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T H E  Q U A R T E R

The S ta te s  and Un ion  te r r ito r ie s  in  the  
n o rth -easte rn  s e c to r  o f India h o ld  out 
g re a t prom ise  fo r m ass ive  d e v e lo p ­
m en t o f rub be r p lan ta t io n s . The 
to ta l area tha t can  be co n s id e re d  
s tra igh t s w a y  fo r  p lan t in g  rub be r in 
th is  area is  e s t im a ted  to  be  o f  the  o rde r 
o f 1 ,0 0 .0 0 0  h e c ta re s . O ut o f  t h is . '  A ssam  
a lone w i l l  have  5 0 .0 0 0  h e c ta re s  w h ile  
the share o f T r ip u ra  is  put at 2 5 ,0 0 0  
h a c la re s . The rest 2 5 ,0 0 0  h e c ta ­
res have  been  lo ca te d  in 
other s ta te s  in the n o rth -eas te rn  zone .

Encouraged  b y  the  in it ia l s u c ce s s  
o f t r ia l p lan tb t io n s , the  G o ve rnm e n ts  o f 
T r ip u ra  and  A ssam  have taken  up p lan tin g  
on a co m m erc ia l s c a le  in  the p u b lic  
s e c to r . In T r ipu ra  the  w o rk  is 
b e in g  urfdertaken  b y  the 
S ta te  o w n e d  T r ipu ra  Fo rest D e ve ­
lopm en t and P la n ta tio n  C o rp o ra t io n .
Th is  C o rp o ra t io n  has ta rg e tte d  to  cove r 
5 0 0 0  h ec ta res  in a phased m anner 
e x te nd in g  up to  19 8 5 -8 6 . The G ovt, 
o f T r ipu ra  a ls o  p ro p o se s  to  o rgan ise



a n o t h . ,  C o r p o r a t io n  t o ,  r e s a t t l in g  , h | „ i „ g  
c u lt iv a to r s  th ro u g h  ru b b e r  p la n ta t io n  
p ro g ra m m e .

In A s s a m  c o m m a rc ie l p la n t in g  o f  ru b b e r  
'« b e in g  u n d e rta k e n  b y  the  A s sa m  
P la n t a t io n  C r o p s  D e v e lo p m e n t  C o r p o r a t io n  
w h jc h  in te n d s  to  c o v e r  an a rea  o f  3 9 0 0  
h e c ta r e s  b y  1 9 8 3 -8 4 .  T h e s e  p la n ta t io n s  
a re  a ls o  r a is e d  w i t h  a v ie w  to  
r e s e t t l in g  s h if t in g  c u lt iv a to r s .

In M e g h a Ja y a . M a n ip u r ,  M iz o ra m , A ru n a ch a l 
P ra d e s h  an d  N a g a la n d  a ls o  e f fo r t s  a re  
a f o o t  to  ta k e  up  ru b b e r  p la n t in g  on  
a fa ir  s c a le ,  b o th  fo r  r e s e t t l in g  s h i f t in g  
c u lt iv a to r s  a n d  s o i l  c o n s e r v a t io n .

F o r  e x te n d in g  te c h n ic a l a n d  f in a n c ia l 
a s s is t a n c e  t o  t h o s e  w h o  c o m e  fo rw a rd  
fo r  p la n t in g  ru b b e r , th e  R u b b e r  B o a rd  has 
o p e n e d  up o f f i c e s  in  T r ip u ra . M iz o ra m  
a n d  G a u h a ti.  T h e  s e r v ic e s  fro m  th e se  
c e n t r e s  a re  b e in g  w id e n e d  on  a 
n e e d -b a s e d  m a n n e r  p r o g r e s s iv e ly .

In o rd e r  to  in t e n s if y  th e  p ro m o t io n a l 
a c t iv i t ie s  in  th e s e  a re a s  the  R u b b e r  B o a rd  
h a d  c o n v e n e d  a s p e c ia l m e e t in g  o f  i t s  P la n t -  
m g  D e v e lo p m e n t  a n d  E x te n s io n  C o m m it te e  
a t  T r ip u ra  o n  1 6 th  M a rc h .  A t te m p t s  w e re  
a ls o  m a d e  t o  in v o lv e  a l l  th e  a g e n c ie s  
e n g a g e d  in  ru ra l d e v e lo p m e n t  in  
th e  a c t iv it ie s  o f  th e  R u b b e r  B o a rd  fo r  
th e  p ro m o t io n  o f  ru b b e r  p la n t in g  
in  th e s e  a re a s .

O n c e  th e  m e s s a g e  o f  the  B o a rd  r e c e iv e s  
a p p r o b a t io n  o f  the  fa rm in g  c o m m u n ity  in 
th e  N o r th  e a s te rn  s ta t e s ,  ru b b e r  
c u lt iv a t io n  w i l l  s p re a d  fa r  a n d  
w id e  r e s u lt in g  in  th e  u t i l is a t io n  o f e n t ire  
la n d  s u i te d  fo r  th is  c r o p  w h ic h  
w i l i  h e lp  to  in c r e a s e  n a t io n a l 
p r o d u c t io n  s u b s t a n t ia l ly

R A IN G U A R D I N G

I h f ^  ® p o ly th e n e  ra in g u a rd  to  the  tru n k  of
t̂ he tre e  a b o ve  the  ta p p in g  p a n e l, ta p p in g  can  h i  
c a r r ie d  o u t d u r in g  r a in y  se a so n  a ls o  A b o u t  3*5 5n 
a d d it io n a l ta p p in g s  p e r  annum  can  be  ob ta ined  
b y  ra m g u a fd in g  the  t re e s  u nd e r the  aH e rn a te  
s y s te m , R a in g u a rd in g  is  r e c o m m e n d e d T a  ® !  
w h e re  the  an nu a l y ie ld  is  7 0 0  kg /h a  o r m o re  anri 
w h e ra  n o rr^ a lly  m o re  than  2 5 % „ 4  T a v a  a"," 
lo s t  b y  ram . A s  th e  ch a n ce s  o f  p a n e l d iseases 
a re  h igh  in  ram g u a rd ed  a rea s , s y s te m a t ic  a p p lic a t 
■ on^ o l^ pana l p r o t . c t . n t s  n a c a a s . r y  a't ^i’a t V n ' i

■ W

G e n t le  s c ra p in g  to  re m o ve  d ry  and  f la k e d  ba ik  
IS c a r r ie d  ou t on a b an d  o f ih e  b a rk  1 0 -1 5  cm 
a b o v e  an d  p a r a lle l to  the  ta p p in g  cu t an d  e x te n d ­
ing  5 cm  an d  10 cm  t o w a rd s  the  b a c k  and  front 
c h a n n e ls , A  th in  c o a t in g  o f a b itu m en  based  
a d h e s iv e  is  sm e a re d  on  the  s c ra p e d  p o rtion . 
F r i l le d  p o ly th e n e  o f  3 0 0  guage th ic k n e s s  and  4 5  cm 
w id th  is  then  f ix e d  w h e re  the  a d h e s iv e  has been  
a p p l ie d .  A  a t r ip  o f  2 cm  w id e  'k o r a ' c lo th  is  p la c e d  
a n d  s ta p le d  a t fo u r or f iv e  p o in ts ,  c o v e r in g  the 
u p p e r  e d g e  o f  the  f r i l le d  p o ly th e n e . Then  ano the r 
c o a t in g  o f th e  a d h e s iv e  is  a p p lie d  so  a s  to  m ake 
the  ra in g u a rd  le a k -p ro o f .

S o m e  s im p ie  an d  n e w  m e th o d s  o f ra in g u a rd in g  
a re  unde r t e s t in g .  The p r in c ip le  is  to  f ix  a s u ita b le  
c h a n n e l a b o v e  th e  tap p in g  p an e l, so  tha t the  s te m  
f lo w  o f  w a te r  is  d iv e r te d  a w a y  fro m  the  p ane l, 
th u s  k e e p in g  the  ta p p in g  cu t an d  b a rk  b e lo w  in 
d ry  c o n d it io n



M j a k a n s i o
D r B C  S E K H A R

m arket in  natu ra l rubber. T h is  com m od ity  has m an ifBsted 
. t p H  .n the soo fa l and  e con o m ic  fa b r ic  o f the M a la y jia o  jo c ie ly  U has over a hundtad v « a r .
m t a , 's f i° 7 e n l t a s ' ia ! , ° " '  “ “ “ i* '*-! w ith  th is t ir iq u a  a la s tom a .ic  m ata tia l g .h a .a ta ,
in ta ra s t and en thusiasm  in  th is  coun try . N o  d o ub t i» ith  the  IHI f irs t  ta k in q  on s yn th e tic  a la .tom ern  
im m e d ia te ly  a fte r  W o r ld  W a r 11 and  s o in g  • 'p o ly g a m o us "  w ith  p la s t ic s  re cen tly , PRI M a lay s ia

I I? Tha p la s t ic s  in du stry  has a lre ad y  m ade  its  " d e b u f  in M a lay s ia
It y .r ll not be  lo ng  b e fo re  an SR  in du stry  too  w o u ld  em erge in M a la y s ia . The IVIalaysian Goyer- 
nm ent has d e c la re d  tha  p resen t decade  as the  decada  fo r re sou rce -based  in d u str ie s  w ith  NR 

I  H °  o '  > " " ' • M  a o c it in g  da ve lopm en ts, fO a l.ys ia  h .s
fo rm u la te d  a d yn am ic  p rod u c t io n  p o lic y  fo r e f fe c t iv e  im p lem en ta tion . V a r iou s  m eaaures are at 
d ifte re n t  s tag es  o f im p lem en ta tion .

The dyn am ic  p rod u c t io a  p o lic y  is  des ig ned  to  m eet vwhal has been an tic ip a ted  by  re levan t 
in te rn a t io n a l a p n c ie s  and consum ing  coun tr ie s, the sho rt fa lls  in N R su p p ly  to m e e t  e xpe c ted  dem and 
m m ed ium  and lo ng -te rm  O f cou rse , the  con tin u ing  eros ion  o f NR p r ice  in the la s t fe w  m onths does not 
seem  cong ru en t w ith  the e x p re ssed  po s it io n  b y  consum ers  at least in the sho rt term . N o  doubt 
th is IS a p a ss in g  trans ien t phase and p r ic e  w i l l  re co ve r  b e fo re  too  long . It behaves on consum ing 
co u n tr ie s  a t th is  stag e  to  s tim u la te  the ir do m es tic  rubber m anufactu ring  in du stry , so  tha t the 
in it ia t iv e  taken  to  im p lem en t m easures to  expand  s jp p jy  in p rod uc ing  co u n tr ie s  is  no t underm ined 
by  u n re a lis t ic  e ro s io n  m N R  p r ic e s , it is  som etim es  fo rgo tten  tha t the NR  industry  is  the  industry  
o f  the sm a ll m an -the  sm a llh o ld e r  and h is  en thusiasm  w ith  the  com m od ity  can  vane if  he is  bu ffe ted  
aga in  w ith  co n tin uo us  rie::line and  unrea l s t ic  let/e ls o f p r ice s . H igh le v e ls  o f NR  p r ice s  and la ck  
o f  su p p ly  u su a lly  gene ra tes  consum er dem ands fo r  p rod uc ing  cou n tr ie s  to  s tep  up p rod uc tio n . 
It IS tim e, p fod u c tm g  cou n tr ie s  a s k ed  the consum e rs w ha t, if  an y , they  are do in g  to  s tim u la te  
dem and  to  ensu re  the  c o n fid e n ce  o f the sm a ll p rod uce rs . Tha  fu ture is  ce r ta in ly  pregnant w ith  
e x c it in g  d e ve lo p m e n ts  and  s tim u la t ing  a c t iv it ie s  fo r  the p la s t ic s  and rubbe r te chn o log is ts  
and  s c ie n t is ts .

The '8 0 's  h ave  been  d e s ig n a ­
ted  b y  the G ove rnm ent as the 
de ca d e  o f g ro w th  fo r re sou rce  ba­
sed  in d u str ie s  end w ith  ru b b e rs ti ll 
the  m a io r a g r icu ltu ra l re sou rce , 
the  rub be r p ro d u c ts  m anu fa c tu r­
ing  in d u stry  m ust p iay  a dom inant 
ro le . A  ch a lle n g in g  ta rge t o f 
3 0 0  0 0 0  tonne s  pa o f NR to  be 
con sum e d  in th is in d u s try  b y  the  
end  o f  the  de ca d e  has been 
p ro m u lg a ted  T h is  w o u ld  g ive  
M a la y s ia  a rub be r m anufactu ring  
in d u s t ry  com p a ra b le  to  the 
p re sen t s iz e  o f tha t in the UK or

F rance . Even if  the  pe r cap ita  
con sum p tion  o f rub be r in  M a la y s ia  
r ise s  from  the cu rren t va lue of
4 kg  pa  to  8 .5  kg  as found in 
Europe or Jap an  the  do m estic  
m a rk e i co u ld  o n ly  consum e 
100  0 00  tonne s pa a ssum ing no 
im p o rts  a t a ll and no  usage o f SR, 
n e ither o f w h ich  is  l ik e ly . T he re ­
fo re  the ta rge t be co m es  one of 
d e ve lo p in g  a  la rge  e x p o rt m arket 
fo r  M a la y s ia n  m ade rubber 
p rod uc ts

T h is  paper s e ts  out to  exam ine

the  ach ievem en ts  o f the fledg ing  
rub be r m anufactu ring  in d u stry  so 
fa r. its  fu ture p ro sp e c ts , the 
s tra te g ie s  it shou ld  ado p t and 
tho se  sp e c ia l fa c to rs  that w i l l  
a ss is t  o r h inder it in  re a ch ing  its  
go a l It so  happens tha t as part 
o f it s  prog ram m e to  a s s is t  the 
g ro w th  o f the rub be r in d u s try  the 
M R R D B  has ca rr ie d  out tw o  d e ta i­
led  su rve ys  o f a ll a sp e c ts  o f 
rub be r p rod u c t m anufacure , the 
firs t in 1972  and the  se con d  at 
the  end  o f  1 980 . I am there fore  
w e l l p la ce d  to  p resen t to  you



t o d a y ,  a r e a s o n a b ly  u p - to -d a te  
an d  c o m p re h e n s iv e  p ic tu re  o f  the  
in d u s t r y ,  i t s  g ro w th ,  p o te n t ia l 
a n d  p ro b ia m s .

