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V. MARIDASAN
Rubbnr RRSoarch I n s t i t u t e  of Im l i a ,  KoUaycun-BHljOO'l. K n r a l a .  [ncl ia.

AUhmiRh thp main sniircc! of incnmo for  t h e  sm al l  «i 't )wor is  t h e  r u b t i n r  

p ro d u c o d  from lluf tiDlilini’ . co r l . i i n  a n c i l l a r y  p r o d u c t s  a l s o  f e tc h  s u p p l e -  

m n n l a r \ ’ incomi’ to  l i im. I'h(> most  i m por t . int  a n c i l l a r y  p r o d u c t  i s  of co u r s e  

t h e  n . il )bnr  wood.  T h i s  d i s n u s s o d  s (?p;!r .i l idy ( C h a [ ) t o r  2 3 ) .  Rubbfjr  SGCd 

is  a l s o  a  su( )ptf !montai ' \  s<nii'f;o (jI inroiiH^ f o r  th n  g r o w e r  thoug h on a 

m o d e r a t e  s ca l i ' .  Ti io titht-r- sourer*  i s  t h e  hone\-  proi l ucei l  f rom t h e  r u b b e r  

p l a n l a l i o n s .

RUBBER SEED. SEED OIL AM) ni l .  ( XKi.

Among Itin rul )b (n-  pr odu cin K i:ountrii>K. p o r l i a p s  i t  was  in  In d ia  t h a t  

r u b b e r  s e e d  began to bo used  coiiiiiHU'ciHih loi' PN tracdlng o i l .  Around 19 55 ,  

the  Kha di  an d Village; I n d u s t r i e s  ( l omtniss inn of In d ia  took t h e  i n i t i a t i v e  

to i n t r o d u c e  t h e  p r o c e s s i n R  of r u l ) h o r  sef:d.  It h a s  now as s u m ed  the

p r o p o r t i o n  of a s m al l  s c a l e  i n d u s t r y .  Tt ie  i iidi ist r\ -  i s  c<}ncentrated in  the  

s t a t e  of Tamil  Nadu ( H a r l d a s a n .  l ' )7f i ) ,  Rubbc"!' weed i s  a min or  s o u r c e  of 

n o n - e d i b l e  oi l  in In d i a .

R u b b er  s e e d  p r o d u c t i o n

R u b b e r  s e e d  p r o d u c t i o n  i s  not  s t a t i l n  e v e r y  y e a r .  Even w i t h i n  one

y e a r  i n t e r - c l o n a l  and i n t r a - c l o n a l  v a r i a t i o n  in  p r o d u c t i o n  i s  n o t e d .  A p a rt  

f rom t he  c l i n i a t i c  f a c t o r s ,  ttio in c i d e n c e  of d i s e a s e s  a f f e c t  t l ie  a v a i l a b i l i t y  

of u sef ul  s e e d s  fo r  e x t r a c t i n g  o i l .  In In di a  t h e  a t t a c k  of  P h y t o p h t h o r a  can 

r e s t r i c t  t h e  n u m be r  of s e e d s  a v a i l a b l e  fo r  co m m er cia l  u s e .  T h e  o c c u r r e n c e  

of s e v e r e  r a i n f a l l  d u r i n g  t h e  s e e d  fal l  s e a s o n  can a l s o  af fe c t  t h e  a v a i l a b i l i t y  

of good q u a l i t y  s e e d s  ( l l a r i d a s a n ,

Large v a r i a t i o n  in  t h e  r u b b e r  s e e d  p r o d u c t i o n  i s  no t ed  a l l  o v e r  t h e

w o r ld .  In a  s t u d y  p u b l i s h e d  from N i g e r ia ,  s e e d  p r o d u c t i o n  p e r  h e c t a r e  

was found to v a r y  f rom 73  kg (F B  HG) p e r  h e c t a r e  to  424  kg (P B  5 / 5 1 )  

p e r  h e c t a r e  (A d in du  and A g h a k a.  1 9 8 5 ) .  Base d on t h e  s t u d i e s  u n d e r t a k e n

in In d i a ,  a r o u n d  15 0  kg of u sef ul  s e e d  ca n l)e o b t a i n e d  from one h e c t a r e



of  r u b b e r  p l a n t a t i o n .  T h e  s e e d  p r o d u c t i o n  ca n b e  c o n s l d o r a b l y  h i g h e r ,  i f

t h e  i n c i d e n c e  of d i s e a s e  i s  i n s i g n i f i c a n t .

