectives Fosterthe holistic growth of the beekeepingndustryfor incomeand
employment generation for farm/nonrfarm households and to augment
horticulture/agricultureproduction Empoweringwomen via beekeepings emphasized
Createandenablehoneycorridorsin potentialareasarealsooneof the objectives Another
objective is to encourageagrientrepreneursfor agristartups in beekeeping/honey
production

Components

Promoting Good BeekeepingPractices (GBP): Capacitybuilding/trainingprogramsare
organizedo educateébeekeepersn moderntechniquesaandbestpractices|t includeshive
managemenipestanddiseasenanagemenandscientificbeekeepingractices

Researchand Technology. The missionalsosupportsesearchanddevelopmengctivities
in orderto improvebeekeepingracticeswhich includesstudieson beebehaviourdisease
sistanceindthe developmenbf newtechnologieto enhancegroductivity
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Developmentof Infrastructure for PostHarvest Management The NBHM supportghe
establishmenbf processingunits of honeyandotherbeeproducts It includesfacilities for
extraction, processingand packagingto ensurethe quality and marketability of honey
products

National BeeBoard (NBB) Initiatives

Objective: The National Bee Board (NBB) aims to promote scientific beekeepingfor
increasinghoneyproductionandpollination services

Activities

Certification of Quality Bee Colonies and Hives: The NBB certifies high-quality bee
coloniesandhivesto ensurethatbeekeeperbaveaccesdo healthyandproductivebees

Technical Training and Workshops: Regulartraining and workshopsare conductedto
educatebeekeeperon advancedbeekeepingpractices,diseasemanagementaind honey
quality control

Researchand Development The NBB supportsresearchin bee diseasemanagement,
geneticsandthe developmenbf newtechnologiego improvebeekeepingfficiency

Impact

Improved Honey Quality: Certified coloniesand advancedtraining have led to higher
quality honeyproduction

SustainableBeekeeping Researctanddevelopmenefforts havecontributedo sustainable
beekeepingracticesandensuringong-termviability.

¢) Khadi and Village Industries Commission(KVIC)
KVIC wasestablishedy the Governmenbf Indiain 1956

Objective: Themainaim of KVIC is to promoteanddevelopkhadiandvillage industriesin
the country It supportsthe creationof employmentopportunitiesn rural areasandaimsto
improvethe economicstatusof the rural population

Scientific Beekeepinginitiatives

Scientific beekeepingnvolves the use of moderntechniquesand equipmentsto enhance
honeyproductionandensurebettermanagemensf beecolonies The KVIC hasrecognized
the potentialof beekeepingsa viable livelihood option for rural populationandhasbeen
involvedin promotingit throughvariousprograms

Training and Support: KVIC providestraining andtechnicalsupportto farmersandrural
entrepreneurson scientific beekeeping methods This includes education on hive
managementliseaseontrolandhoneyextractionprocesses

Subsidies and Financial Assistance The commission offers financial assistanceand
subsidiesto individuals and groupswho want to start or improve beekeepingperations
This supportoften includes funding for purchasingmodernbeekeepingequipme
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Promotional Activities: KVIC conductsawarenessampaignsand workshopsto promote
the benefitsof beekeepingThis includesdemonstratinghe economicadvantagesf honey
productionandits potentialfor improvingrural incomes

KVIC's involvementin scientific beekeepings partof its broademissionto enhanceural
developmentand supportvillage industries By promoting modernbeekeepingoractices,
KVIC helpsto improvethe livelihoods of rural communitiesand contributesto the overall
agriculturaleconomy

Krishi Vigyan Kendra (KVKSs)

KVKs are giving focus on organizingcapacitybuilding programsand creatingbeekeeping
unitsat the centreandalsoatthef a r nfieldssTbesecentresareplayinga greatemolein
makingconvergencamongdifferentbeekeepingelatedschemesndprogramdor creating
moreawarenessboutapiary Entrepreneurshigevelopments beingcreatedn thefield of
beekeepingndits relatedaspectsncluding valuechainmanagement