DevoJopnient of rubber product 
manufacture since 1972

It is  q u ite  o b v io u s  th a t the  
m a n u fa c tu re  o f  ru b b e r  p ro d u c ts  
in  M a la y s ia  h a s  g ro w n  v e r y  s ig n i-  
f i c a n t ly  in  r e c e n t  y e a rs .  E v id e n c e  
o f  th e  p re s e n t  h e a lth y  s ta te  is  to  
be  s e e n  in  th e  s l id e  d e p ic t in g  a 
s e le c t io n  o f th e  m a n y  t y p e s  o f  
p ro d u c ts  n o w  m a d e  in  M a la y s ia  
cr? e x h ib it io n  on  th e  M ID A /M R R D B  
s ta n d  a t  th e  I n te rn a t io n a l R u b b e r  
C o n f e r e n c e  a t  H a r ro g a te  tn J u n e  
In th is  a n d  m a n y  o th e r  w a y s  
p u b l i c it y  is  b e in g  g iv e n  t o  M a la ­
y s ia 's  c a p a b i l i t ie s  to  in te re s t  
p o te n t ia l J o in t  V e n tu re  p a r tn e rs  
o f  w h ic h  I w i l l  h a v e  m o re  t o  s a y  
la te r -  T h e  e x a c t  g r o w th  ra te  o f  
th e  in d u s t r y  d e p e n d s  o n  th e  p a r t i­
c u la r  in d e x  o f  m e a su re m e n t but 
s s  c a n  b e  s e e n  fro m  T a b le  1 the  
in c r e a s e  b e tw e e n  1 9 7 2  an d  1 9 8 0  
a v e ra g e s  o u t a t  a p p ro x im a te ly  
f o u r - f o ld ,  a n  a n n u a l e x p a n s io n  o f  
o v e r  15®^. T h is  is  h ig h e r than  the  
a v e ra g e  g r o w th  ra te  o f  a ll t y p e s  
o f  m a n u fa c tu r in g  in d u s t r y  in  
M a la y s ia  w h ic h  h s s  b e e n  1 3 .6%  
o v e r  th e  sa m e  p e r io d

su b s t itu t io n  Is fe a s ib le  an d  o f 
c o u rse  d e s T a b le ,  F in a lly^ a lth ough  
the  v a lu e  o f p to d u c ts  g e n e ra te d  
p e r  e m p lo y e e  has a lm o s t  d o u b le d  
fro m  $ 12 5 0 0  to  S 2 3  4 0 0  the 
ru b b e r  c o n su m e d  p e r  e m p lo y e e  
h a s  r is e n  o n ly  m a rg in a J iy  fro m  
2 .6  to  2 .9  to n n e s  pe . T h is  q u e s ­
t io n  o f  p r o d u c t iv it y  w i l l  be 
re fe r r e d  to  aga in .

It w i l l  b e  u se fu l to  com m en t 
h e re  on th e  p re s e n t  s tru c tu re  o f  
the  in d u s t ry .
Size

M e a su re d  in  te rm s  o f  p a id -u p  
c a p ita l th e re  is  a ro u g h ly  equa l 
d iv is io n  b e tw e e n  the  n um b e r o f 
m a n u fa c tu r in g  u n its  c a p it a lis e d  
a t le s s  than  an d  m o re  than  M J  
5 0 0  0 0 0  (T a b le  2).

Tabic 2

Size of manufacturing units(Capifal)

P a id -u p  C a p ita l
( M t  m il l io n ) '!(, o f T o ta l

le s s  than  0 .2 5 41
0  2 5  - 0 .5 12
0  5 - 1 11

1 - 5 26
5  - 10 6

g re a te r  than  10 4

Indices of growth in robber product manufacture in 
pen iD sn lar M alaysia

Ind ex 1 9 8 0  In c rea se  1%)

T u rn o v e r  ( V . |  m il l io n )  1 0 0  5 5 0  5 50
H o m e  s a le s  ( ., ) 5 0  3 5 0  7 00
E x p o r t  s a le s  < - )  5 0  2 0 0  4 0 0 ^ -
Im p o r ts  ( .. ) 19 2 ff(I
M a n u fa c tu r in g  u n its  7 4  <f35 182
E m p lo y e e s  8 0 0 0  'T M S O O  2 9 0
R u b b e r  c o n s u m p tio n  ( to n n e s )  2 1 0 0 0  ^ 8 0 0 0  3 1 2

O th e r  s ig n if ic a n t  p o in t s  em erge  
f r o m  th is  T a b le .  F i r s t l y ,  a lth o u g h  
s a le s  to  th e  a o m e s l ic  m a rk e t  h a ve  
r is e n  v e r y  s h a r p ly  e x p o r t  s a le s  
h a ve  b e e n  le s s  b u o y a n t  b u t  s t i i l  
v e r y  s a t is f a c t o r y .  S e c o n a ly ,  im p o ­
r t s  h a v e  a ls o  in c r e a s e d  a lm o s t  
t h r e e f o ld  d e s p i te  h o m e  p ro d u c t io n  
in d ic a t in g  th a t  fu r th e r  im p o r t

O f  the  t h e ^ a c to r ie s  w h ic h  have  
b e e n  b u i l t  s in c e  1 9 7 2  a lm o s t  a ll 
the  jo in t  v e n tu re  o p e ra t io n s  fa l l 
in t o  the  o v e r  jO .5  M  c a p ita l g roup  
w h e re a s  th e re  is  s t i l l  a te n d e n c y  
f o r  lo c a l ly  o w n e d  e n tr e p r ic e s  to  
b e  sm a ll.

, In te rm s  o f  the  num b er o f 
e m p lo y e e s  p e r  fa c t o ry  th e re  has

b een  a m o ve m en t a w a y  from  ^h. 
» . ; y  s -n a ll u n its , a l.h iu g S  Th S', 
s t i l i  c o m p n s s  the  la rg e s t o ropo , 
■ ion, w ith  the la .g es t 
b e it ig  the  1 0 0 -6 0 0  e m p lo J H  
SI28 rang e  (T a b le  3 ) '

T h e re  a re  n o w  som a  23  5nn  
e m p lo v e d  in lh a  in d u s t ry  c o m p , 
fe.'l w . th  8 0 0 0  in  I 9 7 2 . Th„ 
la rg e s t p ro p o r t io n  (3 1 %) 
m v o lv e d  in  the  p ro d u c t io n  of 
p ro d u c ts  m ade  d i r e c t ly  fro m  la tex  
the  m o st la rg e s t  a rea  o f em p loyJ 
m erit bem g  the  fo o tw e e r  industry  
w h ile  t y re s  w h ic h  con sum e tha 
m o s t ru b b e r  requ ire  o n ly  15" of 
the  to ta l w o r k f o r c e .  T he re  has 
b e e n  a ge n e ra l u pg rad in g  o f the 
in d u s t ry  in  te rm s  o f the  capita/ 
e m p lo y e d  p e r  w o rk e r ,  th is  ris ina 
rom  M f l 7  0 0 0  in 1972  to 

M $  4 0  0 0 0  in  1 98 0 .

T ab le  3

Distribution of size of manufactur­
ing units-number of employees

E m p lo y e e s  P e rc e n ta g e
o f Un its

1 - 5 0  7 4 .3  53  8
5 0  - 1 00  9 .5  11.6
1 00  - 2 0 0  2 .7  14.6
2 0 0  - 5 0 0  6 .8  10 9
5 0 0  - 1 0 0 0  4 .1  4,6
o v e r  1 0 0 0  2 .6  4.6

Product sectors

The  re la t iv e  g ro w th  o f  som e 
d i f fe re n t  p io d u c t  s e c to rs  i i
i l lu s t r a te d  in  T a b le  4.
L atex products

T+iis s 'e i:tor w a s  id e n t if ie d  in 
th e  1 97 2  s u rv e y  as s h o w in g  the 
h ig h e s t  p o te n t ia l fo r  e xp an s ion  
a s  it  m a k e s  e x c e lle n t  s en se  to  
c o n v e r t  la te x  in  M a la y s ia  in  p ro ­
d u c ts  w ith  h igh  a d d e d  v a lu e  fo r 
e x p o r t  ra the r than  to  sh ip  Istex  
c o n c e n tr a te  a ro u nd  th e  w o r ld  
J o in tv e n tu r e  m a n u fa c tu re ia  speak 
o f  a m uch  h igher p r o f it a b i l i t y  in 
th e ir  M a la y s id i)  o p e ra tio n s  than  in 
th e ir  h om e  b a sed  fa c t o r ie s  w ith  
n o  p ro b le m s  fro m  ih e ir  change 
fro m  c o n c e n tr a te  to  I re sh  la tex . 
N o t  o n ly  w i l l  e x is t in g  un its  in 
M a la y s ia  co n t in u e  to  e xpand  
r a p id ly ,  w ith  the  e x c e p t io n  o f



P rod u c t S e c to r
Tonnag e  o f NR Consum ed  A ve rag e  G ro w th

1972  1980  Rate  {% pa)

L a ta x  p rod u c ts  3 0 0 0
T y re s  8 80 0
R e tre a d s  3 6 0 0
F o o tw e a r  

G e ne ra l rubbe r go o d s  6 40 0

G lo v e s  
L a te x  th read  
Foam
R ubb e rised

COIF
C on do m s
C a the te rs
B a llo o n s

13 500
23 0 00  
12 150

15

foam  m anufac tu re  (see  T ab le  5) 
bu t it  car  ̂ bo c o n f id e n t ly  e x p e c ­
te d  tha t m o re  o f the la te x  
in d u str ie s  in  d e ve lo p e d  coun trie s  
w t ll m ove in to  M a la y s i j .  It w o u ld  
be  n o  id le  d ream  to  lo ok  fo rw a rd  
to  the  tim e w hen  a lm o s t a ll the 
la te x  p ro d u ce d  in  M a la y s ia  is 
con sum ed  in our o w n  in du str ie s . 
A s  th is  IS ove r 2 0 0 .0 0 0  tonne s  pa 
th is  IS an e x c it in g  ta rge t to  aim  for.

Iflb le  5 

ChaDges in la t fx  products

N R  Con sum p tion  
(tonnes)

P ro d u c t  1972  1980

550 0
3 5 0 0
3 80 0

270
225
180

T y r t s  and retreads

It w i l l  be  e s s e n t ia l lo r the 
a ch ie vem en t o f the  rubber con su ­
m p tio n  ta rge t tha t ty re s  maite 
th e ir  p ro p e r  and d ram a tic  c o n tr i­
b u tion  as w o r ld -w id e .  7 0 '\ , o f n il 
N R  IS u sed  in th is  p ro d u c t The past 
g ro w th  ra le  o f 13",, is  go od  w hen 
com pa red  to  the de p re s se d  s ta te  
o f th e  w o r ld  ty re  in d u s try  but 
has been  la rg e ly  g en e ra ted  by  the 
high dem and  o f the  hom e m arket. 
Fu tu re  g ro w th  w i l l  d ep end  on the 
g en e ra t ion  o f a th r iv in g  e x p o rt 
bu s ine ss . E x c e lle n t  ty re s  bearing  
the 'IVIade m M a la y s ia ' m ark  must 
beco m e a fa m ilia r  bu y  fo r the  
w o r ld  ca r and  tru ck  o w ne r. T o  be 
c o m p p t it iv o  in w o r ld  m arke ts  a

ce rta in  econom y o f s ca le  is  
requ ired  and the  p resen t and future 
ty re  fa c to rie s  in tv le lays is  w i l l 
need to  reach  th is  c r it ic a l s ize .

The  re tread in g  in du stry  is  per­
fo rm ing  w e l l and bo th  quantity  
and q u a lity  o f ou tpu t is  ris ing  The 
export o f high q u a lity  precured 
tread s  is  an a ttra c t iv e  future 
p o s s ib ility .

Footwear and geaer*! rubber goods

T he  labou r m ten sive  fo o tw e a r 
in du stry  and the less s o p h is ca ted  
rubber p rod uc ts  such  as bandsa re  
m eeting  w ith  in creasing  co m p e t i­
t ion  from  other areas in  S . E. As>j 
w he re  Rubber and or labou r costs  
a re  sa id  to  be  lo w e r  than in 
M a la y s ia . H o w eve r , e f f ic ie n t ly  
m anaged fa c to r ie s  w here  labour 
u ti lis a t io n  IS m ax im ised  are s t i ll 
d o  w e l l and a m o vem ent to w a ­
rds h igher te ch n o lo g y  p rod uc ts  
such  as eng ineering  com ponen ts . 
V - b e lt s  and hose is  a lready  
apparen t.

Factors related to the growth of the
rubber inanufBCtaring industr>-

G iven  tha t the  recen t g ro w th  
ra te  o f  15 “ f, is m a in ta ined  then 
the ach ievem en t o f  the 3 0 0  0 00  
tonne s r^R consum p tion  ta rge t by 
1 99 0  can  be  v ie w e d  o p tim is t i­
c a lly .  D ire c t p ro je c t io n  g ives 
139  0 0 0  tonne s  b y  1985  and 
280  0 0  tonne s by  1 99 0  so  that 
w ith  a ve ry  l i t t 'e  e x tra  e f fo r t  the 
race  w i l l  be  w o n . The questio rj is  
w he the r the m om entum  can  be 
m a in tB ined and in c rease d . L e t  us 
exam ine som e o f the  fa c to rs  that 
w i l l  d e te rm in e  th is.

Will to buccecd

The m o st im p o rtan t e le m en t in 
re a ch ing  such  e go a l is  the  inherent

de te rm ina tion  o f the  Governm ent 
to s u cc e e d . Or»ty then  w i l l  ob s ­
ta c le s  be sw ep t as ide  and renjedies 
found fo r p rob lem s, T he re fca n  
be no doub t that the  Governm ent 
has such a de te rm ina tion . Cons ider 
these  e x tra c ts  from  a speech by 
the D eputy  Prim e M in is te r  at the 
Inauguration o f the Internationa l 
C on fe ren ce  on Rubber P roducts  
M anu fa c tu ring  in M a la y s ia  last 
Novem ber. " J u s t  as today  w e 
are the w o r ld 's  la rges t exporte r 
o f NR it  is  our asp ira tion  that by 
the  end o f the decade  o f the 
1 98 0 's  th is c ou n try  w i l l a lso  
becom e one o f the w o r ld  leaders 
m the e xp o rt o f m anufactured NR
p ro d u c ts ........t do not say the path
w e  have to  t a k e ....... is gotng to
b e  easy . But w e  have the  w i l l  and 
the determ ination  to  overcom e 
w h a te ve r ob sta c le s  tha t may arise
in  our p a th . ....... i can  assure you
that the Governm ent w i l l takeeve ry  
s tep  poss<ble to g ive  su p p o it  to  
such  m anufactu ring  op e ra tion* ."

The G o ve rnm e n t's  de term ina­
t ion  has been exp ressed  in 
p ra c t ic a l term s b y  a package of 
a t t ra c t iv e  in ce n tive  to  in ve s to rs  
in the rnbber m anufacturing indu­
s try , bo th  M a la y s ia n  and Fore ign, 
These  are too  com p lex  to  d iscuss 
in d e ta il bu t irtclude ta x  re lie f 
dependent on the  in vestm ent, the 
lo c a tio n  o f the m anufactu ring  unit, 
the pe rcen tage  o f p rod uc ts  
e x p o rted  and w he the r the product 
p rod uced  is  lis te d  as a p n o r ity  
p ro d u c t. T a r if f  p ro te c t io n  is  
a v a ila b le  fo r in du str ie s  tha t need 
it  and e x em p tio n  from  im p ort duty 
is  g iven  on raw  m ate r ia ls , p lan t and 
m ach in e ry  that are  essen tia ! fo r 
the  m anufactu ring  p roce ss

Logistics

S u ita b le , lo w  p r iced  s ite s  for 
rubber p rod u c t m anufactu re  hav? 
been  m ade a v a ila b le  on a large 
num ber o f w e lt  d e v e lo p e d  indus* 
t i ia l e s ta te s  th roughout M a la y s ia . 
Each has go o d  in fra s tru c tu ra l 
fa c ilit ie s  sut:h as roads, com m un i­
ca t io n  se rv ic e s , p o w e r and w a te r. 
Im portan t c o n s titu e n ts  o f rubber 
p rod uc ts  su ch  as ca rbon  b lack , 
z in c  o x id e , c la y s  and m any types



O f r e in fo r c in g  f a b r ic s  a re  in  a s su r ­
e d  s u p p ly  fro m  d o m e s t ic  s o u rce s . 
O th e r  r u b b e r  c h e m ic a s  and  
e s s e n t ia l s y n t h e t ic  ru b b e rs  can  
b e  f r e e ly  im p o r te d  a t  p r ic e s  
c o m p e t it iv e  w i t h  t i io s e  in  o th e r 
p a r t s  o f  th e  w o r ld .  T h e ir  p r o ­
d u c t io n  in  M a la y s ia  w i l l  b e  
u n d e r ta k e n  w h e n  th e ir  s c a le  o f 
u sa g a  m a k e s  s u ch  in te g ra t io n  
c o m m e r c ia l ly  v ia b le .

