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E v e n th o u g h  th e  s o u rc e  of  h o n ey  in m o st  o th e r  plant sp e c ie s  is th e  flow er, in th e  c a s e  of  rubber  
t re e ,  it is th e  leaf .  B e e  k eeping In rubber p lan ta tio n s  is g e t t in g  a c c e p t a n c e  n o w  a d a y s .  A s  early  
a lso  a s  In 1 9 6 8 ,  w o rk  w a s  c o n d u c te d  on th e  e x tr a  floral n e c ta r ie s  o f  rubber a n d  a p ap er  w a s  
published describ in g  th re e  ty p es  of n e ctaries .  Of th e s e ,  o n e  w a s  an  original finding by the  
a u th o r  S m t .  L  T h a n k a m m a ,  n o w  working a s  M y c o lo g is t  In th e  R ubber R e s e a rch  Institute  
of India. T h o u g h  s o m e  a rt ic le s  a re  w ritten  and published in jou rn als  on th e  to p ic ,  m o s t  o f  th e  
rubber p lan ters  a re  still u n a w a re  of  th e  s o u r c e  o f  h o n e y  in rubber. T h e r e  is a lso  a feeling  
a m o n g  s o  m an y  th a t  rubber h o n ey  Is p ro d u ce d  In th e  f lo w ers .  W e  a re  n o w  reproducing th e  
p a p e r  p ublished In th e  R ubber B o a rd  Bulletin Vol. 9  No. 4  ( 1 9 6 8 ) .  K. V. G e o rg e ,  the
c o - a u t h o r  of th e  p a p e r  w a s  Deputy Director in th e  R ubber R e s e a rc h  Institute of  India in 1 9 6 8  
and la ter  b e c a m e  th e  D irector of  C a rd a m o m  D ev elo p m en t ,  C ard a m o m  Bo^rd , Ernakulam .

Hevea brasiliensis  is m o n o e c io u s  
w ith  diclinous f lo w e rs  a rra n g e d  
in p anicles .  A c c o r d in g  to  Dijkman  
( 1 9 5 1 ) ,  th e  p la n ts  a re  typically  
en to m o p h illou s  c r o s s  pollinators.  
The s tu d ies  o f  M a ss  ( 1 9 1 9 ) ,  
Morris ( 1 9 2 9 ) ,  S e ib e r t  ( 1 9 4 7 ) ,  
Muzik ( 1 9 4 8 ) ,  W a rm k e  ( 1 9 5 1 ,  
Sripathi R a o  ( 1 9 6 1 )  an d  J a y a r a -  
th n a m  ( 1 9 6 5 )  a ls o  s h o w  th a t  
in s e c ts  p la y  a n  Im portant role  
n th e  pollination o f  Hevea 
\rasHiensis. V ariou s c h a r a c te r s  

th e  f lo w e r ,  viz, co lo u r ,  f r a g r a ­
n c e ,  sticky n atu re  of  th e  pollen  
a n d  s t ig m a tic  s u rfa c e ,  further  
p oin t to  in s e c ts  a s  t h e  m o st  
fav o u rab le  pollinating a g e n ts .  
C o nsiderin g  t h a t  H evea brasili­
ensis  is p red om in an tly  a d a p te d  
fo r  in se ct  pollination , t h a t  v a r i ­
o u s  In sects  Including h o n e y  b e e s  
h a v e  b e e n  o b s e r v e d  to  b e  a c t iv e  
an d  n u m ero u s  during Hevea 
f low erin g  s e a s o n  a n d  t h a t  b e e  
h ives  k ept in rubber g a rd e n s  
during f low erin g  s e a s o n ,  yield  
plenty o f  h o n e y . i t  is t o  b e  e x p e c ­
te d  th a t  n e c ta r  is s e c r e t e d  by  
s o m e  p art  o f  t h e  plant.

W h ile  n o  floral n e c ta r ie s  h a v e  
b e en  o b s e rv e d  in Hevea brasUi- 
ensis, t w o  ty p e s  o f  e x tra -f lo ra l  
n e cta r ie s  h a v e  b e en  rep o rted .  
M artiu s ( 1 8 7 3 )  in his  " F l o r a  of

