Apiculture

products since Hme immemorial even at the cosl of
wse in hemaen civilizatdon since prehistoric period fs
mentioned in our religious lieratures like Yedas., Purans, Ramayir. ."dalmhhqm'r and
Clarak Sanshita, Some foreign travellers like Fahiyan and Whensen had also discussed
the use of hhu:'_--:'_-. as medicine. People were very much dependent upon honey tar

“an had started the use of animal
animal s lite. Honey has heen under

medisines and essential nutritive elements of the dict

The hichiv evolved social organisation of bees had Deen established before the
existence of human race. Bees toach us the lesson of work-work and work wath
co-aperation. We can easily imngine about the hard-working of the hees by the simple
fact that for one pound of honey, a single huney bee travels ahaut double the distance of
the circumterence of the carth’s globe. Previously, the method of extraction of haney
from the honey comb was very much crude but after the mvention of arlificial hive by
Longstroth {19510, 1t hecame scientific and commercial. The bee keeping in United
Spates, (Canada. Australia and New Zealand has achieved out standing suceess. [n India
people do nol laks interest in bec kecping from commercial point of view bul ooly for
their Touting use. Since honey is produgezd by the honey bees. a detiled sludy of the
tology of the bees is essential for suceessful implementizbon ol apiculore programme.

HONEY BEE
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Huney Docs ire highly orgamsed social nsects |;.|1nr:c-:1 mam all aver the woarld
Although they are ective throughout the year but i winter sewson they do Listhe work and
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o 008 rear the hrood. In spring seasons e at the
e of flowermg they prepare a sirong colony
“:i1h haney rich I'.'l.'II'I'IlTH. They  exhibit
Jl-.-mLTTPhHm and good dl'i.|:-..||_'t|r'| of labour. The
:rﬂl hives with []'IlllJ.h.'lTl;,:lﬁ. of individuals  are
:lb_;ﬂ-»;e:d anging down from the branches of the
e und cealings _ The  workers
rpmnICAE mformations tor the location of the
jod sources through the “Wagple Dance’, a
henomenon called as 'I-H“EUH:\_{E ol the hecs', by
e gminent biologist Karl Von Frish. He has
nertioned that the rate of dance 15 directhy
pl‘lJIf'f'“i':'nH] ta the distence of the food,

i houses.

gpecies of Honey Bees

Faur species of honey bees are reported.

1. Apis dersata F : (Rock bec)t. This is the
largest bee, about 20 wun. m length, =0 named as
GIANT  HONEY  BEE.  SARANG and
pMBARA are other names of this bee which
ields maximum amount of honey in comparison
o uther species. A single comb may vield 60
pounds of honey which 15 the maximum amouont
far & comh. The workers are very smart and active
which may pollinate 12,000 flowers daily. Butl due
e its lerocious and irritable nature, specitic hive
md migratory habit it s wvery diMcell rather
practically impasstble to domesticate them for the
bec keoping industry.

1. Apis indica F @ (Indian bee). Commonly
found 1n forest and plain regions of India, This is
slightiy smaller than 4. dorsara. They prefer o
ive i dark places and construct several parallel
corths about one foot across the protected places
dke cavities of free trunks., mud walls, carthen
pots,  thick  bushes., wells and  walls of  the
buildings. This species is very gentle in nature, so
tan e domesticated easily, The production of
honey 15 much less i.e, 6 10 7 pound per comb.

1. Apis flovea I - (Little hee). This s smaller
than 4. indica and yields very small amount of
acmey. The bees are notl of pregarious sature and
form & single comb. Due 1o its docile nature and
mrz stinging behaviour the combs can be removed
easaty for the honey extraction.

4. Apis mellifera F @ (European  bee),
Although this hec produces less honey wet 1 1%

found to he the best species from the conunercial
point of view, Due o ther docile nature they can
be domesticated easily and can be improved by
breeding for several hundred wears Out ol ils
several vareties, the lalian variety is redared evers
where in Europe and Amenca in artificial lives tor
honey,

Social Organisation of Honey Bee

A highly orgamsed division of labour is Tound
the colomy of honey bees. A good and well
developed colony of bees had 40 w50 thousand
mdividuals consisting of 3 castes iz . QUEEN,
DROME  and WORKER. The gueen  afer
fertibzation lavs fertilieed and unfertilized ogs
both, From untertlized cees male bees emerpe
which are knewn as DROMES whercas from the
fertilwed cggs worker bees are produced. The
workers when feed on ROY AL JELLY, develop
into CHUEEM.