N a tu ra l r u b b e r  o f  the  h ig h e s t 
q u a lit y  is  f r e e ly  a v a ila b le  to  lo c a l 
m a n u fa c tu re r s  in  th e  d r y  fo rm  o r 
a s  la t e x  fre e  o f  e x p o r t  d u t ie s , 
re s e a r c h  an d  r e p la n t in g  c e s se s  
T h e  c o m p a r a t iv e  a d v a n ta g e  o v e r  
w o r ld  p r ic e s  w i l l  v a r y  w ith  the  
p r a v a i i in g  >\R p r ic e  b u t c a n  be  
e x p e c t e d  t o  b e  2 5 - 3 0 % .  In 
a d d i t io n  th e  lo c a l m a n u fa c tu re r  
w i l l  n o t  s u f fe r  fro m  the  d is a d v a n ­
ta g e  o f  lo n g  s u p p ly  lin e s  an d  the  
n e e d  to  h o id  e x p e n s iv e  s t o c k s  o f  
r u b b e r .

L f lb o a r

A lt h o u g h  la b o u r  c o s t s  have  
r is e n  in  M a la y s ia  th e y  a re  s t i l l  
o n ly  o n e  te n th  o f  t h o s e  p re v a il in g  
in  E u ro p e  -  a v e r y  s ig n if ic a n t  
a d v a n ta g e  t o  th e  lo c a l m a n u fa c t .  
u re r . H o w e v e r  i t  m u s t b e  
r e c o g n is e d  t h a t  th e  o n c e  ab u n d a n t 
s u p p ly  o f  la b o u r  is  b e c o m in g  m o re  
t ig h t ly  s t r e t c h e d  a n d  th a t  s h o r ­
ta g e s  a re  l ik e ly  in  th e  fu tu re . It 
w i l l  b e  e s s e n t ia l th a t  th e  p ro d u c ­
t iv i t y  p e r  w o r k e r  is  r a is e d  b y  the  
in t r o d u c t io n  o f  n e w e r  a n d  m o re  
a u to m a te d  p r o c e s s e s  a n d  th a t n e w  
v e n tu re s  s h o u ld  b e  c a p it a l ra th e r  
th a n  la b o u r  in t e n s iv e .

M ID A

T h e re  c a n  b e  n o  d o u b t  th a t  the  
c r e a t io n  b y  the  G o v e rn m e n t  o f  the  
M a la y s ia n  In d u s t r ia l D e v e lo p m e n t  
A u th o r it y  in  1 96 7  ( th e n  F ID A )  has 
h ad  a n d  w i l l  c o n t in u e  t o  h a ve  a 
la rg e  in f lu e n c e  o n  th e  e x p a n s io n  
o f  the  ru b b e r  m a n u fa c tu r in g  in d u ­
s t r y .  Its  w id e r  r o le  is  to  p ro m o te  
a n d  c o o r d in a te  in d u s t r ia l d e v e ­
lo p m e n t  in  th e  c o u n tr y  b u t  fo r  th e  
ru b b e r  in d u s t r y  p e rh a p s  it s  
g r e a te s t  c o n t r tb u t io n  h a s  b e e n  to  
a t t r a c t  a n d  f a c i l i t a t e  fo r e ig n  an d  
d o m e s t ic  in v e s tm e n t .  A lr e a d y  
th e re  a re  2 8  jo in t  v e n tu re  o p e ra -  
t io r \ s  th a t a c c o u n t  fo r  6 0 %  o f  the

ru b b e r  co n su m e d . 6 9%  o f  c a p ita l 
e m p lo y e d  an d  5 8%  o f  e m p lo y e e s  
in  th e  in d u s t ry .  T he  n o ta b le  
s u c c e s s  o f  su ch  v e n tu re s  s te m s  
n o t  o n ly  fro m  th e  fo re ig n  p a r tn e r 's  
t r a n s fe r  o f  te c h n o lo g y  to  M a la y s ia  
bu t On th e ir  e x is t in g  m a rk e t in g  
a rra n g e m e n ts  w h ic h  a re  so  v ita l 
fo r  th e  e x p a n s io n  o f  e x p o r ts . 
M a rk e t in g  is  o n e  a rea  w h e re  lo c a l 
m a n u fa c tu re rs  re q u ire  fu r th e r  h e lp . 
W it h  the  s u c c e s fu l e x a m p le  o f the  
p re s e n t  jo in t  v e n tu re s  an d  the  
d e c t in g  p r o f it a b i l i t y  o f  th e  ru b b e r  
in d u s t r y  in  th e  W e s t  o n e  can  
a n t ic ip a t e  th a t m an y  o th e r  v e n ­
tu re s  W ill be  e s t a b lis h e d  in  th is  
d e c a d e .  M tD A  a ls o  p ro v id e s  a 
u n iq ue  s s r v ic e  fo r  th e  in v e s to r  
a c t in g a s  a n 'u n d e r  one  r o o f  a g e n c y  
p r o v id in g  a d v ic e  an d  a s s is ta n c e  
re la t in g  to  the  fu n c t io n s  o f  m any  
d iv e r s e  g o v e rn m e n t  d e p a rtm e n ts  
a n d  th e re b y  r e d u c in g  the  're d  
ta p e ' in v o lv e d  in  o b ta in in g  p ro je c t  
a p p ro v a l a n d  in c e n t iv e s .

MRRDB

I d o  n o t h a ve  the  t im e  t o  c o m ­
m e n t  on  the  in f lu e n c e  on  the  
g r o w th  o f  the  ru b b e r  p ro d u c t  
m a n u fa c tu r in g  in d u s t ry  o f  such  
im p o r ta n t  b o d ie s  a s  the  A s s o c ia ­
t io n  o f  D e v e lo p m e n t  F in a n c ia l 
In s t itu t io n s  o f  M a la y s ia  (A O F IM ]  
or the  M a la y s ia n  R jb b e r  P ro d u c ts  
M a n u fa c tu re rs  A s s o c ia t io n  (M R - 
P M A ) ,  n o r in d e e d  o f  the  im p o r ta n ­
c e  o f  th e  A S E A N  m a rk e t  
c o o p e r a t io n  in  ru b b e r  p -o d u c ts  
m a n u fa c tu r in g  th ro ug h  R IA S E A N .

I c a n n o t  e n d  h o w e v e r  w ith o u t  
d is c u s s in g  a  s u b je c t  c lo s e  to  m y 
h e a rt  -  the  p ro v is io n  o f  re se a rch  
a n d  d e v e lo p m e n t  in  ru b b e r  t e c h ­
n o lo g y  fo r  the  b e n e f it  o f  the 
m a n u fa c tu re r  T he  G o ve rn m e n t 
has b e e n  to  it  th a t an  e n o rm o u s  
fu n d  o f  e x p e r t is e  h a s  b e e n  b u ilt  
up o v e r  th e  y e a rs  in  th e  M R R D B  
a n d  it s  d e p e n d e n t  b o d ie s ,  the  
R R IM  an d  th e  M R ? R A  an d  tha t 
th is  e x p e r t is e  w i l l  b e  f r e e ly  a v a i l ­
a b le  t o  the  m a n u fa c tu r in g  in d u s t ry . 
T h is  w i l l  g iv e M a la y s ia n  m a n u fa c t ­
u re rs  a u n iq ue  a d v a n ta g e  o v e r  th e ir  
c o u n te rp a r t s  in  c o m p e t it iv e  rub be r 
p ro d u c in g  c o u n tr ie s .

T he  m a in  v e h ic le  fo r  c h a n n e llin g  
t e c h n o lo g ic a l h e lp  an d  in n o v a ­
t io n s  to  the  in d u s t r y  is  the  RR IM

T e c h n o lo g y  C e n tre  e s ta b lis h e d  in 
eq u ip p ed  w ith  o ve r 

iv l? 10 m il lio n  w o r th  o f m ach in e ry  
and  in s tru m en ts . it p ro v id e s  
a s s is ta n c e  in 

P ro c e s s  e v a lu a t io n s  
P ro d u c t  de s ig n  an d  te s tin g  
T y re  fa b r ic a t io n  and  te s t in g  
R e tre a d in g
T e s t in g  in re la t io n  to  p ro p e rtie s  
and  q u a lit y  c o n t ro l 
T ra in in g  o f jun io r and  sen io r 
s ta f f
P ro v is io n  o f in fo rm a t io n  fro m  a 
co m p re h e n s iv e  d a ta  b a se  s to re d  
on  c o m p u to rs .

B o th  R e sa a rch  In s t itu te s  the 
R R IM  and  M R P R A .  a re  cha rged  
w i t h  id e n t if y in g  p ro je c t s  fo r 
c o m m e rc ia lis a t io n  an d  w ith  fe ed  
ing  te c h n o lo g ic a l in n o v a t io n s  
an d  d e v e lo p m e n ts  to  M a la y s ia n  
in a u s t ry  a s  a p r io r it y .  E xam p le s  
o f  re c e n t  d e v e lo p m e n is  w n ic h  
c o u ld  be  o f  s u b s ta n t ia l he lp  (o 
b o th  ru b b e r  p ro d u ce rs  and m an u ­
fa c tu re rs  in c lu d e  e p o x id is e d  NR, 
th e rm o p la s t ic  N R  an d  p o w d e re d  
N R .

The  M a la y s ia n  R ub b e r  Bu reaux  
(M R S )  lo c a te d  in the  im p o rtan t 
c o n su m in g  a rea s  p ro v id e  m arke t 
an d  te c h n ic a l in te ll ig e n c e  an d  have  
been  h e lp fu l to  M ID A  in  lo c a t in g  
an d  in t ro d u c in g  ru b b e r  m a n u fa c t ­
u re rs  w h o  w is h  t o  s e t  up  jo in t  
v e n tu re  o p e ra t io n s  in  M a la y s ia .

S u m m in g  up  it  is  a p p a re n t tha t 
the  m a n u fa c tu r in g  in d u s t ry  is  
e x p a n d in g  a t  a s a t is f a c t o r y  ra te . 
G iv e n  M a la y s ia 's  a d v a n ta g e *  and  
the  m u lt ip l ic i t y  o f s te p s  tha t have  
b een  ta k en  to  en su re  tha t the 
m o m en tu m  is  m a in ta in e d  an d  in ­
c re a s e d  the  ta rg e t  o f  3 0 0  0 0 0  
to n n e s  N R  c o n su m e d  b y  the 
in d u s t ry  is  r e a lis t ic  a n d  o b ta in a b le  
b y  1 9 9 0 .



Hevea la te x  found io  the la ts x  
v e sse ls  con ta in  3 0 -4 0 %  o f rubber 
in the fo rm  o f a ft lc le s . Wc t m  
la te x  is  a h yd ro so l in w h ich  the 
d ispe rsed  p a r t ic le s  are p ro tected  
by  a com p lex  film . It con ta ins 
more than one d ispe rse  phase. 
Bes ide s rubber pa rtic le s , the latex  
con ta in s  c e ita in  other p a n ic le s  
a lso  named Lu to id  and Frey 
W yss lin g  p a rt ic le s . Lu to id s  are 
b e lie ved  to  be  a sso c ia ted  w ith  
the p ro ce ss  o f la tex  ve sse l plugg- 
mg w h ich  s to p s the f lo w  o f la tex  
a fe w  hours a fte r tapping.

W hen the tree  is  tapped and 
vesse l is  cu t. the pressure at the 
lo c a tio n .o f the  cut is  re leased and 
the  v is cou s  la te x  exudes. This 
exudation  of la te x  w o u ld  result 
in the d isp la cem en t o f la te x  a long 
the  tength o f the  la tex  vesse l 
ow ing  to  s trong  fo rce s  o f chesion 
e x is ting  in  the liqu id  phase. Th is  
w o u ld  re su lt  in  a fa l l in  pressure 
in the  ve s se ls  lead ing  to  en try  of 
w a te r from  su iround ing  t issues 
w h ich  m akes the la te x  m ore 
d ilu te . T h is  d ilu tion  w o u ld  make 
the la te x  le s s  v is cou s  resufting 
in enhancd f lo w  ra te . But sub s ­
equen tly  d istu rb ances  in the 
o sm o tic  con cen tra t io n  in  la tex 
vesse l w o u ld  cause dam age to 
lu to id  p a r t ic le s  cu lm inating  in  the 
plugg ing p ro ce ss , w h ich  u lt im a te ly  
w o u ld  b lo c k  the cu t ends o f the 
la te x  ve s se ls  and  thus the  la te x  
f lo w  w o u ld  ceaae.

Tapping
L a te x  is  ob ta ined  f io m  the berk 

o f the  rubber tree  b y  tapp ing. It 
IS a p ro ce ss  o f " c o n t ro lle d  w o un ­
d in g "  during w h ich  th in  shav ings 
o f bark  are rem oved . T h e a im o f 
tapp ing is  to  cu t open  the la te x  
ve s se ls  in the  case  o f tre e s  tapped 
fo r the f ir s t  lim e , or to  rem ove 
the  coagu lum  w h ich  b lo c k s  the 
cu t ends o f the la te x  ve s se ls  in 
the case  o f tre e s  under regu lar 
lapp ing .



A n  in n e r  la y e r  o f  s o f t  b a s t ,  an 
in te rm e d ia te  la y e r  o f  h a rd  b a s t  
a n d  an  o u te r  p r o t e c t iv e  la y e r  o f  
c o rk  c e l l s  c a n  h e  d is t in g u is  te d  in  
the  b a rk  o f  th e  ru b b e r  t re e  The  
la t e x  v e s s e ls  a re  c o n c e n t r a t e d  in 
the  s o f t  b a s t ,  a r r a n g e d in  a s e r ie s  
o f  c o n c e n t r ic  r in g s  o f  in te r  c o n n ­
e c t in g  v e s s e ls .  I h e  n um b e r and  
d is t r ib u t io n  o f  la te x  v e s s e ls  a n d  
th e  p r o p o r t io n  o f  h a rd  b a rk  shovt/ 
m u ch  v a r ia t io n  fro m  t re e  to  tre e  
in  a s e e d in g  p o p u la t io n .  S u ch  
w id e  v a r ia t io n s  g e n e r a lly  d o  no t 
o c c u r  m a p o p u la t io n  o f  b u d d e d  
t r e e s  o f  a c lo n e .