S t u d i e s  sh o w  c o n s i d e r a b l e  v a r i a t i o n  in  t h e  s e e d  w e ig h t .  A s tud

c o n d u c t e d  in  N i g e r i a  s h o w e d  t h e  mean w h o l e  s e e d  w e ig h t  a s  3 . 2 5  g for  CT 1 

and 4 . 5 7  g f o r  RRIM 6 0 0 .  In i n d i a  t h e  w e i g h t  of s e e d s  ( a s  on r e c e i v e d

b a s i s )  was  found to  v a r y  f rom 5 . 2  to 5 . 7  g .  H o w e v e r ,  on m o i st u r e  f ree

b a s i s  t h e  w e i g h t  i s  found to b e  a r o u n d  4 g ( A d i n d u  and  .Aghaka,  1 9 8 5 ) .

in  a  s t u d y  c o n d u c t e d  in  i n d i a  t h e  p e r c e n t a g e  of s h e l l  and  k e r n e l  was  found

to  be  a t  42 an d 58  r e s p e c t i v e l y  on m o i s t u r e  f r e e  b a s i s  l A . e e m o d d i n  and

T h l r u m a l a  Rao,  1 9 6 2 ) .  From  p u b l i s h e d  l i l e r a t u r o .  t h e  f i g u r e s  a r e  found

to v a r y  f r om  41% to 4 8 t  f o r  k e r n e l  an d 34!(, to  55 1  f o r  s h e l l .  F r e s h  seed 

may c o n t a i n  m o i s t u r e  ev o n  u p t o  25% by  w o i s h l .

R e p o r l s  fi-nm N i g e r i a  s ho w  t h e  o i l  r e c o v e r y  from t h e  k e r n e l  in the

l a b o r a t o r y  a t  435,. In t h e  s t u d y  c a r r i e d  nut  In I n d i a  ment ionei l  a b o v e ,  oil

c o n t e n t  of  k e r n e l  on m o i s t u r e  f r e e  b a s i s  v a r i e d  f rom 381, to 4 6 ^  w it h  an

a v e r a g e  of  4 2 V  T h i s  b e c o m e s  371, an d 4 0 t  on 1 (H an d 5 t  m o i s t u r e  b as i s

r e s p e c l i v e i x  ( A d i n d u  an d .Aghaka,  1 9 8 5 ) .  U nd e r  Ihe  co m m e r c i a l  co nd i t io ns  

in  I n d i a ,  o i l  r e c o v e r y  i s  ar ou nd

T h e r e  a r o  so m e p r o b l e m s  in Ih e  c n l l e c l i o n  an d s t o r i n g  of r u b b e r  s e e d s .  

If t h e  s e e d s  a r e  not  c o l l e c t e d ,  d r i e d  an d s t o r e d  in d i s e a s e  and i n s e c t  f ree

a t m o s p h e r e ,  t h e  s e e d s  w il l  be co m e u s e l e s s  f o r  e x t r a c t i n g  o i l .  S tu d i e s  show

t h a t  f r e s h  s e e d s  a r e  mo re  s u s c e p l i b l e  to t h e  a t t a c k  of fungi  th an d r i e d  

s e e d s ,  l -u ng ic id al  t r e a l m e n t  anil d r y i n g  of  r u b b e r  s e e d s  h a v e  to  be  c a r r i e d  

out  b e f o r e  s t o r a g o ,  lo e n s u r e  good q u a l i t y  s n e i l s .

A c e r t a i n  pc rc nn ta R P  of sendfi  u i l l  he  us o d  in  t h e  pldntdlioriH for

r a i s i n g  s t o c k  m a l e r i a l  an^l ( jn iy  t h e  b a l a n c e  wil l  b e  a v a i l r i b l e  f o r  ex tra ct i nf i

o i l .  in  In d i a ,  a r o u n d  1(1“ r,f thi> col ln r; i ed  seor is  is  t h u s  ust-d in the

p l a n t a t i o n s  a s  s t o c k  rnator ia l .s  IH ai - id as an .  1 9 7 ( ) ) .