International Programs and Schemes
a. Food and Agriculture Organization (FAO)

Objective: The FAO supportssustainablébeekeepingoracticesglobally to enhancefood
security,biodiversityandrural livelihoods

Activities

Technical Assistanceand Capacity Building: The FAO providestechnicalassistancand
training programgo improvebeekeepingracticesn developingcountries

Promoting Best Practices for Bee Health Management Guidelinesand resourcesare
providedto help beekeepermanagebeehealthandpreventdiseases

Facilitating International Collaboration: The FAO fosters collaboration between
countriesto shareknowledgeandbestpracticesn beekeeping

Impact

Global Knowledge Exchange International collaboration has led to the sharing of
innovativebeekeepingechniquesandtechnologies

Improved Bee Health: Beekeepershave adoptedbetter health managemenpractices,
leadingto healthierbeecolonies

b. United StatesDepartment of Agriculture (USDA) Programs

Objective: The USDA supportsinitiatives to enhancehoney bee health and supportthe
beekeepingndustryin the United States

Components

Researchon Bee Diseasesand Pests The USDA funds researchprojects focusedon
understandingndcontrollingbeediseasesndpests
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Funding for BeekeepingResearchand Extension Services Grantsandfinancial support
are provided for researchinstitutions and extension services to promote scientific
beekeeping

Guidelinesfor BestBeekeepingPractices The USDA publishegyuidelinesandresources
to helpbeekeeperadoptbestpracticesn hive managemenanddiseaseontrol

Impact

Enhanced Bee Health: Researchand guidelineshave led to improved bee health and
reducedcolonylosses

Increased Productivity : Beekeepersiavereportedhigherhoneyyields andbettercolony
managementueto USDA-supportecorograms

c. European Union (EU) BeekeepingPrograms

Objective: The EU supportssustainableoeekeepingnithin its memberstatesto enhance
agriculturalproductivity andbiodiversity

Activities

Financial Assistancefor BeekeepingOperations: Grantsand subsidiesare providedto
supportbeekeepingactivities, including the purchaseof equipmentand establishmenof
apiaries

Researchand Developmenton Bee Health and Biodiversity: The EU funds research
projects focused on improving bee health, understandingpollinator dynamics and
enhancindiodiversity

Promoting Organic and Sustainable Beekeeping Practices The EU encourages
beekeepersto adopt organic and sustainable practices to ensure environmental
sustainability

Impact

Sustainable Practices Beekeepersiave adoptedmore sustainableand environmentally
friendly practicescontributingto biodiversityconservation

Economic Benefits Financialsupporthasenabledbeekeeperso expandtheir operations
andincreaseoroductivity

Non-Governmental Organizations (NGOs) and Private Sector Initiatives
a. Project Apis.

Objective: ProjectApis m. aimsto enhancéhoneybeehealthandcrop productionthrough
researchandpracticalsolutions

Activities

Funding for Bee Health ResearchProjects. Grantsare provided for researchprojects
focusedonimproving beehealth,understandingliseasesanddevelopingn
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Technical Support to Beekeepers Practical support and resourcesare offered to
beekeeperi helpthemadoptbestpracticesn hive managemeranddiseaseontrol

Promoting Habitat Improvement for Bees Initiatives are launchedto improve bee
habitats, including planting pollinatorfriendly crops and creating safe foraging
environments

Impact

Improved Bee Health: Researchand technical support have led to better disease
managemerdndhealthierbeecolonies

EnhancedCrop Production: Improvedpollination serviceshaveresultedin highercrop
yieldsfor farmers

b. Heifer International

Objective: Heifer Internationalusesbeekeepingas a tool for poverty alleviation and
environmentakustainability

Activities

Distributing Bee Colonies and Equipment: Bee colonies, hives and necessary
equipmentare providedto smaltscalefarmersto startbeekeepingperations