B razil ."  and Delpino ( 1 8 8 7 )  In 
his s tu d ie s  on e x tra -f lo ra l  n e c t a ­
ries, mention a b o u t  th e  p re se n ce  
of n ectaries ,  on t h e p o l i a g e  le a v es  
viz. th e  petiolar n e c ta r ie s .  The  
structural d etails  o f  th e s e  petiolar  
n e ctarie s  are  d e scr ib e d  by D a g u -  
i l la n a n d  Coupin ( 1 9 0 3 ) .  Parkin  
( 1 9 0 4 )  in his p a p e r ,  " T h e  e x t r a ­
floral n ectaries  o f Hevea brasilien­
sis,” reports th e  o c c u r r e n c e  of  
n e ctarifero u s  bud s c a l e s .  In a d d i­
tion to  th e  p e tio lar  n e c ta r ie s  and  
g iv e s  an a c c o u n t  of  th e ir  s tru ctu re  
p ossib le  evolution  and fu n ction s.  
Bobilioff ( 1 9 2 3 )  in his " A n a t o m y  
of Hevea braiiHensis," w h ile  
des<?nbmg t h e  s tru c tu re  o f  th e  
petiole ,  m en tio n s  a b o u t  t h e p r e s e '  
nee of  a  small d isc  w ith  sev e ra l  
g la n d s  on th e  p etio le  a t  th e  point  
of insertion of  t h e  le a f le ts  and  
t h e s e  a re  rep o rted  to  function  
only in th e  y o u n g  s t a g e ,  w h e n  
th e y  give  off  e x c r e t o r y  p ro d u cts .  
He a ls o  reports  p r e s e n c e  o f  special  
op e n in g s ,  viz., h y d a th o d e s ,  s e e n  
a s  pin h oles , on th e  lo w e r  su rface  
o f t h e  le a v e s  a n d  s t a t e s  t h a t  
th e s e  a re  of  a s s is t a n c e  In ge tt in g  
rid of  e x c e s s  w a t e r .  In a liquid 
form , a t  tim es w h e n  t h e  s to m a ta  
fail to  function.

In th e  p re sen t  p a p e r ,  th e  au th o rs  
h a v e  a t te m p te d  to  g iv e  a d eta iled

a c c o u n t  o f  th e  extra -f lo ra l  n e c t ­
aries  a lre a d y  rep orted  by earliei 
w o rk ers ,  viz., p etio lar  nectaries  
a n d  n ecta rife ro u s  bud s c a le s .  
F u rth er,  o c c u rre n c e  of  a n o th e r  
n e ctarife ro u s  s tru ctu re  Is a lso  
rep orted . T h e s e  are  th e  glands  
on th e  lo w e r  su rface  of  th e  leave! 
and w ron g ly  defined by Bobilioff 
( 1 9 2 3 )  a s  h y d a th o d e s .

O b s e rv a t io n s
T h ree  different g lan d ular  s tru c t ­
ures ,  all foliar in origin, w e re  
o b s e r v e d  to  s e c r e t e  a colourless,  
sticky  a n d  su g a ry  liquid, viz.,  
n e cta r .  T h e s e  a re  th e  n ectari­
fero u s  bud s c a le s ,  nectariferous  
g lan d s on the- petio le  tips and  
t h e  n e ctarifero u s  g lan d s  o n  th e  
lo w er  s u r f a c e o f  th e  leaf  lamina. 
T h e  m o rp h o lo g y , an a to m y  and  
fu n ctio n s  o f  th e s e  g lan d ular  
tiss u e s ,  o b se rv e  to  s e c re te  
n e c ta r ,  a re  d escrib ed .

Nectariferous bud scales
In y o u n g  s h o o ts  o f  Hevea, a 
varying num ber o f  small, green, 
flesh y  s c a l e s  are  s e e n  developin  
on th e  s te m ,  to w a rd s  th e  termin  
bu d , b e lo w  th e  w horl of  tendei  
flush (Fig. 1 ) .  N o rm a ll / ,  th e se  
s c a le s  su b te n d  an axillary veg(  
ta t lv e  b u d , but during flowering