T he  m o b i l i s a t i o n  of  t h e  c o l l e c t i o n  ol  s e e d s  i s  a l s o  p r o b l e m .  In 

I n d i a  most  of t h e  p l a n t a t i o n s  a l l ow  ih n dc p n n d i n i t s  of t l ie  w o r k e r s  to co l l ec t  

t h e  s e e d s ,  w h i l e  ru b t j o r  d e a l e r s  loriii i h e  l i n k  ht u w ee n t h e  oi l  m i l l e r s  dnd 

t h e  c o l l e c t o r s  of s e n d s .

M eth od of  p r o c e s s i n g

T h r e e  m e t h o d s  of e x t r a c U n g  n] t;he.-  s ( ‘od oi l  a r e  r e p o r t r d ,  v i z . .  I D

s o l v e n l  e x t r a c t i o n .  ( 2 )  by  e x p e l l e r .  anri ( , i )  b y  r o t a r y  mac hin o.  To set

t h e  maximum y i e l d  f rom t h e  s e e d s ,  s o l v e n l  e x t r a c t i o n  p r o c e s s  is  t h e  ideal

m e t h o d .  But t h i s  p r o c e s s  r e q u i r e s  r e l a t i v e l y  h i j j h e r  in v es t m en t  and

e x p e r t i s e .  F o r  opt imu m e f i i c l e n c y  u n d e r  t h i s  m e t h o d  larj>e q u a n t i t y  of s ee d s  

w i l l  h a v e  to  b e  m o b i l i s e d .  In Incila w h e r e  t h e  co m m e r c i a l  p r o d u c t i o n  of



r u b b e r  s e e d  o i l  h a s  be en  In vogu e o v e r  Iwo d e c a d e s ,  Ih e  r o t a r y  and 

e x p e l l e r  m a c h in e s  a r e  u s e d  f o r  t h e  p u r p o s e ;  t h e  e x p e l l o r  b ein g l i m i t e d  

in n u m b e r .  T h e s e  m a c h in e s  h a v e  be en  In u s e  f o r  e x t r a c t i n g  oi l  I ron,  o t h e r  

s e e d s  a s  w e l l .

In In d i a  r u b b e r  s e e d  o i l  e x t r a c t i o n  Is  c a r r i e d  out  by  oi l  m i l l e r s  so  

as  to  u t i l i s e  t h e  m i l l s  l u i l y .  Al t hou gh  9 0 t  of t h e  r u b b e r  p ro d u c in g  a r e a s

a r e  l o c a t e d  In Ke ra la  on t h e  w e s t e r n  p a r t  of  t he  Wes tern  c h a t s ,  t h e  oi l

m il l s  a r e  l o c a te d  In t t ie  r a i n  s h a d o w  s i d e  of t h e  Western  G h a ts ,  in Tamil  

Nadu.  T h e s e  m i l l s  w e re  s e t  up  mainl y  t o r  e x t r a c t i n g  grou ndn ut  o i l .  The 

groun dnu t  c r o p  r e a c h e s  It ie m i l l s  a f t e r  De ce m be r ,  w h i l e  t h e  r u b b e r  se e d 

fa l l  s e a s o n  i s  be tw oe n J u l y  an d S e p t e m b e r  and t h i s  e n a b l e s  t h e  m i l l s  to

f u l l y  u t i l i s e  t h e i r  c a p a c i t y .  In t h e  r e c e n t  p a s t ,  a  few m i l l s  h a v e  been 

o p e r a t i n g  e x c l u s i v e l y  fo r  r u t ) b n r  s e e d  throughouL tiie y e a r .

The r o t a r y  form of e x t r a c t i o n  Is  t h e  s i m p l e s t  one.  and Is s u l l e d  to

t he  p e o p l e  of t h e  d e v e l o p i n g  c o u n t r i e s  w h e r e  r u b b e r  Is  m ain ly  grow n.  It 

Is  r e l a t i v e l y  more  l a b o u r  I n t e n s i v e .  I h e  m a c h in e r y  can be  o p e r a t e d  by 

a s e m i - s k i l l e d  w o r k e r .  A p a i r  oi  r o t a r y  m a c h in e s  Is n e c e s s a r y  f o r  gi vi ng  

ful l  em p l o y m e n t  to  one p e r s o n .  As a re .sul t ,  t he  nu m be r  ot  r o t a r y  ma c hi ne s  

to b e  I n s t a l l e d  w il l  h a v e  to be  in m u l l i p l e s  of two.  A r e a s o n a b l y  e f f i c i e n t  

w o r k e r  can c r u s h  aj'ciund 251) kg of dr> r u b b e r  s e e d  k e r n e l  d u r i n g  an e i g h t  

h o u r  w o r k in g  s h i f t .

