CHAPTER 17
Apiculture

Apiculture is the technique of rearing
honey bees and extracting honey and wax
from their nests or bee hives. The bee hive
may be natural or artificial. In the latter
case specially designed boxes are provided
to the honey bees for building nests.

Old method

The importance of honey is known to
mankind from pre-historic times. All
religious books have reference of honey
and honey bees. And from ancient time
only method of collection was to go to the
forests in search of hives built in the wild.
After getting a hive, the honey collectors
used to drive away the bees by using fire
and then used to collect the honey and bees
wax. Such age-old practices are still
followed in different parts of our country.
These method;s have following limitations:
1. Extraction of honey is done in a very
crude way. As it also contains pollens,
body fluid of the larvae of bees, body
parts of the bees and dust, it is not consi-

dered pure and hygienic.

2. Searching of bee hive inside the dense
forest is a time-consuming and risky
process. Compared to the labour and risk
involved, the reward of the collectors are

often poor.

New method

With the introduction of new method,
the apiculture has bscome a profitable
cottage industry. The countries like
America, Canada, Australia, New Zealand
and United Kingdom have increased their
production of honey and bees wax through
new methods of apiculture (See Table )
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Honey bee and its life history ;
The bees bslong to the genus Apis and
com= und :r the class insecta of the Phylum
Arthropoda. The common honey bees of
our country are Apis (Megapis) dorsata,
Apis (Microapis) florea and Apis indica,
The Euronean honey bee, Apis mellifera or
Apis mellifica, has been introduced to
many honey-producing countries of the
world. There are many similarities between
Apis indica and Apis mellifera and both are
domesticated for aniculture. The features
gfldi&‘crent Indian honey bees are given
elow:

Apis (Megapis) dorsata. These are com-
monly knowp as rock-bee or Bombara.
These large sized hees are seen all over the
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Pollen grains which are rich in protein
are converted into food called Bee's bread.
Bees also produce a special kind of food
called Royal jelly.

A pair of wax glands is present on the
ventral surface of each of the last four
abdominal segments. The wayx is secreted
by the wax glands and the worker bees
trim this wax for constructing new cells
or repairing the old cells of the hijve,

During breeding season, the queen bee
together with the dropes fly out of the
hive. In this nuptial flight, only one
drone & tes with the queen and then
dies. wem stores the sperm cells in a
special chamber called spermatheca. After
returning to the hive it starts laying eggs
and at time some eggs are fertilized
by the sperm, The future queen js fed by

the special food Royal jelly and would-be
Cs are given the bee’s bread,

Cﬂmpuﬁﬂmufhnncy

Honey is an aromatic, viscid, sweet
material derived from the nectars through

Water 179%
Simple Sugar 8%
os¢ and Dextrose)
inerals (Compounds of Si,
Fe, Cu, Mn, Cl, Ca, K, Na,
P, S, Al, Mg)
Acids (Acetic, Fi ormic, Malic,
ﬁg ts (Carotene, { 9%
Xanthophyll) 4 |
~ Enazy (Invertase, Dias-
: .;..,,;m.m. kD
~ Vitamins (A, B & C)
i £ "
‘posiclon of bees wax
wax secreted by honey bee is a
- of esters ﬂf“g";]hiitic acid with
aleohal, It is yellowish or .

or grey-

plays important role in the _!‘unnr:!ﬂg:i :ff
haemoglobin and helps in iy 4 Og
fatigue. The nourishing capacity e e
gm honey is equivalent to 1°135 klg(] S

or 340 g of mc:l::l or 8 b;l;ﬁgﬁbza;ads, gg‘ke:

is used In

anfliﬂl?igulits. Tt gives flavour and at tb:;
same time being hygroscopic prevents

e 0 ol

Unani system of medicine. ﬂi is Gc?mg;c}
as laxative, purifier of bloocd an Psea >
tor of cold. Tt is also used mn _5:
malnutrition, heart attack, dzgc:;; ¥ iotcm,
plains, ulcers in the a'lmmn;:?r_}*r j ce;‘cmr;:.-
- Honey is used during re Iglcf'l e
nies by Hindu, Jews and Catho elé:sf n the
Western Country, honey 15 us 0; pre-
paring drinks. It is given to racet l.m;es
for increasing stamina and to cattle for
increased production of milk.