season, th e  top  m o st  s c a le s  
may su bten d  in flo resce n ce s .
In young activ ely  g row in g  s h o o t ,  
the transition from th e s e  fleshy  
scales to  normal le a v e s  c a n  be  
clearly see n  (Fig. II). T h e  low er  
most s c a le s  a re  sh o rt ,  roundish,  
gradully tap ering  to  a pointed  
tip and highly cu rv ed  o u tw a r d s .  
The outer c o n v e x  s u rfa c e  is 
slightly raised, pale ,  y e llo w , m ad e  
of glandular tissue  a n d  w ith  a 
longitudinal m edian g ro o v e .
At the pointed tip a n um ber of  
trlchomes are  p resen t.  T o w ard s  
the terminal bud, t h e  s c a le s  
gradually b e c o m e  m ore  e lo n g a t ­
ed and s tJa ig h te n e d .  T h e  g la n d ­
ular portion s h o w s  gradual  
reduction In size  an d  g e t s  confined  
to the middle region o f  t h e  o u ter  
convex su rfa ce .  S im u ltan eo u sly ,  
the . longitudinal g r o o v e  g e ts  
less prominent and in t h e  top  
most s c a le s  th e y  a re  n o t  visible.  
Along with th e  e lo n g atio n  of  
the scales  and sim u lta n e o u s  
reduction in th e  g lan d u lar  t issu e ,  
three abortive leaflets  a p p ea r  
at the tip o f  th e  s c a le  a s  thin  
bristles. T h e  upper m o s t  s c a le s  
are devoid o f  th e  g lan d u lar  tisue  
and they ca rry  a t  their tips three  
leaflets w h ich  resem ble  th e  nor­
mal leaflets in s h a p e  and  
structure, but m u ch  re d u c e d  in 
size (Fig. 1 1 ,7 -8 ) .  F e w  such  
scales resem bling typical leaves  
except for th eir  re d u ce d  siza,  
may be s e e n  ju st  b e lo w  th e  
whorl of true le a v e s .  T h e s e  ^as 
well as th e  g lan d u lar  scales"  
below are s h e d 'a s  th e  t ru e  lea v es  
mature.

The glandular tissue  on t h e  lo w er  
fleshy s c a le s  s e c r e t e  n e c ta r  p ro ­
fusely, during f low erin g  s e a s o n .  
The nectar s e c r e t e d  c o lle c ts  

'into small d roplets  w h ich  often  
coalesce and trickle d o w n .  T h e  
drops of n e c ta r  a re  la rg e  in the  
morning hours, s lo w ly  drying up 
in the sun.

A microscopic s tu d y  o f  lo n g itu d i­
nal sections o f  th e  g la n d u la r  
scales s h o w e d  th a t  th e y  are  
fleshy structures , c o m p o s e d  m o s t ­
ly of p aren ch ym ato u s t i s s u e  and  
poorly developed v a s c u la r  e le ­
ments bounded by cu ticu larised  
epidermal layer. The s c a l e  is 
bounded on all s id e s  by  
normal epidermal ce lls ,  e x c e p ­

ting t h e  o u te r  c o n v e x  s u rfa ce -  
w h e r e  t h e  epiderm al ceils  g e t  
m odified  Into a g lan d u la r  t issu e ,  
c o v e r e d  o n  th e  o u ts id e  by thick  
c u t ic le ;  T h e  g la n d u la r  tissue  is 
m a d e  up o f  th in -w a lle d  co lu m n ar  
or p a p p ilo se  (s h a p e d )  ce lls  and  
c h a r a c te r i s e d  by d en se  cy to p lasm  
M a n y  o f  th e s e  ce l ls  are  divided  
by ta n g e n tia l  w a l ls  Into t w o  or  
s o m e t im e s  th re e  d a u g h te r  cells .  
Due t o  p ressu re  o f  n e ctar  se cre te d  
by t h e s e  g la n d u lar  cells ,  th e  
cu tic le  b u rsts .  J u s t  below  th e  
g la n d u la r  t i s s u e ,  a layer of  c o m ­
p a c t  Iso d ia m etrlc  p a re n ch y m a to u s  
cells  is n o tic e d ,  b en e ath  w h ich  
norm al p a re n c h y m a  is se e n .
In th e  p a re n c h y m a to u s  tissue,  
v a s c u la r  t r a c e s  a re  se en  small  
b r a n c h e s  o f  w h ic h  end b elo w  
th e  g la n d u la r  region  (Fig. III).

A p a rt  from  th e  n ectariferou s bud  
s c a l e s ,  a f e w  b asal s c a le s ,  w h ich  
a re  sm all ,  thin an d  n o n -n e c ta r i -  
fe ro u s  a re  a ls o  o b se rv e d  (Fig.  
I>1).  T h e s e  b asal s c a le s  p ro te c t  
th e  d o r m a n t  b ud  a n d  a s  so o n  as  
th e  b ud  sp ro u ts ,  th e y  shrivel, 
dry up a n d  fail off.