Training in Sustainable Beekeeping Practices Training programsare organizedto
educatefarmers on sustainablebeekeepingtechniques,hive management&and honey
production

Supporting Community-Based BeekeepingProjects:. Communitybeekeepingorojects
aresupportedo enhancecollaborationandsharedearningamongbeekeepers

Impact

Poverty Alleviation: Beekeepindiasprovidedan additionalsourceof incomefor smalk
scalefarmersandhelpingto alleviatepoverty

Environmental Sustainability: Sustainablebeekeepingpracticeshave contributedto
environmentatonservatiorandbiodiversity

Key Componentsof Scientific BeekeepingPrograms
a. Training and Capacity Building

Training and capacitybuilding programs are essential components of scientific
beekeepingnitiatives Theseprogramseducatebeekeepersn moderntechniquesgisease
managemenrdandbestpractices

Activities

Workshops and Seminars Regularworkshopsand seminarsare organizedto provide
handson trainingandtheoreticalkknowledgeto beekeepers
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Field Demonstrations Demonstrationplots and apiaries are establishedto showcase
modernbeekeepindechniques

Online Resourcesand Courses Online platformsoffer coursesyideosand resourcego
educatebeekeepersn scientific practices

Impact

Knowledge Transfer: Beekeepergain valuableknowledgeand skills, enablingthem to
adoptscientific practiceseffectively

Increased Adoption: Training programshaveled to the widespreadadoptionof improved
beekeepingechniques

b. Researchand Development

Researchand developmentactivities are crucial for advancing scientific beekeeping
practices Theseefforts focuson improving beehealth,productivity andsustainability

Activities

Studieson BeeBehavior and Genetics Researchs conductedo understandbeebehavior
geneticsandbreedingfor diseaseesistance

Development of New Technologies Innovative technologiesand tools are developedto
enhancéhive managementliseasaontrol,andhoneyextraction

Collaboration with Research Institutions: Partnershipswith universities and research
institutionsfostercollaborativeresearcrandknowledgesharing

Impact

Improved Practices ResearcHindings haveled to the developmenbf betterbeekeeping
practicesandtechnologies

Enhanced Productivity: New technologies and diseasaesistant bee strains have
contributedto higherhoneyyields

c. Infrastructure Development

Developing infrastructure for beekeepingis essential for postharvest management,
processingandmarketingof beeproducts

Activities

Establishment of Processing Units: Facilities for honey extraction, processing,and
packagingaresetup to ensurequality controlandmarketability

Storage Facilities: Properstoragefacilities are providedto maintainthe quality and shelf
life of honeyandotherbeeproducts

Market Linkages. Efforts are madeto connectbeekeepersvith markets and buyers,
ensuringbetterpricesfor their products
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Impact

Quality Improvement: Processingunits and storagefacilities have led to better quality
honeyproducts

Market Access Improvedmarketlinkageshaveenabledbeekeepert reachwider markets
andachievebetterprices

d. Financial Assistance

Financialassistancés providedto beekeepers the form of subsidies|oans,andgrantsto
supportthe establishmenandexpansiorof beekeepingperations

Activities

Subsidies for Equipment and Inputs: Subsidiesare offered for the purchaseof bee
colonies hivesandnecessargquipments

Low-Interest Loans. Low-interest loans are provided to beekeeperdo support their
operationsandexpansiorplans

Grants for Community Projects. Grants are given to support communitybased
beekeepingrojectsandinitiatives

Impact

Financial Support: Financialassistanc@asenabledeekeeperto investin their operations
andimproveproductivity

Economic Upliftment : Increasedncomefrom beekeepindnascontributedto the economic
upliftmentof rural communities

e. AwarenessCampaigns

Awarenesscampaignsare conductedto raise awarenessboutthe importanceof beesfor
biodiversity,agricultureandenvironmentakustainability

Activities:

Public AwarenessPrograms. Public awarenesgrogramsand campaignsare organizedto
educatehe generalpublic aboutthe benefitsof beekeepingindtheimportanceof bees

