
. i 

,+. . 
.* -.. . . : . No. 2 0  

E.F.W. Fernando 

IATURAL RESOURCES ENERGY (L. SCIENCE AUTHORITY 1 
4715 MAITLAND PLACE 

-. * 



E.F.W. FERNANDO 

S e n i o r  L e c t u r e r ,  D e p a r t m e n t  of Zoology, 

U n i v e r s i t y  of K e l a n i y a ,  K e l a n i y a ,  S r i  Lanka. 

November 1986 



CONTENTS 

FOREWORD 

LIST OF FIGURES 

LIST OF TABLES 

INTRODUCTION 

Species of Honey Bees in Sri Lanka 

General Features of Apis Cerana 

Division of Labour in a Honey Bee Colony 

Honey Bee Flora 

The Domesticated Bee Hive 

General Management of Honey Bee Colonies 

Swarming 

Nectar 

Honey 

Removal of Honey from Combs 

Characteristics of Honey 

Acknowledgements 

References 



FOREWORD TO THE SERIES 

The dissemination of scientific information is one of the 

main functions of the Natural Resources, Energy and Science 

Authority. The Journal of the National Science Council 

published by this Authority provides a medium for the 

publication of scientific research papers, and "Viduravaw, the 

quarterly science bulletin contains scientific articles of a 

general nature which are of interest to the public. 

There is still a wide gap in the availability of reading 

material on scientific subjects of local interest. One result 

of this is that science students confine their reading only to 

their school notes and to the few available text books which 

are mostly published abroad. In an attempt to improve this 

situation, the Working Committee on Science Education Research 

of the Natural Resources, Energy and Science Authority decided 

to publish a series of booklets on scientific topics of local 

interest as supplementary reading material for students and 

the general public. The authors who have been selected by the 

Committee to prepare these booklets are experts in their 
respective fields. The manuscripts that were submitted by the 

authors were examined by referees before being accepted for 

publ'ication. The views expressed in these publications are 

those of the authors and are not necessarily ,those of the 

Natural Resources, Energy and Science Authority. 

I must thank the Working Cornittee on Science Education 

Research of the Natural Resources, Energy and Science 

Authority, and in particular Prof. V. Basnayake who is the 

Hony. Director of the Working Committee for the work they have 

done to make this project a success. 

R.P. Jayewardene 

Director General 
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INTRODUCTION 

Beekeeping f o r  honey p r o d u c t i o n  is a n  a n c i e n t  a r t  w i t h  honey 

forming  a n  i m p o r t a n t  p a r t  o f  e a r l y  man's d i e t .  The d e v e l o p i n g  

l a r v a e  o f  honey b e e s  o r  " b r o a d "  was o f t e n  e a t e n  a l o n g  w i t h  

honey s t o r e s  by bee  h u n t e r s  who r a i d e d  n a t u r a l  c o l o n i e s  i n  t h e  

f o r e s t s .  Such broad  and p o l l e n  s t o r e s  found  below t h e  honey 

s t o r e s  p r o v i d e d  a  good s o u r c e  of p r o t e i n .  T h i s  p r a c t i c e  i s  

f o l l o w e d  e v e n  t o d a y  among v i l l a g e r s  l i v i n g  i n  some of  t h e  
t r o p i c a l  c o u n t r i e s  of  t h e  wor ld  who have t h e  p r a c t i c e  o f  

h u r ~ t i n g  i n  t h e  f o r e s t  f o r  food .  

The honeybee is  a n  i n s e c t .  which depends  on t h e  p o l l e n  and 

n e c t a r  of  f l o w e r s  f o r  i t s  e x i s t e n c e .  T h i s  mutua l  

i n t e r d e p e n d e n c e  between honeybees  and ' f l o w e r i n g  p l a n t s  c o u l d  
have d e v e l o p e d  o n l y  a f t - e r  t h e  o r i g i n  o f  a n g i o s p e r m s  sometime 

a round  C r e t a c e o u s  t o  Tert iary- . ,_Periods.  

The b e s t  known g e n u s  which i s  i m p o r t a n t  i n  r e l a t i o n  t o  t h e  

p r o d u c t i o n  of honey is Apis. T h i s  g e n u s  c o n t a i n s  o n l y  s o c i a l '  

b e e s  l i v i n g  i n  c l o s e d  c o ~ ~ i u n i t i e s  o r  " c o l o n i e s "  a s  t h e y  a r e  

c a l l e d .  T h i s  g e n u s  of  Indo-Malayan o r i g i n  where  b0t.h t h e  

p r i m i t i v e  d i p l o i d  s p e c i e s  A p i s  f l o r e a  and A p i s  d o r s a t a ,  and 

t h e  advanced  t e t r a p l o i d  s p e c i e s  A p i s  c e r a n a  ( i n d i c a )  f i r s t  

a p p e a r e d .  I t  is a l s o  t h o u g h t  t h a t  c e r a n a  may have  

o r i g i n a t e d  sometime d u r i n g  t h e  P l e i s t o c e n e  P e r i o d .  During its 

nor thward  m i g r a t i o n  by v a r i o u s  l a n d  r o u t e s  a c r o s s  t h e  

Himalayan b a r r i e r ,  A.cerana seems t o  have  g r a d u a l l y  

d i f f e r e n t i a t e d  i n t o  a  new s p e c i e s  Apis m e l l i f e r a  and  



s u b s e q u e n t l y  i n t o  a number of its European A f r i c a n  and 

~ i n o - ~ a ~ a n e s e  r a c e s .  Dur ing  t h e  c o u r s e  o f  t i m e  many of  t h e s e  

r a c e s  have  accumula ted  s u f f i c i e n t  g e n e t i c  d i f f e r e n t i a t i o n  and 

i s o l a t i o n  mechanisms g o v e r n i n g  s e x  and  b e h a v i o u r ,  s o  a s  t o  
d e s e r v e  r e c o g n i t i o n  of  new s u b - s p e c i e s  o r  e v e n  new s p e c i e s  

among t h i s  t e t r a p l o i d  g r o u p  o f  bees .  Dur ing  t h i s  v e r y  long  

i n t e r v a l  f rom T e r t i a r y  t o  t h e  p r e s e n t  p e r i o d ,  t h e  p r o c e s s  o f  

e v o l u t i o n  and c o n s e q u e n t  d i f f e r e n t i a t i o n ,  b o t h  i n  t h e  

honeybees a s  w e l l  a s  i n  t h e  f l o w e r s  t h e y  p o l l i n a t e ,  h a s  

e x e r t e d  s e v e r a l  mutua l  i n f l u e n c e s  r e c i p r o c a l l y .  

A l l  s p e c i e s  of t h e  g e n u s  S J  have  t h r e e  d i s t i n c t  c a s t e s  i n  

t h e i r  c o l o n y ,  a Queen b e e  ( f e r t i l e  f e m a l e ) ,  worker bees  

( s t e r i l e  f e m a l e s )  and d r o n e s  ( m a l e s ) .  



SPECIES OF HONEY BEES I N  SRI LANKA 

T h r e e  s p e c i e s  o f  honey b e e s  e x i s t  i n  S r i  Lanka. They a r e  : 

A p i s  f l o r e a  Fab. ( t h e  dwarf b e e ;  S  = Danduwelimessa)  

3 i s  d o r s a t a  F a b . . ( t h e  rock  b e e ;  S  = Bambara) 

A p i s  c e r a n a  Fab. ( t h e  e a s t e r n  honey bee ;  S = Meemessa) 

A p i s  f l o r e a  Fab. i s  t h e  smallest  of  t h e  t h r e e  s p e c i e s  and is 
h i g h l y  m i g r a t o r y .  T h e i r  n e s t i n g  s i t e s  a r e  a r b o r e a l ,  b u i l d i n g  

n e s t s  on  lower  s i d e s  of  h o r i z o n t a l  b r a n c h e s  of t r e e s  o r  bushes  

a f f o r d i n g  much p r o t e c t i o n  and  shade.  T h e i r  n e s t s  a r e  never  

b u i l t  i n  h i g h  and i n a c c e s s i b l e  p o s i t . i o n s  a s  i n  t h e  c a s e  of  

A p i s  d o r s a t a .  The n e s t  a l w a y s  c o n s i s t  of  a ' s i n g l e  comb and is 

exposed  t o  t h e  o u t s i d e  env i ronment .  

A p i s  d o r s a t a  is t h e  l a r g e s t  o f  t h e  t h r e e  s p e c i e s  o f  honey b e e s  

i n  S r i  Lanka. The n e s t i n g  sites a r e  a l s o  a r b o r e a l  and exposed 

a s  i n  A. f l o r e a ,  b u t  t h e y  a r e  b u i l t  i n  h i g h ,  i n a c c e s s i b l e  

p o s i t i o n s .  Here, t o o ,  t h e  n e s t  c o n s i s t s  of  a s i n g l e  comb, b u t  

s e v e r a l  indepenmdent  c o l o n i e s  o f  b e e s  may be  s e e n  i n  v e r y  

c l o s e  p r o x i m i t y  t o  e a c h  ot.her. 

A p i s  c e r a n a  Fab. is  t h e  p o p u l a r  honey b e e ,  and i n  s i z e ,  t h i s  

s p e c i e s  i s  i n t e r m e d i a t e  between t h e  t w o  above mentioned 

s p e c i e s .  T h i s  honey bee  is riot m i g r a t o r y  and t h e  n e s f  v e r y  

o f t e n  c o n s i s t s  o f  s e v e r a l  combs b u i l t  p a r a l l e l  t o  e a c h  o t h e r  

i n s i d e  s p a c i o u s  c r e v i c e s  and  d e e p  h o l l o w s  of  l a r g e  t . ree t r u n k s  

and o t h e r  s e c l u d e d  s p a c e s .  I t  i s  t h i s  f e a t u r e  o f  l i v i n g  i n  

more o r  l e s s  c l o s e d  s p a c e s  t h a t  h a s  c o n t r i b u t e d  t o  t h e  

d o m e s t i c a t i o n  o f  t h i s  s p e c i e s  o f  bee i n  man-made bee  h i v e s .  



GENERAL FEATURES 'OF APIS CERANA 

The honey bee  is a  s o c i a l  i n s e c t  l i v i n g  i n  a  nest .  o r  h i v e  

compr i s ing  waxen combs drawn o u t  on each  s i d e  in t -o  hexagonal  

c e l l s .  T h i s  whole s t r u c t u r e  c o n t a i n s  a  c o l o n y  o r  community o f  

i n d i v i d u a l s  compr i s ing  d i f f e r e n t  forms o r  c a s t e s  i n  d i f f e r e n t  

s t a g e s  o f  development .  The b e e  c o l o n y  c o n s i s t s  t y p i c a l l y  of a  

s i n g l e ,  l a r g e ,  f e r t i l e ,  egg- lay ing  Queer1 b e e ,  a  very  l a r g e  

number o f  s t e r i l e  b u t  h i g h l y  e f f i c i e n t  Worker b e e s  and a  few 

male b e e s  o r  Drones whose o n l y  f u n c t i o n  is  t o  f e r t i l i z e  new 

queen bees .  The queen a  few d a y s  a f t e r  emergence from h e r  

s p e c i a l  p u p a l  c e l l ,  l e a v e s  t h e  c o l o n y  on h e r  n u p t i a l  f l l g h t  

and mates  w i t h  a  d r o n e  i n  t h e  a i r .  A f t e r  mating i s  

accomplished s h e  r e t u r n s  back t o  h e r  c o l o n y  and s t a r t s  l a y i n g  

e g g s  i n  t h e  combs. A s i n g l e  egg  i s  l a i d  I n  e a c h  c e l l ,  t h e  

f e r t i l i z e d  e g g s  g i v i n g  r i s e  t o  worker b e e s  w h l l e  u n f e r t l l l z e d  

e g g s  g i v i n g  + i s e  t o  d rones .  

The eggs  of  Apis  c e r a n a  hat-ch o u t  i n  t -h ree  d a y s  and t h e  

immature s t a g e s  l a s t  19-21 d a y s  f o r  a worker bee,  22-24 d a y s  

f o r  a d r o n e  and 1 2  - 1 5  d a y s  f o r  a  queen bee ,  The d u r a t i o n  of 

pos t  emergence o r  a d u l t  l i f e  i s  about. s i x  weeks f o r  t h e  

work.ers, 2 months f o r  d ~ o r ~ e s  and 2 - 3 y e a r s  f o r  a queen. The 

egg- lay ing  power o f  t h e  queen  u s u a l l y  d e c l i n e s  a f t e r  t h e  

second  y e a r  of h e r  l i f e .  

The l a r v a  is c u r v e d , ' w i l i t e  i n  c o l o u r  and maggot l i k e  i n  form 

w i t h  a  s m a l l  head,  t h r e e  t h o r a c i c  and n i n e  abdominal  

segments. I t  i s  apodous,  v e r y  s l u g g i s h  and moves bu t  l i t t l e  

and shows a  d e g e n e r a t i o n  of t h e  o r g a n s  o f  s p e c i a l  s e n s e .  



These f e a t u r e s  a r e  a s s o c i a t e d  w i t h  t.he f a c t  t.hey l i v e  i n  

d a r k n e s s  and a r e  s u p p l i e d  w i t h  a n  abundance of  nutr iment .  i n  

t h e i r  immediate  v i c i n i t y ,  t h e r e  b e i n g  rio n e c e s s i t y  t o  s e e k  f o r  

it. 

The l a r v a e  a r e  a t  f i r s t  n o u r i s h e d  on  a  r i c h  n u t r i m e n t  

c o n t a i n i n g  40-43 p e r  c e n t  p r o t e i n  s e c r e t e d  by t h e  

hypopharyngeal  g l a n d s  o i  worker  bees .  The l a r v a e  which g i v e  

r i s e  t o  queen b e e s  a r e  f e d  upon t h i s  d i e t  t h r o u g h o u t  l i f e  

u n t i l  p u p a t i o n ,  w h i l e  t h o s e  d e s t i n e d  t o  p r o d u c e  worker  bees  

and d r o n e s  ( m a l e s )  a r e  n o u r i s h e d  upon honey and p o l l e n  from 

t h e  f o u r t h  day  onwards ( R i c h a r d s  & Danes, 1 9 7 7 ) .  

The s u b j e c t .  o f  s e x - d e t e r m i n a t i o n  is a  h i g h l y  complex one and 

i t  h a s  been e s t - a b l i s h e d  t h a t  d r o n e s  a r e  p roduced  from 

u n f e r t i l i z e d  e g g s  and from e g g s  l a i d  b y  v i r g i n  queens ,  w h i l e  

workers  and q u e e n s  a r e  p roduced  from f e r t i l i z e d  eggs.  