Standard of UppabilUy and height 
o f opfoing

T h e  c r it e r io n  fo r  o p e n in g  is  55  
cm  g ir t h  a t  a h e ig h t  o f  5 0  cm  
f r o m  g ro u n d  le v e l in  th e  c a se  
o f  s e e d lin g  t r e e s .  If o p e n in g  as 
h ig h e r  le v e l is  p r e fe r re d  th e n  the  
s e e d lin g  t r e e s  c a n  b e  o p e n e d  a t  a 
h e ig h t  o f  9 0  cm  w h e n  the  g irth  
a t  th a t  le v e l is  5 0  cm ,

It w i l l  b e  g e n e r a lly  e c o n o m ic  to  
b e g in  ta p p in g  w h e n  7 0 %  o f  the 
t r e e s  in  the  s e le c t e d  a re a  a t ta in  
th e  s ta n d a rd  g ir th .  U n d e r  c e r ta in  
c o n d it io n s ,  it  t a k e s  an  a v e ra g e  o f 
s e v e n  y e a r s  t o  r e a c h  t h is  s ta g e .

In Ind ia , the  b e s t  m o n th  to  op en  
n e w  a re a s  fo r  ta p p in g  is  M a rch . 
T h e  t r e e s  th a t  a re  le f t  b e h in d  
d u r in g  th e  s e a s o n  du e  to  w a n t  o f 
s u f f ic ie n t  g ir th  m a y  be  c o n s id e r ­
e d  fo r  o p e n in g  in  S e p te m b e r ,

T h e  ta p p in g  c u t  o f  the  b u d d e d  
t r e e s  s h o u ld  h a ve  a s lo p e  o f  a b o u t 
30® t o  th e  h o r iz o n ta l,  s in c e  the  
b a rk  is  c o m p a r a t iv e ly  th in . Fo r 
s e e d l in g  t r e e s ,  th e  c u ts  n e e d  
h a ve  a s lo p e  o f  o n ly  a b o u t 2 5 °  
t o  th e  h o r iz o n ta l,  s in c e  th e  b a rk  
is  f a i r ly  t h ic k .  A  v e r y  s te e p  c u t  
le a d s  to  w e s t a g e  o f  b a rk  w h e n  
ta p p in g  re a c h e s  th e  b a s e  o f  the  
t re e  a n d  t o o  f la t  a c u t  le a d s  to  
o v e r f lo w  o f  la t e x .

T h e  la t e x  v e s s e ls  in  th e  b a rk  
run  a t  an  a n g le  o f  3 .5  t o  th e  r ig h t  
a n d  t h e re fo re  a c u t  fro m  h ig h  le f t  
to  lo w  r ig h t  w i l l  o p e n  g re a te r  
n u m b e r o f  la t e x  v e s s e ls .

Tapping (icpth, bsrk consiimptinii 
and bark renewal

T h e  b e s t  y ie ld s  a re  o b ta in e d  by  
ta p p in g  to  a d e p th  o f one  m il l im e ­
te r  c lo s e  to  the  c a m b iu m  s in c e  
m o re  b - e x  v e s s e ls  a re  c o n c e n ­
t r a te d  n e a r  the  cam b i-jm . In Ind ia 
ta p p in g  is  g e n e ra lly  s h a l lo w  an d  
t h is  r e s j i t s  in  c o n s id e ra b le  lo ss  
o f  c ro p . T o  o b ta in  op tm ium  
y ie ld  a t the  t im e  o f ta p p in g  ca re  
s h o u ld  b e  ta k en  ih a t  the  cam b ium  
is  n o t  w o u n d e d . H o w e v e r  m in o r 
ta p p in g  w o u n d s  w h ic h  w i l l  h ea l 
up  in  du e  co u rse  n e e d  n o t  b e  
c o n s id e re d  as s e r io u s .

T o  re s ta r t  th e  la te x  f l o w  fro m  
a ta p p in g  c u t  on  a  sub se q ue n t 
ta p p in g , a l l  th a t is  n e e d e d  is  to  
c u t  a th in  s h a v in g  o f  th e  ba rk  
a lo n g  w i t h  w h ic h  th e  p lu g s  o f 
c o a g u la te d  la t e x  a re  a ls o  re m o ve d . 
L a t e x  f l o w  c e a s e s  w h e n  the  la te x  
o f  the  ta p p in g  p a n e l g e ts  c o a g u ­
la te d .  c lo g g in g  the  cu t e n d s  o f  
th e  la te x  v e s s e ls  in  tu rn  w ith  
m in u te  p lu g s  o f  c o a g u la te d  la te x .

T h e  o p tim u m  ra te  o f  b a rk  c o n ­
s u m p tio n  w i l l  d e p e n d  m uch  on  the  
s k i l l  o f  the  ta p p e r . T h e  ra te  o f 
b a rk  c o n s u m p t io n  in  Ind ia  is 
g e n e ra lly  le s s  than  th a t in  o th e r 
c o u n tr ie s  F o r  o b ta in in j  op tim um  
y ie ld ,  it  is  p r e fe ra b le  to  co n sum e  
a b o u t  2 0  to  2 3  cm  o f  b a rk  annu­
a l l y  on  S '2  d /2  s y s te m . H o w e v e r , 
c u t t in g  a w a y  a s h a v in g  th ic k e r  
th a n  w h a t  is  n e c e s s a ry  d o e s  n o t 
in c r e a s e  the  la t e x  y ie ld  bu t o n ly  
w a s t e s  the  b a rk .

B a rk  re g e n e ra t io n  is  b ro u g h t 
a b o u t  b y  the  a c t iv it y  o f  th e  c a m ­
b ium . T he  ra te  a n d  e x te n t  o f 
r e n e w a l a re  d e p e n d e n t  on  the  
in e h re n t  g e n e t ic  c h a ra c te r s  o f the 
p la n t in g  m a te r ia ls  f e r t i l i t y  o f  the 
s o i l ,  c ' im a t ic  c o n d it io n s ,  ta p p in g  
s y s te m  an d  in t e n s it y ,  p la n t in g  
d e n s it y  aipd d is e a s e  in c id e n c e .

Time of tapping and lapping task

U is  n e c e s s a r y  to  c o m m e n ce  
ta p p in g  e a r ly  in  the  m o rn in g , as 
la te  in  ta p p  ng w i l l  re d u ce  the  
e x u d a t io n  o f  la te x .  T h e  " M ic h ie  
G o l le d g e "  K n ife  u se d  in  our c o u n ­
t ry  IS w e l l  a d s p a te d  fo r  a high 
s ta n d a rd  o f ta p p in g  w ith  m in im um

b a rk  co n su m p tio n . The d raw  
k n ife  o r ' je b o n g - ' t y p e  com m on lv  
u sed  m M a la y s ia  is  w e l l  adapa ted  
fo r  h igh  le v e l ta p p in g  and  b igger 
a sk  and  is  n o w  b e co m in g  p o pu ­

la r in  th is  co u n try . A  th ird  ivd h  
c a l le d  - G o u g e "  is  a ls o  u sed  in 
M a la y s ia .  T h e  k n iv e s  sh o u ld  be 
s h a ro . T he  k n ie v e s . cup s, b u c k e ts  
e t c .  s h o u ld  be  c le a n e d  w e l l  to  
p re v e n t  b a c te r ia l c o n ta m in a t io n  
a n d  s p o i la g e  o f  la te x .

T he  ta p p in g  ta sk  (num ber o f 
t re e s  ta p p e d  on a d a y  b y  one 
ta p p e r  in  Ind ia ) is  o n ly  2 50  to  
3 0 0  tre e s  c o m p a re d  to  3 5 0  to 
4 5 0  in  o th e r  c o u n tr ie s .

Tapping sy sfcm s in use

R e sp o n se  to  d if fe re n t  taptjing 
s y s te m s  v a r y  fro m  c lo n e  to  c lo n e . 
In g e n e ra l b u d d e d  tre e s  a re  to  be 
ta p p e d  on h a lf s p ira l a lte rn a te  
d a ily  (S /2  d /2 )  s y s te m  and  s e e d ­
l in g s  on  h a lf s p ira l th ird  d a ily  (S /2  
d /3}  s y s te m . T h e re  a re  h o w e ve r  
c e r ta in  c lo n e s  l ik e  G l 1, PB  6 /9  
a n d  P B  2 8 /5 9  w h ic h  are  p rone  to  
b ro w n  b a s t  unde r a lte rn a te  d a ily  
s y s te m . S u ch  c lo n e s  sh o u ld  be  
ta p p e d  on  th ird  d a ily  s y s te m . 
D a ily  ta p p in g  o f tre e s  w i l l  le ad  to  
m o re  in c id e n c e  o f b ro w n  ba s t.

Fo r h igh  y ie ld in g  v a r it ie s  D /3  
s y s te m s  can  be  a d o p te d  du ring  
ta p p in g  on  the  v e rg in  ba rk . 
A l t h o j g h  the  y ie ld  pe r h e c ta re  
m ay  be  du r in g  th e  in it ia l p e r io d  
the  re tu rn  pe r ta p p e r w i l l  be 
h ighe r. T he  d if fe re n c e  b e tw e e n  
D /2  and  D /3  s y s te m s  w i l l  b e  na- 
r io w e d  in  c o u rse  o f  t im e  and 
th e re  w i l l  b e  an u lt im a te  sa v in g  
in  the  c o s t .

T he  y ie ld  fro m  t re e s  w i l l  v a iy  
w ith  the  c lo n e ,  age o f t h e  tree , 
f e r t i l i t y  o f the s o il,  c l im u t ic  c o n ­
d it io n s .  ta p p m g  s y s te m s  fo l lo w e d  
a n d  s k i l l  o f th e  ta p p e r . M ax im um  
p ro d u c t io n  g e n e ra lly  co m m ence s  
b y  a b o u t the  fo u rte e n th  y ea r o f 
p la n t in g

In te n s iv e  t a p p i ig  is  g e n e ra lly  
d o ne  on o ld  ru b b e r  t re e s  p r io r  to  
th e ir  re m o va l-  T he  rn e ih o d s  o f 
in te n s iv e  ta p p in g  dep end  on  the 
c o n d it io n  o f the  t re e s , ore^/ious 
la p p in g  s y s te m , a v a i la b i l i t y  o f the 
b a rk  an d  the  p e r io d  a v a ila b le  fo r



e x p lo ita tio n  b e fo re  fe llin g . The 
m e th ods  em p lo ye d  are  in creased  
topp ing  freq uen cy , ex tens io n  o f 
the  tapp ing  cu t, open ing o f doub le  
cu ts , and use o f  y ie ld  stim u lants . 
W h ile  op en ing  tw o  cu ts  at the 
sam e tim e, the cu ts  sho u ld  be 
s u f f ic ie n t ly  a pa rt a t least 45  cm 
to  a vo id  the  in te rfe ren ce  o f d ra i­
nage a ie a  be tw e e n  the  cu ts.

W lie n  tapp in g  o f ren ew ed  bark  
On b a sa l p ane ls  be co m es  une co ­
n om ic, n e w  cu ts  a re  opened  at 
h igher le v e ls . 130 to  180 cm  from  
ground  le v e l or even  h igh e r. The 
tap p e r u ses a light w o o d e n  or 
alum in ium  la d d e r to  reach  the  cut. 
S in c e  la d d e r  ta p p in g  Is m ore s t r e ­
nuous and  tim e-co nsum ing , u su a lly  
redu ced  tapp in g  ta sk s  a re  g iven  
(1 3 5  tre e s ).

in  S ou th  India, the  rubb«t trees 
shed  the le a ve s  durm g Decem ber 
to  Feb rua ry  and  r e fo lia te  soon 
a lo ng  w ith  the  p ro d u c t io n  o f 
f lo w e r s .  D u ring  re fo lia t io n  and 
f lo w e r in g , the  y ie ld  w i l l  be  co m ­
p a ra t iv e ly  po o r  and  n o rm a lly  the 
tre e s  a re  g iven  abo u t fou r w e e k 's  
re s t. In v ie w  o f the  fa c t  tha t a 
g o o d  num ber o f tapp in g  days  are 
lo s t in  our co u n try  du rin g  ra iny  
season , ta p p in g  during w in te r in g  
and  r e fo lia t io n  p e r io d  m ay be  
tr ied  it the  y ie ld s  are  e conom ica l.

C h em ic ii l methods fo r y ie ld in g  trees

C h e m ic a ls  w h ic h  can induce 
e th y len e  fo rm a t ion  in the p lan t 
tissu e  as w e l l as the  ch em ica ls  
w h ic h  gen e ra te s  e th y len e  can 
p ro m o te  la te x  y ie ld  w hen  app lied
10 the  ba rk  near the tapp ing  cut,
2 . 4  D (2. 4 d ich lro p he no xy  a c e t ic  
a c id )  and 2, 4 ,5  T  (2 , 4 5  tr icho - 
lo ro p h e n o x y  a c e t ic  a c id )  are 
ch e m ica ls  b e lo n g in g  to  the fo rm er 
c a te g o ry  and fo rm u la t ion s  c o n ta i­
n ing these  c h e m ica ls  as a c t ive  
in g red ien t have  fjro ved  to  be va ry  
p o te n t y ie ld  s t im u lan ts .

New groups of yield stimuiants

’ E thephon" m anu fac tu red  by  
Am chem  p ro d u c ts  Inc. U. S . A . 
C o n ta in in g  2 ch io ro  e lh y lp h o s - 
p h o n ic  a c id  as a c t iv e  in g red ien t 
is  re com m end ed  as an y ie ld  
s tim u lan t to r use in  t i ie  p la n ta ­

tion s . The m arke ted  p roduct 
E th re l is a com m erc ia l p repara tion  
o f Ethephon. E thephon has p roved  
to  be a m ore e f fe c t iv e  y ie ld  
stim u lan t than 2. 4 -D  and 2 4 
5 -T .

There  is  anothe r group o f e thy­
len e  genera ting  ch em ica ls  in w h ich  
the  gas is  abso rbe d  on spe c ia l 
p o w d e red  m a te ria ls  w h ich  are 
then  com pounded  w ith  su itab le  
v is cou s  ca rr ie rs. A fte r  ap p lic a ­
t ion  on the  tree  the e thy lene  gas 
i« s lo w ly  re leased  w h ich  a c ts  as 
y ie ld  stim u lan t. One such com ­
pound d eve loped  and pa tended  
by  RRIM  is  E thad (R ).

U se  o f E th re l is  recom m ended 
fo r trees tapped  on pane l D (F irs t 
ren ew ed  bark  o f the  second  
pane l) . T re e s  tapped  in  pane l C  
m ay a ls o  be  s tim u la ted  once  in a 
year.

The m e thod  o f a p p lic s t io n  
k no w n  as ba rk  a p p lic a t io n  is 
re com m ended  fo r genera l use. 
E thre l shou ld  be app lied  w ith  a 
brush  b e lo w  the  tapp ing cu t to  a 
w id th  o f 5 cm a fte r light sc rap in g  
o f the ou ter b a rk . In sm a ll h-^ld- 
ings w here  the  ow ne r h im se lf taps 
the trees , g roo ve  m ethod of 
a p p lic a t io n  can  be  ado p ted . In 
tfiis  m etnod the  d r ied  tree  la ce  is 
rem oved  and E th re l is  a pp lied  on 
the  cu t su rfa ce  o f the ba rk . f»/1ore 
frequent a p p lic a t io n s  w o u ld  be 
n ecessa ry  if  th is  m ethod is 
a do p ted .