Educational Materials: Educationalmaterials,suchas brochurespostersand videosare
distributedto inform peopleaboutbeekeepingracticesandbeeconservation

Media Campaigns Mediacampaignsincluding socialmedia,televisionandradioareused
to reacha wider audienceandpromotebeekeeping

Impact

Increased Awareness Awarenesscampaignshave increasedpublic understandingf the
importanceof beesandbeekeeping
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Support for Beekeeping Greater public awarenesshas led to increasedsupport for
beekeepingnitiativesandpolicies

Conclusion

Promoting scientific beekeepingthrough various programsand schemesis crucial for

enhancing honey production, ensuring sustainable agriculture and supporting rural

livelihoods National initiatives, such as the National Beekeepingand Honey Mission

(NBHM) andthe NationalBee Board (NBB) programshavesignificantly contributedto the

growth of the beekeepingndustryin India. Internationalorganizationdike the FAO, USDA

andEU havealsoplayeda vital role in promotingsustainabldeekeepingracticesglobally.

Additionally, NGOsandprivatesectorinitiatives haveprovidedvaluablesupportin termsof

funding, research and capacity building. Key componentsof successful scientific

beekeepingorogramsinclude training and capacity building, researchand development,
infrastructuredevelopmentfinancial assistanceand awarenessampaigns Collaboration
betweengovernmentbodies, NGOs and international organizationsis essentialfor the

successfulmplementationof theseinitiatives By adoptingscientific beekeepingractices,
beekeepersanachievehigherproductivity, betterquality honeyandsustainableperations,
ultimately contributingto environmentatonservatiorandeconomicdevelopment
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Chapter - 14

Mobile Apps and Portal for Beekeeping
Sunil Kumar, SMS (AE), KVK,Kaneri Kolhapur, Maharashtra
Lakhan Singh, Professor & AdvisorACES, AMITY University,
Noida, Uttar Pradesh

Introduction

This documentprovidesa detailedoverview of variousmobile appsand portalsavailable
on GooglePlay Storethat promotebeekeepingn India. Theseplatformsoffer resources,
trainings, marketaccesscommunitysupportfor beekeeperanaking themvaluabletools

for bothbeginnersandexperiencegractitioners

1. Madhumakhi PalanApp

Developer. National Bee Board (NBB), Ministry of Agriculture & FarmersWelfare,
Governmenbdf India

Purpose and Overview: The MadhumakhiPalanApp is a specializedtool developedo
assist beekeepersacross India. The app focuseson promoting scientific beekeeping
practices providing resourcesandguidelines,and ensuringthat beekeeperbaveaccesso
governmentsupportand marketlinkages It aimsto increaseawarenessnd adoptionof
beekeepingparticularlyamongrural andsmaltscalefarmers

Key Features

Step-by-Step Tutorials: The appprovidesdetailedtutorialson beekeepingractices This

includesinstructionson how to startbeekeepingmanagebeecoloniesand harvesthoney

The tutorials are easyto follow, making them accessibleevenfor beginners It covers
topics like settingup beeboxes,identifying different honeybeespeciesand the seasonal
managemenof beecolonies

Information on HoneybeeSpecies Detailedinformationis availableon varioushoneybee
speciedoundin India. This includesApis ceranaindica (Indian honeybee)Apis dorsata
(Rock bee), and Apis mellifera (Europeanhoneybe® The app guidesuserson how to
choosetheright speciedasedn their geographidocationandclimatic conditions

Government Subsidiesand Schemes One of the standoutfeaturesof the Madhumakhi
PalanApp is its integrationwith governmenschemesit providesinformationon various
subsidiesandfinancial assistanc@rogramsavailablefor beekeeperdJserscanlearnhow
to apply for these schemesand receive updateson new initiatives launchedby the
governmento supportbeekeeping