I n  A. c e r a n a  t h e  worker  bee h a s  a  y e l l o w ,  s t r i p e d ,  t a p e r i n g  

abdomen on a  r e d d i s h  brown background w h i l e  t h e  d r o n e  i s  

l a r g e r  and s t o u t e r  t h a n  t h e  worker ,  h a s  l a r g e r  e y e s ,  a  rounded 

abdominal  end and is of  a  g rey-b lack  c o l o u r .  The queen bee i s  
s i m i l a r  i n  a p p e a r a n c e  t o  t h e  worker  bee  b u t  somewhat l a r g e r  

and h a s  a l o n g e r  abdomen e x t e n d i n g  some d i s t a n c e  beh ind  t h e  

c l o s e d  p a i r  of wings.  s h e  p e r f o r m s  none of t h e  f u n c t i o n s  

c a r r i e d  o u t  by worker  b e e s  l i k e  comb b u i l d i n g ,  brood c a r e  o r  

food  ga th ' e r i r~c j  and t t ie  o r g a n s  s p e c i a l i z e d  o r  a d a p t e d  f o r  such 

p u r p o s e s  i n  t h e  worker  honey b e e  a r e  n o t  s p e c i a l l y  developed.  

The g e n e r a l  s t r u c t u r e  o t  t h e  honey b e e  f o l l o w  t h e  b a s i c  

p a t t e r n  of  a  t y p i c a l  i n s e c t ,  c o r ~ s i s t i n g  of a  head b e a r i n g  

mouth p a r t s ,  a p a i r  of a n t e n n a e  and a  p a i r  o f  compound e y e s ,  a  



3-segmented thorax with two pairs of wings and three pairs of 

legsi and an abdomen, but with several modifications adapted 

to its highly specialized mode of social life. 

Some important. anatomical modifications. seen in the honey bee 

are as follows: 

1. Mouthparts: The mouthparts are specially adapted for 

sucking up of its liquid food, nectar, and water. ~t is 

formed by the elongation and union of the glossae of the upper 

lip or labium, to form a slender protrusible tongue working in 

a food channel formed by the fitting toget.her of t.he alongated 

maxillary galeae and labial palpi. This food channel is 

continuous wit.h t.he pre-oral cavity which has been modified 

into a sucking pump or cubarium situated in the head. In 

feeding on nectar the mouthparts are brought together to form 

a functional proboscis, the base or proximal end of which is 

held firmly between the pair of mandibles while its apex or 

distal end is inserted into the nectary of , flowers. The 

nectar is drawn int.0 the proboscies by the rapid back and 

forth action of the torigue after which it gets sucked up by 

the muscular action of the cibariun. When not in use the 

mouthpatts are separated and remain folded back behindd the 

ventral region of the head . 
The small pair of mandibles is used only for the manipulation 

of pollen and wax. 

2. Legs: The legs are adapt.ed, in worker bees other than for 

walking on the combs, for collecting and carrying pollen loads 

from flowers into the hive. The first tarsal joint. of all the 

legs are provided with stiff hairs and function. as p,ollen 

brushes for the collection of pollen grains from the anthers 



o f  f l o w e r s  a s  w e l l  a s  t h o s e  a d h e r i n g  t o  i ts  body d u r i n g  

f o r a g i n g .  The h i n d  t i b i a e  of  t h e  t .h i rd  p a i r  of  l e g s  of t h e  

worker  b e e  a r e  p r o v i d e d  w i t h  l o n g ,  s t i f f  h a i r s  o r  s e t a e  t o  

form p o l l e n  b a s k e t s  which c a n  ho ld  l a r g e  p e l l e t s  of p o l l e n  

formed by t h e  a g g r e g a t i o n  o f  t h e  p o l l e n  g r a i n s  c o l l e c t e d  by 

t h e  wide ,  f l a t  p o l l e n  b r u s h  s i t u a t e d  i n  t h e  1st t a r s a l  joint .  

of  t h e  h i n d  l e g  and t h e n  t r a n s f e r r e d  t o  t h e  t i b i a e  of  t h e  

o p p o s i t e  l e g  t o  b e  c a r r i e d  back i n t o  t h e  h i v e .  

3. Wax s e c r e t i n g  g l a n d s :  The v e n t r a l  o r  s t e r n a l  p l a t e s  05 
t h e  f o u r t h ,  f i f t h ,  s i x t h  and s e v e n t h  abdominal  segments  a r e  

formed i n  a n  o v e r l a p p i n g  manner t o  form p o c k e t s  i n  which 

s p e c i a l i z e d  wax-secre t ing  g l a n d s  a r e  s i t u a t e d .  The f a t  c e l l s  

and c e n o c y t e s  ( c e r t a i n  l a r g e  c e l l s  d i s p a r s e d  among t h e  f a t  

c e l l s )  s i t u a t e d  w i t h i n  t h e  body of  t h e  worker bee  which p l a y  a  

major  r o l e  i n  t h e  s y n t h e s i s  o f  beeswax. C e r t a i n  b iochemica l  

s u b s t a n c e s  p roduced  i n  t h e s e  t i s s u e s  p a s s  t o  t h e  wax g l a n d s  

and a r e  s u b s e q u e n t l y  s e c r e t e d  a s  beeswax. Beeswax h a s  been 

found  t o  c o n t a i n  a p p r o x i m a t e l y  1 3  p e r c e n t  of  f r e e  long-chain 

f a t t y  a c i d s ,  1 2  p e r c e n t  p a r a f f i n s  and 72  p e r c e n t  e s t e r s .  

4 .  N a s s a n o f f ' s  g l a n d :  T h i s  is a  s p e c i a l i z e d  - o d o r i f e r o u s  

g l a n d  found  i n  t h e  worker b e e s  and s i t u a t e d  b e n e a t h  t h e  - 

i n t e r s e g m e n t a l  membrane between t h e  t e r g i t e s  ( d o r s a l  p l a t e s )  

o f  t h e  s i x t h  and s e v e n t h  abdomina l  segments .  I t  is  u s u a l l y  

c o n c e a l e d  b e n e a t h  t h l s  tergum, and when it is t o  be  exposed 

t h e  segments  o f  t h e  abdomen beh ind  t h e  s i x t h  segment is 

d e p r e s s e d  downwards. The s c e n t  f rom t h e  g land  is d i s p e r s e d  by 

t h e  s i m u l t a n e o u s  v l b r a t l o n  o f  t h e  wings,  t h u s  s e n d i n g  c u r r e n t  

of a i r  o v e r  t h e  g l a n d .  The s c e n t  p roduces  a n  odour  s p e c i f i c  

t o  t h e  co lony .  T h i s  d i s p e r s i o n  i s  done a t  t h e  e n t r a n c e  t o  t h e  

h i v e ,  u s u a l l y  by f o r a g i n g  worker  b e e s  i n d i c a t i n g  a  f l o r a l  

s o u r c e  o r  by s c o u t  bees  d u r i n g  r e c r u i t m e n t  t o  a  new c o l o n y  

s i t e .  



5. S t i n g :  The s t i n g  is t h e  m o d i f i e d  f e m a l e  g e n i t a l i a  o r  

o v i p o s i t o r  of  t h e  honey bee. I t  c o n s i s t s  of  b a s a l  movable 

p l a t e s  c o n n e c t e d  w i t h  a  p a i l  of  c u r v e d  rami t o  a  t a p e r i n g  

s h a f t  made up o f  a  d o r s a l  s t y l e t  and two v e n t r a l  l a n c e t s .  

Enc losed  between them i s  a  p o i s o n  c a n a l  l e a d i n g  from a  p o s i o n  

g l a n d  s i t u a t e d  i n  a c a v i t y  i n  t h e  b u l b  of  t h e  s t i n g .  The 

l a n c e t s  of t h e  s t i n g  a r e  b a r b e d  a t  t h e  d i s t a l  ends  and a r e  

p rov ided  w i t h  polich l i k e  v a l v e s  a t  t h e i r  b a s e  which s e r v e  t o  

c o n d u c t  t h e  p o i s o n  from t h e  b u l b  i n t o  t h e  c h a n n e l  of  t h e  s h a f t  

when t h e  l a n c e t s  a r e  pushed i n t o  t h e  v i c t i m  d u r i n g  t h e  p r o c e s s  
o f  s t i n g i n g .  

When a honey b e e  s t i n g s ,  i t  i n j e c t s  a b o u t  one m i c r o l i t r e  o f  a 
30 p e r c e n t  p r o t e i n  s o l u t i o n  j u s t  below t h e  s k i n  and c a u s e s ,  i n  

most p e o p l e ,  a  small a r e a  o f  p a i n f u l  i r r i t a b l e  inf lmmation.  

The honey b e e  venom h a s  o n l y  f i v e  major  c o n s t i t u e n t s ,  t h r e e  

b a s i c  p e p t i d e s  ( m e l i t t i n ,  apamine and m a s t - c e l l  d e g r a n u l a t i n g  

p e p t i d e )  and two enzymes ( p h o s p h o l i p a s e  A and h y a l u r o n i d a s e ) .  
2 

When t h e  p o i s o n  from t h e  s t i n g  e n t e r s  t h e  t i s s u e s  o f  t h e  s k i n ,  

t h e  m a s t - c e l l  d e g r a n u l a t i n g  p e p t i d e  provokes  t h e  r e l e a s e  o f  

h i s t a m i n e  from t h e  m a s t - c e l l  g r a n u l e s  s t o r i n g  it p r e s e n t  i n  

t h e  s k i n .  ~t t h e  same time, m e l i t t . i n ,  which c o n s t i t u t e s  h a l f  

t h e  d r y  weigh t  o f  bee  venom, a l s o  l i b e r a t e s  h i s t a m i n e  by a  

complex r e a c t i o n  i n v o l v i n g  p h o s p h o l i p a s e  enzyme. I t  i s  t h e  

r e l e a s e  of  t h i s  h i s t a m i n e  which  c a u s e s  in f lammat ion  of t h e  

t i s s u e  a f t e r  one  g e t s  s t i n g  by a  bee. His tamine  a l s o  c a u s e s  

a n a p h y l a c t i c  shock i n  t h e  v i c t i m .  The enzyme h y a l u r o n i d a s e  

p r e s e n t i n g  bee  venom d e p o l a r i z e s  t h e  h y a l u r o n i c  a c i d  o r  mucin 

found  i rr  t h e  t i s s u e s  and t h i s  p r o c e s s  hast .ens t h e  s p r e a d  o f  

l i q u i d ' s  a l o n g  w i t h  t h e  t o x i n  i n  t h e  body f l u i d s  of t h e  s t u n g  
v i c t i m  ( K r e i l ,  1978) .  



S i n c e  b e e  venom a c t s  m a i n l y  by t h e  r e l e a s e  of  h i s t a m i n e  i n t o  

t h e  t i s s u e s  o f  t h e  v i c t i m ,  a n t i - h i s t a m i n e s  c a n  be  used  t o  

c o u n t e r a c t  t h e  e f f e c t s  o f  b e e  s t i n g s .  

6. Hypopharyngeal  g l a n d s :  These  a r e  h i g h l y  s p e c i a l i z e d ,  

p a i r e d  g l a n d s  p r e s e n t  i n  t h e  head  c a v i t y  of  t.he worker  honey 

bee ,  but. v e s t i g e a l  i n  t h e  queen  bee  and  a b s e n t  f r o m  t h e  male. 

The g l a n d s  c o n s i s t s  of l a r g e  numbers of  s o l i d  l o b u l e s  a t t a c h e d  

t o  a  c o i l e d  t u b e  a p p e a r i n g  l i k e  a  bunch of g r a p e s  when f u l l y  

deve loped .  They .open i n t o  t-he mout-h cav i t .y  by a d u c t  a t  t h e  

b a s e  o f  t h e  hypopharynx. 

These g l a n d s  s e c r e t .  a  p r o t e i n - r i c h  nu t - r iment  which is r e f e r r e d  

t o  a s  "brood f o o d n  o r  "Royal  J e l l y "  and i s  t h e  food  g i v e n  t o  

d e v e l o p i n g  queen  b e e  l a r v a e  t h r o u g h o u t  t h e i r  l a r v a l  

development  p e r i o d  and t o  worker  and d r o n e  l a r v a e  o n l y  i n  t h e  

i n i t i a l  s t a g e s  o f  l a r v a l  development .  

The hypopharyngea l  g l a n d s  undergo  c h a n g e s  i n  development  which 

a r e  a s s o c i a t e d  w i t h  c h a n g e s  i n  t h e  b e h a v i o u r  of  t h e  worker 

bees.  The newly emerged a d u l t  worker  bee  h a s  p o o r l y  deve loped  

g l a n d s ,  b u t  when t.hey commence t o  f e e d  on p o l l e n ,  t h e i r  o n l y  

s o u r c e  of  p r o t e i n ,  a f t e r  t h e  second  o r  t h i r d  day a f t e r  

emergence from t h e  p u p a l  c e l l ,  t h e s e  g l a n d s  become h i g h l y  

e n l a r g e d  due t o  t h e  f o r m a t i o n  of  t h e  l a r v a l  food  m a t e r i a l  

w i t h i n  i t s  t i s s u e s .  Duririg t h i s  p e r i o d  of development  of t h e  

g l a n d s ,  t h e  young worker  b e e  t a k e s  on  t h e  f u n c t i o n  of  a  n u r s e  

bee ,  f e e d i n g  t.he young l a r v a e .  S u b s e q u e n t l y ,  when t h e  worker  

bee  s t a r t s ,  f u n c t i o n i n g  a s  a  f i e l d  b e e  f o r a g i n g  f o r  p o l l e n  and 

n e c t a r ,  t h e y  c e a s e  t o  f e e d  on p o l l e n  t h e r e b y  c a u s i n g  t h e  

g l a n d s  t o  r e t r o g r e s s  g i v i n g  them a w r i n k l e d  appearance .  

( R i c h a r d s  & Davies ,  1977) .  



7. Mandibular  g l a n d s :  These  a r e  a  p a s r  of  s a c - l i k e  g l a n d s  

s i t u a t e d  i n  t h e  head and a t t a c h e d  t o  t h e  mandib les .  A d u c t  

f r o m  t h e  g l a n d  on  e a c h  s i d e  o p e n s  i n t o  a  a e p r e s s i o n  a t  t h e  

b a s e  of  e a c h  mandib le .  The m a n d i b u l a r  g l a n d s  a r e  w e l l  

d e v e l o p e d  i n  t h e  queen bee  where t h e y  produce  t h e  a l l  

i m p o r t a n t  phrtpmonrd c o n c e r n e d  w i t h  c o l o n y  c o n t r o l .  They a r e  

v e s t i g e a l  i n  t h e  d r o n e s  w h i l e  i n  t h e  worker  b e e s  t h e s e  g l a n d s  

produce  a  s a l i v a r y  s e c r e t i o n  which  s e r v e  t o .  s o f t e n  t h e  p u p a l  

cocoons  at .  t h e  t i m e  of  emergence. 