Nectariferous glands on petiole 
tips
A t t h e  distal en d  o f  th e  petiole,  
In t h e  region  o f  insertion of  th e  
le a f le ts ,  a v a ry in g  num ber of  
g la n d s  o n e  to  se v e n -^ u su a lly  
t h r e e — a re  n o tice d .  T h ese  g lan d s  
are  c ir cu la r  to  oval o r  even  Irre­
g u la r  in s h a p e ,  w ith  slightly  
ra ised  m a rg in s .  Quite often ,  
tw o  or  m o re  of  t h e s e  g lan d s are  
o b se rv e d  to  unite a ttaining  irre­
g u la r  s h a p e s  (Fig. IV). The  
g lan d u lar  a re a  Is p a le r  th an  th e  
su rrou n ding  are a .

In s u r f a c e  p eelin g s ,  th e y  ap p ea r  
a s  g ro u p s  of  sm all ,  n onch loro -  
p h y lla ted  ce lls .  In longitudinal  
s e c t io n ,  t h e  g la n d  is se en  to  be  
m a d e  up o f a g r o u p  of  th in -w alled  
co lu m n a r  ce lls ,  n onch loroph yll-  
a te d ,  rich in cy to p la sm ic  c o n te n ts ,  
a s  s e e n  In th e  c a s e  o f  th e  g la n ­
dular p ortion  o f  t h e  n ectariferou s  
s c a l e s .  A  c r o s s - s e c t io n  o f  the  
p e tio le  tip w h e r e  th e  glan d s  
a re  s i tu a te d ,  s h o w s  th a t  th e  
u p p er an d  lo w e r  epidermis a re  
norm al, e x c e p t  a t  th e  region of  
th e  g la n d s ,  w h e r e  th e  epidermal  
ce l t s  a re  m od ified  to  form th e  
thin  w a l le d  c o lu m n a rc e l ls .  M an y

I

o f  th e s e  ce l ls  a re  divided by ■ 
tan g en tia l  w a l ls  form ing tw o  or  
th re e  d a u g h te r  cells .  B e n e a th  
th is  epithelial layer , a single  layer  
o f  Isod iam etrlc ,  -nonchlorophyll-  
a te d ,  p a re n c h y m a to u s  ce lls  is 
n o tice d ,  b e n e a th  w h ich  normal  
p a re n c h y m a to u s  t issu e  is o b ­
se rv e d .  Sm all  b ran ch es  of  v a s c u ­
lar t r a c e s  arising  from  t h e  c e n t ­
ral v a s c u la r  t iss u e  a re  see n  
ending b e lo w  th e  g la n d u lar  layer  
(Fig. V). T h e  individual g la n d s  . 
a re  o b s e r v e d  to  s e c r e t e  small  
d rop s o f  n e c t a r  w h ich  o f ten  run 
to g e t h e r  form ing b ig g er  drops.  
T h e se  g la n d s  d o  n o t  function  
during th e  early  s t a g e s  of  leaf  
form ation  o r  long a fte r  t h e  leave  
h av e  a t ta in e d  full m atu rity .  The.,  
s e c re to ry  fu n ctio n  Is p redom inan  
fo l lo w in g  refoliation  w h e n  th e  
le a v e s  h a v e  tu rn ed  g re e n ,  fully 
e x p a n d e d  a n d  no m o re  flaccid .  
O n ce  th e  le a v e s  a re  fully m atu red ,  
th e  g lan d s  b e c o m e  fun ction less ,  
th e  t is s u e s  shrivel a n d  g e t  
d isco lo u re d .

Nectariferous glands on the 
lower surface of the leaf
T h e s e  g la n d s  a re  s e e n  a s  minute  
yellow ish  s p o ts ,  n u m ero u s  and  
irregularly d istr ib u ted  o n  the  
lo w e r  s u r f a c e  of th e  leaf .  On mic^- 
ro sco p lc  e x a m in a t io n ,  in su rface  
v ie w , t h e s e  a re  se e n  t o  b e  m ore  
or less c ir cu la r  In ou tline  and  
slightly  ra ise d  a b o v e  t h e  s u r ­
rounding s u r f a c e ,  t h e  g landular  
a re a  being c o m p o s e d  o f  small M  
cells  and d elim ited  b y  a ring of  ■  
highly llgnified cells  (F ig .  VI).
A t  t h e  region  o f  th e  g la n d ,  th e  
leaf  is slightly  thick. T h e  upper  
epiderm is is n orm al. T h e  depth  
o f  th e  p a lis a d e  t issu e  Is co n s id e r ­
ab ly  re d u c e d .  B e lo w  th is  Is se e n  
a v a s c u la r  t r a c e ,  th e  e n d  of  
w h ich  Is t o w a r d s  th e  lo w e r  g la n ­
d ular  portion. T h e  region  b elo w  
is c o m p o s e d  o f  c o m p a c t  p a re n ­
c h y m a to u s  ce l ls ,  m a n y  of  w h ich  
a re  d evoid  of  ch lo ro p la s ts ,  in 
p la c e  of  th e  norm al ch lo ro p h y -  
lla ted  and lo o s e  s p o n g y  p a re n c ­
h ym a. B e lo w  this , a c o m p a c t  
la y er  of is o d ia m e tr lc  ce lls ,  w ith ­
o u t  ch lo ro p la s ts  is s e e n .  Immedi­
a te ly  b e n e a th  this , is s e e n  th e  
g la n d u lar  layer , c o m p o s e d  of 
thin w a l le d  co lu m n a r  cells ,  
(d e v o id  o f  ch lo ro p la s ts )  and  
rich in c y to p la s m ic  c o n te n ts .