Queen 3 0 is a well developed fertile female
provided  wath  immensely developed  avaries,
Commaonly one gueen 1= found e be present an
cach hive and feeds on Royal Jellv. She is the
queen in real sense as the Mother of the Colony,
puarded by a nember of attendants and never
alloted any duty except egg laving, Fge laving s
the sole funclion of the queen throughout her
active bite span, The queen is 15 w 20 mm in
length and can be casily distinguished by her long
lapering  abdomen,  short legs  and  wings.
structurally she s unable to produce wax ar honey
ar gather pollen nector, By the combinstion of
avipositor-cum sting, a structure is  developed
which wids imoepp laying. 111 said that the queen
gets maled only once in her bt but in a single
chance of mating, drone releases 2 crore sperms
which are sutficient for the lerlilization of the eggs
at the time of laying by the female throughout her
life span. In recent researches in U.S.A. it has been
reported that out of |1 queens only 55 mated
twice hefore egpe laving. 11 i also a fact that queen
lavs Tertile and unfernle eggs hoth in accordance
ta her will but the factors governing such selective
activiry are stll not known, One queen lavs abour
500 e 2000 eggs mm o day depending upon the
seasonal vaciation amd other eccologieal factars,
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The total weight of TR cgps 15 eyual to her bedy
weight I the whole hfe span of 1wo 10 f1ve years
i (ueen I;:_:.,-a, ahoul LS00 HE cpes When the
queen m a colony looses 115 epps laving capacity.
another worker of the same colony starts feeding
on queen's dhet fe., Royal Jelly and develops ik a
new queen and s provided with the Tacilities al
real gueen. At the same tme old queen may he
driven out bt sometimes some workers ohject that
as 1o why the mather of the colony be diven oul
so ulimately they also come out with the mather.
Sometines when 2 to 3 queens are developed i a
colony, only one takes the pusition ol the real
gueen and the others come vul with some workers
w establish new colomes.

Workers - Although the workers are the
srallest of the three castes but they function as the
main spring ol the complicated machimery like
homey bee colomy. Like the queen, they are also
produced from the lertile eges [owd by the queen
and Tve in a chamber called as “WORKER CELL
It takes 21 davs in the development from the cgp
1o the adutt and the wtal bie span of & worker =
aboint © weeks  The workers are atrophid female
which sacrifice themselves Lor the well-being o
vhe colony The wial indeor and owdeor dutics of
the colomy are performed by the workers only.
That is why they are provided with some special
structures for paricular work.
i1y Long proboscis for sncking the nectar,

(21 Swong wongs Tor lanning

(3% Pollen baskets for the collection of pallen.

141 Powertul sting to defend the colony against
wiy atlack.

57 Wax pland for wax sectenon.

The workers which are engaged in outdoor
duties, colleer the nectar, pallen, gum and wate
which are received and stored properly by the
house bees, The workers are further
sub-prouped for speaific duies, Some of them
which are very sincere, attend the gueen while
some others look afler the nursery <alled as
NURSERY BEE. Some produce wax for the
formaticn of the new hive and are known as
BUILDERS. The repanng of the comb is done by
the REPAIRCRS. The dead body and other

ympuritics are removed trom the hive by the

daoor
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CLEANERS. The tanmimg in the hive iy PeT e,
by the wings of the FANNERS. Several gy,
functions like hieney storage and ri'|'||;'r|.|;|:'|F arc -'ll'j:r
done by the workers. The guard bep |:,.|.',..;,_!r__I
watches at the patcway. B 1s said that upto half “]
thew life penod warkers perform indoor duties g,
later om bocome engaged in outdoor duties

Drone @ The drone s the male member of 1,
honey bee colony which fentibizes the queen s,
called as KING of the volony, They take 24 dav,
to develop tram the egg 1o the adull siage, Té-"_.
sting and the wax glands are absent but i fhe
males the reproduciive organs  are very  we)
developed. They are reared from an untertile egp
in lurge DROME CELLS. Drones arc Lotally
dependent on the workers and have been 5|‘.'|:|-'|
beggimg for honey from the workers. Uhe sole duty
of the drone 15 to fertilize the virgin gueen. AL the
fime ol swarming the drone tollows the gqueen.
copulntes and dies aller copulation.