Pheronones  a r e  g l a n d u l a r  s e c r e t i o n s  d i s c h a r g e d  e x t e r n a l l y  

which s t imu1at .e  a  r e a c t i o n  i n  a n o t h e r  i n d i v i d u a l  o f  t h e  same 

s p e c i e s  which r e s u l t s  i n  a  niodif i c a t i o n  .of t.he b e h a v i o u r  o r  

t h e  p h y s i o l o g y  o f  t h i s  i n d i v i d u a l .  I n  honey b e e s  Pheromones 
s e r v e  t h e  i m p o r t a n t  f u n c t . i o n  of  c o n t r o l l i n g  s e x u a l  and s o c i a l  

b e h a v i o u r  i n  a way b e n e f i c i a l  t o  t h e  p r o g r e s s i v e  development  

of  t h e  co lony .  

The pheromones r e l e a s e d  by t h e  m a n d i b u l a r  g l a n d s  of  t h e  queen 

b e e  f u n c t i o n  a s :  

1. a  s e x u a l  a t t r a c t i o n  f o r  d r o n e s  towards  queen b e e s  

f o r  mat ing .  

2. a n  a t t r a c t a n t .  which i n d u c e s  c l u s t e r i n g  among 

worker  b e e s  w i t h i n  t h e  c o l o n y  and i n  swarming. 

3. a n  i n h i b i t o r  o f  queen-cee l  c o n s t r u c t i o n .  

8. S e n s e  o r g a n s :  The s e n s e  o r g a n s  of t h e  honey bee ,  

p a r t i c u l a r l y  i n  workers ,  a r e  composed of  i n d i v i d u a l  . o r  g r o u p s  

of s e n s o r y  c e l l s  o r  s e n s i l l a e  h i g h l y  s p e c i a l i z e d  t o  per form 

s p e c i f i c  f u n c t i o n s .  



The s e n s e  o r g a n s  g o v e r n i n g  t a s t e  and odour a r e  d i s t i n g u i s h e d  

by s p e c i a l  s e n s i l l a e  d i s t r i b u t e d  c h i e f l y  on t h e  a n t e n n a e  and 

l e g s .  Those o r g a n s  r e s p o n s i b l e  f o r  v i s i o n ,  t h e  v i s u a l  

s e n s i l l a e ,  a r e  grouped t o  fo rm s p e c i a l  v i s u a l  o r g a n s ,  t h e  

compound e y e s  and o c e l l i .  The compouqd e y e s  of  b e e s  p roduce  a  

mosaic  image which is s e n s i t i v e  t o  form b u t  b l u r s  w i t h  

d i s t a n c e .  I t  is v e r y  s e n s i t i v e  t o  movement i n  . t h e  f i e l d  o f  

v i s i o n  and is a l s o  s e n s i t i v e  t o  c o l o u r  ( e x c e p t  r e d ) ,  

u l t r a - v i o l e t  and p o l a r i s e d  l i g h t .  

9. A l i m e n t a r y  c a n a l : '  The a l i m e n t a r y  o r  food  c a q a l  h a s  

s p e c i a l  m o d i f i c a t i o n s ,  a s  f o l l o w s :  ( R i c h a r d s  & Davies ,  1977) 

' ( a )  s p e c i a l i z a t i o n  o f  t h e  pharynx t o  form w i t h  t h e  

c i b a r i u m ,  a  s u c k i n g  pump. 

(b) t h e  e x p a n s i o n  o f  t h e  c r o p  t o  s e r v e  a s  a  honey 

st.omach f o r  r e c e i v i n g ,  t r a n s p o r t i n g  and ho id ing  

n e c t a r  u n t i l  c o n v e r t e d  i n t o  honey. 

( c )  a  w e l l  s p e c i a l i z e d  p r o v e n t r i c u l u s  f o r  s i f t i n g  o u t  

p o l l e n  g r a i n s  from t h e  nett-ar i n j e s t e d .  

( d )  head anbd t h o r a c i c  s a l i v a r y  o r  l a b i a l  g l a n d s  

whose s e c r e t i o n  c o n t a i n  a n  enzyme, i n v e r t a s e ,  

e s s e n t - i a l  f o r  t h e  c o n v e r s i o n  of n e c t a r  in t -o  honey. 

R e p r o d u c t i v e  sys tem:  The r e p r o d u c t i v e  sys tem is  v e r y  well 
deve loped  i n  t.he d r o n e  and t h e  queen  honey bee ,  but. v e s t i g e a l  

i n  t h e  s t e r i l e  worker honey b e e s .  



Table : 1. Life-cycle stages (in days) of the three castes in 
the honey be$, Apis cerana F. 

............................................................... 
Stage Worker bee Dro,ne , Queen bee 

------------.-------------------------------------------------- 

Incubation 3 3 3 

period 

Larval period 5 6-7 7 

pupal period 11-13 13-15 7-8 

Total period 19-21 22-25 12-16 



DIVISION OF LABOUR I N  A HONEY BEE COLONY 

AS is we l l  known, bees a r e  s o c i a l  i n s e c t s  and t h e  h i g h e s t  

degree  of such a s o c i a l  development and s p e c i a l i z a t i o n  amongst 

them i s  bhown by honey bees  of t h e  genus w, i n  which a very 

d i s t i n c t  c a s t e  system and a d i v i s i o n  of labour  is found. They 

l i v e  i n  a community o r  colony wi th  on ly  a s i n g l e  impregnated 

r ep roduc t ive  female o r  "queen". 

In n a t u r e ,  t h e  n e s t  c o n s i s t s  of a few combs f i x e d  t o  t h e  roof 

and s i d e s  of a c a v i t y  o r  hollow of a tree t runk i n  which t h e  

colony l i v e s ,  and suspended v e r t i c a l l y  downwards. The 

dimensions of t h e s e  combs a r e  adapted  t o  t h e  s i z e  of t h e  

cav i ty .  Each s i d e  o f . t h e  comb i s  made of hexagonal worker 

brood c e l l s ,  which a r e  of t h e  c o r r e c t  s i z e  f o r  r e a r i n g  t h e i r  

l a r v a e  or  "broodn,  wi th  pa t ches  of s l i g h t l y  l a r g e r  drone  c e l l s  

among them dur ing  t h e  swarming season. 

The c e n t r e  and t-he lower c e n t r e  of t h e  n e s t  is mainly f i l l e d  

w i t h . l a r v a e  o r  brood i n  v a r i o u s  s t a g e s  of development, eggs  

s tuck  t o  t h e  bottom of t h e  c e l l s ,  one i n  each c e l l ,  very young 

l a r v a e  r e s t i n g  on a whi te  mass o f  brood food with o l d e r  l a r v a e  

t i g h t i +  c u r l e d  up i n  t h e i r  c e l l s , , a n d  pupae s e a l e d  under t h e i r  

brown cappinqs.  

The upper p a r t s  of t h e  c e n t r e  combs a r e  o f t e n  s t o r e d  wi th  

p o l l e n  and honey, wh i l e  t h e  o u t e r  combs a r e  p a r t l y  f i l l e d  wi th  

pa t ches  of p o l l e n  and honey b e s i d e  t h e  brood. 

There is  ve ry  s t r o n g  and abundant evidence  i n  suppor t  of t h e  

b e l i e f  t h a t  a  very  e f f i c i e n t ,  a u t 0 m a t . i ~  d i v i s i o n  of labour  

e x i s t s  among t h e  worker honey bees  of a colony. T h i s  d i v i s i o n  



o f  l a b o u r  is b a s e d  m a i n l y  upon t h e  a g e  of  t h e  worker  bees  and 
t h e i r  p h y s i o l o g i c a l  s t a t e .  

After t h e  emergence of  t h e  worker  bees ,  under  normal 

c o n d i t i o n s ,  t h e  f i r s t  two t o  t h r e e  weeks of  a d u l t  l i f e  a r e  

o c c u p i e d  w i t h  d u t i e s  w i t h i n  t h e  h i v e ,  and t h e  remain ing  t h r e e  

t o  f o u r  weeks f o r a g i n g . f o r  p o l l e n  and n e c t a r .  Very o f t e n  a 
r e s i n o u s  subst .ance c a l l e d  p r o p o l i s  is  a l s o  c o l l e c t . e d  by t h e s e  

worker  b e e s  and used  f o r  s e a l i n g  up  s m a l l  s p a c e s  o r  c r a c k s  

t h a t  may o c c u r  w i t h i n  t h e  h i v e .  

The a c t i v i t i e s  of t h e  young worker  b e e  when s h e  is o c c u p i e d  

w i t h  d u t i e s  i n  t h e  h i v e  c a n  b e  d i s t i n g u i s h e d  i n t o  d i f f e r e n t  

phases .  

1. Dur ing  t h e  f i r s t  t h r e e  d a y s  of  a d u l t  l i f e  t h e  young worker 

s o l i c i t 9  f o o d  f rom t h e  o l d e r  worker  s o l i c i t s  food '  f rom t h e  

o l d e r  worker  b e e s  ( b u t  n e v e r  h e l p s  h e r s e l f  t o  food  s t o r e d  

w i t h i n  t h e  h i v e )  and c l e a n s  o u t  empty brood c e l l s  making them 

s u i t a b l e  f o r  t h e  queen bee  t o  l a y  h e r  e g g s ,  one  egg p e r  c e l l .  

When n o t  o c c u p i e d  w i t h  s u c h  d u t i e s  t h e s e  young worker b e e s  

r e s t  on  t h e  s u r f a c e  of t h e  combs. T h i s  p h a s e  of r e s t i n g  h a s  
been  c o n s i d e r e d  t o  be a n  i m p o r t a n t  f u n c t i o n  a s  it is b e l i e v e d  

t o  i n c u b a t e  t h e  brood.  

At t h e  end of  t h e  c e l l - c l e a n i n g  p e r i o d  o f  h e r  l i f e  t h e  young 

worker  bee  commences t o  f e e d  on  p o l l e n  and honey s t o r e d  i n  t h e  

combs. The consumption of  l a r g e  amounts  of p o l l e n  c a u s e s  t h e  

enlargement .  o f  t h e  hypopharyngea l  g l a n d  i n  t h e  young bee  which 

i n  t u r n  p r o d u c e s  a  h i g h l y  n i t r o g e n o u s  s e c r e t . i o n  forming  t h e  

f o o d  o f  t h e  d e v e l o p i n g  l a r v a e  o r  brood. T h i s  s t a g e  g e n e r a l l y  

commences about. t.he f i f t - h  t o  s i x t h  day  of  a d u l t  l i f e  and 

c o n t i n u e  u r i t i l  t h e  worker b e e  is a b o u t  f o u r t e e n  d a y s  o l d .  



Once t h e  n u r s i n g  p e r i o d  is  o v e r  t h e  hypopharyngeal  g l a n d s  

become v e r y  much reduced  i n  s i z e  and s i m u l t a n e o u s l y ,  t h e  wax 

g l a n d s  s i t u a t e d  on t h e  u n d e r  s i d e  o f  t h e  s i x t h ,  s e v e n t h  and 

e i g h t  abdomina l  segments  become a c t i v a t e d  and commence t o  

secrete wax f o r  t h e  p u r p o s e  o f  b u i l d i n g  combs.' T h i s  a c t i v i t y  

u s u a l l y  t a k e s  p l a c e  u n t i l  t h e  workers  a r e  a b o u t  n i n e t e e n  days  

o l d .  

A f t e r  t h i s  p e r i o d ,  t h e y  commence t o  f l y  o u t  of  t h e i r  h i v e ,  and 

t h e  f i r s t  few f l i g h t s  a r e  r e f e r r e d  t o  a s  o r i e n t a t i o n  f l i g h t s .  

During t h i s  p e r i o d  t h e  worker  b e e s  l e a r n  t.o o r i e n t a t e  - 
t h e m s e l v e s  and when t h e y  a r e  a b o u t  t h r e e  t o  f o u r  weeks o l d ,  

t h e y  know t h e  p o s i t i o n  o f  t h e i r  h i v e  i n  r e l a t i o n  t o  o t h e r  

o b j e c t s  a round  it. 

T h e r e a f t e r ,  s h e  becomes a  f i e l d  worker  b e e  and d e v o t e s  t h e  

rest of  h e r  l i f e  of  a b o u t  a n o t h e r  t h r e e  weeks, t o  f o r a g i n g  i n  

t h e  f i e l d  f o r  p o l l e n ,  n e c t a r  and wate r .  I n  a d d i t i o n  t o  t h e s e  

f u n c t i o n s ,  t h e y  a l s o  h e l p  i n  t h e  d e p o s i t i o n  of  p o l l e n  and 
n e c t a r  i n  t h e  c e l l s  o f  t h e  comb, and even g u a r d i n g  t h e  

e n t r a n c e  of  t h e  h i v e  a g a i n s t  i n t r u d e r s .  

Thus i t  is  c l e a r l y  s e e n  t h a t  b o t h  w i t h i n  t.he h i v e  and o u t s i d e  

i n  t h e  f i e l d ,  e v e r y  worker  h a s  h e r  own s p e c i f i c  d u t y  t o  

p e r f o r m  i n  t h e  i n t e x t  of  h e r  co lony .  The n a t u r e  o f  t h e  d u t y  

which s h e  p e r f o r m s  of  any  p a r t i c u l a r  t ime is l a r g e l y  

d e t e r m i n e d  by t h a t  s t a t e  of p h y s i o l o g i c a l  development which 

s h e  h a s  a t t a i n e d  a t  t h a t  t ime .  

Drones do n o t  work o r  a t t e n d  t o  any  of t h e  h i v e  d u t i e s  and a r e  

u s u a l 1 9  f e d  by worker  b e e s  from food s t o r e s  i n  t h e  h ive .  



The queen bee is continuously fed and attended by workers. 

The queen, apart from laying eggs, also secretes certain 

specialized pheromones, referred to as "queen-substance" front 

her mandibular glands. These pheromones are responsible for 

the unity or cohesion of the bee colony. ( d l a r k ,  1951; Butler, 

1952) 



HONEY BEE FLORA 

The life of the honey bee is affected to a great extent by the 

availability of forage (pollen and nectar) and also by 

climate. A study of the availability of honey bee forage in 

different climatic regions and within various forest 

communities in the country is of utmost importance in 

determining the suitability of a particular region for 

apicultural practices. 

For the purpose of honey production, Sri Lanka could be 

broadly divided into the following ecological regions: 

1. Low country dry zone - comprising of the north-western, 

north-central, eastern and south-eastern regions of the 

country. 

2. Hill country dry zone - comprisirlg of the Uva province eg. 

Bandarawela, Diyatalawa, Badulla and Welimada district. 

3. Low country wet zone - comprising of the Saba.ragamuwa, 

Western and Southern regions of the country, 

4. Mid country wet zone - comprising the central regions, 

including Kegalla, Gampola, Peradeniya, Kandy, Pussellawa, 

Teldeniya districts. 

5. Up-country Wet zone - conprislng of the Nuwara Eliya, 

Talawakella, Ragala districts. 