i'lifj mai ii  eq ui pi nc nl  re i j u i re t l  for  procf; ss ing a r c  t h e  r o t a r y  macfi ine 

and an R l e c t r i c  m ol or .  A ptot for ni  b a J j n c n  is  a l s o  us ed  in mn.st m i l l s .  For  

r e m ov in g s h e l l s .  mai:hinos  ..iro a v a i lH h ic .  tnit in  ihe  .s ta le  of Tdmil Nadu 

manual  r e m o v a l  is  p r a c l i s e d  w i d n l y .  T h o ro  i s  no cidrl i tional  e x p e n d i t u r e  

f o r  d r y i n g  t h e  s e e d s  in Tdmil  Nadu,  a s  Ilm s t a t e  is  t 'ndowcd w it h  [Ue nty  

of s u n s h i n e  d u r i n g  t tie seerl  fa l l  s e a s o n .  In o t h e r  p a r t s  of ihe  u n i i d  u h e r e  

t he  a b o v e  f a v o u r a l i l e  c l i m a t i u  c o n d i t i o n s  a r e  not  a v a i i a b l i ! .  m a c h in e ry  may 

be r e c ( u i r e d  fo r  d e c o r t i c a l i o n  aiul a k i h i .  l o r  di-ying.

F o r  p r o c e s s i n g  rnl )b ei '  s e e d  kin-nnl un( i( !r ttip a b o v e  m et h o d ,  a c e r t a i n  

amount  of m o l a s s e s  i s  r e q u i r e d .  Us ua l ly  f o r  evf 'r \ - lUv) kg ot dr^- r u b b e r  

k e r n e l .  2 0  to 25 kg of m o l a s s e s  i.s neces .sar , \ ' . hi Iho c o u r s e  of e x t r a c t i o n  

of o i l .  a r ou nd  1.0% to  15% of i lie lo ial  weigl it  of llio k er n el  i s  los t  

( H a r l d a s a n .  i y 7 t ) ) .  Under  noj-mal  t;o nd i t lons .  t h e  oi l  r e c o v e r y  would be  aroun d 

35%.

Uses of r u b b e r  s e e d  oi l

In I n d i a  r u b b e r  s e e d  o i l  Is  m ain ly  u s e d  in  llio m an u fa ct u re  of was hing  

s o a p .  Small  q u a n t i t i e s  a r e  us ed  in  t h e  p a i n t  i n d u s t r y  a s  a  s u b s t i t u t e  for 

l i n s e e d  o i l  ( l l a r i d a s a n .  1 9 7 6 ) .  S tu d i e s  c o n d u c t e d  in Jn d ia  and o t h e r  c o u n t r i e s

563
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h a v e  Show n , h a ,  ru b h e . -  s e e d  o l .  s u i t a b l y  t . e a t e d  „ , , h  s u l p h u r  p r o d u c e s  

f a c l o B  Whi ch  f i n d s  u s e  In r u b b e r  c o m p o u n d s .  E p o x l d e . i o n  o f  r u b b e r  s ee d  

o i l  w i t h  h y d r o g e n  p e r o x i d e  and  a c e t i c  a c i d  h a s  a l s o  be e n  r e p o r t e d  

E p o x t d t s e d  Oil IS u s e d  in  t h e  f o r m u l a t i o n  of  a n t i - c o r r o s i v e  c o a t i n g s ’ 

a d h e s i v e s  an d  a i X y d  r e s i n  c a s t i n g  ( V i j a y a g o p a l a n .  1 9 7 1 ; V I J a y ag o p a la n and

l . q u T  f o r  t h e  l e a t h e r  i n d u s t r y  ( V i j a y a l a k s h m l  et  a l .  1 9 8 8 ) .  The  

p r o p e r t i e s  o f  r u b b e r  s e e d  o i l  a r e  g i v e n  in  T a b l e  1.