Several items are mannfactur?d by bees
wax. It is used in the preparation of cos.-
metics. The candles used by Roman
Catholics are sirictly made up of bees wax,
It is also used for Batique art.

Knowledge about bee pasturage, equipments
and diseases

Bee pasturage

Honey bees remain active practicall
all through the year. In severe winter the
bees cease work and do not rear any brood.
They sit clustered in the hive and the bees
i the surface of the cluster
form an nsulating layer, Occasionally at
this time of the year the bees takz honey for

gencration of hady temperature,

During the period of activity the worker
hees coll ollen from flowers.



an
attempts have been made 1o keep bees in a wiring.
crude of the princi- (¢) Super—Its construction is almost
of movable frame hive in 1851 by Rev.  similar to that of the brood-chamber and
m to bee- it lies above the brood-chamber.
() Inner cover—1It is @ wooden board to
cover the brood-chamber or the super as

(g) Flat top cover—It is & wooden board
pailed to a rectangular frame. It is provi-
ded with a metallic cover on all sides to
prevent rain water.

(h) Sloping top cover—The top of the box
is made of sloping top cover.

The movable hive as discovered by
Langstroth in modified form is sold by
Bee-keeping Co-operatives. Khadi and
Gramudyog Commission sells bee-keeping
boxes. The cost of a box is less than Rupees
one hundred.

Wall hives—Several designs of wall
l:xmm wil.’l; ni::vnblc ﬁ?;f are now avail-

e in ia. The village bee-keeper
often use these wall hives.

Equipments for handling bees. Since bees
have sting and to avoid the stings various
instruments are used. T are smoker,
hive tool, over all, bee veil (Fig. 17.4), etc.
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species is known as polymorphism. 8o, th
bees are polymorphic species. ;
: . g . is
Workea ner. The size of w.rm'lir-t_l_‘1 l“';‘;']‘n
small but they constitute the majort i ‘agts
hive. Each worker bee in its life mnnurm:.
in different capacities— #‘-lcanﬂ',rtcr
builder, technician, soldier and portet

Fig. 16.73. Three different forms in a colony of
honey bees.

DroNE BEE. Little larger than the wor-
kers, but are idle and noisy. They come
out of the hive only at the time of nuptial
flight.

Queen seE. Generally a single matured
queen is present in each hive. The size is
very large specially the abdomen. It is
responsible only for laying of eggs.

External structures ,

Three tagmata of the body, namely,
head, thorax and abdomen are provided with
certain specialised structures to help it in
its peculiar habit. '.

OF ANIMALS

or galea on A basal piece which fg
composed of two elements—stipes and |
cardo. The maxillary palps are poorly deve.
loped. (¢) Second maxilla. These paj
0 Pcndagr,s form the lower _llp. It 13 well
developed in the workers. The proxi

arts of the two maxillae are united. From
the outer side of each second :
hangs a long labial palp. The inner sig,
e, splitted into two parts—glossa ang
paraglossa, Two glossac, one from
gecond maxilla, are united to form

or ligula. The distal spoon-like tip

tongue [
of the tongue is called labellum and it 5

Fig. 16.74. Enlarged view of the head of honey
bee (after Thomson).

a ventro-median groove. The paragiossa i
firmly united with the base of the ligula.
Three parts—labial palps, ligula and pare
glossae form an airtight tube for sucking
nectar. The elongated mouth parts, whit
not in use are kept folded.

Trorax. The thorax, as in other insec
consists of three segments—prothor®
Ecsotl‘{orax and mctathom:;i‘ ngﬁl

oracic segment bears a pair o 2
dages in the form of legs. Two pav» ¢

wings occur as nop-appendicular st
tures. ' are two pairs of 5 " e
Uﬂﬁtgair in the mesothorax and the
on the metathorax, |

LEeGs. The legs i patrer® %
e ot e Targely B85

o
their particular way of life -'-“‘ﬁ'
(1) Prothoracic legs, Here the tibia o



ided with soft hairs called gye

] tg{;; l;:}fich are used for clean; tlfc
9 s, wid debris from the eye. The stiff
ens nown. &5 pollen brushes are present
bf"ﬁcs frst tarsal segment to work as
. the cleaner. (2) Mesothoracic legs. In
i 1o pollen brushes of the first
Lddito cgment, the tibia bears a wax spine
:T[fir removing wax from the wax