The availability of pollen, the only source of protein 

available for the worker bees for feeding the brood, and the 

amount. of honey produced in the hive will depend on the pollen 

and nectar producing flowers available to the bees within a 

limited foraging range of approximately half a mile of the 

hive. Therefore, as a primary requirement for S U C C ~ S S ~ U ~  



maintenance of honeyebee colonies, it is necessary to acquire 

a good knowledge about the surrounding flora, its component 

species and their value to bees, their flowering seasons and 

the duratim of flowering of these various species. With 

these data, a floral calendar showing a detailed record of the 

flowering sequence of such species important to bees 

throughout the year in a specified locality could be 

maintained. The identification of pollen samples collected 

weekly from the pollen baskets of the legs from foraging 

worker bees from representative locations would also help to 

ascertain accurately the relative abundance duration and the 

importance of the different species. 

Temperature, climate and rainfall exercise a considerable 

influence on bee keeping, both by the direct effects .on the 

activities of honey bee as well as indirectly through the 
effects on flowering and consequently on the availability of 

pollen and nectar for the bees. 

The flowering season varies with different plant species 'some 

flowering early and others late, and an many cases with a very 

marked intensity and periodicity. Many localities of mixed 
vegetation thus have a continuous succession of different 

flowering periods, the later blossoms being very often the 

, most profuse in nectar secretion. Such a condition. is just 

what is necessary for the progressive build-up of a honey bee 

colony leading to an increasing honey reserve towards the end 

of the productive season. In areas where nectar secretion is 

over in a limited period or such nectar producing flowers are 

available only for a short period, this disadvantage could be 

overcome by shifting the bee colonies to other ateas as these 
come into blossom. 



Another  f e a t u r e  o f  i m p o r t a n c e  is a  good r a i n f a l l  d i s t r i b u t i o n  

f o l l o w e d  by a n  a l t e r n a t e  rhythm of  warm d a y s  and c o o l  n i g h t s  

a s  o f t e n  o c c u r s  - i n  t h e  h i l l  c o u n t r y .  Such c o n d i t i o n s  a c t  a s  

s t i m u l a t i v e  f a c t o r s  f o r  c o p i o u s  s e c r e t i o n  of  n e c t a r  by 

f l o w e r s ,  t h e r e b y  e n a b l i n g  t h e  beed  t o  g a t h e r  i n  t h e i r  honey 

h a r v e s t  i n  q u i c k  s u c c e s s i o n  w i t h i n  a  minimum p e r i o d  of time. 

The f 0 r e s t . s  and n a t u r a l  v e g e t a t i o n  of  S r i  Lanka a r e  by f a r  t h e  

most i m p o r t a n t  p a r t  of  t h e  honey bee  f l o r a  i n  t h e  c o u n t r y  and 

t h e y  s u p p o r t  v e r y  l a r g e  numbers of  w i l d  bee  c o l o n i e s  of bo th  

A p i s  c e r a n a  a n d  A p i s  d o r s a t a .  Apar t  f rom t h e  n a t u r a l  

v e g e t a t i o n ,  d i s t i n c t i v e  t y p e s  o f  homogeneous a g r i c u l t u r a l  

c r o p s  i n  S r i  Lanka a r e  found  l i k e  t h o s e  p l a n t e d  w i t h  t h e  major 
p l a n t a t i o n  c r o p s  of  t e a ,  r u b b e r  and c o c o n u t  and r e s e r v e s  of  

man-made f o r e s t s  m a i n t a i n e d  f o r  t imber .  

The o n l y  p o t e n t . i a l l y  f o r  n e c t a r  s e c r e t i o n  i n  t e a  p l a n t a t i o n s  , 

I 

a r e  t h e  s h a d e  t r e e s  o f  A l b i z z i a  spp. ,  and G r e v i l l e a  spp. and 

E u c a l y p t u s  spp. m a i n t a i n e d  f o r  o b t a i n i n g  f i r e  wood. 
The i m p o r t a n c e  of r u b b e r - p l a n t a t i o n s  is  i n  t h e  a v a i l a b i l i t y  o f  

n e c t a r  s e c r e t e d  from t h e  e x t r a  f l o r a l  g l a n d u l a r  n e c t a r i e s  

s i t u a t e d  a t  t h e  b a s e  of  t h e  young l e a v e s .  T h i s  s e c r e t i o n  

t a k e s  p l a c e  o n l y  when t h e  l e a v e s  a r e  young and u s u a l l y  o c c u r s  

from t h e  l a t t e r  p a r t  of  F e b r u a r y  t o  A p r i l ,  depending on t h e  

bud b r e a k  c o n s e q u e n t  t o  s a t i s f a c t o r y  wea ther  c o n d i t i o n s .  

Coconut y i e l d s  much p o l l e n  b u t  o n l y  a  s m a l l  amount of  n e c t a r  

i n  M e t  Zone d i s t r i c t s  n o t  i n  s u f f i c i e n t  q u a n t i t y  t o  a l l o w  a  
c o l l e c t i o n  of s i g n i f i c a n t  s u r p l u s  honey bee c o l o n i e s .  

However, l a r g e  numbers of honey b e e s  v i s i t  male i n f l o r e s c e n c e s  

of  c o c o n u t  t h a t  have  been t a p p e d  t o  c o l l e c t  t h e  s u g a r y  e x u d a t e  

f o r  t h e  p r e p a r a t i o n  of toddy.  T h i s  e x u d a t e  i s  s a i d  t o  c o n t a i n  

a s  much a s  75-80 p e r c e n t  s u c r o s e  ( P u l l e ,  1975) .  



With r e g a r d  t o  n a t u r a l  v e g e t a t i o n ,  t h e  r i c h  f o r e s t  f l o r a ,  

p a r t i c u l a r l y  i n  t h e  d r y  zone,  s u s t a i n s  many n a t u r a l  c o l o n i e s  

o f  a l l  t h r e e  s p e c i e s  of  honey b e e s  i n  S r i  Lanka. Dur ing  t h e  

main honey f l o w  s e a s o n ,  which u s u a l l y  e x t e n d s  f rom May t o  

September,  t h o s e  w i l d  honey b e e  c o l o n i e s ,  e s p e c i a l l y  t h o s e  o f  

A. c e r a n a ,  a r e  e x p l o i t e d  f o r  honey by v i l l a g e  honey h u n t e r s .  

Some o f  t h e  more predominant  honey y i e l d i n g  f l o r a  i n  t h e  d r y  

zone a r e  Drypetes s e p i a r i a  ("Weera") ,  Mani lkara  hexandra  

( .Palug ) , Euphor ia  l o n q a n a  ( "Moraa ) , Syzygium . spp. 

("DombaR("Dan") ,  D e r r i s  spp. ( "Kala -welu) .  

The number o f  c o l o n i e s  p e r  a c r e ,  which c a n  be  m a i n t a i n e d  

w i t h o u t  any  s u p p l e m e n t a r y  f e e d i n g  o f  s u g a r  s y r u p ,  on a 
p l a n t a t i o n  depends  on t h e  s e a s o n a l  a v a i l a b i l i t y  of  p o l l e n  and 

n e c t a r  a round  t h e  s i t e .  F lower ing  i n  c o c o n u t  is more l r  less 

c o n t i n u o u s  t h r o u g h o u t  t h e  y e a r  and t h i s  is of  a d v a n t a g e  i n  o f f  
s e a s o n  main tenance  o f  honey b e e  c o l o n i e s .  Dur ing  a  good honey 

f l o w  s e a s o n  two t o  t h r e e  dozen  c o l o n i e s  may s a f e l y  . be 

accommodated p e r  a c r e  of  r u b b e r  i n  t h e  South-Western wet  zone 
o r  e u c a l y p t u s  i n  t h e  h i l l  c o u n t r y ,  b u t  n o t  more t h a n  t e n  

c o l o n i e s  p e r  a c r e  of  coconut .  - I n  t h e  h i l l  c o u n t r y  a r e a s ,  

a b o u t  6 l b s  of honey may be o b t a i n e d  O n  average p e r  s i x  f ramed 

h i v e  p e r  y e a r  d u r i n g  a n  a v e r a g e  honey f low.  However, i n  

e x t e n s i v e  bee  c o l o n i e s  t h r o u g h o u t  t h e  y e a r  t o  e a c h  t y p e  of bee  

f l o r a l  ecosys tem as t h e  'honey f low"  commences. Such a  

p r o c e d u r e  of m i g r a t o r y  b e e  f a r m i n g  may b e  n e c e s s a r y  f o r  t h e  

p r o d u c t i o n  o f  a d e q u a t e  q u a n t i t i e s  o f  honey f o r  p r o f i t a b l e  

honey p r o d u c t i o n .  

I n  a d d i t i o n  t o  t h e  main t y p e s  o f  v e g e t a t i o n  s u i t a b l e  f o r  bee  

f a r m i n g  mentioned above,  t h e r e  a r e  v a r i o u s  m i s c e l l a n e o u s  

h o r t i c u l t u r a l  c r o p s  and o t h e r  s p e c i e s  o f  p l a n t s  c a p a b l e  of  

y i e l d i n g  n e c t a r  a n d  p o l l e n .  These species a r e  u s e f u l  f o r  bee 

f o r a g e  i n  t h e  a b s e n c e  of l a r g e  c o n t i n u o u s  a r e a s  o f  p l a n t a t i o n  

c rops .  ( B a p t i s t ,  1976, 1979;  Fernando,  1 9 7 9 ) .  



The nectar bearing plants in Sri Lanka may be classidied into 
three categories: 

1. Major honey plants: These are very abundant' groups of 

plants often comprising only of a few species with long 

periods of flowering and producing abundant nectar 

secretions. 

2. Secondary honey plants: Those which may be copious 

secretions of nectar individually, but indufficiently 

plentiful. They are more important on account of the 

earliness of. their flowering than for the quantity of 

nectar they yield. This light, early honey flow is very 
valuable in giving the honey bee colonies stimulation of 

breeding activities for the season. 

3. Minor honey plants: These form many species visited by 

bees which, though individually negligible, yet when taken 

together have some value as nectar secretors. 

AS mentioned earlier, a compilation of a floral calender will 

be very useful to the bee farmer. The ob-jective is to provide 

the usual flowering periods of the more important honey bee 

flora in particular parts of the country. A close 

relationship exists between the weather, the time of 

floweering of these plants, and the development of honey bee 

colonies. In the event of any deviations from the average, 

other ecological or site conditions may be significant. such 

a calender may, however, be misleading if it encourages the 

expectation of a rigid pattern. 

Floral relationships could best be studied by analisis of the 

pollen loads of returning foraging worker components of pollen 



i d e n t i f i e d  by r e fe rence  t o  s t anda rd  p o l l e n  s l i d e s  f o r  each 

s p e c i e s  of p l a n t  maintained i n  a  r e fe rence  c o l l e c t i o n ,  The 

r e l a t i v e  p ropor t ion  of component p o l l e n s  a r e  s t a t i s t i c a l l y  

analysed f o r  t h e i r  spectrum a t  r e g u l a r  i n t e r v a l s  dur ing  t h e  

season. The p o l l e n  spectrum r e f l e c t s  p a r t i c u l a r  a s s o c i a t i o n  

of important  honey bee f o r a g e  f lower ing  synchronously i n  a 

s p e c i f i e d  area .  A q u a n t i t a t i v e  a n a l y s i s  may a l s o  i n d i c a t e  
r e l a t i v e  p re fe rences  by honey bees  f o r  p a r t i c u l a r  s p e c i e s  of 

p l an t s .  

S i m i l a r l y ,  t h e  a n a l y s i s  of  honey samples f o r  i t s  p o l l e n  

spectrum dur ing  t h e  same p e r i o d  can enab le  one t o  i d e n t i f y  t h e  

f l o r a l  sou rces  of p a r t i c u l a r  honeys. 
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THE DOMESTICATED BEE HIVE 

For  s e v e r a l  hundred y e a r s  t h e r e  have been p e o p l e  i n t e r e s t e d  i n  
r e a r i n g  honey b e e s  under  d o m e s t i c a t e d  c o n d i t i o n s ,  and  h i v e s  o f  

v a r i o u s  m a t e r i a l s  l i k e  s t r a w ,  wood; g l a s s ,  e t c .  which c o u l d  b e  

opened were used. Most of  t h e s e  h i v e s  were r e f e r r e d  t o  a s  
skeps.  But  t o  remove a  honey comb it had t o  be  cut. o u t  which 

p a r t l y  damaged t h e  comb and e v e n  t h e  brood. However, towards  

t h e  end of  t h e  e i g h t e e n t h  c e n t u r y .  a  S w i s s  n a t u r a l i s t  by t h e ,  

name of Huber d e s i g n e d  a  h i v e  which g a v e  him r e a s o n a b l e  a c c e s s  

t o  b o t h  s i d e s  -o f  e v e r y  comb and was r e f e r r e d  t o  a s  a  " l e a f  

h i v e m .  

Through t h e  f i r s t  h a l f  of  t h e  n i n e t e e n t h  c e n t u r y  many t y p e s  o f  

h i v e s  were t r i e d  i n  which honey b e e s  b u i l t  t h e i r  combs 

suspended from b a r s  which c o u l d  be  l i f t e d  from t h e  h i v e ,  b u t .  

t h e  combs had still t o  be  c u t  f rom t h e  s i d e s ,  which a g a i n  

damaged t h e  combs. 

I n  1 8 5 1  a n  American by t h e  name of  L a n g s t r o t h  d i s c o v e r e d  t h a t  

hcaey  b e e s  f i l l  a l l  s p a c e s  between two combs v i t h  wax and 

p r o p o l i s  b u t  k e e p  c l e a r  e x c e s s i v e  s p a c e  between and a round  t h e  

combs w i t h  wax o r  p r o p o l i s  keep ing  o n l y  s u f f i c i e n t  s p a c e  f o r  

e a s y  p a s s a g e  between and a round  t h e  combs f o r  t h e  movement of  

t h e  b e e s  on a d j a c e n t  s u r f a c e s .  Consequent ly ,  he  i n t r o d u c e d  a  

movable f rame h i v e  where t h e  f r a m e s  are hung i n  such  a  way 

t h a t  t h e y  a l l o w  t h e  b e e s  t o  p r e s e r v e  t h e  c o r r e c t  bee  s p a c e  

between and a round  t h e  combs s o  a s  t o  a l l o w  o n l y  s u f f i c i e n t  

s p a c e  f o r  n a t u r a l  movement. BY t h i s  b e e  combs w i l l  n o t  b e  

s t u c k  t o  t h e  h i v e  o r  t o  e a c h  o t h e r ,  and c o n s e q u e n t l y  t h e y  c a n  
\ 

be  q u i c k l y  removed, examined o r  even i n t e r c h a n g e d  w i t h  one 

a n o t h e r .  ( C l a r k ,  1951)  



T h i s  d i s c o v e r y  and i n v e n t i o n  g a v e  a  s t a r t  t o  modern 

beekeeping .  S i n c e  L a n g s t r o t h l s  i n v e n t i o n  t h e r e  h a s  been no 

s u b s t a n t i a l  new i d e a s  i n  t h e  b a s i c  p a t t e r n  o r  c o n s t r u c t i o n  of  

d o m e s t i c a t e d  b e e  h i v e s ,  and  t h i s  p a t t e r n  w i t h  minor 

m o d i f i c a t i o n s  where n e c e s s a r y  i s  s t i l l  b e i n g  used  i n  v a r i o u s  

p a r t s  o f  t h e  world.  