Life History

After mating the queen penerally bavs one egg in
ane brood cell, The cggs are pinkish coloored,
elongated with eylindrical hody generally attached
(e the bottom of the cell. Larvae emerge out trom
both the ferfilized as well as unfertilized eggs

Thus. the larvee from the anfertilized eggs form
the drones while the workers are developed from
the larvae of the fertilized egas. Amongst the
larvac of the workers one is Tod e the roval jelly,
a special diet secreted by the young workers in the
colony and becomes the queen of the colony The
royal jelly consists of digested honey and pollen,
mixed with a glandulur secretion wto the tnoath of
e workers. After 5 days of feeding the ezl s
sealed ind the larvae undergo pupation. It spits A
thin  silken eocoon  and  pupates completeiy.

Fmergence of the young ORes tubes place aftet

shree weeks and they get busy in the mdour dulics

for about 2 e 3 weeks. Later on (hey are sonl for
the cutdowr duties. All the hees pass through @

complete metamurphosis with the vanous changes

in the life-evcle taking place within the comb

(Fig 1)

Swarming @ The process of leaving aff the
colony by the gueen is termed as awarming. I°
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The total weight of 100 eggs 1= cqual to her body
weight. In the whole ife span of two to five years
a queen lays about 13.00,000 eges. When the
queen m a colany leeses its eggs laving capacity,
another worker of the same colony siarts teeding
on gueen’s dier e, Royal Jelly and develaps mie 2
new gueen and 15 provided with the facilities of
real queen. At the same time old queen may he
driven out bul somelimes some workers object that
a4 to why the mother of the colony be drven out
s0 ultimatcly they also come out with the mother.
Sometimes when 2 to 3 queens are developed in a
coleny, only one takes the position of the real
gueen and the others come out with some workers
to establish new colunies.

Waorkers : Although the workers are the
smallest of the three castes but thev funcnon as the
main spring of the complicated machinery likc
honey bee colony, Like the gueen, they are also
produced from the fertile ezgs laid by the queen
and live in a charmber called as “WORKER CTIL.
It takes 21 davs in the development from the egg
te the adult amd the towal hife span of a worker 15
daboul 6 weeks. The workers arg atrophid female
which sacrifice themselves for the well-being of
the colony. The total indoor and owtdoor duties of
the calony are performed by the workers only.
That is why they are provided with some special
structures for partivular work.
i1) Long proboscis (for sucking the nectar.

2) Stronp wings for fanming.

i(3) Pollen baskets for the collection of pallen.

(4) Powerlul sung to defend the colony against
any attack.

(3} Wax gland for wax secretion.

The workers which are engaged in outdoar
duties, collect the nectar, pollen, gum and water
which are recerved and swered properly by the
howse bees. The indoor workers are furiher
sub-prouped [or specific duties. Sume of them
which are veary sincers. attend the gueen while
some others ook after (he nursery called as
NURSERY BEL. Some produce wax Jur the
formation ol the pew hive and are Known as
BUILDERS. The repairing of the comb 15 duns by
the REPATRERS. The dead body and other
impuritics are removed [rom the hive by the

Apiculyy, fee

CLEANERS. The fanning in the hive i5 Performeg
by the wings of the FANNERS. Scvera] e
functions Iike honey storape and FiPening are alsg
donc by the workers. The guard bee always
watches at the gateway. It 15 said that upto halt‘;;.-f
their life period workers perform indoor duties and
|zter on become engaged in outdoor duties

Drone : The drone is the male member of the
honev hee colony which fertilizes the quesn go
valled as KING of the colony. They take 24 days
o develop trom the ege o the adult swmpe. Tje
sting and the wax glands are absent but in the
males the repridductive organs  are very well
developed. They are reared [rom an unferile cpp
i large DRONLE CELLS. Drones are tolally
depenient on the workers and have besn spep
begping for honey from the workers. The sole duiy
of the drone is to fertilize the virgin queen. At the
time ol swarming the drone follows the quecs,
copulates and dies after copulation.