TABLE 1

Ac id  v a l u e  

S a p o n i f i c a t i o n  v a l u e  

Io d i n e  v a l u e

4 - 4 0  

1 9 0 - 1 9 5  

1 3 2 - 1 4 1

H y d r o x y l  v a l u e  1 2 -3 2

U n s a p o n i f i c a t i o n  {%) 0 . 5 - 1 . 0

R e f r a c t i v e  In d e x ,  40»C 1 . 4 6 6 - 1 . 4 6 9

S p e c i f i c  g r a v i t y .  1 5 / 1 5 ° C  0 . 9 2 4 - 0 . ^ ) 3 0

T i t r a  ( ° C )  2S -3 2

F a t t y  a c i d  c o m p o s i t i o n  f%):

P a l m i t i c  a c i d  

S t e a r i c  a c i d  

A r c h i d i c  a c i d  

O l ei c  a c i d  

L i n o i ei c  a c i d  

Li n o le n ic  a c i d

12

loa

R u b b e r  s e e d  o i j  c a k e

R e s e a r c h  c a r r i e d  oiil in indl i ]  h a s  sl.nvvn th . il  r u b b e r  s e e d  ni l  ca k e 

Is  a  good I n g r e d i e n t  In c a t t l e  and  p o u l t r y  Ib m I. In ih o  calL le  f e e d ,  u p to  2 0 t  

of t h e  w e i g h t  ca n b e  r u b b e r  s e e d  o i l  c a t e  and in Indl . ,  i m p o rt a n t  c a t t l e  feed

m a n u f a c t u r e r s  u s e  r u b b e r  s e e d  o i l  c a k e  f o r  t h e  p u r p o s e .  T h e Ke ra la  A g r i ­

c u l t u r a l  U n i v e r s i t y ,  T r i c h u r ,  I n d i a  c o n d u c t e d  a 12 y e a r  long s t u d y  u t i l i s i n g  

r u b b e r  s e e d  c a k e  In t h e  r a t i o n  of c a t t l e ,  p i g s  ami  p o u l t r y .  T h e U n i v e r s i t y  

o b t a i n e d  t h e  fo l l o w i n g  r e s u l t s  ( A n a n t h a s u b r a m a n l a m , 1 9 fl(lj:

f h e  r u b b e r  s e e d  c a k e  h a d  a  c r u d e  p r o t e i n  c o n te nt  o l  25 1  w i t h  a  DCP

of  15 and a  TDN of 66  f o r  c a t t l e .



T h e  DCP a n d  TDN of  t h e  c a k e  In r B s p e c t  of p i g s  w e r e  16  an d 78

r e s p e c t i v e l y .

T h e  c a k e  c o n t a i n e d  n e a r l y  9 m g /1 0 0  g o f  h y d r o c y a n i c  a c i d  w h i c h  h ad

no d e l e t e r i o u s  e f f e c t  on fe e d i n g  a t  t h e  recoin  mende d l e v e l s .

R u b b e r  s e e d  o i l  c a k e  c a n  be  fe d  up  to  30% of t h e  c o n c e n t r a t e  m i x t u r e  

fo r  c a t t l e  and  a t  l o t  l e v e l  In t h e  r a t i o n  fo r  p i g s  an d c h i c k e n .

RUBBER HONEY

B e e k e e p i n g  a s  a v o c a t i o n  in  t h e  r u b b e r  p l a n t a t i o n s  In I n d i a  was

i n t r o d u c e d  b y  E u r o p e a n  M i s s i o n a r i e s  in  Ih e  t w e n t i e s  of t h i s  c e n t u r y .  Sinc e  

19 50.  t h e  K h a d i  an d  V i l l a g e  I n d u s t r i e s  C o m m is s io n of  t h e  C e n t ra l  Gove rnmen t  

of I n d i a  a n d  t h e  K ha di  and  V i l l a g e  I n d u s t r i e s  B o a r d s  of t h e  S ta le

Go v e rn m en ts  h a v e  t a k e n  up  Ih e  p ro m o t i o n  of b e e k e e p i n g  b y  o f f e r i n g  f i n a n c i a l ,  

t e c h n ic a l  a n d  t r a i n i n g  f a c i l i t i e s  to t h e  b e e k e e p e r s  i H a r l d a s a n  e t  a l .  1 9 8 7 ) .  

Sinc e  1 9 8 8 ,  t h e  R u b b e r  B o a rd  of I n d i a  a l s o  g i v e s  h e l p  In t a k i n g  up b e e -  

k e e p i n g  in  r u b b e r  p l a n t a t i o n s .