Diseaseand PestManagement The app offers comprehensiveguidelineson identifying

and managingcommon diseasesand peststhat affect honeybeesThis includes Varroa
mites, foulbrood and wax moth infestations Preventativemeasuresas well as treatment
optionsaredetailed helpingbeekeepermaintainhealthycolonies
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Training and Workshops: The app provides information on training programs and
workshopsorganizedby the National Bee Board and other governmentagencies These
programsareessentiafor beekeepers/ho wantto enhanceheir skills andlearnaboutthe
latestadvancementm beekeepingechnology

Availability : Free on Google Play Store
DownloadLink : https//play.googlecom/store/apps/details?id=cormadhumakipalan

2. BeeSureApp

Developer. ICAR-CentralBeeResearcl& TrainingInstitute (CBRTI)

Purposeand Overview: The BeeSureApp is designedo provide comprehensivasupport
for both novice and experiencedbeekeepersDeveloped by the ICAR-Central Bee
Research& Training Institute, the appfocuseson scientific beekeepingracticesdisease
managementioneyprocessingandmarketaccessThe primarygoalis to help beekeepers
increaseproductivity, maintainhealthybeecolonies,and ensurethe quality of honeyand
otherbeeproducts

Key Features

Training Modules and Tutorials: The app offers a wide range of training materials
tailored to different levels of experience Beginnerscan start with basic beekeeping
practices,while more experiencedbeekeepersan explore advancedtechniques Video
tutorials provide visual guidanceon setting up beehives,managingbee colonies and
harvestinghoney Thesetutorialsarestructuredn away thatmakescomplexconceptseasy
to understand

DiseaseManagement BeeSureprovidesin-depthinformation on the commondiseases
and peststhat affect honeybeecolonies, such as Varroa mites, foulbrood and Nosema
disease

Market Linkages and Selling Platforms: The apphelpsbeekeepersonnectwith buyers
and marketsfor honeyand other beeproducts This is particularly useful for smaltscale
farmerswho maystruggleto find reliablebuyers Informationon currentmarketpricesand
demandtrendsis also provided,helpingbeekeepersakeinformed decisionsaboutwhen
andwhereto sell their products

The app offers practical advice on how to identify symptoms,implement preventive
measuresand apply treatmentgo control theseissues This is essentiaffor ensuringthe
healthandlongevity of beecolonies

Honey Processingand Quality Control: The app includes detailed guides on honey
extraction,processingand packaging It emphasizesnaintaininghigh-quality standardgo
ensurehatthe honeyproduceds pureandmeetsmarketrequirementsinformationon best
practices for hygiene, equipment handling, and storage is also provided, helping
beekeepermaintainthe quality of their honey
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Market Accessand Price Information : BeeSureoffersreattime updateson honeyprices
and demandtrendsin various markets This helps beekeepersnake informed decisions
about when and where to sell their products The app also provides information on
marketingstrategiesand how to connectwith buyers,including wholesalersretailersand
online platforms

Scientific BeekeepingPractices The app promotesscientific methodsof beekeeping,
which include properhive managementeeding,breedingandseasonatare It encourages
beekeeperso adoptthesepracticesto improve productivity and sustainability The focus
on sciencebasedtechniqueshelps beekeepersnaximize their yield while minimizing
lossedueto disease®r poormanagemenpractices

Government Schemes and Subsidies The app provides information on various
governmenschemesndsubsidiesavailablefor beekeepersThis includesdetailson how
to apply for financial assistancegrantsand training programs Updateson new policies
andinitiatives by the governmento supportbeekeepin@reregularlyprovidedthroughthe
app

Resource Library : The app includesa comprehensivdibrary of resources,jncluding
articles,researclpapersandpublicationson beekeepingThis allows usersto deepertheir
knowledgeand stay informed aboutthe latestdevelopmentsn the field. Topics covered
range from basic beekeepingpracticesto advancedtechniquesand innovations in
beekeepingechnology

Theappis availablein multiple languagescateringto beekeepergom differentregionsof
India.