The bee  h i v e  i n  u s e  i n  S r i  Lanka t o d a y  i s  a m o d i f i e d  movable 

f rame Newton t y p e  h i v e  s o  named a f t e r  t h e  d e s i g n e r  a J e s u i t  

p r i e s t ,  and which h a s  been i n  S o u t h  I n d i a .  The recommendation 

o f  t h i s  m o d i f i c a t i o n  was by D r .  B u t l e r  i n  1953. It 

i n c o r p o r a t e s  a l l  t h e  a d v a n t a g e s  o f  t h e  Newton t y p e ,  b u t  

r e s t r i c t s  t h e  brood box t o  s i x  f r a m e s  i n s t e a d  o f  s e v e n  and 

w i t h  t h e  s u p e r ,  h a l f  t h e  d e p t h  o f  t h e  b rood  box. and is 

r e f e r r e d  t o  a s  S r i  Lanka S t a n d a r d  Hive. 

T h i s  d o m e s t i c  b e e  h i v e  c o n s i s t s  e s s e n t i a l l y  of  t h e  f o l l o w i n g  

s e c t i o n s  c o m p r i s i n g :  

1. a lower Brood Box w i t h  s i x  removable f rames ,  and r e s t i n g  

on a  F l o o r  Board,  w i t h  p r o v i s i o n  f o r  a  r e s t r i c t e d  

E n t r a n c e  E x i t .  

2. one  o r  more S u p e r  Boxes o r  'SupersY h a l f  t h e  d e p t h  of t h e  
brood box, a l s o  w i t h  s i x  removable  f r a m e s  p l a c e d  d i r e c t l y  

o v e r  t h e  b rood  box. 

3 .  surmount ing  t h e  s u p e r  i s  a Crown-Board. 

4. a  Roof p l a c e d  o v e r  t h e  crown board  g i v i n g  p r o t e c t i o n  t o  

a l l  components. 



The brood f rames  measure 11 i n c h e s  irt l e n g t h  and 6 inches  i n  
dep th  wh i l e  t h e  supe r  f rames  measure 11 inches  i n  l e n g t h  and 2 

3/* i n c h e s  i n  depth.  The s p a c e  between two a d j a c e n t  combs is 

r e f e r r e d  t o  a s  t h e  "bee space" and should  be 5/16 inches  op 

9.4 mm. I t  is e s s e n t i a l  t h a t  t h i s  space  is c o r r e c t l y  ensured 

f o r  o the rwise  a d d i t i o n a l  cel ls  may be c o n s t r u c t e d  a long t h i s  

space  which w i l l  p r even t  t h e  f r e e  removal of 31e frames f o r  

i n s p e c t i o n  or  e x t r a c t i o n  of honey. 

I n  o r d e r  t o  f a c i l i t a t e  comb b u i l d i n g  and t o  p rov ide  a d d i t i o n a l  

s t r e n g t h  t o  t h e  drawn o u t  combs, a  comb-,foundation s h e e t  

shou ld  be f i x e d  on t o  t h e  brood and honey frames, 

s t r e n g t h e n i n g  o f  honey combs i n  t h i s  manner w i l l  be very  

u s e f u l  a s  it would p reven t  them from breaking away from t h e  

f rames  du r ing  t h e  e x t r a c t i o n  o f  honey, 

The S r i  Lanka s t a n d a r d  h i v e  has  s e v e r a l  advantages.  

1. I t  was s o  des igned t o  p r o v i d e  success ive ,  sma l l  but quick 

c rops  of honey du r ing  t h e  honey f low season. 

2. The sma l l  s i z e  of brood box ensured  t h e  cover ing  of a l l  

t h e  combs by worker bees  i n  t h e  brood n e s t ,  t h u s  

ma in ta in ing  developing brood a t  t h e  r equ i r ed  tempera ture  

and a l s o  enab l ing  t h e  workers t o  defend t h e  comb a g a i n s t  

t h e  deadly  wax moth and o t h e r  unwelcome i n t r u d e r s .  

3. The f r e e l y  removable s m a l l  s i z e d  combs a l lows  g r e a t e r  

f l e x i b i l i t y  f o r  i n s p e c t i o n  of brood and e x t r a c t i o n  of 

honey wi thou t  caus ing  damage t o  them. 

4. The sma l l  s i z e d  brooa DOX a l s o  d i scourages  absconding of 

c o l o n i e s  a f t e r  t h e  honey f low season  which is o f t e n  a  

common occur rence  i n  S r i  Lanka. 



The dimensions of a l l  components compr!,sinq t h e  s t anda rd  bee 

h i v e  a s  adopted i n  S r i  Lanka is given i n  Figs .  I. t a  7. 

S p e c i a l  Appliances:- . . 

Some b a s i c  app l i ances  which a r e  necessary  t o  f a c i l i t a t e  

handl ing  and management of honey bee c o l o n i e s  a r e  a s  fo l lqws:  

1. Smoker: T h i s  is used f o r  gene ra t ing  smoke (us ing  cocon l~ t  

husk, cardboard,  c l o t h ,  etc.) t o  subdue bees when a colosv  

is t o  be opened o r  manipula ted  (Fig.  15 ) .  

2. Bee V e i l s  and g loves :  Many exper ienced beekeepers do not  

u s e  a n e i l  o r  g loves ,  bu t  t h e y  a r e  u s e f u l  f o r  beginners. 

U s e  of such m a t e r i a l  p r o t e c t s  t h e  f a c e  end hands from bee 

s t i n g s  which cou ld  o the rwise  h inder  t h e  opera t ions .  

3. Entrance  quard: This  is a p e r f o r a t e d  s h e e t  of metal, t h e  
p e r f o r a t i o n s  being l / 8  i n c h  wide and 3/4 inch  long, l ~ h i c h  

a l lows  worker bees  but  n o t  t h e  queen bee t o  pas s  through, 

e s p e c i a l l y  whi le  t h e  new colony is no t  y e t  e s t ab l i shed  

(Fig.  10). 

4. Queen Excluder: Th i s  is a p e r f o r a t e d  metal  con t r ap t ion  

f i t t e d  t o  t h e  crown board t o  a l low passage  of workers but  

n o t  t h e  queen t o  t h e  supe r  chamber, t o  prevent  t h e  queen 

from l a y i n g  i n  t h e  supe r  combs. 

5. Comb decapping Knife: (Fig .  11) 

6. P o r t e r  Bee Escape: This  is a metal  device  . f i t t e d  a t  t h e  

c e n t r e  of t h e  crown board i n  which worker bees could  pass  

i n  through a round opening on t h e  o u t e r  s i d e  i n t o  a 

t r a i n g u l a r  space  on each s i d e ,  bounded by two f l e x i b l e  

meta l  s t r i p s  which a lmost  meet a t  t h e i r  d i s t a l  ends but 

can be pushed a p a r t  by t h e  bee from i n s i d e  on ly  al lowing 

an  outward passage  of t h e  bee but  prevent ing  an inward 

one. Th i s  s t r i p  should  be  kept  c l e a n  and t h e  p o i n t s  a t  



t h e  two e n d s  a d j u s t e d  t o  a b o u t  one s i x t e e n t h  of  a n  i n c h  

a p a r t .  The bo t tom p a r t  of t h e  d e v i c e  c o u l d  be  s l i d e d  away 

f rom t h e  upper  p a r t  t o  r e a c h  t h e  s p r i n g s .  ( F i g .  1 3 ) .  

7. Queen Cages: Smal l  c a g e s  made of  m e t a l  o r  wood f o r  

s e c u r i n g  and t h e  g r a d u a l  i n t r o d u c t i o n  o f  queen b e e s  i n t o  

c o l o n i e s  ( F i g .  1 4 ) .  

8. F e e d e r s :  For  p r o v i d i n g  week honey b e e  c o l o n i e s  w i t h  s u g a r  

s y r u R t o  t i d e  o v e r  u n f a v o u r a b l e  c o n d i t i o n s  o r  u n t i l  honey 

s t o r e s  are b u i l t  up. 

9. Honey E x t r a c t o r :  A m e t a l  mechanica l  e x t r a c t o r  t o  e n a b l e  

honey t o  be  e x t r a c t e d  f rom s u p e r  combs by c e n t r i f u g a l  

f o r c e  w i t h o u t  c a u s i n g  any  damage t o  t h e  combs. ( F i g .  1 6 ) .  



Fig. 1 : Roof ( w i t h  top cover remved) 

Fig. 2: Super Pox 

Fig. 3: Brood Box (containing slx frames) - 

4'3 

Fig. 4: Floor Board 
( A l l  rwaswerents are indicated in centineters,) 

i 



Fig. 5: Super frames. 

43.3 - j  

Fig. 6 : Brood Frms 

Fig. 7 : Crown Board 

Yig. 8: Cbnplete Domstikted Pee hive 

Roof 

super- box 

Brood box 

~ l & r  board 

(All measur&ts are' indicated 'in centin-etero) 



Fig. 9: Frame Spacer 

Fig. 1 1 : Decapping kriiIe Fig. 10 : Ehtrance guard 

Fig. 12: Porter bee escape 

Fig. 14 : Queen bee introdu,zer/transporte~- (natural size) 



Fig. 15; Smker 

Fig. I$ : ' ~ w y  =actor Jshpwiw internal arrzinge1~1~~1t1,- 
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GENERAL MANAGEMENT OF HONEY BEE COLONIES 

. Every site where a  h i v e  is t o  b e  k e p t  s h o u l d  b e  c l e a n e d  of  

g round  v e g e t a t i o n  and o t h e r  d e b r i s  w i t h i n  a  r a d i u s  o f  

a p p r o x i m a t e l y  t h r e e  f e e t  o f  t h e  h i v e  s t a n d .  

2.  The h i v e  s t a n d  s h o u l d  b e  f i r m l y  i m p l a n t e d  on t h e  ' ground s o  

as t o  a l l o w  n o  movement when t h e  h i v e  is p l a c e d  on  t h e  

s t a g e .  

3. The s t a g e  s h o u l d  b e  a t  a h e i g h t  o f  a b o u t  2 1/2 t o  3  f e e t  

above  ground l e v e l  so a s  t o  a l l o w  f r e e  removal  of  f r a m e s  

f o r  i n s p e c t i o n ,  t r a n s f e r ,  o r  honey e x t r a c t i o n ,  w i t h o u t  

c a u s i n g  a n y  undue s t r a i n .  

4. The h i v e  s t a n d  s h o u l d  b e  t r e a t e d  w i t h  p e r s i s t e n t  

i n s e c t i c i d e  i n  o r d e r  t o  p r e v e n t  a n t s  o r  o t h e r  i n s e c t s  f rom 

c r a w l i n g  o v e r  t o  e n t e r  t h e  h i v e .  C a r e  s h o u l d  b e  t a k e n  n o t  

t o  a l l o w  t h e  i n s e c t i c i d e  t o  come i n  c o n t a c t  w i t h  t h e  " h i v e  

as t h i s  w i l l  be v e r y  d e t r i m e n t a l  t o  t h e  honey bees.  
C 

5. The h i v e  s t a n d  s h o u l d  b e  s o  p l a c e d  under  s h e l t e r  s o  t h a t  

t h e  h i v e  is p r o t e c t e d  f r o m  d i r e c t  s u n l i g h t  f rom a t  l e a s t  

9.00 a.m. t o  3.00 p.m. Where no n a t u r a l  s h e l t e r  is 

a v a i l a b l e ,  a r t i f i c i a l  s h e l t e r  s h o u l d  b e  prov ided .  

6. The h i v e  must b e  f i r m l y  s e c u r e d  t o  t h e  h i v e  s t a n d  

p r e f e r a b l y  w i t h  t h e  e n t r a n c e  f a c i n g  e i t h e r  South-Egst o r  

North-West. 

7. The h i v e  s h o u l d  have  a t  l e a s t  one s u p e r  box. 

8. An o u t e r  wooden c o v e r  s h o u l d  b e  p r o v i d e d  f o r  b o t h  brood 

a n d  s u p e r  boxes,  e s p e c i a l l y  d u r i n g  poor  wea ther  c o n d i t i o n s  

L i k e  r a i n l y  s e a s o n s .  

9. The r o o f  s h o u l d  b e  c o v e r e d  w i t h  w a t e r p r o o f i n g  m a t e r i a l  and 

s h o u l d  sit  o n  t h e  crown b o a r d ,  a l o n g  i ts  e n t i r e  edge  s o  

t h a t  no o p e n i n g  i s  l e f t  between t h e  crown board and roof  

s p a r e .  



18. R o u t i n e  e x a m i n a t i o n  o? t n e  h i v e  s h o u l d  be  c a r r i e d  o u t  

e v e r y  f o u r  t o  s i x  weeks i n  o r d e r  t o  c l e a n  t h e  f l o o r  board,  

remove uncovered o l d  board  combs,  d e s t r o y  o t h e r  i n t r u d i n g  

i n s e c t s ,  and e n s u r e  t h a t  t h e  b e e s  have  a d e q u a t e  s p a c e  f o r  

t h e i r  a c t i v i t i e s  i n  t h e  b rood  chamber and s u p e r  box. 

11. I n  t h e  c a s e  of a c u t e  c o n g e s t i o n  o f  t h e  brood chamber, 

e s p e c i a l l y  d u r i n g  b r i g h t . e r  wea ther  p e r i o d s ,  d i v i s i o n  o f  

t h e  c o l o n y  may be  done i f  d r o n e s  a r e  p r e s e n t .  I n  d o i n g  

t h i s  t h e  o l d  queen i s  removed t o  a new s i t e  w i t h  n o t  more 

t h a n  two brood f rames ,  o n e  o f  which s h o u l d  c o n t a i c  m o s t l y  

s e l e d  brood and t h e  o t h e r  a r e a s o n a b l e  amount of  honey 

a n d  p o l l e n .  It is  a l s o  a d v i s a b l e  t o  f e e d  t h e  c o l o n y  w i t h  

, d i l u t e  c a n e  s u g a r  s o l u t i o n  a f t e r  it h a s  been moved LO t h e  

A e w  s i t e .  

12 ,  The h i v e  s h o u l d  be  checked  f o r  requeening  w i t h i n  t h r e e  t o  
f o u r  weeks a f t e r  d i v i s i o n ,  and  i f  n o t  requeened  t h e  p a r e n t  

c o l o n y  j o i n e d  back t o  it. 

13. The r e p l a c e m e n t  of  t h e  queen  i n  any  c o l o n y  w i t h  u n s u i t a b l e  

t e n d e n c i e s  t o  swarm o r  abscond  o r  showing poor brood 

r a i s i n g  a b i l i t y , .  s h o u l d  b e  c a r r i e d  o u t  j u s t  +before  t h e  

commencement o f  t h e  "honey f l o w m .  