The  ready  to  use fo rm u la tion  
o f  E th re l co n ta in s  10®o a c t ive  
in g red ien t. The con cen tra t io n  
can be  d ilu te d  from  lO'^a a c t ive  
in g red ien t to  5 % a c t iv e  in g red ien t 
as no s ig n if ic a n t d iffe re n c e  in 
e f fe c t  cou ld  be ob ta in ed  b e tw e en  
these con cen tra t io n s  in  our e x p e ­
rim en ts  to  ju s t ify  the d iffe ren ce  
in the cost.

O n ly  tw o  or three annual a p p iu  
ca t ion s  are recom m ended . The 
ap p lic a t io n  may be ca rr ie d  out m 
A p r il,  S ep tem be r and N ovem ber

There  is a d e c lin in g  trend  in the 
re sponse  to  con tin uo us a p p lic a ­
t ion  o f E th re l and it has been 
found  tha t i t  m ay n o t be  s tim u la te  
trees w h ich  have been  under

s tim u la tion  to r a period  of four or 
five  years. A c c o rd in g ly , con tinu ­
ous app lica tion  o f E thre l is  not 
recom m ended  fo r pe riods o f m ore 
than three yea rs  at a s tretch . 

Po in ts  to remember

Do no i s tim u la te  trees w h ich  
are h aving la te  dripp ing.

D o no t stim u la te  trees tapped 
da ily .

D o not app ly  E th re l on rainy 
days.

D o no t app ly  E th re l on the 
po rt ion  o f bark p rev ious ly  
treated: tap o f f  the treated 
bark  be fo re  the next app lica tion . 

A t  presen t E th re l is  form u lated 
b y  M /s, Ag rom ore  L td ., Bang lo re 
26. w ho  are  the agents in India, 
o f the m anufacturers o f th is  che­
m ica l. M /s. Shaw  W a lla c e  and 
Com pany  ate the d is tr ibu to rs  in 
K era la .

Ra ioguard

During ra iny season  tapp ing  can 
be ca rr ie d  out, f ix in g  po ly thene 
ra inguards to  the  trunk abo ve  the 
tapp in g  pane l. A b o u t 3 5 -4 0  
add ition a l tapp ings cou ld  be 
ob ta ined  eve ry  year by  rainguar- 
dmg the trees. But chances o f 
b a rk  ro t d isease  a re  high w hen 
the tre e s  are  ra inguarded and 
la p p in g  is  con tinued  du ring  the 
ra iny season . Hence s y stem atic  
a p p lic a t io n  o f pane l p ro te c tan ts  
at frequent in te rva ls  is necessa ry . 
R a inguard ing is  re com m ended  on ly  
in areas w he re  the  average y ie ld  
is  7 0 0  kgyha/annum or m ore and 
25 or m ore tapp ing  days  are 
annua lly  lo s t  b y  rstn.

Som e s im p le  and  new  m ethods 
o f ra inguard ing have  been  re cen tly  
under te s tin g  at the R R ll.  By 
fix in g  a su ita b le  ch anne l on the 
trun k  just abo ve  the tap p in g  cut. 
the f lo w  o f w a te r tfirough the  
m a in  trunk  is  ch ann e lle d  ou t. T h is  
m ethod is  found to  be e f fe c t iv e  
in keep ing  the tapp in g  cu t and  the 
bark b e lo w  in dry c o n d it io n  during 
the ra iny  season . (R ep roduced  
from  'R ubb e r and it s  cu lt iv a tion .) '

n



i s r u i s i  f e s i j s u i
T he  s c ie n t i s t s  o f  H in d u s ta n  

L e v e r  R e s e a rc h  C e n t re  a t  A n d n e r i,  
B o m b a y , h a ve  m a d e  a r e m a rk a b le  
t e c h n o J o g ic a l b re a k  th ro ug h ; a 
p la n t  g - o w th  n u tr ie n t  ( P G N ) .  the  
f i r s t  o f  i t s  k in d , c a p a b le  o f  b o o s t ­
in g  a g r ic u lt u r a l p r o d u c t io i  b y e s  
m u ch  8S 2 0  to  3 0  p e r  c a m ,

P G N ,  o r M ix t a f o l .  as i t  w i l l  b e  
m a rk e te d ,  h a s  b e e n  v ig o r o u s ly  
t e s t e d  ou t o n  th re e  m a jo r  c e re a ls  
w h e a t ,  p a d d y ,  a n d  m a iz e  in  M a h a ­
r a s h t r a .  U t t s r  P ra d e s h  an d  A n d h ra  
P ra d e s h .  E v e n  u nd e r v a r y in g  
c lim a t i c  c o n d it io n s  in  s ix  s e a s o n s  
s in c e  1 9 7 8 , c o v e r in g  b o th  ra b i 
a n d  k h a r if  c r o p s .  M ix t a lo l has  
p r o v e d  it s  m e t t le .

A n  im p o r t a n t  fe a tu re  o f  the  
n u t r ie n t  is  th a t  it  c o s t s  c o n s id e r a ­
b ly  le s s  th a n  c h e m ic a l f e r t i l iz e r s  
( th o u g h , o f  c o u rse , it  is  n o t  a 
s u b s t it u te  o f th em ).

U .  S .  flnd sag s

E x p e r im e n ts  d o n e  in  the  U n ite d  
S t a t e s  w i t h  a l f a l f a ,  a  t y p e  o f  
g r a s s  h ad  id e n t if ie d  t r ia c o n te n o l,  
a c h e m ic a l in  a lf a lf a ,  a s  a p rtm e 
s p u r  to  p la n t  g r o w th .  F ie ld  t r ia ls  
c o m p le t e d  a t  M ic h ig a n  S ta te  
U n iv e r s it y  p r o v e d  th a t  s p ra y s  
c o n ta in in g  t in y  a m o u n ts  o f  t r ia -  
c o n ta n o l c o u ld  ra is e  th e  p ro d u c t io n  
o f  a ra n g e  o f  c r o p s  b y  a s  m u ch  as 
2 4  p e r  c e n t .

T r ia c o n ta n o i h a s  n o w  been  
is o la te d  fro m  a w id e  v a r ie t y  o f  
p la n t  m a te r ia ls  in c lu d in g  a lf a lf a  
a n d  t e a  bu t it h a s  re m a in e d  a 
la b o r a to r y  c u r io s it y .  It c o s t s  ab o u t 
8 3 6 0  ( 3 , 0 0 0 )  p e r  g ram  in  the  
A m e r ic a n  b io c h e m ic a l m a rk e t .

H in d u s ta n  L e v e r 's  s c ie n t is t s  
id e n t if ie d  an in d ig e n o u s  r a w  m a ­

t e r ia l as a s ig n if ic a n t  s o u rc e  o f  
t r ia c o n ta n o i.  O ne  to n n e  o f  th is  
is  a d e q u a te  fo r  s p ra y in g  th ree  
m il l io n  h e c ta re s  o f c ro p s .

T he  s c ie n t is t s  a re  u n d e rs ta n d a ­
b ly  s e c r e t iv e  a b o u t  the  p ro c e s s  
o f  m a n u fa c tu r in g  M ix t a lo l  and  
it s  e x a c t  c h e m ic a l c o m p o s it io n .  
B u t  it  is  k n o w n  to  b e  e x t r a c te d  
fro m  in d ig e n o u s  re n e w a b le  p la n t  
s o u rc e s  a s  w e l l  as a g r ic u ltu r a l 
w a s te .

In E tah , a f t e r  t re a tm e n t  w ith  
M ix t a lo l ,  ra b i w h e a t  p ro d u t io n  
la s t  y e a r  z o o m e d  fro m  2 7 7  q u in ­
t a ls  p e r  h e c ta re  t o  3 5 2  q u in ta ls  a 
r is e  o f  2 7  p e r  c e n t.

In A n d r a  P ra d e sh , to o .  the  
a v e ra g e  p a d d y  y ie ld  p e r  h e c ta re  
h as sh o t  up  b y  8 .8  q u in ta ls ,  aga in  
an  a v e ra g e  in c re a se  o f 27  p e r  ce n t 
in  b o th  A p  an d  U P , in  so m e  f ie ld s  
th e  y ie ld  ro s e  b y  a s  m u ch  a s  50  
p e r  c e n t.

M inute quaotities:

H o w  e x a c t ly  d o e s  M ix t a lo l a c t 
u pon  th e  p la n t?  T h e  n u tr ie n t  is 
u se d  in  e x c e e d in g ly  m in u te  q u a n ­
t it ie s .  ra n g in g  fr o m  0 .1  to  1 pa rt 
p e r  m il l io n  (ppm ) in w a te r .  T h is  
is  e q u iv a le n t  to  a fe w  d ro p s  in  a 
b u c k e t .  T h e  re s u lt in g  s o lu t io n  is  
s p r a y e d  o v e r  the  p la n ts  up to  the  
‘ d r ip  po in ft ’ , th a t  is  t i l l  the  c ro p  
IS s e e n  to  b e  d r ip p in g  w ith  the  
n u tr ie n t-

M ix t a lo i is . ' t ic k y  in  c o n s is te n c y  
a n d  fo rm s  a n u tr ie n t  la y e r  o v e r  
the  le a v e s ,  s te m s  an d  s h o o ts  o f 
th e  c ro p ,  w h ic h  a b s o r b s  it th ro ugh  
a ll th e se  p a r t s  a n d  u sa s  the  m a te ­
r ia l  to  i t s  a d v a n ta g e .

O ne o f  th e  s t r ik in g ly  v is ib le  
r e s u lts  o f  M ix ta lo l on  c ro p s  is  the 
in c re a se  in  s iz e  o f ro o ts  «nd 
s h o o ts .  F o r  in s ta n ce , in  the  124* 14 
v a r ie t y  o f  p a d d y , s e e d lin g s  trea ted  
w ith  th e  n u tr ie n t  p ro d u c e d  ro o ts  
4 .8 7  cm  lo n g  and  s h o o ts  6 .6 3  cm 
lo n g , w h ile  u n tre a te d  seed ling s  
g re w  o n ly  3 .6 3  cm  ro o ts  and  3,68 
cm  sh o o ts .

S im u lta n e o u s ly .  M ix ta lo l in ­
c r e a s e s  the  c ro p s  a b i l i t y  to  take  
in  w a te r  th ro ugh  the  ro o ts  and 
c a rb o n  d io x id e  th ro ug h  the  leaves , 
'n  e f f e c t ,  the  n u tr ie n t im p roves 
the  p la n t ’ s a b i l i t y  to  fe e d  its e lf 
a n d  the  r e s u lt  is  a fa r h ea l their 
c r o p  than  o th e rw is e .

A n o th e r  e f f e c t  o f  M ix ta lo l can 
b e  o b s e r v e d  th ro ugh  o p tic a l 
m ic ro s c o p y .  A l l  p la n t  leaves 
c o n ta in  s to m a ta l p o re s  on the ir 
's k in '  s u r fa c e , w h ic h  rem a in  fu lly  
o p en  in  b r ig h t ligh t, bu t c lo se  
u nd e r p o o r  lig h t  o r d a rkne ss . 
S to m a ta l p o re s  a id  in  the  p ro ce ss  
o f  p h o to s y n th e s is ,  b y  w h ich  
p la n ts  c o n v e r t  c a rb o n  d io x id e  and 
w a te r  to  c a rb o h y d ra te s  usm g 
su n lig h t  e n e rg y  and  c h lo ro p h il.



S IT R IY A . IS R A E L  P la n u  are 
g ro w in g  in  the a ir  here thanks to  
" a e ro p o n ic s ” , a n ew  Israe li agri­
c u ltu ra l s y s te m  that e lim in a te s  
the  n eed  fo r co n v e n tio n a l s o il or 
w a te r  m e thods. Instead o f be ing 
c u lt iv e te d  m ro w s  o f p lo w e d  
fie ld s , the  p lan ts  g ro w  in  sea led  
troughs w h e re  the ir e x p osed  
ro o ts  re ce iv e  n u tr ie n t-en r ich ed  
m is t from  a c o m p u te r-c o n tro lle d  
s p ra y  s y stem . L if t  the p la s t ic  
lid  o f  one o f the  em p ty  tubs and 
the  p lan ts  com e o f f  r igh t a long  
w ith  it - t h e ir  bushy  ro o ts  d an g ling  
fre e ly .

■ 'U n til p e o p le  see  it w ith  the ir 
o w n  e ye s  i t ’s h a rd  fo r  them  to 
b e l ie v e  i t " ,  s a y s  A rn iram  Keshe t, 
D ire c to r  o f A d i L td .. the  Israe li 
c o m pany  tha t d e v e lo p e d  the 
techn ique .

C u tt in g s , s e ed lin g s  and  even 
seed s  can  be in tro d u ced  in to  the 
s y s te m . R ig h t n ow , the  co m p any 's  
s c ie n t is t s  a re  p la c in g  10 to  30  
da y s  o ld  se e d lin g s  o l  c itru s , o liv e , 
a v o c a d o  and  o rn am en ta l p lan ts  
in to  the  troughs. T om a to , p ine  
tree  and  f lo w e r  se e d s  a ie  ancho r­
ed in  s ty ro fo a m , w h e re  they 
ge rm ina te , w ith  the  ro o ts  au to ­
m a t ic a lly  d e ve lo p in g  d o w n w a rd s  
to w a rd s  the nou rish in g  fo g  w h ich  
fe e d s  them .

A E R O P O N lC S  U S E  le s s  w a te r, 
le s s  fe r t i l iz e r  and  le s s  energy  and 
e x p e r im en ta l y ie ld s  a re  34-200 " ;, 
h igher than  tho se  o f s o il fa rm ing , 
a c c o rd in g  to  Keshe t.

Israe li s c ie n t is ts  hope ae rop o- 
n tcs w if i one day  s o lv e  the  prob lem  
o f a sh o rtag e  o f u sab le  a g r icu ltu ­
ra l la n d  In an ave rage  trough.

a m in im um  o f 1 ,0 00  p lan ts  g row  
in ap p ro x im a te ly  n ine  square  fee t, 
fou r tim es the d en s ity  o f  t ra d it io ­
na l s o il fa rm ing . S tac lced  tie rs 
o f a e rop on ic  troughs can g row  
vege tab le s  on even the ro ck ie s t 
te rra in , and the re 's  no need for 
p lo w in g  or fe r t il iz in g  w ith  gas - 
g u zz lin g  tra cto rs .

Ba sed  on ca lcu la t io n s  o f e xp e ­
rim en ta l y ie ld s  a qu a rte r-a c re  of 
a e ro p o n ic a lly  g row n  tom ato  
p lan ts  w i l l  p rod uce  over 100 
tons o f tom ato es, w h ile  the  best 
ho thouses in  Is rae li p roduce  on ly  
2 0 -3 0  tons.

Looking after plant health

A  S IM P L E  CO IW PUTER  conso le  
and senso rs  m on ito r hum id ity  and 
temper<)ture in each  trough, care­
fu lly  regu la tin g  tho se  co nd it ion s  
w h ic h  in o ther fa rm ing  m ethods 
canno t be  as c lo se ly  ch ecked . 
A n d  the  a e rop on ic s  s y s te m  perm its  
farm ing a ll yea r long.