Availability
Availability : Freeon GooglePlay Store
DownloadLink : https://play.googlecom/store/apps/details?id=contbeesureapp

The Madhukranti Portal

The MadhukrantiPortalis aninitiative launchedby the National Bee Board (NBB) under
the Ministry of Agriculture and FarmersWelfare,Governmenof India. This portalis part
of the National Beekeepingand Honey Mission (NBHM) and aims to digitize the
beekeepingectorin India, bringing transparencyndefficiencyto thehoneytrade

Key Featuresand Objectives

Digital Traceability: The MadhukrantiPortal providesa digital traceability systemfor
honey and other beekeepingproducts It helps in tracking the source of honey from
beekeeperto consumersensuringthe quality andauthenticityof the products

Realktime Data: The portal collectsanddisseminateseattime dataon honeyproduction,
beekeepersand other stakeholderdn the beekeepingndustry This datais crucial for
ning,monitoringandpolicy making
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Registration of Stakeholders Beekeepershoney processorsand other stakeholders
involved in the honeyproductionvalue chain canregisteron the portal This registration
helpsin creatingacomprehensivelatabasef all the participantsn theindustry

Market Linkages: By connectingbeekeeperglirectly with buyersand processorsthe
portal helpsin establishingoettermarketlinkages,which canleadto fair pricesfor honey
producersaandimprovedmarketaccess

Quality Assurance The portalis integratedwith honeytestinglaboratoriesgnsuringthat
thehoneybeingmarketedmeetsthe quality standardsThis integrationhelpsin curbingthe
saleof adulteratedr substandartioney

Support for Beekeepers The portal provides information on various government
schemestechnicalguidanceand other resourceghat can help beekeepersmprove their
practicesandincreaseheirincome

Benefitsof Madhukranti Portal

For Beekeepers Accessto a larger market, better prices and supportfrom government
schemes

For Consumers Assuranceof quality andauthenticityof honeyproducts

For Exporters: Enhancedraceabilityandcertification,which arecrucial for international
trade

For Policymakers Reattime dataand analyticsto supportdecisionmaking and policy
formulation

How to Accessthe Madhukranti Portal

Theportalcanbeaccessednline, wherestakeholdersanregisterandlog in to avail of the
variousservicegrovided Theregistrationprocesdypically involvesproviding detailslike
thetype of stakeholderocationandbusinesspecifics

4. iHive App
Developer. ICAR (Indian Council of Agricultural Research)

Purposeand Overview: TheiHive App is a specializedool developedy ICAR to assist
beekeeperwith reattime informationon variousaspectof beekeepinglt is designedo
help beekeepersmprove the health of their colonies, optimize honey production, and
connect with the beekeepingcommunity The app emphasizesthe use of modern
technology in  managing beehives and provides resourcesfor both beginner and
experiencedbeekeepers

Key Features

RealTime Weather Updates The iHive App providesreaktime weatherupdateswhich
are crucial for beekeepingctivities Weatherconditionssignificantly affect beebehavior,
nectarflow, andhive management
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Theappincludeslocalizedweatherforecastshelpingbeekeeperplantheir activities,suchas
hive inspections,feeding and honey harvesting,basedon current and predictedweather
conditions

Pestand DiseaseManagement The iHive offers comprehensivegguidanceon identifying
and managingpestsand diseaseghat commonly affect honeybeecolonies This includes
informationon Varroamites, Americanand Europearfoulbrood, Nosema andotherthreats
The app providesdetailedinstructionson how to implementpreventivemeasuresand apply
treatmentsto control theseissues,thereby reducing colony lossesand maintaining hive
health

Honey Production Optimization: The appincludestools andresourcego help beekeepers
optimize honeyproduction It offerstips on managingoeecoloniesduring different seasons,
selectingthe right locationsfor hives,and maximizingnectarcollection iHive alsoprovides
insightsinto the bestpracticesfor honeyextractionand processingensuringthat the honey
produceds of high quality andreadyfor market