S o m e  of t h e s e  ce lls  a re  divided  
b y  ta n g e n tia l  w a l ls  into tw o  
c e l l s .  T h e  to w e r  s u rfa c e  of  th e s e  
c e l l s  is ro u n d ed  an d  c o v e re d  
w ith  a th ick  lay e r  o f  cu tic le  (Fig.  
V II).  T h e  n e c t a r  s e c r e t e d  is s e e n  
as  sm all d ro p lets ,  s u s p e n d e d  from  
th e  to w e r  s u r f a c e  of  th e  leaf , a t  
th e  reg io n s  o f  th e  g la n d s .
A  c lo s e  sim ilarity in th e  a n a to m y  
an d  fu n ction s  o f  th e  th r e e  nect>  
ariferou s g la n d s  d e sc r ib e d  a b o v e  
is n o tice d . In all c a s e s ,  th e  
secretory  ep ithelium  c o n s is ts  of  
modified ep id erm al t iss u e  In 
t h e  form o f  thin w a l le d ,  n o n ch lo -  
rop h yllated  a n d  co lu m n a r  cells ,  
w h ic h  by la te r  ta n g e n tia l  w all  
fo tm atio n ,  fo r m s  t w o  o r  th re e  

ighter c e l l s  in s o m e  c a s e s ,  
g la n d u lar  region  is well  

Fppljed w ith  v a s c u la r  e lem en ts .  
F urther, s e c re t io n  o f  n e c ta r  h a s  
b e e n  o b s e rv e d  in all th e  thre^  
c a s e s .

WIIIV
fatmI
In m atu re  p lan ts ,  t h e s e  n e c t -  
a r i f e r o u s g la n d s  norm ally  function  
on ly  for a  s h o r t  p erio d , confined  
t o  th e  refoliation t im e ,  w h ich  
significantly  co in c id e s  with  
flow erin g . In Hevea brasUhnsis 
refoiiation a n d  t h e  m o re  o r i e s s  
co n cu rre n t  o c c u r r e n c e  of  th e  
main flow erin g , norm ally  o c c u r s  
in this c o u n try ,  during J a n u a r y -  
M a rch  p erio d  a n d  it is during  
th is  p eriod , t h a t  t h e s e  g lan d u lar  
t iss u e s  h a v e  b e en  o b s e rv e d  t o  be  
activ e ly  fu n ctio n in g , se cre t in g  
n e cta r .  In y o u n g  rubber plants  
J f t e r e  s e v e ra l  f lu sh es  o f  g ro w th  

p ro d u ce d  in an y e a r  unlitce 
m e  m atu re  t r e e s ,  fu nctional  
n ecta rife ro u s  b ud  s c a l e s  and  
n e cta rife ro u s  p e tio la r  g la n d s  are  
n o tice d  w ith  e a c h  n e w  flush of  
grovi^h, w h ic h  a f te r  a certa in  
period  b e c o m e  fu n ctio n le s s .  It 
w a s  h o w e v e r  o b s e r v e d  th a t  th e  
n e c ta r  s e c r e t e d  w a s  co n sid e ra b ly  
lo w  c o m p a re d  to  th e  quantities  
s e c r e t e d  b y  t h e  n ecta rife ro u s  
g la n d s  in m a t u r e  t r e e s  during  
flow ering s e a s o n .