"B e ca u s e  the  ro o ts  are e x p o s ­
ed you  can see  im m ed ia te ly  w hen  
a p lan t is  d ise a sed  and taka  it 
o u t " ,  sa y s  K eshe t. S o  the re ’ s 
no chance  fo r the  s ic k n e s s  to  
sp read  to  o th e r p la n ts ."

Evolution of ao idea.

S E V E N  Y E A R S  ago K e she t's  
partne r. Or. Isaac N ir. got the  
id ea  to  g ro w  p lan ts  in  the a ir  
from  h yd rop o n ic s  the sy stem  
that g ro w s  in en r iched  w a te r. 
The m ost e xp en s ive  p ro c e ss  in 
h yd ro p o n ic s  is  in fu s in g  the  w a te r 
w ith  o xyg en  the  p la n ts  need.

" H e  thought he cou ld  reverse  
the fa c to rs  and  add  the  w a te r  to

the a ir in s te a d " , recoun ts  Keshet. 
" I t  w o rk e d  and now  w e  have 
pa ten ts  pend ing on the system  in 
the  Un ited  S ta te s ."  N ir re cen tly  
made a lectu re  tour o f A m erican  
un ive rs it ie s  to  exp la in  the revo lu ­
t ion a ry  new  techn ique.

In itia l c o s ts  are s t i l l a grob lam - 
A  90  square fo o t unit w ith  com ­
pu ter con so le  and spec ia l fogg ing 
sy stem  s e lls  fo r J  5 .0 00 . But 15 
Israe li fa rm e rs  are a lready  using 
the system  and A d i has so ld  three 
se ts  o f m odula r tubs to  Am erican  
com pan ie s in  C on n ec ticu t. North  
C a ro lin a  and F lo r id a .

The Israe lis  are using the 
m ethod to  g ro w  house p lan ts  fo r 
exports  to  Europe. The unpotted 
p lan ts  are w rapp ed  in w e t n e w s ­
paper and s ta ck ed  in ca rdbo a rd  
b o xe s  fo r shippirtg w ith ou t the 
w e igh t o f so il.

K e she tp ro p o se s  tha t ae ropon ics  
be used in the  Un ited  S ta te s  to 
g row  sap lin g s  q u ic k ly  fo r re fo re- 
s tra tio n  program m es. T ak ing  tree 
cu tt in g s and sp rou ting  them in air 
kno ck s  a year o f f  the tim e it nor­
m a lly  takes in A m e rican  trees 
nurseries, he c la im s.

A n d . to  top  o f f the p rom is ing  
p ro spe cts  o f ae rop on ics: the
taste  o f ae rop on ic  v eg e tab le s  can 
be c o n tro lle d  by  reg u la t in g  the 
m in e ra l con ten t o f the  liqu id  
nu tr ien t.

" I s ra e li tom a to e s  w e re  be ing  
re je c ted  in European  m arkets  
because  they w e re n 't  f la v o iir fu l 
enough ", sa y s  K eshe t. " N o w .  
by  chang ing the le v e l o f nutrien t 
w e  can  m ake them s a lt ie r ."



When we talk  of rubber, no mention is made of the rnbbersccd. Y et Chis 
seed holds great potential of genarating an ancllliarv industry in robber 
plantations, says O . P . Viraal Its oil finds read , use in the soap indastrv 
While the kernel serves as a sonrce o f animal feeds. I t  could even serve a's 
a foodstuff, as the article on the following pages suggests.

T h e  ru b b e r  p la n ta t io n  in d u s t r y  
o c c u p ie s  an  im p o r ta n t  p la c e  in 
th e  e c o n o m y  a s  i t  p r o v id e s  th e  
p r in c ip a l r a w  m a te r ia l f o r  the  
m a n u fa c tu re  o f  a v a r ie t y  o f  p r o ­
d u c t s  w h ic h  a re  in d is p e n s a b le  in  
m o d e rn  l i f e .  In d ia  n o w  ra n k s  
f i f t h  a m o n g  th e  n a tu ra l ru b b e r  
p ro d u c in g  c o u n tr ie s  in  th e  w o r ld ,  
th e  f i r s t  fo u r  b e in g  M a la y s ia .  
I n d o n e s ia . F h a i la n d  a n d  S r i L a n k a .  
T h e  v a lu e  o f  th e  c r o p  h a rv e s te d  
a n n u a lly  a m o u n ts  to  o v e r  R s . t 1 0  
c ro re s .

A c c o r d in g  to  R u b b e r  B o a rd  
s t a t is t ic s ,  th e  a rea  u n d e r  ru b b e r  
in  In d ia  is  2 3 0 3 6 3  h a . K e ra la  
a lo n e  h a s  2 0 9 7 2 3  ha w h ic h  c o m e s  
t o  91  p e r c e n t ,  T a m il N a d u  has 
1 1 5 7 0  ha i . e .  f iv e  p e r c e n t  an d  
K a rn a ta k a  7 7 6 3  ha i, e . 3 .4  p e r  
c e n t  a n d  o th e r  S ta t e s  t o t a l o n ly  
1 5 0 5  h a i .  e . U . 6 p e r  c e n t .  In the  
n o r th  e a s te rn  z o n e  o f  th e  c o u n tr y  
w h ic h  is  the  n e w  h om e  fo r  ru b b e r . 
T r ip u ra  is  n o w  a t  th e  t o p .  O th e r  
a d jo in in , j  S ta t e s  su ch  a s A s s s m ,  
N a g a la n d ,  M a n ip u r ,  A ru n a c h a l 
P r a d e s h  M iz o r a m  h a ve  a ls o  ta k e n  
u p  ru b b e r  p la n ta t io n s .

Progress
M o s t  o f  th e  ru b b e r  is  g r o w n  in  

s m a ll h o ld in g s .  In a ll ,  1 3 6 5 3 2  
u n its  c o v e r  an  a re a  o f  1 6 3 3 0 8 4  ha 
a n d  5 9 5  e s ta te s  h a ve  6 7 4 7 9  ha 
u n d e r  ru b b e r . T h e s m a l l  h o ld in g s  
a t  p r e s e n t  a c c o u n t  fo r  6 3  p e r  ce n t

o f  the  t o t a l p ro d u c t io n .  T hu s , b y  
v ir tu e  o f  th e ir  n um b e r, c o v e ra g e  
o f  a re a  a n d  th e ir  c o n t r ib u t io n  to  
p ro d u c t io n ,  the  s m a ll h o ld in g s  
h a ve  c o m e  to  o c c u p y  an im a o r ta -  
n t  p o s i t io n  in  the  in d u s t ry .  R jb b e r  
p la n ta t io n s  h a ve  r e c o rd e d  s p e c t a ­
c u la r  p ro g re s s , th e  a rea  in c r e a s s d  
b y  m o re  than  2 5 0  pe r c e n t  an d  
p ro d u c t io n  b y  8 0 0  p e r c e n t .  W it h  
a v ie w  to  im p ro v in g  the  e c o n o m y  
o f  s m a ll h o ld in g s ,  e f f ic ie n t  u t i l i­
s a t io n  o f  re s id u e s  o f  ru b b e r
p la n ta t io n s  is  an  im p o r ta n t  a s p e c t . 
R u b b e r  s e e d  is  a p o te n t ia l re s o u rce  
m a te r ia l o f fe r in g  p ro m is in g  s c o p e .

P o te n t ia l ly  1 ,0 0 ,0 0 0  to n n e s  o f 
r u b b e r  s e e d s  a re  a v a ila b le  fro m  
ru b b e r  p la n ta t io n s  b u t o n ly  2 3 ,0 0 0  
to n n e s  a re  a c t u a l ly  c o l le c t e d / p r o ­
c e s s e d .  The s e e d s  a re  la rg e ly  
a v a i la b le  in  K o t ta y a m , Q u ilo n ,  
E rn a k u la m , M a la p u ra m , K o z h ik o d e  
a n d  C a n n a n o re  d i s t r ic t s  o f  K e ra la  
a n d  K a n y a k u m a r i d i s t r ic t  o f  T a m il 
N ad u . It h a s  b e e n  e s t im a te d  tha t 
on  the  b a s is  o f  5 0  s e e d s  p e r  t re e , 
a h e c ta re  c a n  p ro v id e  ab o u t 
1 7 ,5 0 0  s e e d s  a t  a s ta n d  o f  3 5 0  
t r e e s . T h is  is  e q u a l to  8 0  kg  on 
th e  b a s is  o f  2 2 0  s e e d s  p e r  Kg. 
T h is  m a y , h o w e v e r ,  v a ry  a c c o rd in g  
to  s e a s o n a l ch a n g e s  an d  in c id e n c e  
o f  p o d  d is e a s e .

The rubber «;ed

The  ru b b e r  s e e d s  re se m b le

c a s to r  s e e d s  in  ap p e a ran ce ; these  
a re  la rg e  and  h e a v ie r  than  o rd in a ry  
s e e d s . T h e y  c o n s is t  o f  a p p ro x i-  
m a te ly  4 0  pe r c e n t  s h e 'l and  60 
P M  c e n t  k a tn s l.  T h ,  o il con ten t 
O f the  k e rn e l c a lc u la te d  on a 
m o is tu re - fre e  b a s is  is  ab o u t 50  per 
c e n t  T h is  am oun t co rre s p o n d s  
t o  2 5  p e r  c e n t  o f  the  se e d s . The 
o i l o b ta in e d  fro m  the  k e rn e l is 
c le a r ,  o f  lig h t y e l lo w  c o lo u r  and 
has an  o d o u r  re s e m b lin g  tha t o l 
lin s e e d  o i l.  T h e  husk c o n ta in s  a 
s o l id  fa t  w h ic h  has a high spon i- 
f ic a t io n  num b er and  lo w  iod ine  
v a lu e .  S in c e  the  am o un t o f fat 
in  th e  husK is  v e ry  s m a ll,  it m akes 
b u t l i t t le  d if fe re n c e  to  th e  p ro p e r ­
t ie s  o f  the  o i l o b ta in e d  fro m  the 
k e rn e ls  a lo n e  an d  tha t o f the 
k e rn e ls  an d  husk  g rou n d  toge th e r.

A n  a n a ly s is  o f  p a ra  ru b b e r  seed  
o i l  s h o w s  th a t it  c n o s is ts  of 
p r in c ip a l ly  the  g ly c e r id e s  o f the 
u n s a tu ra te d  a c id s  l ik e  o le ic  
a c id , l in o le ic  a c id  and  lin o le n ic  
a c id ,  a lo n g  w ith  a s m a ll q u a n t it y  
o f s a tu ra te d  a c id s .  A lth o u g h  the 
p h y s io c h e m ic a l p ro p e r t ie s  o f 
p a ra - ru b b e rs a e d  o i ls  'e s e m b le  tha t 
o f o th e r e d ib le  s eed  o i is  in  som a  
r e s p e c t s . i t  d i f f e r s  in  it s  c o m p o ­
s it io n  e .g . ru b b e r  s e e d  o i l  c o n ta in s  
a la rg e  p e rc e n ta g e  o f  lin o le n ic  
a c id  w h e re a s  o th e r com m on  e d ib le  
o i ls  c o n ta in  p r a c t ic a l ly  n o lin o le -  
n ic  a c id .

T h e s e  d if fe re n c e e  e n a b le  the 
d e te c t io n  o f ru b b e r  s e e d  o i l w hen  
it  is  m ix e d  w ith  o th e r  o i ls .  T he  
o il is  in fe r io r  to  l in s e e d  o il a n d  is  
c h ie f ly  u se d  fo r  so a p  m a k in g . The  
ru b b e r  s e e d  o i l  e x l ia c t e d  from  
th e  k e rn e l is  a ls o  fo u n d  to  co n ta in  
c y a n ic  a c id  an d  so m e  im p o rta n t  
e n z y m e s  The k e rn e ls  o f rub be r 
s e e d s  c o n ta in  a p o w e r fu l,  a c t iv e ,  
l ip o ' i t ic  e n zy m e  an d  a c y n o g e n e t ic  
g ly c o s id e  w h ic h  d e c o m p o se s  la te r 
on; e ith e r  a s  a r e s u lt  o f e n zy m e  
a c t io n  o r a s  a r e s u lt  o f  to o  m uch 
a c id i t y ,  thus y ie ld in g  h y d r o c y n ic  
a c id  in  th e  m e a l o b ta in e d  fro m  
the  k e rn e l T he  o i l is  a lm o s t  free  
fro m  g ly c o s id e s  an d  h yd rog en  
c y a n id e s .  T he  c a k e  h a s  a p ro te in  
c o n te n t  and  c a rb o h y d ra te s .

Commercial trading

D u rin g  1 96 5 . the  e x t r a c t io n  o l  
o i l fro m  ru b b e r  s e e d  w a s  n o t



w id e sp re a d . The in c rease  in  the 
p r ic e s  o t n o n -e d ib le  o ils  and the 
re s tr ic t io n s  im p osed  on the im port 
o f g o o d s  du ring  the  70$ gave  a 
f i l l i p  to  th is in d u stry  and a number 
o f  o rg an is a t io n s  sho w e d  in te rest 
in the  com m erc ia l t ra d in g  of 
rub be r seed  o il. Th is  s tim u lu s  
p ro m p ted  the Rubber B o a rd  to  
co n d u c t an e x p lo ra to ry  su rve y  on 
the q u a n t ity  o f rub be r seed  p ro ­
du ced  in Ind ia , the m ethod  o f 
p ro ce ss in g  rub be r seed  k e rn e l, the 
trend  in the  con sum p tion  o f rubber 
s eed  o i l  and cake  and other 
co n n e c te d  d e ta ils  o f  the  in du stry . 
T h is  su rv e y , c o n d u c te d  bo th  in 
T a m il N adu  and Ke ra la , h igh lig h ted  
the  in f lu e n ce  o f lo c a l fa c to rs  
a ffe c t in g  the  u ti lis a t io n  o f ag ro ­
in d u s t r ia l b yp ro d u c ts .