Life History

After mating the queen penerally lavs one ege in
onc brood ccll. The cges are pinkish coloured,
elongated with cvlmdrical bodyv generally attached
to the bottom of the cell. Larvae emerge aut from
both the lerlilized as well as unlertihized egps,
Thus, the larvae from the unferlilized epes tom
the drones while the workers are developed from
the larvae of the fertilized cggs, Amongst the
larvag of the workers one is fed on the royal jelly,
a special dict seercted by the young workers in the
colony and beeomes the queen of the colony. The
roval jelly consists of digested honey and pollen.
mixed with a glandular sceretion into the mouth of
the waorkers. After 5 days of foeding the cell is
sealed and the larvae undergo pupaton. [t spins a
thin silken cocoon  and  pupates  completcly.
Emergence of the wvoung oncs takes place after
three weeks and they get busy m the indoor dutes
for about 2 to 3 weeks. Later on they arc sent for
the outdocr duties. All the bees pass through a
complete metamorphosis with the various changss
in the life-cycle lking place within the conb
(Fig. 1.

Swarming : The process of leaving oft the
colony by the queen is termed as swarming. [I
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happens owards the end of spnng or early
cgmmicr but the real cause of swarming 15 stll no
well known In summers when plenty of food s
qvailable and the mve is overcrowded by the bees,
the queen leaves the hive on a fine fore-noon with
wme old drones and workers and establishes a
new colony at some other place. Now 1n the old
hive a3 worker 15 given Roval Jelly and s
converted nto a new queen of the colony This
new empress of the colony never tolerates her
successor. as a natural law in the hive, so she
orders to kill the other sisters, if any, in the hive

Supersedure : When the egg laying capacity
of the old queen 15 lost or ot suddenly dies. a new
voung and vigorous queen takes the posion of the
old queen and 15 called as supersedure

Absconding : The migranon of the complete
colony from one place to another takes place due
10 some unfavourable conditions of life, such as
destruction of the comb by termites or wax-moths
md scarcity of nectar producimg flowers around
the hive This phenomenon is quite different from
that of swarming

Nuptial or marriage flight : The first swarm
s led by the old queen but the second swarm is led
by the 7 days old virgin queen which is followed
h} the dromes and s called IMArmage ﬂlghl e of
the drones stars copulating with the gueen in the
sky and fernlizes the queen and dies dunmg the
course  of copulation  The queen
spermatophores and slores in the speriatheca
Along with the queen, died drone falls on the
ground and the queen reaches the hive

reCeIves

Hive

The house of honey bees 15 termed as hive or
comb. It consists of hexagonal cells made up of
wax secreted by the worker's abdomen. These
hives are hanging verucally from rock, building or
branches of trees. Each hive has thousands of
hexagonal thin walled fragile cells arranged in two
opposile fows on a common base The resins and
gums secreted from the plants are used for the
reparring of the hives. The young slages arc
gencrally occupying the lower and central cells in
the hive which are the ‘BROOD CELLS" In
4 dorsata broad cells are similar in shape and size
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Fig. Hiwve of Apis smadica
showimg various cells.
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but in other species brood cells are of 3 npes viz
WORKER CELL for workers, DRONE CELL for
dromes and QUEEN CELL for the queen. Queen
cell can not be used again while the rest are used a
number of times. There are no special cells for
lodging the adults which gencrally keep clustering
or moving about on the surface ot the comb. The
cells are mainly imended for the storage of honey
and pollen specially i the upper porbon of the
comb while those m lower parl are for brood
rearing (Fig. 2).

Flora for Apiculture

Althowgh honey bees can collect nectar and pollen
from quite a long distance but the flota for
apiculture 15 also important. The tflora may be of
wild or culoivated tvpe. The more neclar vielding
plants are neem, jamun, soapnut ctc. The other
plants likc maize, rose and sorghum are good
sources of pollen. Some plants like plum, cherry,
apple. sheesham. coconut, guava, mustard ctc., are
good sources for nectar and pollen both.

Selection of Bees for Apiculture

For mnning a good apiary, selection of honey bee

is of much importance, so the following should be

kept in mind at the time of selecting honey hees

for apiculture -

{1} Heney bees should be of gentle temparament,

i2) Honmey bees should have capability to
constrmicl .‘i-l.[l.!l’]i!_ I_'uh.'my.