(3) Metathoracic legs. The first tarsal

M : bears at its inner part poilen combs,

seg®"

pollen brush

mesothoracicleg  prothoracic leg

metathoracic leg

y ic legs of a worker honey bee
Folﬁiflﬁ;;zi' ;{:llf r;m:h;ﬁl]. Note the difference
En structure (after Kimbal).

i onsible for
;?nih t?lic;f}sl{lm brushes of uth?r egs. A
siructure called pollen packers 15 _presm:i
junction of tibia and first tars

collecting lpollﬂns

gment. Thi ollen packer is form by
iaes i ;arItYmmoxl: tibia and a knotched platf
mﬁeﬂyaﬂﬁc{e on the first tarsal segment.

i cleans the pollen combs and deposits the

workers and queens. In drones, the abdo-
men 15 broad but smaller than the wings,
In queens the abdomen is elongated
and tapering. The abdomen bears several
apertures called stigmata, which are six
pairs in drones and five pairs in gueens
and workers. The workers bear on the
ventral side four paits of wax glands to
produce wax. The wax is liberated through
runute pores which form scales. In queens
and workers the posteriormost end of the
abdomen is provided with a sting which is
connected to the internal poison gland, The
sting is formed by a dorsal stylet sheath and
a pair of ventral lancelets. These three pieces
enclose an inner poison canal. At ity proxi-
mal end the sting has a swollen bu/é and
a pair of bifid arms, one on each side of it.
The distal tip is beset with spines called
barbs (Fig. 16.76). Three pairs of plates—

Fig, 16.76, Sting of a boney bee (workes).

lever. From




BILHASEES

406

. e
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mﬁ: r:;l;jl'rl). Within the abdomen

coma a honey sac. The horicy 580 0
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is broad, half-hent and Jeads
opening is separated by a
ine s e vall of the . goflad
Intestine is lined by longitudinal roys of

to the small

us teeth, The sac-like large intestine
ﬂﬂnﬁquaﬁonlanrfg 1

the sma]]

: head of worker beeg wh;
?]L!:idggnous food, calleq ‘Ru;};f.’“d

ot |

T

Respiratory system |
he respiratory organs are frg, |
arr'gngcmcnt of tracheae js b heq, |
cockroach and consists of tigmazy |
dinal trunks and segmeniql ér%j: Il;"%t |
tain regions the tracheae ap, dﬂa{gd%‘}
become air sacs. g

Excretory system
Numerous filiform tubules calleq M
ghian wubules serve as excretory o alp,
These tubules open into the lumey, of .
intestine through their proxingg| end
their distal blind end remajng Rmpmﬁl
within “the haemscoelomic Spaces, 1y,
excretory products pass gut throug}, the
alimentary canal.

Circulatory system
Tubular heart is present
mid-dorsal region of the
abdomen. The biood which is pump.
ed by the heart, flows through th,
haemocoelomic spaces. The blood i
known as haemolymph and it Possesses a fey
amoeboid -cells with promjnent ‘nuclej,

aIc-ng the

Nervous system

The nervous system is well developed in
honey hee, These insects possess exiremely
powerful sense organs ang are well known
for their power of communication which
Serves as the basis of thejr social life. The
GENTRAL, NERVOUS sysTEM in honey bee in-

fusion of several

|

thorax and |

l

ganglia, (5) SUB-OESOPHAGEAL G ANGLION 0N
the ventral side of the oesophagus is formed
by the union of hyee Pairs of ganglia and
6) a double NERVE corp, which
sub-oes’nphageal ganglia
mid-ventral jine up to
the abdomen, On cach
Ocsu%hagcal ganglion is con-

ET1D-
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#l P stances. oth the ﬂlmﬁle to he mm € entire Process is believed
M eycs arc_present. The simmd the female nder the Voluntary
,ﬁ?wlglem for detecting the iﬂtCHSEl'le hive, where, —— ol
_ while the compound eyes i
i f “gor vision. It has been show
¥ tally that honey bees haye $

% for selection of colours, 1; iag

Wcmﬁ“ﬁbﬁ?{mmﬂﬁm

are resg.