Oil cxtractioD

In p ro ce ss in g  rub be r seed  fo r
o i l  e x tra c t io n , the  m ille rs  o f Tam il 
N adu  have  the  fo llo w in g  advan ­
tages in  com pa rison  to  th o se  of 
K e ra la : (i) T hey  have  been  p ro c e ­
s s in g  g roundnut bu t th is c rop
a rr iv e s  la te  at the  m ills  a fte r 
D ecem ber w h e rea s  the rubber 
s eed  is  a v a ila b le  b e tw e e n  Ju ly
and  S ep tem b e r. A s  such, it  is
co n v e n ie n t fo r g roundnut o il
m il le rs  to  p ro c e ss  rub be r seed s  
du rin g  the s la c k  m onths; ( ii) the 
c lim a te  o f T am il N adu  is  co n d u ­
c iv e  fo r  d ry in g  rub be r seed s  p rio r 
to  c ru sh in g . D u ring  J u ly  to  S e p t­
em b er it .ra in s  n eev ily  in  the  w es t 
co a s t  o f Ind ia w h e rea s  the re  is 
h a rd ly  an y  ra in  in  the  in la n d  d is t r ic ­
ts  o f T a m il Nadu  T h is  en ab le s  
the  m ille rs  to  d ry  the rub be r seed s  
in the  sun; ( i i i)  fu rther, va can t 
s p a c e s  are  a v a ila b le to  d ry  rubber 
s e e d s  in  the  com pou nd s  o f r ice  
m il ls  o f T a m il Nadu  du ring  that 
p e r io d . S o m e  o f them  ren t out 
tha t fa c i l i t y  to  o il m ille rs ; 
( iv )  la bou r fo r  s h e llin g  and  hand ­
ling  o f  se e d s  is  ch eape r and  m ore 
p le n t ifu l in T a m il Nadu  than  in 
K e ra la . T he  c o s t  o f p ro c e ss in g
1 .0 00  kg  d ry  k e rn e ls  In T am il 
Nadu  and  K e ra la  d if fe r s  w id e ly . 
T he re  is  p ia c t ic a l ly  no a d d it io n a l 
e x p e n d itu re  fo r d ry in g  in  Tam il 
Nadu  becau se  o f  p ro lo n g ed  dry 
w ea th e r . A s  a re su lt, the c o s t o f 
d ry in g  is n eg lig ib le .

Cost factor

O n ly  labou r charges am ounting 
to  Rs. 2 per tonne  w o u ld  no rm a lly  
be requ ired . H ow eve r, the  average 
co s t o f d ry in g  is  R s 20  in  Kera la . 
T w o  un its  in K e ra la  are using 
k iln s . A s  a re su lt, the ir c o s t o f 
d ry in g  is  as high as Rs, 8 5 -1 0 0  
pe r tonne . Rubber seed  she lls  
are  used as fue l and so lid  in Tam il 
N adu, thus redu c in g  the o ve ra ll 
c o s t o f p roce ss in g . In T am il Nadu 
the re  are 75  un its  w h ich  p roce ss  
11 .670  tonne s o f d ry  kerne l 
w h e rea s  in  Kera la ; o n ly  4 00  
m e tr ic  tonne s w e re  p rod uced  in 
22  units du ring  1976 -77 . During 
th is  year, about 4 2 0 0  tonne s of 
rubber o il w a s  a v a ila b le , out o f 
w h ich  1330  tonne s w a s  consum ed 
b y  89  soap  in du stry  un its  in Tam il 
N adu  lo ca te d  m a in ly  at M adura i, 
C o im b a to re  and Th iruppu r. In 
Ke ra la  on ly  50  tonne s  w a re  used 
and  the w a sh in g  soap  m anu fac t­
u red out o f  rubber seed  o il w a s  o f 
in fe r io r  qu a lity . The sa lin e  w a te r 
found  in  the  c oa s ta l p a rts  o f 
K e ra la  a lso  de te rs  its  use. M o re ­
o ve r, the  soap m anufactu re rs  of 
K e ra la  get co n s id e rab le  quantity  
o f m u tton  ta llo w  at com pe t it iv e  
p r ic e s . The se  fa c to rs  have  red ­
u ced  the  con sum p tion  o f  rubber 
seed  o il in  Ke ra la .

R ubber seed o i l is used m o st ly  
fo r soap  m anufactu re  bu t re cen tly  
w o rk  has been  in it ia te d  on a 
num ber o f  n ew  uses. F a c tic e  is 
re co g n ise d  as a v a lu a b le  p ro c e ss ­
ing  a id  b y  rub be r te chn o log is ts . 
T h is  m a te r ia l p o sse sse s  certa in  
in t i in s ic  p ro p e rtie s  w h ich  m ake 
it in d isp e n sa b le  in  m ixe s  du ring  
m illin g , ca len de r in g , ex tru s ion  and 
in je c t io n  m ould ing . A  w id e  range 
o f v eg e teb le  o ils  are u sed  for 
fa c t ic e  prepa ra tio n . L in se ed , rape 
seed , co t to n  seed , soyabean  and 
f is h  o ils  are som e  o f the  w id e ly  
u sed g ly c e r id e  o ils . Investiga tions 
unde rtaken  at the Rubber Research  
Institu te  o f India, K o tta yam , have 
re vea led  the p o s s ib ilt iy  o f u t i l is a ­
tion  o f  rubber seed  o il tor fa c t ic e  
m anufactu re .

Rubber seed cake

The ep o x id ised  o il and  e s te rs  of 
unsatu ra ted  fa tty  a c id s  are w id e ly

used in p o ly v in y l ch lo r id e  and its 
co -p o lym e rs  in con jun c tion  w ith  
o ther sub stan ces to  im part a 
spectrum  o f prop e rtie s  e.g. heat 
and lig h t s ta b ility , superior ageing 
and lo w  tem peratu re f le x ib il it y .  
Epo x id ised  p rod uc ts  a ls o  find  
use in the fo rm u la tion  o f a n tic o ­
rro s ive  coa tin gs. W o rk  has been 
done on the ep o x id a t ion  of 
groundnut, co tton seed , s a ff lo w e r 
seed, to b a c co  seed, sesam e, mger, 
r ice  bran and a jw a in  seed, The 
in ve s tig a tion s  ca rr ie d  out at RRII; 
K o ttayam  have in d ica ted  the 
p o s s ib ility  o f ep o x id a t io n  o f  crude 
rubber seed o il to  ob ta in  p rod uc ts  
w ith  s a tis fa c to ry  ox ira n e  con ten t.

Fo rm erly , rubber seed cake  w as 
used on ly  as manure but re ce n tly  
in ve s tig a tion s  ca rr ie d  out b y  the 
K era ia  A g r ic u ltu ra l U n iv e rs ity . 
T rivand rum  have sho w n  that 
rub be r seed  ca ke  can  be u sed  as 
an ing red ien t o f  liv e s to c k  feed. 
The re fo re , the  Po u ltry  Feed  
M anu fa c tu ring  C om pany , a com ­
pany o w ne d  by  the  G overnm ent 
o f Kera la , is  using th is  ca ke  up to  
10 per cen t o f the to ta l w e igh t of 
the  fe ed . During 1 97 6 -77 , about
8 ,0 0 0  tonnes o f rubber seed  cake 
w as p rod uced  in the co u n try . On 
the b a s is  o f  the estim a ted  p rod ­
u ction  o f rub be r seed  o il and  cake, 
the  in du stry  has added  nea r ly  
R s. 27 m illio n  to  n a tion a l in com e  
during the year.

G rea t p o tca t ii)

C o l le c t io n  o f seed s  from  esta tes  
is  a d if f ic u lt  p ro ce ss . In order 
to  p reven t lip a se  a c t iv it y ,  the 
c o l le c te d  seed s  need to  be heated 
im m e d ia te ly  C o o k in g  o f rubber 
seeds w ith  steam  m akes the 
ke rne ls  s o f t  and r e s ilie n t  like 
rubber. Because  o f th is cond it ion  
o f k e rn e ls , the ir c ru sh in g  in  the 
e x p e f le r  cham ber becom es a 
prob lem . The  o il ob ta in ed  is h ig h  
III free  fa t t y  a c id  and hence  not
a .n enab le  to  a lk a li re fin in g . Ke r­
n e ls  have  a te nd e n cy  to  b row n  
w ith  age and the  e x tra c ta b le  o i l 
c on ten t d im in ishes w ith  in c re a s ­
in g  b ro w n n e s s  o f the ke rne ls .

The sh e lls  and|kerne ls are  a lm o s t 
o f equa l bu lk  den s ity . T h is  ham ­



p e r s  an  e f f e c t iv e  s e p a r a t io n  o f  
s h e l ls  f r o m  k e rn e is .  T he  d e c o r t i­
c a t io n  o f  ih e  s e e d  ta k e s  p la c e  
c o m p le t e ly  b u t  the  s e p a ra t io n  o f 
th e  s h e lts  t r o m  k e rn e ls  re q u ire s  
r e c y c l in g  F o r  o n e  to n n e  o (  ru b b e r  
s e e d ,  it  t a k e s  e ig h t h o u rs  fo r 
c o m p le t e  d e c o r t i c a t io n  e n d  s e p a ­
r a t io n  o f  s h e l ls  fro m  k e rn e ls . 
T h e r e f o r e ,  fo r  e c o n o m ic  p r o d u c ­
t io n  o f  o i l  f r o m  th e  se e d s , m e th o d s  
o f  c o l le c t io n ,  p r e s e r v a t io n ,  e x t r a ­

c t io n  an d  re f in in g  n e e d  to  be  
im p ro v e d  u p on . W o rk  has been  
in it ia t e d  at O T R l,  A n a n tp u r , on 
p ro c e s s in g  ru b b e r  s e e d s  bu t, 
k e e p in g  in  v ie w  th e  im p o r ta n c e  
o f  the  p ro b le m , it  n e e d s  to  b e  
in te n s if ie d .  i f  p ro p e r  m e th o d s  
a re  d e v e lo p e d  fo r  re m o v in g  
h y d ro c y a n ic  a c id  fro m  the  c a ke , 
it  m ay  p ro v e  to  be  a g o o d  c a t t le -  
fe e d .

T he  ru b b e r  s e e d  o il in d u s t ry

h o ld s  g re a t p o te n tta l as an a n c i­
l la ry  in d u s t ry  in  ru b b e r  p la n ta t io n s
F u lle r  d e v e lo p m e n t  o f  th is  noned i- 
b lB  o i ls e e d  in d u s t ry  can  n o t o n ly  
p ro v id e  e m p lo ym e n t to  sm a ll 
h o ld e rs  bu t a ls o  ge n e ra te  the 
h ig h e s t fo rm s  o f  b e n e f it s  fro m  the  
s o c io -e c o n o m ic  p o in t  o f  v ie w .

R e p ro d u ce d  from
F in a n c ia l E xp re ss

G U A Y U L E  IN IN D IA

T h e  G u a v u le  p la n t  ( Parthenium  arg i’iila lun i) s  b u sh y  s h ru b , n a t iv e  o f N o rth  
C e n t r a l A / le x ico  a n d  T e x a s .  It p ro v id e d  a b o u t  10  pe r ce n t o f  the  w o r ld ’ s N R  in 
1 9 1 0 . b u t fa d e d  ou t a s  a s o u rc e  o f N R  d u r in g  the  1 9 3 0  d e p re s s io n .  D u r in g  the 
s e c o n d  W o r ld  W a r .  c o m m e rc ia l c u lt iv a t io n  w a s  h a s t iJ y  o rg a n is e d  b y  the U n ite d  
S ta t e s  o n  a p la n ta t io n  s c a le ,  w h e n  H e ve a  R u b b e r  s u p p J^ s  w e re  c o t  o f f  fto m  S o u th  
E a s t A s ia .  W h e n  the  W a r  e n d e d  th is  p '-o je c t w a s  a-!ao te rm in a te d .  T h is  p la n t  is 
a g a in  r e c e iv in g  a t te n t io n  a s  a  s o u r c e  o f  N R  in  M s x ic o  an d  U S A .  The  e v e r  in c re a s in g  
d e m a n d  fo r  ru b b e r , ( im ita t io n  o f  H e ve a  c u lt iv a t io n  to  th e  t r o p ic s ,  d w in d lin g  s to c k  
o f  p e t ro le u m , e t c ,  h a ve  c o n t r ib u te d  to  t h is  r e b o u n c in g  o f  in te re s t  in  G u a yu le . 

G u a y u le  shu rb  is  h a rd y ,  re q u ir in g  littS e  w a te r .  R u b b e r  is  c o n ta in e d  in  s in g le ,  th in  
w a l le d  c e l l s  in  m o s t  p a r t s  o f the  p la n t  e x c e p t  the  le a v e s .  T w o  th ird s  o f the  rub be r 
is  c o n ta in e d  in  th e  s te m  a n d  b ra n ch e s  a n d  the  r o o ts  c o n ta in  the  re s t. T he  en tire  
p la n t  c a n  b e  h a rv e s te d  a t  a b o u t  th e  th ird  y e a r .  R u b b e r  is  u s u a lly  e x t r a c t e d  b y  
m e c h a n o -c h e m ic a l m e a n s . T he  ru b b e r  c o n te n t  in  the  p la n t  is  s u b je c t  to  g e n e t ic  
v a r ia b i l i t y  a n d  th e re  is  s c o p e  fo r  im p ro v e m e n t .

In In d ia  th e  s e m i-a r id  an d  a r id  r e g io n s  in  G u ia ra t . R a ja s th a n , M a d h y a  P ra d e sh . U . P -. 
e t c .  a p p e a r  to  b e  s u ita b le  fo r  G u a y u le  c u lt iv a t io n .  G u a y u le  w a s  in t ro d u c e d  to  
In d ia  in  1 9 7 6 . T h e  R e se a rc h  D e p a rtm e n t  o f  the  B o a rd  has been  c o l le c t in g  in fo r ­
m a t io n  o n  th e  w o r k  on  G u a y u le  in  Ind ia  a n d  is  t r y in g  t o  g e t in v o lv e d  in  c o l la b o ra t iv e  
r e s e a rch .

T h e  N a t io n a l B o ta n ic a l R e se a rc h  In s t itu te  a t L u c k n o w  has r a is e d  a b o u t 2 2 0 0  p la n ts  
o f  G u a y u le  w h ic h  a re  a t  v a r io u s  s ta g e s  o f  g ro w th .  T h e y  a re  n o w  t ry in g  to  f in d  out 
i t s  lo c a ' a d a p t a b i l i t y  a n d  a g r o t e c h n o lo g y .  T h e  C e n t ra l A r id  Z o n e  R e se a rch  
In s t itu te  a t  J o d h p u r  h a ve  a b o u t  7 5 0 0  p la n ts . L im ite d  num ber o f s e e d lin g s  h ave  
b e e n  p la n te d  d u r in g  th is  y e a r  in  th e ir  d i f fe re n t  s u b s ta t io n s  fo r  o b s e r v a t io n s .  T he  
C e n t ra l S a lt  a n d  M a r in e  C h e m ic a ls  R e se a rc h  In s t itu te  a t  B h a v n a g a r  h a ve  g ro w n  
a b o u t  6 0  p la n t s  in  p o ts ,  w h ic h  a re  a b o u t  2  y e a c s  o ld  an d  are  t r y in g  to  s c re e n  the  
s t r a in s  b a s e d  on  m o rp h o lo g ic a l o b s e r v a t io n s .  T h e y  h ave  r e c e n t ly  in t ro d u c e d  fre sh  
s e e d s  a ls o  w h ic h  a re  b e in g  g e rm in a te d  a n d  t ra n s p la n te d .  T he  S io c e n te r ,  
A h m e d a b a d . is  a ls o  in te re s te d  on  G u a yu le .
T h e  R u b b e r  R e se a rc h  In s t itu te  o f  Ind ia  h a s  p ro c u re d  s a m p le  s e e d s  o f G u ayu le . 
w h ic h  h ad  b e e n  h a n d e d  o v e r  to  f^ adura i K a m a ra j U n iv e r s it y  fo r  c o l la b o ra t iv e  t r ia ls  
T h e  R R I l is  in te n d in g  to  ra is e  a f e w  p la n t s  a t  the  t r ia l ru b b e r  p la n ta t io n s  at 
D a p c h a r i,  (M a h a ra s t ra )  w h ic h  is  b e in g  e s t a b lis h e d  fo r  o b se rv a t io n s .