14. When c h e r e  a r e  t s o  s u p e r  chambers ,  e x t r a c t i o n  of s e a l e d  

honey from t h e  s u p e r s  is done  by removing o n l y  one s u p e r  

a t  a t i m e ,  l e a r n i n g  t h e  second  w i t h  u n s e a l e d  honey behind. 
15. E x t r a  s u p e r s  n o t  f i l l e d  w i t h  hockey s h o u l d  be removed a; 

t h e  end of  t h e  "honey f l o w " ,  t a k i n g  c a r e  t o  see tha': b e e s  

have  some s t o c k  of  s t o r e d  honey t o  t i d e  o v e r  unfavour 'able  

p e r i o d s  of heavy r a i n  and s h o r t a g e  ' of food sources .  

O t h e r w i s e  t h e  f e e d i n g  of honey bee  c o i o n i e s  w i t h  s u g a r  

s y r u p  i n  t i m e  of  food  s c 3 r c i t y  may be n e c e s s a r y  under 

e x c e p t i o n a l l y  a d v e r s e  c o n d i t i o n s , ,  



SWARMING 

Nature is primarily concernec; with the maintenance, 
multiplication and spread of a species under natural 

conditions. Man, however, by meeting some of these conditions 

artificially can eliminate or modify these needs. In bee 

farming, due to man's control of honey See activity and the 

ability to get his stocks to multiply as he requires, the 

natural characters favouring multiplication .and' dispersal 
instead of being useful could often' be ,disadvantageous to 

,him. .  is real aim of multiplication of the honey bee colonies 

is to produce a constant maximum honey yield within a minimum 
period of time and with least financial expenditure. 

In honey bee colonies, dispersal or spread under natural 
conditions is accompiisbed by a process known as mSwarmingm. 

Swarming is the departure of a group of wc~ker bees from a 

honey bee colony along with its queen bee to another new 
nesting site, after having made provision in the original 

colony for the formation of another new queen. The frequency 

qf swarming varies widely between colonies, some sending out 
several swarms therby making the mother colony to remain in a 

weak conditipn, while others send out only a single swarm in a 

season, and continue to function efficiently, storing 
relatively large reserves of honey in the old colony. 

A good stock of honey bees with an efficient queen does idt 
usually prepare to swarm uniess there is a large surplus of 

worker bees over and above those that are required to maintain 

the brood-nest. This population increase- is not a cause of 
swarmtng but only a condition which has to exist before 

swarming is to take place, Two of the main factor;s which 

would cause swarming are: 



1. a c o n d i t i o n  brought about  by an imbalance t o  t h e  d e c l i n e  

of t h e  queen bee r e l a t i v e  t o  colony demands, l i k e  t h e  

inadequacy of t h e  s e c r e t i o n  of t h e  .queen subs t ancew.  It 

is known t h a t  a colony h a r d l y  swarms, i f  i t  has  a queen 

r a i s e d  dur ing  t h e  c u r r e n t  season.  

2. an inborn  tendency t o  swarm i n  a p a r t i c u l a r  s t r a i n  o f  

honey bees,  and i t s  r e a c t i o n  t o  c e r t a i n  e x t r i n s i c  f a c t o r s  
ope ra t ing .  some of t h e s e  impor t an t  e x t r i n s i c  f a c t o r s  a r e  

t h e  a v a i l a b i l i t y  of ample s o u r c e s  of po l l en ,  n e c t a r ,  

prolonged good weather c o n d i t i o n s  and inadequacy of t h e  
h i v e  of s i te  i n  r e l a t i o n  t o  colony condi t ion .  (Clark ,  

1951).  

Supersedure Swarming: The bees  o f t e n  have a b e t t e r  way of 

r e p l a c i n g  an o l d  queen bee than  wa i t ing  f o r  h e r  t o  f a i l  i n  h e r  

du t i e s .  They r e a r  one o r  more queen cells wi thout  any o t  t h e  

u s u a l  p r e p a r a t i o n s  f o r  swarming. Th i s  v i r g i n  green emerges 

and a f t e r  mating r e t u r n s  back t o  t h e  colony and s t a r t s  t o  l a y  

he r  eggs  amicably i n  t h e  same brood n e s t  i n  t h e  p re senc?  (of 

t h e  o l d  mother queen. However, a f t e r  a few days t h e  mother 

queen d i s a p p e a r s  from t h e  colony.  Such a phenomenon is 

r e f e r r e d  t o  a s  a supersedure .  Th i s  supe r sedure  of t h e  o l d  

queen commonly occur s  du r ing  t h e  l a t t e r  p a r t  of t h e  honey £lot? 

season when t h e  normal impulse t o  swarm has  s=dwindled away. 

But i f  t h e  colony s t o c k  of bees  is s t r o n g ,  supersedure  du r ing  

t h e  peak season is l i k e l y  t o  cause  a swarm, t h e  one-ce l l  queen 

being fo l lowed by a few o t h e r  cel ls ,  t h e  o l d  crleen bee f l y i n g  

o f f  w i th  a swarm, and superseded l a t e r  on, 

If t h e  queen is o l d  o r  i n e f f i c i e n t ,  t h i s  supe r sedure  impulse 

may change t o  t h e  swarming impulse a t  any s t a g e  and t h e n  t h e r e  
may be a very  sma l l  s w a r l  l e a v i n g  t h e  colony t h a t  i s  no t  

r e a l l y  f i t  t o  swarm a t  a l l .  



Swarm c o n t r o l  a n d  R e u n i t i n g  a honey bee  c o l o n y :  

1. I n  o r d e r  t o  e n s u r e  t h e  l i f e  of  t h e .  c o l o n y ,  t h e  o l d  queen 
b e e  mus t  be  r e p l a c e d  e v e r y  o n e  o r  two y e a r s .  T h i s  would 

o c c u r  n a t u r a l l y  by swarming, i n  which c a s e ,  t h e  n a t u r a l  

swarm w i t h  t h e  e x i s t i n g  queen  c a n  b e  c a p t u r e d  when t h e  

swarrc t e m p o r a r i l y  s u s p e n d s  i t s e l f  on a  b r a n c h  o f  a  nearbv  

t r e e  s o o n  a f t e r  l e a v i n g  t h e  p a r e n t  h i v e ,  T h i s  c a p t u r e d  

swark  c o u l d  t h e n  be  p l a c e d  i n  a  h i v e  w i t h  b rood  f r a m e s ,  

2. An a r t i f i c i a l  swarm w i t h  one  o r  two brood f r a m e s  

c o n t a i n i n g  a good p o p u l a t i o n  of  worker  b e e s  is removed 
w i t h  t h e  e x i s t i n g  queen  when queen  c e l l  c o n s t r u c t i o n  

o c c u r s  i n  t h e  h i v e .  

3,  A swarm, n a t u r a l  o r  a r t i f i c i a l ,  which is l a t e r  , d e p r i v e d  'of  

i ts queen  and when r e u n i t e d  w i t h  t h e  p a r e n t  s t o c k  u s u a l l y  

makes a  f i r s t  r a t e  honey b e e  c o l o n y ,  A n u c l e u s  c o l o n y  is 
p r e p a r e d  f rom t h e  e x i s t i n g  s t o c k  o f  b e e s  a s  soon a s  it is 

s t r o n g  enough, and a  q u e e n - c e l l  is p r o v i d e d  t o  t h e  

n e c l e u s ,  When t h e  young queen  commences l a y i n g ,  a  f a i r  
p r o p o r t i o n  o f  worker  b e e s  a l o n g  w i t h  brood a r e  g r a d u a l l y  

t r a n s f e r r e d  from t h e  o l d  s t o c k  t o  t h e  n u c l e u s  c o l o n y ,  

J u s t  b e f o r e  t h e  o n s e t  o f  t h e  main honey f low,  t h e  o l d  

*queen is removed and  t h e y  a r e  r e u n i t e d ,  

4. The t e n d e n c y  f o r  s e c o n d a r y  swarms t o  emerge from a w e l l  

e s t a b l i s h e d  honey b e e  c o l o n y  c a n  be p r e v e n t e d  by 

d e s t r u c t i o n  o f  , e x c e s s i v e  q u e e n - c e l l s .  

5. The p r i o r  c l i p p i n g  o f  thw wings  o f  t h e  o r i g i n a l  queen bee  

n o r m a l l y  e n s u r e s  t h e  r e t u r n  o f  t h e  p r i m a r y .  swarm. 

However, prompt a c t i o n  mus t  t h e n  b e  t a k e n  t o  p r e v e n t  a  

swarm e s c a p i n g  w i t h  one  of  t h e  new queens.  



It should  be borne i n  mind t h a t  requeening of c o l o n i e s  wi th  

s t o c k  from high y i e l d i n g  p roduc t ive  s t r a i n s  should be done 

on ly  i n  t h e  honey-flow season which would c r e a t e  l a r g e ,  s t r o n g  
c o l o n i e s  dur ing  t h e  malor honey-flows, and a l s o  minimise 

swarming du r ing  such peziods.  

I n  requeening,  t h e  o l d  queen bee  must be  removed with one o r  

two frames of worker { b e e s  and brood t o g e t h e r  wi th  a  frame 

con ta in ing  p o l l e n  and honey s t o r e s  t o  an  empty brood chamber, 

T h i s  fragmented brood cha+er shou ld  be taken away t o  a  f a i r  

d i s t a n c e  from t h e  o r i g i n a l  s i t e . o f  t h e  colony. I t  should be 

s u p p l i e d  wi th  adequate  drawn o u t  brood combs and t h e  colony 

f e d  wi th  suga r  sy rup  t o  o f f s e t  any temporary absence of 

fo rag ing  worker bees. A queen guard should  be  p l aced  a t  t h e  

e n t r a n c e  t o  t h e  h ive  f o r  a t  l e a s t  two weeks or u n t i l  t h e  r i s k  
03 d e s e r t i o n  is e l imina ted ,  

~ h c  most s u i t a b l e  t i m e  f o r  requeening is w i t h i n  t h r e e  w e e k s  of 
t h e  appearance of drone cells on t h e  brood combs. These drone 

cells a r e  g ~ o u p s  of l a r g e ,  capped cells p r o j e c t i n g  a  l i t t l e  

o u t  of t h e  comb i n  c o n t r a n t  t o  t h e  surroundfng sma l l e r  brood 

cells. With  he absence of t h e  o l d  queen bee t h e  worker bees 

w i l i  commence b u i l d i n g  aueen c e l l s  i n  t h e  lower region of t h e  
, 

brood combs. These queen c e l l s  have a  c h a r a c t e r i s t i c '  
appearance,  be ing much l a r g e r  t han  worker o r  drone brood c e l l s  

and a r e  shaped l i k e  a th imble  a t t a c h e d  t o  t h e  s u r f a c e  cf t h e  

brood comb. 

If, howevei, due t o  some reason or another  requeening does no t  

t a k e  p l a c e  w i t h i n  f o u r  t o  f i v e  weeks. t h e  c o n t e n t s  of t h i s  

colony should be r e jo ined  wi th  t h e  fragmented brood chamber. 



&bsconding or Desertion: A ccnmon ptoblem among bee farmers 
in Sr i  Lanka is the absconding cr desertion of honey bee 

colonies from their hives, This phencnenon should not be 

confused with reproductive swarming mentianed above. During 

desertion all bees in the colony leave the hive except those 

few $hat are too young to fly. Abscondilg occurs especially 

during the onset of rainy periods and when the honey-flow 

season has come to an end. 

Some 02 the main factors responsible for desertion are: 
1, Lack of food stores (honey and pollen) in the brood nest 

to tide over unfavourable periods. 

2. UnZavounable environmental factors, especially rain, 
3, Unsatisfactory position of the hive in relation to the 

surrounding environment. 

4. Frequent disturbances to the colony. 
5. offensive odours around the site in which the honey bee 

colony is situated. 

6, Invasion of the colony by pests or intruders like the w?x 
moth, ants, wasps, cockroaches, geckos, etc, 

7. Undue congestion in the colony" 

Some measures to prevent such absconding involve the ensurance 

of a good colony capable of effectively protecting itself 

against inclement weather and the above-mentioned unwelcome 

guests, providing adequate accommodation for increase in size 

of the bee colon9 without undue congestion, and also providing 

the colony with sugar syrup if there is insufficient food 
storage, especially during unfavourable weather conditions. 



NECTAR 

The food  o f  b o t h  t h e  l a r v a l  and a d u l t  honey bee  c o n s i s ~ a  o f  

p o l l e n ,  which s u p p l i e s  t h e  main p r o t e i n  component f a t s ,  and 

n e c t a r  o r  i ~ o n e y ,  s u p p l y i n g  a l l  t h e  c a r b o h y d r a t e s  and m i n e r a l  

requ i rements .  . 

P o l l e n  i s  o b t a i n e d  f rom d e h i s c e d  a n t h e r s  of  f l o w e r s  w h i l e  

honey is t r a n s f o r m e d  o r  e l a b o r a t e d  f rom n e c t a r ,  v h i c h  is a  
s u g a r y  l i q u i d  produced  by n e c t a r i e s  c o n s i s t i n g  o f  g r o u p s  of  

g l a n d u l a r  s e c r e t o r y  c e l l s  o c c u r i n g  i n  many f l o u e r s .  These 

n e c t a r i e s  a r e  u s u a l l y  s i c u a t e d  w i t h i n  t h e  f l o w e r s  a t  t h e  b a s e s  

of p e t a l s  o r  c o r o l l a  t u b e s ,  But  i n  c e r t a i n  p l a n t s '  s u c h  

n e c t a r i e s ,  r e f e r r e d  t o  a s  e x t r a - f l o r a l  n e c t a r i e s ,  a r e  found  on  

t h e  c a l y x  of  f l o w e r s  o r  on ' c e r t a i n  p a r t s  of l e a v e s .  

Nectar, whatever  may be  i ts s o u r c e ,  c o n s i s t s  e s s e n t i a l l y  o f  

t h r e e  i m p o r t a n t  s u g a r s ,  S u c r o s e  ( a  d i s a c c h a r i d e ) ,  Glucose  and 

f r u c t o s e  ( m o n o s a c c h a r i d e s )  i n  v a r i o u s  p r o p o r t i o n s .  I n  

a d d i t i o n  t o  t h e s e  s u g a r s  t h e r e  a r e  v a r i o u s  o t h e r  s u b s t a n c e s  

l i k e  enzymes, e s s e n t i a l  o i l s ,  organl ic  a c i d s ,  m i n e r a l s ,  e t c .  

Most n e c t a r s  c o l l e c t e d  by honey b e e s  u s u a l l y  c o n t a i n  a round  

30-40 p e r c e n t  s u g a r  and 60 p e r c e n t  w a t e r  and i t  h a s  been found  
t h a t  t h e y  se ldom c o l l e c t  n e c t a r  hav ing  a  s u g a r  c o n c e n t r a t i o n  

less t h a n  1 8  p e r c e n t  ( B u t l e r ,  1952) .  The c o n c e n t r a t i o n  of t h e  

s u g a r  c o n t e n t  i n  t h e  f l o w e r s ,  however, i s  most i m p o r t a n t  t o  

t h e  b e e  i n  d e c i d i n g  which c r o p  t o  f o r a g e  and von F r i s c h  h a s  

shown t h a t  honey b e e s  d a n c e  more v i g o r o u s l y  when c a r r y i n g  more 

c o n c e n t r a t e d  n e c t a r  (Burch,  1 9 6 3 ) .  