Community Networking and Support: iHive features a community forum where
beekeepersan connectwith each other, share experiencesask questions,and provide
support This platformfosterscollaborationandknowledgesharingamongbeekeeperacross
India The app also allows usersto connectwith expertsand trainers, offering accessto
professionahdviceandassistance

Educational Resourcesand Training : The app providesaccesdo a variety of educational
materials,including articles,videos,and tutorials on beekeepingractices Theseresources
cover topics ranging from basic beekeepingtechniquesto advancedhive management
strategies iHive also offers information on upcoming training programsand workshops
organizedby ICAR andotheragriculturalinstitutions,allowing beekeeperso enhanceheir
skills andknowledge

Equipment and Technology Guidance The iHive provides information on modern
beekeepingequipmentand technology,helping beekeepersnake informed decisionsabout
thetoolstheyuse This includesguidanceon selectinghive types,protectivegear,andhoney
extractionequipment

Market Information and Access The app includes features that provide market
information,suchashoneypricesanddemandrends This helpsbeekeepermakeinformed
decisionsaboutwhenandwhereto sell their honeyandotherbeeproducts

Customized Alerts and Notifications: Users receive customizedalerts and notifications
basedon their locationandspecificneeds Thesenotificationscanincludereminderdor hive
inspectionsdiseasecontrolmeasuresindupdateon marketprices

Target Audience TheiHive App is designedor a broadaudiencejncluding

Beginners Those new to beekeepingcan benefit from the basic tutorials and weather
updateghathelpthemgetstartedandmanageheir hiveseffectively

Promoting Scientific Beekeeping for Livelihood Security



Experienced Beekeepers More experiencediserscanexploreadvancedeaturessuchas
pestmanagementioneyproductionoptimizationandmarketinformation

Commercial Beekeepers Larger operationscan use the app to connectwith markets,
manage multiple hives efficiently, and stay informed about the latest beekeeping
technologiesandpractices

Availability : Freeon GooglePlay Store

DownloadLink : https//play.googlecom/store/apps/details?id=cooarihive

5. Honey Testing Labs

The Honey Testing Laboratories App developedoy the National BeeBoard (NBB) is a
digital tool designedto facilitate accesso information regardinghoneytestingfacilities
acrosdndia. Theappaimsto assistoeekeepergioneyproducerstradersandconsumersn
locatingandutilizing honeytestinglabsto ensurethe quality andsafetyof honey

Key Features
Lab Locator:

Geographical Search The appallowsusersto searchfor honeytestinglaboratoriedbased
on their geographicalocation Userscanentertheir locationor usethe app'sGPSfeature
to find the nearestiabs The app also providesa stateand districtwise listing of honey
testinglabs,makingit easierfor userso find labsin their specificregion

Detailed Lab Information :

Contact Details: Eachlab listedin the appincludesdetailedcontactinformation, suchas
thelab'saddressphonenumberandemail This makest easyfor usersto getin touchwith
thelab for inquiriesor to scheduldestingservices

Testing ServicesOffered: The app providesinformation on the specific testsoffered by
eachlab, suchas purity tests,pesticideresidueanalysis,moisturecontentand more This
helpsuserschooseheright lab basedon their testingneeds

Accreditation and Certification: Information about the accreditationand certification
statusof eachlab is availablein the app,helpingusersidentify labsthat meetnationaland
internationalstandards

Online Booking and Scheduling

Test Booking: The app allows usersto book testingservicesonline Userscanselectthe
desiredtests,choosea lab, andschedulean appointmenthroughtheapp

Sample SubmissionGuidelines The app providesdetailedguidelineson how to collect
and submit honey samplesfor testing This ensuresthat samplesare handledcorrectly,
whichis crucial for accurateestresults
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TestResultsand Reports

Digital Reports: Oncethe testingis completeduserscanaccesgheir testresultsthrough
theapp Theappprovidesa secureplatformfor viewing anddownloadingdigital reports

Result Interpretation : The app includestools and resourcedo help usersinterprettheir
testresults This includesexplanationsof the various parametergested,what the results
mean,andhow theyrelateto honeyquality.