{3} 1t should have ahility to protect from enemies.

{4} Honevy bee  should  hawve
industrious workers,

energetic and

i5) Workers can suck juice from numerous
varielies of plants.

{a] Bees on the whole can produce more and
more honey from 11 comb.

|7y Bees can from their comb casily at any place.
lhe apiculiure scientists enpaged In penercs

are tying to find out such cross races which would

not be of ferociows mature but be 2 good honey

producer In India, Apis indica 5 the best bee for

apteultuce industries due to 115 gentle nature and

having cificient and prolific workers.

"'!"'F‘.fl-l'llfl.er,_:-

METHODS OF BEE KEEPING

—

The ultimate aim of bee Keeping 15 10 pel mare ang
more honey i pure lorme The old  metheg
commonly used by old apicullunsts is very chude,
eruel and of unplanned type. This old methad |
called as Indigenous method,

Indigenous Method

1. Hive ¢ Twao twpes of hives are ysed in
indigenous methad of bee keeping eg., wall o
fixed hive and movable hive,

fa) Wall or fixed hive : 11 is purely natyra|
type of comb because the bees themselves prepare
the hive al any space on the wall or trees, There is
an opening on one side through which bees come
out of the hive.

fB)y Movable hive : It comprises of hollow
wood logs, empty boxes and earthen pots e
placed in varandas of houses. There exist two
holes, one is for entrance and the other for exit of
the bees. The swarmed bees usually come o the
box on their own accord. Some bee keepers use to
take the clusters of the swarms from a ree and
keap them in the hive.

2. Extraction of honey : For honev extraction.
burning fire is brought near the bee hive ar the
night as a result of which bees are either killed or
they escape ofl. Further the hive full of honey is
being removed, cut into piecas and squeezed fo get
honey. Sometimes smoking is done so that the
bees may escape from their hives.

3, Drawbacks of indigenous method : The
indigenous method of bee kecping suffers from a
number of drawbacks due to which it s not
recommended by present day panel.  These
drawbacks are {i} Honey becomss impure
because 2t the time of squeering, the brood cells.
pollen cells, honey cells and larvae are also
extracted. (1) The colony becomes weak due 10
killing of the cges and the larvac at the time of
sgueezing. {iii} Formaton of new hive by e
escaped bees requires extra epergy which cffects
the vield. {iv) The activities of the bees can bé



m-uru:!..xl (v The hivanon of bees on the same
Jace 1= onlv matier of chanee. (10 The haney
o, like, r:'-r...;m'.. wasp and mookeys may
Jfrect the have ¢asily. (vit) The race improvement
Jopramme My ol be applied, 50 no possibilit
for € selection of the best bee is there. (viii} The
!.;.:J:il'fh‘ created by climatic faclors can not he
;uu'-'l':'”“"-:'

Modern Method ol Apiculture

[0 nvaleome the drawbacks of indigenous methaod
ya advanced method based on scientific facts has
leen developed. It has apencd 2 new era for the
comage industry in India and has alse piven an
gpporenily for lakhs of unemployed persons to
ceep thom busy in this busmess. From this collams
dislry PrORTAITITIE the romtice agricaliural work
iy Dol suffer., First of all care was taken Lo
improve the Lexmire of the hives wnd during thas
mace hive pallerns were mntroduced in Tncia., The
wewten miodel with 7 to 10 frames {21145 oy
in the hmod chamber with a shallow  super
121% 6.5 cm sized frames} hus hesn most popular
in sonfh. east and central Tndia. Longstroth hive
conraining 10 frames (44,82 23 ¢l kas been used
ws 2 standard hive o Himachal Pradesh, Jammu
and Kashmir and Panjab. In Uttar Pradesh another
type of hive has been in use which was evolved at
Jeohkote apiary  amd  contained  # tframes
(300 |8 ). After paining experience from (he
ahove mentioned hives, Indian Standund Instinute
hag standerdized the hives of small and hig
sizes mecommodating frumes 21x14. 5 em and
31 20,4 cnrespectivel ¥,

Mow-a-days a typical type of mevable hive 13
constructed which is capable of cxpansion or
comraction according to the requirement of the
place, scason and climatic eondilions,