B e e k e e p i n g  in  t h e  p r e s e n t  c o n i o x t  iiiFjans t h e  r e a r i n g  of c e r t a i n

v a r i e t i e s  o f  d o m e s t i c a t e d  b e e s .  A l t h o u g h  t h e r e  a r e  fo u r  s u c h  h o e s .  Ap is  

i n d i c a  i s  t h e  one r e a r e d  in i h o  beo  h i v e s  in t h e  r u b b e r  p l a n t a t i o n s  

in  I n d i a .  A t t e m p t s  a r e  a l s o  m ad e in r u b b e r  g ro w in g  c o u n t r i e s ,  p a r t i c u l a r l y  

in M a l a y s i a ,  to d e v e l o p  b e e k e e p i n g  in ru t i f j e r  p l a n t a t i o n s .

T h e r u b b e r  t r e e  i s  a  p r o l i f i c  | ) roi1t ic ( ‘r  oi h t j ney .  Honey in  t h e  r u b b e r

( r o e  i s  found in  t h e  e x t r a f i o r a l  n o c i a r y  g l a n d s  a t  t h e  l i p  nf t h e  p e t i o l e  

w h e r e  t h e  l e a f l e t s  join  ( J a y a r a t h n a i n . i t i s  c o l l e c t e d  in In di a  r rnm

J a n u a r y  to M a r c h ,  whe n t h e  r u b b e r  t r e e  s h e d s  i t s  oh i  l e a v e s  and p r o d u c e s

new o n e s .  About  45% of I n d i a n  ho n ey  o r i g i n a t e s  f rom j -u b b er  p l a n l a t i o n s .

S t u d i e s  m ad e b y  t h e  R u b b e r  K o s e a rc h  i n s l i l u l i !  o (  In di a  i n d i c a t e  th at  

an  opt imu m n u m b e r  of  15 to 2 0  h i v e s  ca n Ijo [ j la c e d  in a h (x: tare  of r u b b e r  

p l a n t a t i o n .  U nd er  e x p e r i m e n t a l  c o n d i t i o n s  aho u!  2 0  kg of h o n e y  p e r  h i v e  

p e r  y e a r  h a s  b e e n  p r o d u c e d  in  r u b b e r  j i l a n l a i i o n s .  U nd e r  cu m m er ci ai  

co n d i t i o n s  i t  i s  r e a s o n a b l e  t(j as s u m e lU kg p e r  h i \ ' e  p e r  y e a r ,  Assuming 

a p r o d u c t i o n  p o t e n t i a l  of 10  kg of  ho n ey  p e r  h i v e  and 15 h i v e s  p e r  h e c t a r e ,  

a minimum of 15 0  kg of  h o n e y  ca n be p r o d u c e d  from one h e c t a r e  in  a  no rm al  

y e a r  ( H a r i d a s a n  e t  a l .  1 9 8 7 ) .  It  can g i v e  a gr t j s s  income of  Rs. JOUO h a " ^  

(USS 1 2 0 ) .  An a v e r a g e  of 3 0  h i v e s  {2 h e c t a r e s )  can bo managed b y  a  b e e ­

k e e p e r .

Q u a l i l a t i v e l y . t h e  most  i m p o r t a n t  d r a w b a c k  of r u b b e r  ho n ey  i s  t he  

h i g h e r  m o i s t u r e  c o n te n t  in  i t .  T h e i n t e r n a t i o n a l l y  a c c e p t e d  s t a n d a r d s  of 

q u a l i t y  t o l e r a t e  m o i s t u r e  c o n t e n t  o n l y  u p to  1 9 ^  ( H a r i d a s a n  e t  a l .  1 9 8 7 ) .  

T h e h i g h e r  m o i s t u r e  c o nt e nt  c r e a t e s  p r o b l e m s  d u r i n g  s t o r a g e .  Yeast  i s
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a t t r a c t e d  to  h o n e y  wh en  t h e  m o i s t u r e  c o n t e n t  i s  h i g h e r  and  t h i s  l e a d s  to

f e r m e n t a t i o n .  T h e r e f o r e .  I h e r e  Is  t h e  ne e d  of  r e d u c i n g  t h e  m o i s t u r e  content

i m m e d i a t e l y  a f t e r  c o l l e c t i o n  to  m a i n t a i n  t h e  q u a l i t y .  T h e  vac uu m  c o n c e n tra tio n  

p r o c e s s  co u l d  b e  i n t r o d u c e d  f o r  u p g r a d i n g  t h e  q u a l i t y  of  r u b b e r  h on ey.