The range of nectar concentration in the flowers of any one 

species of plant could vary from one district to another, and 
concentration in flowers from any particular district could 

also vary not only from day to day but also from hour to 

hour. In most instances these variations are due to changes 

in temperature and atmospheric humidity. Each plant has its 

own optimum temperature or nectar secretion and it is believed 

that this is related to the availability of water to the 
plant. High temperature may increase the sugar concentration 

in the nectar by increasing evaporation. It has also been 

found that more nectar is secreted in the cooler and more 

humid hours of the day though its sugar concentration is less 

(Burch, 1963). As a general rule the greatest number of 

foraging bees will be found at any given time working upon 

these plants where flowers possess the most highly 

concentrated nectar. 

Butler (1952) has reached the conclusion that 

1. the concentration of nectar determines which species of 

plant will be visited in preference to others flowering 

simultaneoUsly in any given locality and 

2. the abundance of nectar within this area determines the< 

proportion of the foraging population of a honey bee 

colony which will collect from the flowers in question. 
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HONEY 

Honey have been valued since earliest times, and in many parts 

of the world it is among important commodities mentionec' iia 

the .earliest written records. Several countries in the 

tropics and sub-tropics have a long tradition of honey 

harvesting from wild honey bee colonies and also in the 

domestication of honey bees. 

Honey was an important part of early man" diet and the brood 

or honey bee larvae was also often eaten with it and provided i 

a food source of protein. Obtaining honey from wild honey bee 

colonies living under natural conditions was a regular. 

practice among the veddha communities and many villagers 

living in settlements around the vicinity of forests ef Sri 
Lanka. Apart from honey being valued as a food, it also forms 

an important component in certain indigenous medicines. 

Honey is defined as 'the sweet substance produced by honey 

bees from the nectar of blossoms or from secretions of or on 

living pasts of plants, which they collect, tramsform and 

combine with specific substances, and store in honey combs". 

(Codex Alimentarius C~mm~ssion of the Joint. FAO/WHO Food 

Standards Programme, 1969). 

Honey is prepared by honey bees from nectar or secretions of 

living parts of plants by the inversion of the greater part of 
the sucrose contained therein into approximately equal 

proportions. of glucose and fructose together with the 

elimination of much of the water. This inversion is affected 



by t h e  enzyme i n v e r t a s e  con ta ined  w i t h i ?  t h e  honey a p p r a i u s  i n  

t ? e  f c re -gu t  of t b z  honey bee :t should  be bolne  i n  mind 

t h a t  wherens n e c t a r  c o n t a i n s  approximately 60  pe rcen t  water,  

honey c o a t a i n s  on ly  about 18-.20 pe rcen t ,  

Nectar is ga the red  by t h e  f i e l d  worker bees  and on h e r  r e t u r n  

t o  t h e  h i v e  t h i s  n e c t a r  i s  passed  on i o  o?e o r  more bees, 

a f t e r  which she  L l i - s  o u t  t o  t h e  f i e l d  a g a i 2  f o r  f u r t h e r  

c o l l e c t i o n s .  Af t e r  r eca iv ing  t h e  n e c t a r ,  t h e  house bee 

commences r ipen ing  of t h e  honey by a  procedure of 
manipula t ions  by r e g u r g i t a t i n g  and swa l~owing  back t h e  

nec ta r .  This  p rocess  qoes  3n f o r  s e v e r a l  minutes and t h i s  

l oad  of p a r t i a l l y  r ipened o r  "green honey" is deposit.ed i n s i d e .  

a cel l ,  During t h i s  p rocess  of r ipen ing  a  r e l a t i v e l y  l a r g e  

' s u r f a c e  a r e a  of t h e  n e c t a r  i s  expnsed t o  t h e  atmosphere of t h e  

h i v e  and a  rapfd  evapc:ation of water ,  t o o ,  t a k e s  p l a c e  from 
it, I t  is o f t e n  observed du r ing  t h i s  p rocess  some o t h e r  house 

bees v e n t i l a t e  t h e  comb by wfann ingE  wi th  t h e i r  wings,. thereby 

hastening che  p rocess  of r ipen ing  of t h e  honey. I n  t h i s  
manne,. n e c t a r  d r o p l e t s  brougnt i n  by s e v e r a l  formaging worker 

bees a r e  deposited i n t o  a  s i n g l e  c e l l  i n  t h e  comb. This  

p rocess  t a k e s  p l a c e  u n t i l  both s i d e s  of t h e  honey comb is 
s t o r e d  wi th  honey. 

F i n a l l y ,  when t h e  honey is  f u l l y  r i p e  t h e  s t o r e d  c e l l s  a r e  
s e a l e d  over wi th  wax cove r ings  o r  caps,  



REMOVAL OF HONEY FROM COMBS 

The f i r s t  t h i n g  t o  be done b e f o r e  combs a r e  removed f r c a  

t h e  supe r  box f o r  t h e  e x t r a c t i o n  of i ts  honey is t o  remove 

a l l  t h e  worker bees from them. T h i s  p rocess  is r e f e r r e d  

t o  a s  " c l e a r i n g " s u p e r s R .  C lea r ing  can be accomplished 

e i t h e r  by a. Shaking and b rush ing  o r  b- Using escape  o r  
c l e a r e r  boards. 

a. Shaking and brushing:- The e n t i r e  colony of bees is 

smoked us ing  t h e  smoker i n  t h e  usua l  way, a;:d t h e  roof and 

crown board is then  removed. Each supe r  frame is  now 

removed and g e n t l y  shaken o r  tapped t o  g e t  most of t h e  

bees  o f f  and t h e  remaining bees  g e n t l y  brushed away us ing 

a  bruch f i t t e d  wi th  s o f t  b r i s t l e s .  Each honey comb, now 

f r e e  of bees,  is then  p l aced  'in an empty supe r  box made 

a v a i l a b l e  b e f o r e  t h e  o p e r a t i o n  commenced, A f t e r  a l l  t h e  

honey frames had been f r e e d  of bees t h e  new supe r  box is 

covered over  w i th  a  c l o t h  o r  a  board and removed away from 

t h e  main colony s o  t h a t  t h e  worker bees cannot  g e t  back 

i n t o  it. The now empty supe r  box which has  been c l e a r e d  

of i t s  honey frames i s  removed t o  t a k e  t h e  combs from t h e  

nex t  colony t o  t h e  c l e a r e d ,  and s o  on. BY adopt ing  t h e  

same procedure ,  a l l  supe r  boxes c o n t a i n i n g  s e a l e d  honey 

combs a r e  brought i n  from t h e  a p i a r y  t o  a  c e n t r a l  p l a c e  

f o r  e x t r a c t i o n .  

b. U s e  of bee escape  o r  c l e a r e r  boards:- Th i s  is a l s o  a  

common method used by bee f a rmers  f o r  removing bees from 

, t h e  supers .  T h i s  is based on t h e  use  of a  board f i t t e d  

wi th  a  P o r t e r  bee-escape a t  i t s  c e n t r e  and p l aced  between 

a  supe r  box and t h e  brood chamber. T h i s  bee escape  a l lows  



t h e  worker bees  t o  t r a v e l  dcwn from t h e  s u p e r s  t o  t h e  brood 

chamber below, b u t  p reven t ing  r e t u r n  t r a f f i c  of bees. The 

board is  p laced  i n  p o s i t i o n  u s u a l ? y  i n  t h e  evening. During 

t h e  n i g h t  t h e  worker bees w i l l  move away from t h e  honey 

chamber i n t o  t h e  brood chamber bu t  they  cannot  r e t u r n  back. 

The Ecllowing morning t h e  hcaey chamber w i l l  be ready t o  be 

removed away f o r  e x t r a c t i o r ,  I f  any bees  happer ts l i n g e r  on 

same of t h e  honey combs, t h e y  cou ld  be wiped awav. 

ii;le7ing c leaned a l l  t h e  bees from t h e  "honey c~mblc and then  

removed away from t h e  s i te ,  chey should  e i t h e r  be e x t r a c t e d  i n  

.. rJom devoid of any bees. I f  t hey  a r e  t o  be s tocked t h e  

s u p e r s  should  be  kept  t i g h t l y  covered ,  f o r  i f  any bees happen 
t o  e n t e r  t h e  room a c c i d e n t a l l y ,  s e v e r a l  hundreds of them w i l l  

t u r n  up and h e l p  themselves  of t h e  honey, which would r e s u l t  

i n  t h e  l o s s  of a  good honey ha rves t .  Fu r the r ,  such 

c a r e l e s s n e s s  would even cause  a  d i s tu rbance  o r  danger both t o  

o n e s e l f ,  o n e o s  neighbours,  o r  even t o  any c o l o n i e s  i n  t h e  

immediate neighbourhood. 

 he wax s e a l s  o r  c a p s  cover, ing t h e  c e l l s  con ta in ing  mature 

hooey i n  combs p reven t  it from d r ipp ing  out .   heref fore, 

t h e  wax cappings  have t o  be  removed from t h e '  combs of 

h ~ n e y  which can t hen  be p u t  i n t o  t h e  honey e x t r a c t o r  f o r  

e x t r a c t i o n .  Each honey comb is  g e n t l y  l i f t e d  o u t  of t h e  

s u p e r  chamber and t h e  cappings  a r e  c u t  o f f  w i th  a  kn i f e ,  

preferc.bLy a  decapping k n i f e  s o l d  f o r  tile purpose,  o r  a  

s h a r p ,  f l u t e d  sma l l  k i t c h e n  kni fe .  The f l u t i n g  on t h e  

k n i f e  b l ade  .helps t o  piyevent it being he ld  by t h e  

v i s c o s i t y  of t h e  honey- I t  is a l s o  a d v i s a b l e  t o  hea t  t h e  

k n i f e  b l ade  a s  t h i s  w i l l  f a c i l i t a t e  i ts  movement a c r o s s  

t h e  wax dur ing  decapplng.. 



During decapping a wide mouth bowl or container is taken 

across which is placed a strip of wood. The frdme containing 

the comb to be decapped is then placed on this wooden strip 

vertically with the shorter side of the frame overhanging the 
bottom on the side being cut. By having it in this position 

the.pieces of capping fall away from the face of the comb into 

-the centainer below without adhering on to the honey covered 

cut surface. It has been found that the movement of the knife 

from below upwards across the comb gives a better control of 

the cutting movement and also causes very little damage to the 
comb as well. 

It would be preferable if the container for collecting 

cappings is large enough so as to hold all the cappings from 

one spell of extraction, The dripping contained in the vessel 

could be strained later and collected in a jar. 

A stand of some sort is necessary to place the 'decapped honey 

combs on, and a drip tray to collect the dribbles of honey 

which will run from the combs. 

3. EXTRACTING: 

Honey combs which have been decapped are placed in a 

honey-extractor of the tangential type which operates by using 

centrifugal force, to throw honey out of the comb (Fig. 16). 

The tangential honey extractor is constructed out of stinless 

metal qnd consist; basically of an outer cylindrical barrel 

and an inner centre cage revolving on a central axis. The 

lower end is fitted with a set of tooth-wheels and a handle. 

The whole device is covered with a lid. 



To u s e  t h i s  e x t r a c t o r  two o r ,  f o u r  decapped s u p e r  combs a r e  

p l a c e d  insi 'de t h e  i n n e r  c e n t r e - c a g e ,  r e s t i n g  a g a i n s t  t h e  c a g e  

which s u p p o r t s  t h e  comb and p r e v e n t s  it from f a l l i n g  away when 

t h e  c a g e  is r e v o l v e d .  The c a g e  is g r a d u a l l y  r e v o l v e d  by t h e  

h a n d l e  u n t i l  t h e  honey from one  s i d e  of  t h e  comb h a s  come 

ou t .  The movement s h o u l d  t h e n  b e  s t o p p e d ,  and t h e  combs t a k e n  

o u t ,  t u r n e d  a round ,  and r e p l a c e d  s o  t h a t  t h e  o t h e r  

n o n - e x t r a c t e d  f a c e  is  outwards .  The c a g e  i s  r e v o l v e d  once  

a g a i n  u n t i l  a l l  t h e  h~oney on t h i s  f a c e  of  t h e  comb is  

e x t r a c t e d .  I f  n e c e s s a r y ,  t h i s  p r o c e s s  c o u l d  be  r e p e a t e d  once  

more i n  o r d e r  t o  e n s u r e  c o m p l e t e  e x t r a c t i o n  of  t h e  honey from 

a l l  t h e  combs. A l l  t h e  empty combs a f t e r  e x t r a c t i o n  i s  

comple te  s h o u l d  be  r e p l a c e d  i n  t h e i r  s u p e r  chambers. 

One s h o u l d  remember t h a t ,  t h e o r e t i c a l l y ,  t h e  honey f rames  

s h o u l d  be  removed from t h e  s u p e r  chamber f o r  e x t r a c t i o n  o n l y  

when a l l  t h e  c e l l s  i n  t h e  comb a r e  s e a l e d .  But ,  however, i n  

p r a c t i c e  t h i s  i s  n o t  a l w a y s  p o s s i b l e ,  a s  t h e r e  w i l l  o f t e n  be  

s e v e r a l  u n s e a l e d  c e l l s  d i s t r i b u t e d  i n  t h e  comb, c o n t a i n i n g  

u n r i p e  honey. I t  is s i m p l y  honey which h a s  n o t  y e t  had t h e  

s u r p l u s  w a t e r  removed from it by t h e  worker  bees .  Unripe 

honey i n  f a i r  q u a n t i t i e s  i n  e x t r a c t e d  honey w i l l  c a u s e  

f e r m e n t a t i o n  by o s m o p h i l i c  y e a s t s  p r e s e n t  i n  them. T h e r e f o r e ,  

t h i s  c o u l d  be  a v o i d e d  by n o t  e x t r a c t i n g  honey combs u n l e s s  

t h e y  a r e  a t  l e a s t  n i n e t y - f i v e  p e r c e n t  s e a l e d  o v e r ,  s i n c e  t h e  

b e e s  do n o t  s e a l  honey c e l l s  u n t i l  i t  i s  f u l l y  r i p e  o r  mature. 

Frames c o n t a i n i n g  u n s e a l e d  honey a t  t h e  end o f  ' t h e  honey-flow 

s e a s o n  s h o u l d  n o t  be  e x t r a c t e d  u n t i l  a b o u t  a week a f t e r  t h e  

end o f  t h e  flow. However, t h e y  s h o u l d  n o t  be l e f t  i r i  t h e  h i v e  

f o r  t o o  l o n g  a f t e r  t h e  s e a s o n  ill o v e r ,  s i n c e  s e v e r a l  of t h e s e  

. u n s e a l e d  honey c e l l s  w i l l  have  been  empt ied  by t h e  worker bees  
and ' t h e  honey s t o r e d  i n  t h e  brood-chantber f o r  t h e i r  own 

consumption.  