Quality Assuranceand Standards

FSSAI Compliance The appensureghatall listed labscomplywith the standardsetby
the Food Safetyand StandardsAuthority of India (FSSAI). Userscan checkwhetherthe
lab adherego FSSAIlguidelinesfor honeytesting

International Standards The app also provides information on labs that meet
international standards,such as those set by the EuropeanUnion (EU) and Codex
Alimentarius which s particularlyusefulfor exporters

Educational Resources

Testing Protocols The app offers educational resourceson various honey testing
protocols This helpsbheekeeperandproducersinderstandhe importanceof differenttests
andhow they contributeto honeyquality.

Guidelines on Adulteration : The app providesdetailedguidelineson how to detectand
prevent honey adulteration,including information on common adulterantsand testing
methodgo identify them

Government Schemesand Support

Subsidies and Financial Assistance The app includes information on government
schemeghat offer subsidiesandfinancial assistancéor honeytesting This is particularly
beneficialfor smaltscalebeekeeperandhoneyproducers

Training Programs. The app also providesdetailson training programsand workshops
organizedby the NationalBeeBoardandotherrelatedorganizations

User-Friendly Interface

Intuitive Design The appis designedwith a userfriendly interface,makingit easyfor
beekeepergroducersandconsumerso navigateandusethe variousfeatures

Multilingual Support: The appis availablein multiple languagescateringto usersacross
differentregionsof India, ensuringthatlanguages not a barrierto accessindgnoneytesting
services

Availability
Availability : Freeon GooglePlay Store
ink : https//play.googlecom/store/apps/details?id=cdmneylabdinder
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e-NAM (Electronic National Agriculture Market)
Developer SmallFarmersAgribusinesgConsortium(SFAC)

e-NAM waslaunchedin April 2016 by the Ministry of Agriculture and FarmersWelfare
The Electronic National Agriculture Market (eNAM) is an innovative online trading
platform developedby the Governmentof India to createa unified national market for
agricultural commodities Though eeNAM was originally conceivedto streamlinethe
marketing of traditional crops, it has expandedto include other agricultural products,
including honey For beekeeperand honeyproducerse-NAM offers severalbenefitsand
opportunitiesenhancinghe marketaccessandefficiency of their operations

e-NAM for Beekeeping Beekeeping though traditionally managedoutside the APMC
framework,hasseenintegrationinto eNAM dueto its growing economicsignificanceand
the increasingdemandfor honey and other bee products H e r é&dwse-NAM benefits
beekeepers

Market Accessand Expansiorn

A Nationwide Reach e-NAM allows beekeepergo accessmarketsacrossthe country,
breakingthe geographicabarriersthattraditionally limited their salesto local markets

A DiverseBuyer Base By listing their productson eNAM, beekeepersanconneciwith a
broader base of buyers, including large traders, exporters, and food processing
companiesywho arewilling to pay competitiveprices

Transparent Price Discovery

A RealTime Bidding: Beekeeperganbenefitfrom reattime online bidding on e-NAM,
which ensureghattheyreceivethe bestpossibleprice for their honeyandotherproducts
The transparenbidding processreduceghe influenceof middlemenand allows for fair
pricediscovery

A Market Price Information: eNAM providesreaktime market price information for
honeyandrelatedproducts helpingbeekeepermakeinformeddecisionsaboutwhenand
whereto sell their products

Direct Paymentand ReducedTransaction Costs

A Secure Payments Paymentsare made directly to the b e e k e éank acsobnts,
ensuringtimely and securetransactionsThis eliminatesthe risk of delayedpayments
oftenencounteredh traditionalmarkets

A Lower Costs By reducingthe needfor intermediariese-NAM lowers the transaction
costsassociatedvith sellinghoney,resultingin betterprofit marginsfor beekeepers

Availability : Freeon GooglePlay Store

Download Link : https//play.googlecom/store/apps/details?id=camamapp
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