grc
t
ple
en
povl'ﬁ' more colours in the jnfry -y
| Sttt one of e s,
ﬁsh,m invisible to e buman oye,

i ve system
B ginctional females are kno
I8¢ Chile the males are calledﬁd\:‘c;n::
(-5 REPRODUCTIVE SYSTEM, In drones
s 2% narrow tubes, each of which is
] @a 95 dﬂ'fﬂﬁm ‘The outer end of
through which it opens within the
ry duct. The copulatory apparatus is
ed with the terminal end of ejacu-
duct. A pair of prominent mucous
open at the point of union. When
d, the sperms come out of each
and crowd near the end of the
ory duct. The sperms are trans-
to the females in packes, called
JOTES.
: REPRODUCTIVE SYSTEM. In the
paired, tubular ovaries are pre-
the matured state v ovar o
aonspicuous. Bach ovaty con- g
sral tubes and each tube contains ;iilgﬂdmw
ent stages of maturity. Eatﬁh e
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by cutting it. If several qu;gﬂz chers are

duced, only one survives a ¢ at the
eliminated. The queen COmes after
:ﬂd of ﬁrtﬂenth da}'r the WOl'kﬂ aftet
twenty-onc days an the drob® after
twenty-four days. The worket BiCying
coming out of the pupal ¢as° start W ke
nged with

d their duties are chang
ﬂvanccmmt of age. The filﬁ"ergéllt ::f}rks

~ done by a worker bee 1 given o .th,e

From lst to 3rd day—it Flﬁansh -
compartment of the hive where it was DO
for using them again.

From 4th to 9th day—it W0 :
and feeds the larvae with 18 own secretion
or by honey produced by others.

From 10th fo llthda -—it acts a5 2
builder and constructs new cells in the hive

by the wax produced by the wax glands.

From 17th to 19th day—it collects the

nectars from the bees which bring it from
the outside and converts it into honey. At
this time, it also helps to cool the hive by
fanning the wing. It also removes debris
fromn the hive to clean it.
" From 2lst to 25th day—it works as a
soldier and protects the hive from the inva-
sion of enemies including the bees from the
-other hives. :

From 25th day onward$—it starts to go
6ut of the hive for collecting nectar and

Fullcn from fiowers. It is then known as.

orager. Life of a worker bee is about six
weeks in European countries,

Economic importance
. The use of honey and wax is known to
man for a long time. As these two
ducts come from beehive, the honey E;
are considered by man as economically
Aimportant. Bees are very economically
hpor:an t in connection with pollination
ﬁmasmﬂtumt& The abdominal body
and hairs disiributed all over the

Uridce

16.79). It runs towards thcdircctwn! Str

454 g of honey contain

(fruit sugar), 142 g €O
sucrose, 85 g moisture, g d
and gums, 1 gof Fe, Cia, Na ang

4% undetermined substances. he |
thus formed 1s regurgitated and §
in the hive for future use. The ha
is regarded as antiseptic and is belieye
to have profound medical importanes
Yood value of honey: 454 g thoney
equal to 1'6 kg of potato or 20 kg o

grapes or 1*4 ke of bananas or 60

cauliflower or 23 kg of apples, It is *_
a very powerful tonic and compared to 365
u.g—Vit. B (Thiamin), '258 wg—~Viy
C (Riboflavin), 18 mg—Vit. G ( g
acid) or 060 mg—Nicotinic acid. The 1
wax is produced by the wax gland of |
worker bees and is used to construet .
hive. Twa other products, propolis and
balm, are also collected from various ;
of the plants and are used in the construc.
tion of hive. The propolis i5 used a5
cement to bind broken parts and the baly
is taken for polishing inner walls.

Language of honey bee e
Bees are known to have some mctimd‘ -
communication amongst themselves- Ag
soon as one bee finds a source of nectar, it
immediately conveys the sourcemddh’ﬁf '
tion of the source to other bees -of the
same community. They perform certain
¢ movements and emit odours that
:,hre easily received by other bees. Whea
e source is nearer to hive, reporier be
performs a round dance, turniné n ae’u&
once to left then to right and repeating
the same movement for 14 minute in one
place. If the source is further away, the
reporier bee performs a tail ing dance (Fig.

ahead for a short distance, wagging
abdomen, make a 360° turn towards I
run ahead once again and turns
This is mpccﬁigl for several times.
- m f - |
in the hive andygznm!”
‘come out in search of,the source.
’ Odours pla a vital rele in their:
nication, u-fden death ¢l queen |