Appliances for Modern Method

{11 Typical moveble hive
{31 [meen excluder
13 Honey extractor
{4) Uncapping knife
(2] Other cquipments
1. Typical mavable hive : An arlificial
movable hive is constrected by wooden box based

[ #¥1

T TP

] I "-Ihl'""-|.-,!___\

i

e cow
L e A 1R
l|JJ|‘J-j|.'I._I1II_||_L-.I!-L ”‘J = inrEr COVE

[

- Jj..e o super

gl =

= freod
cEampe”

|
Fig. 3, Tepical nuovnble hove.

on bee space theory (Fig. 3). The size and number
of frames are variable from five to hive according
to the need. A small space is cnough to permit the
entrence and exit of workers aod drones but queen
vnee placed i hive never cutiss outside the hive.
The perforation size on zing sheet is only of
(5,375 vm but the thorax of the queen is 043 cm 1o
.45 o, 30 the queen can never pass through this
pore, T his typical hive consists of & parts &5 given
below :

faj Stawd ;|1 15 the basal part of the hive oo
which the whole hive is constructed. The stands
ure adjnsted to make slope for he Bive, Due 1o this
slope rain water cormes down quickly.

(b Bottom beard @ 10 is silvated above Lhe
stand and forms the proper base for the hive
having two gates in the [ront position. One pale
functons as an entrance while the other as exit,

o} Brood chamber @ The borfom  board
carries the brood chamber which 1z the mast
importunt part of the bee hive 11 is large in size
provided with 5 ta 10 (rames, In cach frame a wax
sheet bearing hutaponal frames is held up by a
couple of wires in a vertical position. Along with
the margin of every hexaponal mark, the bees start
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making wall and ultmaiely the cells Here every
sheet of the wax 1 COMnI
FOUNDATION atiracts  the bees  and
[ara wdes the base for the comb preparation o it hy
the sides. The trames are kept vertwcally m brood
chamber which 15 covered over by other frames
having & wire meshing throough which the workers
can easily pass The comb foundation helps
vbtamimg a regular stromg worker brood cell comb
which can be used repeatedly  The Central Bee
Rescarch Staton at Pune artanged the manu faclure
of a comb foundation mill which manulactres,

known  as
whoihy

different cell sizes vequired in several regions of

the country. The brood chamber is covered by
another chamber known as super.

fd} Super : 1t 15 also without cover and the
base. Super s provided with many  frames
contmming comb Fundation w0 provide additional
space for expansion of the hive,

{e} Inner cover : 1115 a wooden prece used for
the covering of the super. 1t has manv holes for
proper ventilation

() Top cover © 1t 1s meant for provecting the
calony from ramns. I is fitted with zine sheet which
15 plam and sloping

L Queen excluder : It consists of a
wire-gause, extrans guards and drone traps with
individual wires placed 1375 cm apart. [t readily
permits the workers 10 pass through it but keeps
back the gueen i the brocd chambey

Y Honey extractor : b s osed for the
extraction of the honev from the comb and
functions on prineiple of centrifugal foree. When
combs are cemnfuged by thus device the pure
Boney s thrown ool without any damage e
carmb

4. Uncapping kmife : When all of the combs
are lilled wath honey they are sealed by cappmng
with the wax So. before such capped cotsbs are
placed in the Toney extractor, the wax sealing has
e be removed with the help of an uneapping knife
heated by steam belere use

S, Mher eguipments @ Most of the gselul
equipments fur the suceesstul munagement of the
bee are locally mwnutactured which are very
cheap. As they are made locally, they may not be

Apiculiupe
exactly similar 0 these made a1 mher places
Fhus, Indisn Standacd  Insttute has standardizeg
S0 WY ST COLLEpIeils for Tl.'l-l'.!: Fffﬂjliti'i-ﬂn
of wmtorm and interchangeable anicles Some
miaterials like protective garments, gum cages,

ploves, net verl, bee net, brush eic. are required fir
easy and well planned handling of the bees,

Advances of Modern Method

In the madem method of bee keeping there are
several advantages which encourage the well
planned bee keeping

(1 A proper waltch on the activities of the hees
can be had.

i A strong colony can be  developed by
providing sugar, syrup, pollen substances to
honey bees,

(3} Swarming of bees 15 checked by modem hive,

i) The same hive is used agam and again so the
warkers pay their anention more for the honey
and not for the ive formaticn.