D is c u s s io n
Earlier w o r k e r s  h a v e  rep orted  
th e  o c c u r r e n c e  o f  t w o  kinds of  
e x tr a -f lo r a l  n e c ta r ie s ,  viz, th e  
n e ctarifero u s  b ud  s c a l e s  an d  
th e  p etio lar  n e c ta r ie s .  In Hevea 
brasUhnsis. In ad d itio n  to  g iving  
a  d eta ile d  a c c o u n t  o f  th e

Structure and fu n ctio n s ,  o f  th e s e  
tw o  kinds o f  e x tra -f lo ra l  n e c t a ­
ries th e  a u th o rs  report th e  
o ccu rre n c e  of a third kind of  
extra -f lo ra l  n e ctary ,  viz, t h e  n e c ­
tariferou s g lan d s  found on th e  
lo w e r  s u rfa ce  o f  th e  lea v es .  
D escribing th e  o c c u rre n c e  of  
h y d a th o d e s  in Hevez brasUiensis, 
Bobiiioff ( 1 9 2 3 )  s ta t e s :

"O n  t h e  lo w er  s id e  of  le a v e s ,  
b e sid e s  th e  s to m a ta ,  sp ecia l  
o p e n in g s  a re  fo u n d  w h o s e  fu n c­
tion is a n a lo g o u s  to  t h a t  o f  th e  
s to m a ta .  T h ey  m a y  b e  s e e n  a s  
pinpoints on th e  lo w e r  s id e  of  
th e  le a v e s .  T h ey  arise  a s  raised  
reg io n s  of  th e  epiderm is in 
w h ich  finally an  intercellular  
o p e n in g  is form ed. T h e  o p e n ­
ing in th e  ce n tre  a r ises  th ro u g h  
th e  se p a ra tio n  o f  ceils  a n d  
in c re a se s  in size  w ith  th e  a g e  of  
th e  leaf . T h rough  this o p ening ,  
th e  w a t e r  e x u d e s  w h e n  t r a n s ­
piration th rou gh  s to m a ta  d oe s  
n o t  ta k e  p l a c e "  From  t h e  a b o v e  
descrip tion , it is c le a r  th a t  
w h a t  Bobiiioff h a s  re ferre d  a s  
h y d a th o d e s  a re  th e  n e ctarife ro u s  
foliar g lan d s  rep o rted  in this  
p ap er .  P r e s e n c e  of o n e  o r  m ore  
p erm a n e n t  o p en in gs  is a c h a r a ­
c te r is t ic  o f  a  h y d a th o d e .  T h o u g h  
Bobiiioff h a s  rep o rted  th e  
p re s e n c e  of  s u c h  an  o p en in g  ari­
sin g  by th e  se p a ra tio n  o f  th e  
ce lls ,  th e  a u th o rs  co u ld  n ot  
o b se rv e  an y  s u c h  opening in th e s e -  
foliar g la n d s ,  e v e n  th o u g h  
le a v e s  a t  varying s t a g e s  o f  m a tu ­
rity w e re  e x a m in e d .  F urther,  
t h e  se cre t io n  from  t h e s e  g la n d s  
is a s w e e t  an d  sticky liquid-nec>  
t a r  an d  n ot w a t e r  a s  reported  
by Bobiiioff. T h e  a b s e n c e  o f  any  
o p en in g , th e  p r e s e n c e  o f  a  
s e c re to ry  epithelium  co n sis tin g  
o f m odified ep id erm al ce lls ,  
sim ilar t o  t h o s e  n o tice d  in th e  
n ectarifero u s  b u d  s c a le s  an d  
p e tio la r  n e c ta r ie s ,  th e  c o m p a c t  
p a re n ch y m a  b e lo w  th e  s e c re to ry  
epithelium an d  th e  s u g a ry  
n a tu re  o f  th e  s e c re t io n ,  a r e  all 
c le a r  indications t h a t  w h a t  
Bobiiioff d e scr ib e d  a s  h y d a th o d e s  
a re  really n ot h y d a th o d e s  but  
n e ctarifero u s  foliar g la n d s .

Referring t o  t h e  petiolar  
n e c ta r ie s .  Bobiiioff ( 1 9 2 3 )  s t a t e s ;  
" T h e s e  g la n d s  ap p a ren tly  fu n c­
tion in the y o u n g  s t a g e  o f  th e

le av e s .  T h e  o p ening s  arise  
th rou gh  t h e  splitting o f  th e  epi 
dermal ce lls  of  th e  p e tio le ."  
C o ntrary  to  th e  a b o v e  observation, • 
th e  a u th o rs  co u ld  n o t  find 
a n y  o p ening s  in th e s e  petiolar  
g la n d s ,  th o u g h  sev e ra l  su ch  
g la n d s  a t  various s t a g e s  of  
g ro w th  w e r e  e x am in ed .  Further, 
th e s e  g la n d s  w e re  n ot osb erved  
t o  function till th e  le a v e s  w e r e  
fully e x p a n d e d  and m ature.