G r a n u l a t i o n  of  h o n e y ,  t h o u g h  no t  a s y m p to m  o f  b a d  q u a l i t y ,  i s  s u s p e c t e d

b y  t h e  c o n s u m e r ,  d u e  to  a d u l t e r a t i o n .  To p r e v e n t  g r a n u l a t i o n  an d  f e rm e n t ­

a t i o n ,  h o n e y  s h o u l d  b e  h e a t e d  a t  a r o u n d  63 d e g r e e  C e l s i u s  u n d e r  c o n t r o l l e d  

c o n d i t i o n s .

T h e  h o n e y  g a t h e r i n g  a c t i v i t y  In t h e  r u b b e r  p l a n t a t i o n s  l a s t s  unt i l  

t h e  e n d  of  M a r c h .  A f t e r w a r d s  t h e  b e e k e e p e r  h a s  to  s e e  t h a t  t h e  b e e  co lo ni es

a r e  s u s t a i n e d  t i l l  D e c e m b e r .  Honey p r o v i d e s  t h e  c a r b o h y d r a t e s  an d p o l l e n ,

t h e  p r o t e i n ,  r e q u i r e d  b y  t h e  b e e s .  An a s s u r e d  s o u r c e  of  h o n e y  and  p o l l en  

s h o u l d  b e  a v a i l a b l e  in t h e  v i c i n i t y  o f  t h e  p l a n t a t i o n s  i f  b e e k e e p i n g  i s  to 

b e  c a r r i e d  ou t  t h ro u g h o u t  t h e  y e a r .  T h e n e e d  f o r  r a i s i n g  p l a n t s  w h i c h  wi l l  

f l o w e r  In a c y c l e  t h r o u g h o u t  t h e  y e a r  i s  t h e r e f o r e  a l l  t h e  m or e  i m p o r t a n t .

T h e  R u b b e r  R e s e a r c h  I n s t i t u t e  of I n d i a  h a s  i d e n t i l l e d  f i v e  p ro m i s i n g  

b e e  fo r a g e  p l a n t s  a l ong  w i t h  t w e n t y  on e m a j o r  a n d  m i n o r  s o u r c e s  of  n e c t a r

an d p o l l e n  f o r  o f f - s e a s o n  b e e  mana gem ent  ( N e h r u  et  a l .  1 9 8 3 ) .  T h e s e  p l a n t s

p r o v i d e  a s o u r c e  of n e c t a r  an d  p o l l e n  d u r i n g  t h e  lon g d e a r t h  p e r i o d  from 

A p r i l  to  D e c e m b e r  e v e r y  y e a r .  T h e s e  c a n  b e  r a i s e d  on t h e  h e d g e s ,  

b o u n d a r i e s ,  b u n d s  o r  v a c a n t  s p a c e s  in  t h e  p l a n t a t i o n s .

N e h ru  e t  a l .  ( 1 9 8 3 )  h a v e  r e p o r t e d  t h e  t e c h n i c a l  p r o p e r t i e s  o f  r u b b e r -  

h o n e y  ( T a b l e  2 ) .

TABLE 2

P r o p e r t i e s  of  h o n e y  from r u b b e r  e s t a t e s

Range A v e ra g e

1. V i s c o s i t y  ( i n  c e n t i p o i s e )  a t  27°C 5 5 0 - 3 8 0 0 1358
2. S p e c i f i c  g r a v i t y  a t  27°C 1 . 3 9 8 5 - 1 . 3 4 0 0 1 . 3 7 9
3. M o i s t u r e  (%) 2 1 .5 0 - 2 5 .5 0 2 2 .0 0
4. R ed uc in g s u g a r s : G 9 .0 8 - 7 4 . 8 0 7 2 .8 0

( a )  l.evLilose (%) 3 4 . 8 0 - 4 0 . 7 0 37 .  14

( b )  D e x t r o s e  (%) 3 3 . 5 7 - 3 7 . 1 ^ 7 3 5 . 9 8
5. N o n - r e d u c i n g  s u g a r s  (%) 0 . 7 8 - 3 . 1 4 1 . 7 1
6. A c i d i t y  {%) 0 . 0 6 - 0 . 2 0 0 .  127
7. As h ( t ) 0 . 0 9 - 0 . 3 9 0 . 2 1 6
8. P r o t e i n  (%) 0 . 0 5 4 - 0 . 2 4 9 0 . 1 3 8

9. Ye ast  ( M i l i i o n / g ) 1 0 3 . 9 - 1 5 9 . 0 1 ,19 .39
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