153) Under adverse climatic condiwions the hive
can be transferred from vne place to the other
tor the protection of the bees.

161 Comb can be protected from the enernies.

(71 Pure honey in large quantity can be obtained.
Frecautions : For the proper management of

bee keeping programme  following  precautions

should be wken

(1} The hive should not be kept more than half a
mile away from the place from where the bees
have to collect the nectar and the pollen.

12) People must know about the bee keeper for
Prper contacl.

[31 The boxes must be kept under shade at cool
places,

(41 Industry should be near the road for proper
transpert facililies,

21 Fresh water reservoir should be near the hive.

oy Liood TMora for the collection of pollen and
nectar should be there,

Products of Bee Keeping

The chiet products of hee keeping idustry are :
eh honey and {ii) hees wax,



Apiculbire

Heney
s pruly an insect product ol lgh noiritive value,
e found virlue of honey iy be cstimated by 1he
resence of aboul #80% sugar in .

pProduction of honey : One should mol be
confused that hooey is a dircet plant pridic
necause the nectar, pollen and cane-sugar hearing
weeretions of Flowers are ingested by honey bees,
el mixed with the saliva and undergo certain
chemical changes due 0 enevme action, At this
g CRNE-SUEAT (Sucrose) 15 converted inlo imvert
gagars £, dextrose and levalose, At this very time
wme mgredients of bees are also added 10 the
mnture and reduce the water content. The whaole
pinre 15 then collected in the honey sae (crop]
until the honey reaches the hive. As the honey bee
reaches the hive this compound s reegurgitated in
the hive cell and 15 known as the honey. Now
honey 15 comcentrated by o stromg curment of air
produced by the rapid beating of worker's wings,
crawling owver the cells.

Hoeney 15 very much sweet in taste and white
v black o colour with  variable  smell i
accordance with the juives collected from difterent
ToweTs.

Chemical composition of honey : Huney is

sgar rich  compound  having  the lollowing
oAttty

(17 Lavulose —  JE.9%

i21 Dextrosg — 21.2R%

i Maltose & other supars  — ®RB1%

=l Enzymes & pipments — 221%

157 Ash — [

1) Water

—  17.200

Storage of honey @ Afier long duration in the
Hured condition, the honey iray be granulated and
Termentied,

(a) Granulution of honey @ The stored herey
mecomes pranular after lang duration. Such type of
Earulation property is the hest evidence of pure
hotew [t is considered that 10 parts of dextrosc
wimbine with one part of waler, henee forms
Tsals. Due o less solubility levulose is nof
estalised and  pives claudy
I:'.r!"ﬁir'-l.l.li?_a.l:uﬂ is :]m_in_l}l
Presenee
Mallens,

AppEarance,
aceelerated by the
oF mirude air bubbles, eolloids  anl
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ih)  Fermentatinn of  honey 1 Afier
crystallization honey is subjected o fermentation.
Due 10 crvstallization of dexirose 9% moisture s
relessed. which dilutes the remaining levulose of
the honey and the action of yeasts present inair,
flowers and soils takes place on levulose and
dextrose resulting in the fermentation of honey,

CoHi:0y — 2C,H,OH + 200,

Economic importance of honey : Honey s
used by human heings in different ways of which
the most impoertant is as food and medicine.

() Food vafue : 1t is estimated that 200 gm of
haney provides as much nourishment as 11,5 litre
af milk or 1.6kg cream or 330 gm meat, 2.1 zin of
honey provide as much as 67 K. cal of energy. Its
sugars, minerals, vicamins and other vital elements
are readily absorhed by the systems, Honey may
be taken by healthy men as well as those who are
I, It can be taken at any time in any season and by
persons of all ages even those just born. Tt is used
in the preparation of candles, cakes and bread. In
tliness it is preferred over milk because more than
half of the bodv enerpy is provided burning of
gextross.