Parkin ( 1 9 0 4 )  reports  th a t  the 
n e c ta r ie s  o f  th e  fo liag e  leaf  
a r e  n o t  p rom inent s tru ctu re s  and 
t h a t  th e y  do not differ a s  a  
rule in co lou r from th e  surround­
ing su rfa c e .  T h e  presen t  
o b s e rv a tio n s  differ from  th e  
a b o v e  in th a t  th e  petiolar glands 
a re  yellow ish >green  in co lau r  
in c o n tr a s t  t o  th e  g re e n  co lo u r  
o f  t h e  surrounding su rfa c e .  The 
light co lo u r  o f  t h e  g landular  
su rfa ce  is d u e  to  th e  secre to ry  
epithelial layer.

M an y entom ophillous plants  
p ro d u ce  n e c ta r ,  w h ic h  a t t ra c ts  
in se c ts .  N e c ta r  is s e c r e t e d  by  
sp e c ia l is e d  cells  e ith e r  o n  the  
floral p arts  o r  on o th e r  structures  
o u tsid e  th e  flow er.  Definite and  
e la b o ra te  s tru ctu re s  a d a p t e d  to 
se c re t io n  o f  n e c ta r ,  o c c u r  in 
ce rta in  families e .g .  EuphorbI— 
a c e a e .  In Hevea brasUiensis, 
a plant typ ically  a d a p t e d  for  
in se ct  pollination, th e  occurrence  
o f  th e  th re e  kinds of  e x tr a -  
floral n e c ta r ie s  d e scrib ed  in the 
pap er ,  c o u ld  b e  co n s id e re d  as  
a  fe a tu re  providing attraction 
to  in s e c ts .  Parkin ( 1 9 0 4 )  while  
describ in g  t h e  n e cta ji fe ro u s  bud 
s c a l e s  a n d  its fu n ction s, s ta t e s :  
" T h e  b ud  s c a le  g la n d s  m a y  b e  
look ed  u p -o n  a s  a t t ra c t in g  a n ts  to 
k eep  off  in se cts  injurious to  th e  
d evelop in g  fo l iag e .  A s  s o o n  as 
th e  fo l ia g e  le a v e s  m ature ,  
th e ir  o w n  n e c ta r ie s  b e c o m e  funct* 
ional a n d  th e  s c a le  o n e s  being  
no lo n g er  required, w ith er  and 
drop o ff /*  D ifferent ty p es  o f  
a n ts  h a v e  b een  o b se rv e d  by the 
a u th o rs  feeding on  th e  n e c ta r  
from  t h e  bud  s c a le s  of  yo u ng  
p lants . T h ese  m ay  b e keeping 
off in sects  injurious to  t h e  deve­
loping fo l iag e . H o w e v er ,  in 
th e  c a s e  of  m atu re  p lan ts  where  
refoliation an d  flow ering a re  
m o re  o r  less  s im u ltan eo u s, it



Y o ra g  shoot oi.H evea brasiliensis showing glandular bud scales

1. Scar left by Don>nectarirerous bud scales. 
Ncctarifcrous bud scalcs. 7. PetioUr ncctary.



Nectariferous bud scales showing transition to foliage leaf 
1~3. Highly curved lower bud scales.
4, 5, 6. Upper bud scales whicii are straighlCDiDg out showing 

glandular area and highly reduced leaflets.
7 & 8. Upper most scales without glandular area and the leaflets

more pronomiced.
A—glandular area. B—median groove. C-^reduced leaflets.

Flg-*n

L. S. of nectariferous bud scale
A. Secretory epithelium consisting of modified epidermal cclls.
B. Vascular trace. C. Chlorophyllated parenchyma.

D. Normal epidermis.
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Petiolar ncclaries showing variation in size, shape and number

Fig. V

T .  S .  o f  petiole ai the region o f  ihe n ectary  

A . Secrciory cpiibehum. B. Vascular trace.
C . Cblorophyllatcd pareochvma. D, Normal apidcrmis.



F ig -V I

Surface view of a ncctariierous foliar gland.
A. Glandular cells. B. Normal epidermal cells.
C. Ligaified ccils dcIrmitdDg the glaoduJar portion.