4. STRAINING: 

The e x t r a c t e d  honey is r u n  o u t  o f  t h e  e x t r a c t o r  b a r r e l  

t h r o u g h  i t s  t a p  i n t o  a n o t h e r  c l e a n ,  c o l l e c t i n g  c o n t a i n e r  over 
which is p l a c e d  a c o t t o n  o r  n y l o n  c l o t h  s t r a i n e r  which w i l l  

remove away p i e c e s  of  wax, b e e  p a t t s  and o t h e r  d e b r i s  

c o n t a i n e d  i n  t h e  honey. The s t r a i n i n g  c l o t h  s h o u l d  p r e f e r a b i y  

be  a b o u t  5 4  t o  60 meshes t o  t h e  i n c h .  

If t h e  honey happens  t o  be  t a o  t h i c k  f o r  s t r a i n i n g ,  i t  may b e  

warmed q u i c k l y  t o  a b o u t  35" ~ ( 9 5 ~ ~ )  and t h e n  s t r a i n e d .  

5. STORING HONEY 

. Honey a f t e r  e x t r a c t i o n  f r o m  iis combs s h o u l d  b e  s t o r e d  i n  

c l e a n ,  p r e f e r a b l y  wide-mouth j a r s  f o r  e a s y  h a n d l i n g .  

A s  a  p r e c a u t i o n  a g a i n s t  f e r m e n t a t i o n ,  it is b e s t  t o  h e a t  t h e  

honey i n  a l a r g e ,  c l o s e d  c o n t a i n e r  tc 1 4 0 ' ~  f o r  10 min. b e f o r e  
it is poured  i n t o  s t o r a g e  j a r s ,  



CHARACTERISTICS OF HONEY 

Honey is a c o n g l o m e r a t i o n  o f  s e v e r a l  o r g a n i c  a n a  i n o r g a n i c  

chemica l  s u b s t a n c e s ,  v a r i a t i o n  i n  t h e  r e l ~ t i v e  w c o p o r t i o n s  o f  

which c a n  p r o v i d e  t h e  c o m b i n a t i o n s  which makes e a c h  l o t  o f  

honey c o l l e c t e d  from @-I@ c o l o n y  of  honey b e e s  markedly or e v e n  

s l i g h t l y  d i f f e r e n t  i n  its c o l o l ~ r ,  a ~ o m a ,  f l avou;  and t e x t t . i e ,  

f rom t h e  newtt, 

It is a v i s c o u s  f l u i d ,  its - v i s c o s i t y  bei:,g dependent  on t h e  

p r o p o r t i o n s  of  s o l i d s  d i s s o l v e d  i n  it. The lower t h e  w a t e r  

c o n t e n t  t h e  g r e a t e r  w i l l  b e  i ts  v i s c o s i t y .  I t  is a l s o  

i n c r e a s e d  by t h e  amollnt o f  colloids!. m a t e r i a l  and p r o t e i x s  

p r e s e n t  i n  t h e  h o n e y .  

O r i g i n  of  honeys: 

Honeys a r e  c l a s s i f i e d  a c c o r d i n g  c o  t h e  s o u r c e  from which t h e y  

have  o r i g i n a t e d  
I 

1. Blossom honey: a  honey t h a t  h a s  been  e l a b o r a t e d  from t h e  

s e c r e t i o n s  o f  n e c t a r i e s  o f  f l o w e r s ,  These  may be of two 

t y p e s  : 
( a )  MonoFlora1 honey: a  honey t h a t  h a s  m e  predominani  

b o r a n f c a l  s o u r c e ,  T h i s  c o u l d  b e  a s c e r t a i n e d  by examing 

r h e  p o l l e n  c o n t e n t s  o f  t h e  honey. The p o l l e n  c o u n t  s h o u l d  

c o n t a i n  a b o u t  e i g h t y  p e r c e n t  of  one  p a r t i c u l a r  s p e c i e s  o f  

p l a n t ,  e.g.  E u c a l y p t u s  ;.oney ( f r o m  Uva r e g i o n ) .  

( h )  P o l y f o r a l  honey: a  honey t h a t  h a s  s e v e r a l  bo tan ica l .  
s o u r c e s ,  o f  which none is predominant .  

1. E x t r a f l o r a l  honey: a honey t h a t  h a s  been e l a b o r a t e d  from 

t h e  s u g a r y  s e c r e t i o n s  of c e r t a i n  s p e c i a l i z e d  g l a n d s  



s i t u a t e d  on  v a r i o u s  p a r t s  o f  p l a n t s  o t h e r  t h a n  f l o w e r s .  

e.g. Rubber honey ( f r o m  r u b b e r  p l a n t a t i o n s  i n  t h e  w e t  

z o n e )  . 
Chemical  c o m p o s i t i o n :  

The c o m p o s i t i o n  of honey, however, v a r i e s  from'  one  sample  t o  

a n o t h e r .  The a p p r o x i m a t e  c o m p o s i t i o n  of  m a t u r e  honey o f  Zip> 

c e r a n a  F. is a s  f o l l o w s :  

Water 18-20 p e r c e n t  

D e x t r o s e  ( G l u c o s e )  20-25 p e r c e n t  

L a e v u l o s e  ( F r u c t o s e )  35-40 p e r c e n t  

S u c r o s e  and o t h e r  

s u g a r s  4-5 p e r c e n t  

O t h e r  components  3 p e r c e n t  

The t h r e e  p e r c e n t  o t h e r  components  p r e s e n t  i n  honey c o n s i s t s  

o f  a b o u t  f i f t e e n  o r g a n i c  a c i d s ,  s e v e n  p r o t e i n s  and s e v e n t e e n  

f r e e  amino a c i d s .  

An i m p o r t a n t  f a c t o r  w i t h  r e g a r d  t o  honey i s  its' w a t e r  

c o n t e n t .  T h i s  is  b e c a u s e  of  i t s  e f f e c t  upon k e e p i n g  q u a l i t y  

d u r i n g  s t o r a g e .  D i s t i n c t  v a r i a t i o n s  i n  w a t e r  c o n t e n t  d o  o c c u r  

i n  honeys ,  and may be  p r i m a r i l y  a t t r i b u t e d  t o  t h e  d e g r e e  o f  

m a t u r i t y  o r  " r i p e n e s s n  of  t h e  honey. F u r t h e r ,  b e i n g  

h y g r o s c o p i c ,  it h a s  t h e  a b i l i t y  t o  a b s o r b  m o i s t u r e  from t h e  

a tmosphere .  Thus,  honey which h a s  been a l l o w e d  t o  remain 

exposed  t o o  l o n g  t o  t h e  s u r r o u n d i n g  a t m o s p h e r e  o r  n o t  

c a r e f u l l y  b d t t l e d  o r  s t o r e d  i n  a i r  t i g h t  c o n t a i n e r s  may a b s o r b  

c o n s i d e r a b l e  m o i s t u r e ,  t h e r e b y  i n c r e a s i n g  i ts  m o i s t u r e  l e v e l .  



Maintaining the moisture content of honey below twenty percent 

level is also important as it would prevent fermentation. 

The main constituents of honeys of Apis dorsata and A. florea 

are also similar to that of A. cerana but differs basically in 

their relative proportions. 

Only about fifteen percent of the honey available in the 

market in Sri Lanka are those collected from apiaries, the 

rest being forest honeys, and among them the majority are 

those of A. dorsata. Honey collected from combs of A. florea 

are usually not available in the market, because very small 

quantities could be extracted from their combs. They are 

mainly used in the preparation of ayurvedic medicines. 

Honey has also antibacterial substarices mainly based upon the 

production of peroxide by an enzyme which is incorporated by 

the worker bees. 

rhe physico-chemical characteristics of some honeys of A. 
cerana in Sri Lanka is given in Table 3. 

The colour, flavour and aroma varies from one honey to another 

and they depend on the floral sources from which it has been 

collected. The colours can range from a light hbn-ey to a dark 

honey and in the International market liquid honey colours 

have been graded as follows: 

Extra white 

White 

Extra light amber 

Light amber 



Amber 

Dark amber 

Dark 

These c o l o u r s  a r e  d e t e m i n e d  us ing  an  appa ra tus  known a s  t h e  

Pzund Hcney Grader. 

Ageing and hea t ing  of honey a c c e l e r a t e s  a number of n a t u r a l  

p rocesses  -:~hich occur a l l  t h e  t i ~ e  dur ing  s torage .  Two suck 

impor tant  compounds a r e :  

1, M y d r o x p ~ t h y l  ~ ' ~ r f u r a l d e h y d e  (HEIF) content :  This  is a 

chemical  produced by t h e  degradat ion  of suga r s  i n  t h e  

presence  of ac ids .  Phe presence  of t h i s  compound is 

be l i eved  t o  be r e s p o n s i b l e  t o  a g r e a t  e x t e n t  f o r  t h e  

d a ~ k e r i n g  of honey wi th  t ime.  

2, Dias t a se :  I t  is an enzyme i e s p o n s i b l e  f o r  t h e  d i g e s t i o n  

of s t a r c h .  S ince  it is a p r o t e i n  it is  degraded by h e a t  

and o t h e r  n a t u r a l  breakdown processes ,  thereby reducing 

t h e  q u a n t i t y  p r e s e n t  i n  normal honey. Its a c t i v i t y  is 

measured and e x p ~ e s s e d  a s  a D ias t a se  Number. (Crane, 1975). 

Analys is  f o r  hoth  t h e s e  compounds is r a t h e r  complex and should 

be done i n  a reasonably  equipped l abora to ry .  

Granula t ion  of honey: 

Because they a l e  h i g h l y  s u p ~ r s a t u r a t e d  l i q u i d s  mosr honieys 

c r y s t a i ' i z e  f z i r l y  r e a d i l y  and t h i s  process  is r e f e r r e d  t o  a s  

g r a n u l a t i o n  o r  c r y s t a l l i z a t i o n  of honev- 
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Afte r  a p e r i o d  o f  time t h e  d e x t r o s e ,  be ing much l e s s  s o l u b l e  

i n  water  t h a n  t h e  o t h e r  major component, l aevu lose ,  tend t o  

c r y s t a l l i s e  o u t  i n  most mature o r  r i p e  honeys, bu t  t h e  

l aevu lose  remains permanently i n  so lu t ion .  The p r e c i s e  

f a c t o r s  which a f e c t  t h e  r a t e  of g r a n u l a t i o n  a r e  no t  f u l l y  

understood,  b u t  t h e  r a t i o  of l a e v u l o s e  t o  d e x t r o s e  (L/D r a t i o )  

and t h e  moi s tu re  and c o l l o i d  c o n t e n t s  i n  t h e  honey appear  t o  

have c o n s i d e r a b l e  inf luence .  D i f f e r e n t  t y p e s  of honey behave 

d i f f e r e n t l y  s o  f a r  a s  c r y s t a l l i z a t i o n  is  concerned,  some 

sources  of n e c t a r  g i v i n g  a honey t h a t  c r y s t a l l i z e  r a p i d l y  

wh i l e  o t h e r s  a l low bees  t o  e l a b o r a t e  honey t y p e s  t h a t  may 

remain i n  t h e  l i q u i d  s t a t e  f o r  a long pe r iod ,  even upto  

s e v e r a l  years .  (Crane,  1975).  

A honey which c r y s t a l l i z e s  w i t h i n  a few w e e k s  of s t o r a g e  

c o n t a i n s  f i n e  sma l l  s i z e d  c r y s t a l s  g i v i n g  it a creamy t e x t u r e ,  

o f t e n  r e f e r r e d  t o  a s  "creamed honeyg. On t h e  o t h e r  hand, a 

honey having a low water  and a h i g h  c o l l o i d  c o n t e n t  may t a k e  

s e v e r a l  months o r  even y e a r s  t o  g ranu la t e .  I n  such a honey 

t h e  t e x t u r e  is  c o a r s e  and is ' d u e  t o  t h e  presence  of l a r g e  

c r y s t a l s .  

Where it is  in tended t o  produce creamed c r y s t a l l i s e d  honey, it 

is b e s t  t o  promote c r y s t a l l i z a t i o n  a r t i f i c i a l l y  by adding a 

sma l l  q u a n t i t y  of creamed honey i n t o  t h e  l i q u i d  honey. T h i s  

p rocess  is known "seeding t h e  honeyw. A f t e r  t h e  a d d i t i o n  of 

"seed' t h e  honey should  be  w e l l  s t i r r e d ,  avoiding fo rma t ion  of 

a i r  bubbles,  and then a l lowed t o  s t a n d  undis turbed.  The 

p ropor t ion  of "seed"  t o  l i q u i d  honey is no t  very  c r i t i c a l  but  

a r a t i o  of 1:12 appea r s  s a t i s f a c t o r y  wi th  good a p i a r y  honeys. 

I t  should be noted t h a t  c r y s t a l l i z a t i o n  of honey a l s o  t a k e s  

p l a c e  f a i r l y  r a p i d l y  a t  low t empera tu res  provided,  of course  

t h e  L/D r a t i o  is s u i t a b l e .  However, c r y s t a l l i z e d  honeys 

u s u a l l y  l i q u i f y  a t  warm tempera tures .  



Many p e o p l e  a r e  of  t h e  o p i n i o n  t h a t  creamed honey is  a  p r o d u c t  

o f  a d u l t e r a t i o n  w i t h  s u c r o s e .  T h i s  is a  wrong i n f e r e n c e .  

M a r k e t i n g  o f  Honey: 

Honey may be  marke ted  i n  f o u r  d i f f e r e n t  forms:  

1, A p i a r y  honey - where t h e  .honey  h a s  been e x t r a c t e d  from 

uncrushed  honey combs from d o m e s t i c a t e d  honey bee  c o l o n i e s  

i n  a  m e c h a n i c a l  e x t r a c t o r .  

2. F o r e s t  honey - where t h e  honey h a s  been e x t r a c t e d  by 

c r u s h i n g  honey combs c o l l e c t e d  from honey b e e  c o l o n i e s  i n  

f o r e s t s .  

3 ,  Chunk honey - t h e  honey comb i s  c u t  i n t o  s q u a r e  o r  

r e c t a n g u l a r  p i e c e s  and  immersed i n  a  v e s s e l  c o n t a i n i n g  

l i q u i d  honey. When packed  i n  g l a s s  j a r s  t h e y  i n c r e a s e  t h e  

a t t r a c t i v e n e s s  of  its a p p e a r e n c e .  

4. G r a n u l a t e d  honey - .as d e s c r i b e d  above.  

The s t a n d a r d s  f o r  S r i  Lankan honeys and t h e  methods o f  

a n a l y s i s  a r e  g i v e n  i n  d e t a i l  i n  a  b o o k l e t  e n t i t l e d  

" S p e c i f i c a t i o n  f o r  Bees Honeyn p u b l i s h e d  by t h e  S r i  Lanka 

S t a n d a r d s  I n s t i t u t i o n .  
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