) Medicingl value Honey s mmldly
laxative, anliseptic and sedative. generally used in
Ayurvedic and Unani systems of medicine. T1 is
quite belpful in building up of the hacmoglobin of
the blecd and also uscd as preventive agaimst
cough, cold and fever, as blood purifier and as a
curative for vleers un tongue and alimentary canal,
Its regular use is recommended after severe cases
of heart attack for malnutrition, mdigestion and
diabetes. It is alsu found that typhoid ECrms are
killed hy honey within 4% hours, those of

branchin-pneumonia in 4 davs and of dysentry in
50 hours,

fed Oiher mses @ Other than food  and
medicine. huney is used in numerogs ways. It is
used in the preparation ot bread, cake and bizeuily,
It enbances their preserving quality. Much amount
of honey poes in making alcoholic drinks. In
poultcy and fishing industrics honey s widely
used. In lzboratory, honey is used to stimulate the
giawth of plants, the bacterial culture, inoculation
af sceds of cloves, in insect diet and in the
preparation of poison Rairs for froit flies.
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Beeswax

Beeswax 15 a very useful by-product of bee
keeping industry. 1 1s vellowash o grevish brown
i eolour and msalubile mowater bt completely
cther, Commonly 11 is a wrong
impression Lo suppose that honey bees canvert the
pollen into beeswax bevause heeswax 15 also a
natural secretion ol the worker bees and is poured
out in thin delicate scales or flakes, Chiboall
(1934) has reported that all insecl waxes are
complex mixture of virving proportions of

{1y Even numbcered alcohels ranging from Cay Lo

Caa
{21 Even numbered normal farty acids from Cuy o

L iq and
131 Odd numbered normal parathing ranging from

E.._u_ 10 "_'.:.'_'.

The various beeswaxes differ only due ww
change in the proporiions of thesc constituents,
Large quantities of beeswax produced and
exported, come from Apix dorsate bees. Indian
standard Institutions have fixed standards for pure
beeswax in order 1o facilitute 11s export,

Economic importance of becswax : Beeswax
15 uscd i the manufacture of cosmetios, for
Catholic churches, face cream, paints, aintments,
msulators, plastic works, polishes, carbon paper
and many other lubricant, It s also used in the
laberatory For microtomy with the common wax
far hlock preparation of tissues,

soluble i

Bee Enemies

Enemies of the bees harm the colony in different
wiys sothey have sttracted considerable attention
in the different reginns of the country. The wax
maths (Calleria mellnnelle and Ackeaia prisefla),
Wasp (Fespo sppeoand Pafarss spo, black ants
{ Companedny compressas ) and bee gaters (dferoos
arienfalis] anl Kingorow (Dierwtey moc roceroy)
are common ¢nemics of the honey bee's comb and
honey. Man is the last but worst cnemy of
honey hees.

Apiciday re

Before 1958 bees were considercd 10 be fg,
from  the diseases though  suspected Cases of
MOSEMA from Punjab and Kashor wepe known
But a parasitic mute-dearapis wosdi Reanic caygeg
Acarine disease i the adull honey hee in Ky
villey in Punpab in 1956 1t was later reported foy,
Himachal Pradesh, Utiar Mradesh and Jammy apg
Kashmir. This disease was  controlled by the
scheme in co-operation with the United Stanes of
America at the college of Agriculiure Ludbisng,
Pumah.  MNow-a-davs  Indian honey  bhees  ape
commonly free from any such disezse. A smig
guaranting measure is being taken o check the
spread of any disease from foreign countres. Bur in
Eurapean countries hees are commonly attacked by
microspotadian which 15 injunious to bees,

BEE-KEEPING INDUSTRY

Beg-keeping has gained a good posilion as an
industry in LU.5S.A,, Ceanada and Austrulia but in
tropical countries it is not growing as per need of
the people. Before 1932 attention to bee-keepiog
was paid only by the State Governments but in the
aame year, all India Khadi and Village Industries
Commission, started to pay attention to it and it
was controlled by Union Government itself, Dus
to the functioning of the central orgamisation,
hee-keeping industry wes spread in Seuth India
and in some northern states also. MNow-a-days
bee-keeping industry is naticn wide and is a good
source of coltage industry. Till now limited
research and development work has been done io
this field which indicates that 'Apiculiure' can be
ratsed to the status of a viable occupation in
tropical climates pravided appropriatc scientific
and developmental efforts are generated. Because
the tropical countries are very rich in bee faung,
the scicntific development of apiculture may b
helpful in agriculture and may contribute for
providing  nutrition and emplovment o uzl
population end may help in raising the economic
status of the people.
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