P ig-V R

T . S. o f leaf through a nectariferous foliar gland

A. Normal upper epidermis. B. Vascular iracc.
C. Secretory, epithelium consisUag of modified lower

epidermal cells.
D. Palisade layer. S. Compea pareocbyma.



would a p p e ar  th a t  th e  extra*floral  
nectaries s e rv e  mainly a  fu nction  
of attractin g  Insects ,  s o m e  j 
of which a t  le a s t  aid  in pollina­
tion. It h a s  b een  o b s e rv e d  th a t  
all the th re e  kinds o f  nectarie .s  
function sim u ltan e o u sly  d u r in g ' 
Hsvea f low ering s e a s o n .  T h e  
bud sca le  g la n d s  h a v e  been  
observed to  co n tin u e  secre t io n  
of n ectar  ev e n  w h e n  th e  
petiolar g la n d s  h av e  d e v elo p ed  
and are functioning. It has  
also been o b s e rv e d  t h a t  the  
quantity of  n e c ta r  s e c r e t e d  b y  all 
the three  kinds o f  n e c ta r ie s  a re  
considerably m ore  during th e  
flowering s e a s o n  c o m p a re d  to  
other s e a s o n s .  Further,  
J a y a ra tn a m  ( 1 9 6 5 )  o b se rv e d  
Indian h o n ey  b e e s  fe ed in g  bn  
the secre t io n  from th e  petiolar  
nectaries an d  Calliphorids w e r e  
found to  perch  on th e  ventral  
side of th e  le a v e s ,  w h e n  n ot v is i­
ting flowers an d  th e y  w e r e  also  
found to fe e d  on th e  n ectar .

Summary
A sh ort  rev iew  of  t w o  kinds of  
extra floral n ec ta r ie s  o f  Hevea 
brasiUensis, rep orted  by earlier  
workers is given . In addition  
to giving a d eta iled  a c c o u n t  o f  th e  
structure and fu n ction s  of  th e  
two kinds o f  e x tra -f lo ra l  n e c ta r ­
ies already rep o rted ,  o c c u rre n c e  
of a third kind of  e x tr a -f lo r a l  
nectary viz, t o e  n e ctarife ro u s  
glands on th e  lo w e r  s u rfa c e  
of the leaf, is a lso  reported.  
Nectariferous bud s c a l e s  a re  a 
characteristic  fea tu re  o f  th e

y o u n g  e x p a n d in g  s h o o ts  an d  th e y  
are  p rese n t  on b oth  yo u n g  a s  
well a s  m atu re  plants. T h e re  Is 
c lo s e  sim ilarity in the structure 
o f t h e  th re e  kinds of  n ectaries .  
Eech h a s  a  w ell defined s e c r e ­
to ry  epithelium  w ith a thick  
cu tic le  a b o v e .  T h e  s e c re to ry  
epithelium c o n s is ts  o f  m odified  
epiderm al ce lls ,  s o m e  o f  w h ich  
m a y  b e tw o  o r  th re e  lay ered .
In y o u n g  p la n ts ,  th e s e  e x t r a -  
fforal n e c ta r ie s  co u ld  b e  looked  
upon a s  a t t ra c t in g  a n ts  to  w a r d  
off in sects  Injurious to  th e  deve<  
loping fo l iag e ,  b ut th o s e  on  
m a tu re  t r e e s ,  during f low erin g  
s e a s o n ,  co u ld  b e  co n sid e re d  
a s  providing a t t ra c t io n  for  
in sects  for a iding In pollination.
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RUBBER CONSUMPTION INCREASED

World rubber co n su m p tio n  
Increased in 1 9 8 6  w ith  U n ited  
S ta te s  s h o w in g  a r  p er  c e n t  
rise in d em an d . A cco rd in g  to  
a report p ub lish ed  by In te rn a­
tional R ub b er S tu d y  Group,  
the w orld  d e m a n d  w e n t  up to

1 . 2  per c e n t  in 1 9 8 6  with  
Asia a cc o u n tin g  for m ore  th an  
half o f  th e  in cre a s e .  S o  a lso  
th e  s y n th e tic  rubiser u se  rose  
by 1 . 5  per c e n t  t o  9 . 1 9  million 
to n s  and natu ral  rubber  
d e m a n d  w e n t  up 0 . 5  p er  c e n t

to  4 . 3 8  million to n s .  Asian  
n a tio n s  s h o w e d  in c re a s e  in 
rubber u se .  D em an d  w e n t  up 
14%  in S o u th  Korea, 10%  in 
T a iw a n , 6% in India, 5% in 
China a n d  4% in M alaysia .