Rubber p la n ts  a re  found  to 
e x h ib it  t y p ic a l sym p tom s o f 
n u tr it io n a l d iso rd e rs  cau sed  by 
d e f ic ie n t  and o r e x c e s s iv e  supp ly  
o f in d iv id u a l p lan t nu trien ts, 
D e f ic ie n c y  s y m p to m s  due to  la ck  
o f firtagnesium. P o ta ss iu m  and 
in  som e  is o la te d  c a se s  Z in c  and 
M anganese  have  been  o b se rv ed  
in our rub be r n urse rie s  and f ie ld  
p lan t in g s .

O f these . M agnesium  d e f ic ie n c y  
18 the m ost co m m o n ly  ob se rved  
n u tr it io na l d iso rd e r, The ch a ra c ­
te r is t ic  s ym p tom  o f M agnesium  
d e f ic ie n c y  is  the  d eve lop m e n t of 
c h lo ro s is  ( y e llo w in g )  in the 
in te rve in a l a reas on e xp osed  
m atu re  le a ve s  O'W'ng a herrm g 
b o ne  p a tte rn . T h is  d e f ic ie n cy  
in c id e n ce s  are se ldo m  seen  in 
K an yaku m a ri d is t r ic t  and  in the 
n o rthe rn  pa rt o f the  rubber t ra c t 
c o n s is t in g  o f Pa lg ha t. M a lapu ram . 
K o z h ik o d e  and  C annano re  d is t r ic ts  
w h e re  the s o ils  are  found  to  be 
fa ir  in  a v a ila b le  M agne sium  s ta tu s . 
U su a lly  th is  d e f ic ie n c y  is  n o t ic ed  
in  the  p la n ta t io n s  lo c a te d  in 
c e n tra l K e ra la  a re a s  and or in 
ca se s  w h e re  the  ru b b e r  has been 
m anured  w«th e x c e ss iv e  q u a n t i­
t ie s  o f M u r ia te  o f po ta sh  and/o r 
r o c k  phospha te .

P o ta ss iu m  d e f ic ie n c y  is  com m ­

on ly  found  On rubber g io w n  in 
h ig h ly  im poverished  so ils .

The c h a ra c tB f is t ic  sym ptom  of 
Po ta ss ium  d e f ic ie n cy  is  the d e v e ­
lopm en t o f m arg ina l and tip 
c h lo ro s is  w h ich  is fo llo w e d  by 
m arg ina l n e c ro s is . O n ly  o lder 
leaves e x h ib it  the d e fic ie n c  
sym p tom s. S iz e  reduction  of 
the  le a ve s  and the ab sen ce  of 
herring  bone pa tte rn  of ye llo w in g , 
a llo w  Po tass ium  d e f ic ie n c y  s ym ­
p tom s to  be d ist in gu ished  from  
tho se  o f M agn is ium  d e f ic ie n c y .

Z in c  d e f ic ie n c y  cau ses in te rve ­
ina l c h lo ro s is  o f le a ve s . The 
ou ts tand in g  fe a tu re s  o f this 
d e f ic ie n cy  are  tha t the lam inae 
beco m e m uch redu ced  in b read th  
in  p rop o rt ion  to  the ir length  and 
the  young  le a f le ts  becom e 
in cu rved  to w a rd s  one another 
and p resen t a h ooked  or c lo w  
appearance . Z in c  d e f ic ie n cy  
in c id en ce s  have  been  no ted  so 
fa r  on ly  in the  case  o f young 
rubber p la n ts  e ither in  the nursery 
or in the f ie ld . In m ost cases 
these  d e f ic ie n c ie s  w e re  n o t ic ed  
to  be  o n ly  tran s ien t. The cause 
o f the d e f ic ie n c y  appears  to  be 
heavy  a p p lic a t io n s  o f  R ock  
phospha te  in m ost ca ses  re su lting  
in  poor a v a ila b ility  o f Z in c .

The  t y p ic a l M anganese  d e f ic i­
e n cy  sym ptom  is  an overa ll 
p a ling  and y e llo w in g  o f the leaf 
w ith  bands o f green tissue ou tlin ­
ing the rn id rib  and m ain ve ins. 
Though tn is  d e f ic ie n cy  is  w id e ­
spread in India, it  has been found 
10 b e  on ly  very  m ild  in in tens ity ,

A p a rt from  these  d e f ic ie n c y  d is ­
eases,p rob lem s connec ted  w ith  nu­
trit ion . such as p re -co agu la tion  of 
la tex  on the tapp ing  panel and e x ­
cess ive  d ra inage o f la te x  causing 
d ryness  o f tre e s , have a lso  been 
repo rted  from  rubber p lan ta tion s . 
O f these, itie  p re -co agu la tion  of 
the la te x  on the  tapp ing pane l, has 
been  found to  be  due to  exce ss ive  
sup p ly  o f M agnesium  to  rubber. 
A ls o , there ere in d ic a t io n s  to 
b e lie ve  tha t unba lanced  nu tr it io n  
can  cause e x ce ss iv e  d ra inage o f  
la tex  re su lting  in the  d ryne ss  of 
trees .

The in c id en ce s  o f nu trit iona l 
d iso rd e rs  m en tioned  abo ve , are 
kno w n  to  a ffe c t  the g ro w th  and 
p ro d u c t iv ity  o f rubber to  a great 
ex te n t. The re fo re , the  p lan te rs  
are a d v is ed  to  c o n su lt  the  Rubber 
Resea rch  Institu te  o f India i f  any 
o f these  d iso rd e rs  is  n o ticed  in 
their p lan ta t io n s  and to  take 
n ecessa ry  p re ven tive  m easures 
w ith ou t de la y . □

W A K F BO A RD  TO TA K E UP R U B B ER  CU LTIVA TIO N

The  K e ra la  W a k f B o a rd  w i l l  c u lt iv a te  rub be r w ith  the fin a n c ia l and te chn ica l a ss is tan ce  
fro m  the R ubb e r B o a rd  in h o ld in g s  kep t fa l lo w  by  va r iou s  W a k f in s titu t io n s  in  d iffe ren t 
p a r ts  o f K e ra la  S ta te . It has been  est im a ted  tha t 4 0 0 0  h e c ta re s  o w n e d  by  6 0 0 0  
W a k f in s t itu t io n s  co u ld  be c o n ve rte d  in to  rubber p lan te t io n s . The Ke ra la  S ta te  
C e n tra l Land  M o rtg a g e  B ank  has a ls o  o f fe re d  lib e ra l c r e d it  fa c i l it 'e s  fo r the ven tu re .
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T he  v a lu e  o f  s o i l  a n d  le a f 
a n a ly s is  fo r  d ia g n o is n g  the  f e r l i -  
i i z s f  r e q u ire m e n ts  o !  ru b b e r  is  
w e l l  r e c o g n is e d  B e fo r e  u n d e r ­
ta k in g  p la n t in g  o f  ru b b e r  in 
n u rs e r ie s  Or m a in  f ie ld ,  r e p re s e n ­
t a t iv e  s o i l  fro m  the  a re a  s h o u ld  
b e  a n a ly s e d  fo r  f e r t i l i t y  s ta tu s .  
T h is  p r a c t ic e  is  p a r t ic u la r ly  
ir n p o r t a n l,  t( th e  a re a  is  o u ts id e  
Ihe  ru b b e r  g r o w in g  t r a c t .  F e r t i l i ­
z e r  r e c o m m e n d a t io n s  b a s e d  on  
t h is  in it ia l  s o i l  a n a ly s is  w i l l  s e rv e  
a s  a u s e fu l g u id e  fo r  m a n u r in g  
ru b b e r  in  n u rs e r ie s  a s  w e l l  a s  
ru b b e r  a n d  c o v e r  c r o p  in  th e  m a in  
f ie ld  fo r  th e  in it ia l  f e w  y e a rs .  It 
IS d e s ir a b le  t o  a n a ly s e  th e  s o i l  
in  th e  n u rs e ry  o n c e  in  th re e  y e a r s  
fo r  f r e s h  r e c o m m e n d a t io n s .  In 
t h e  c a s e  o f  ru b b e r  in  th e  m a in  
f ie ld  th e  r e c o m m e n d a t io n s  b a s e d  
o n  in it ia l  a n a ly s i s  m a y  b e  fo l lo w e d  
d u r in g  the  f i r s t  fo u r  y e a r s ,  i f  th e  
the  g r o w th  o f  th e  p la n t s  is  s a t is ­
f a c t o r y .  D u r in g  th e  f i f t h  a n d  
s u b s e q u e n t  y e a r s  o f im m a tu r it y , 
a n d  a f t e r  c o m m e n c e m e n t  o f 
ta p p in g , d is c r im in a t o r y  f e r t i l i z e r  
a p p l ic a t io n  b a s e d  on  the  r e s u lts  
o f  a n a ly s i s  o f  s o i l  a n d  le a f  
s a m p le s  r e p re s e n t in g  th e  a rea  
s h o u ld  be  f o l lo w e d .

M e th o d  o f  c o l lc c f io n

W h ile  c o l le c t in g  s o i l  a n d  le a f  
s a m p le s  fro m  ru b b e r  p la n ta t io n s  
fo r  th e  p u rp o s e  o f  a n a ly s is ,  it  is  
n e c e s s a r y  t o  ta k e  s o m e  p re c a u t ­
io n s .  T h e  m o s t  im p o r t a n t  p o in t  
to  b e  k e p t  in  m in d  is  th a t  th e  
s a m p le s  c o l le c t e d  s h o u ld  be 
t r u e ly  r e p r e s e n ta t iv e  o f  the  a rea  
s a m p le d .  M o re o v e r ,  a f t e r  m a n u r ­
in g  t w o  t o  th re e  m o n th s  s h o u ld  
e la p s e  b e fo r e  s a m p le s  a re  
c o l le c t e d .  If th e re  is  u n i fo rm ity  
in  th e  n a tu re  o f  s o i l ,  l i e  o f  the  
la n d ,  m a n u r ia l h is to r y ,  a ge  o f  
the  ru b b e r  t r e e  a n d  g r o w th  o f  
ru b b e r  a n d  c o v e r  c ro p ,  o n e  
c o m p o s it e  s a m p le  o f  s o i l  a n d  
le a f  w o u ld  s u f f i c e  fo r  an  a rea  
u p to  2 0  h e c ta r e s  B u t i f  th e re  
a re  m a rk e d  d i f fe r e n c e s  in  the

a b o v e  fa c t o rs  ta k e  se p a ra te  
s a m p le s  fo r  th e  d i f fe re n t  a re a s  
It is  a ls o  d e s ir a b le  to  have  
s e p a ra te  le a f  s a m p le s  fo r  e ach  
c lo n e .

tf s o i l  a n d  le a f s a m p le s  are  
s im u lta n e o u s ly  c o l le c t e d ,  the  
s u ita b le  p e r io d  w o u ld  b e  b e tw e e n  
A u g u s t  a n d  O c to b e r .  B u t if  s o il 
s a m p le  a lo n e  is  c o l le c t e d ,  the 
p e r io d  b e tw e e n  D e c e m b e r  and  
f^ arch  w o u ld  a ls o  b e  su ita b le . 
T a k e  c o m p o s ite  s o il s a m p le s  at 
t w o  d e p th s  0 - 3 0  cm  a n d  3 0 -6 0

F o r  th is  p u rp o s e  s e le c t  at 
ra n d o m  5 t o  15  s p o t s  {d e p en d in g  
on  th e  t o t a l a re a  t o  b e  sa m p le d )  
a n d  d ig  6 0  cm  d e e p  p its  a t  these  
s p o t s .  A s  it  is  n e c e s s a r y  to  
a s c e r ta in  th e  e f fe c t  o f  p a s t  m anu ­
r in g  o n  th e  f e r t i i iW  o f th e  s o il ,  
lo c a te  p i t s  a t  the  s it e  o f  p a s t 
m an u r in g  a p p l ic a t io n .  ( F o r  m a tu re  
ru b b e r , f e r t i l i z e r s  a re  a p p l ie d  
e it h e r  b r o a d c a s t  o r  in  re c ta n g u la r  
p a t c h e s  in  th e  m id d le  o f  e v e ry  
fo u r  t r e e s ) .  D o  n o t  s a m p le  ro a d  
m a rg in s , la b o u r  l in e  s it e s ,  c a t t le  
s h e d  o r  c o m p o s t  p i le  n e ig h b o u r­
h o o d s ,  a re a  r e c e n t ly  fe r t i l iz e d ,  
o ld  b u n d s , m a rs h y  s p o ts ,  v e ry  
n e a r  t r e e s  o r  s tu m p s  o r  o th e rn o n - 
re p re s e n ta t iv e  lo c a t io n s .  A f t e r  
re m o v in g  th e  s u r f a c e  l i t t e r  
a n d  m u lc h ,  c u t  a th in  v e r t ic a l 
s e c t io n  o f  soH  fr o m  th e  t o p  to  a 
d e p th  o f  3 0  c m  u s in g  a sh a rp - 
e d g e d  t o o l suc\> a s  c h is e l.  P o o l 
a l l  the  s a m p le s  o f  0 - 3 0  cm  d e p th  
fr o m  th e  d i f f e r e n t  p i'.s  a n d  m ix  
w e l l .  If th e  s iz e  o f  th e  c o m p o s ite  
s a m p le  is  la rg e , re d u c e  b y  q u a r te r ­
in g .  F o r  th is  p u rp o s e  s p re a d  the  
w e l l- m ix e d  s o i l  in to  a th in - fa y e re d  
s q u a re  on  p o ly th e n e  sh e e t  or 
b r o w n  p a p e r .  D iv id e  th u  s q u a re  
in t o  fo u r  e q u a l s q u a re s  an d  d i s ­
c a rd  th e  s o i l  in  th e  d ia g o n a lly  
o p p o s ite  s q u a re s . R e p e a t  t h is  
p r o c e s s  u n t il a b o u t  5 0 0  gm  sa m p le  
o f  s o i l  is  o b ta in e d .  P re p a re  c o m ­
p o s i te  s a m p le  fro m  3 0 - 6 0  cm  
d e p th  a ls o  in  s im ila r  m an ne r,

D ry  the  s a m p le s  unde r shad e  and 
p a c k  them  in  c le a n  c lo th  bag 
an d  n e ve r  in m anure  c o n ta m in a t­
ed  gunny  o r a lk a th e n e  bags 
L a b e l e a ch  s a m p le  g iv in g  d e ta ils  
o f  b lo c k  s a m p le d , d e p th  o f 
s a m p lin g  an d  d a te  o f c o l le c t io n ,  
a n d  pu t the  la b e l in  the  bag. 
(W r it e  the  la b e l w i th  p e n c il and 
n e v e r  in  in k .)

L e a f  s a m p le s  a re  c o l le c t e d  
d u r in g  A u g u s t  to  O c to b e r  p e r io d . 
D u r in g  t h is  p e r io d  le a v e s  w o u ld  
b e  5 -8  m o n th s  o ld  D ep en in g  on 
th e  a re s  to  be  sa m p le d , s e le c t  
10 to  3 0  tre e s  a t ra nd o m . (U p to
5 h e c ta re s  s e le c t  10 t re e s , fo r 
2 0  h e c ta re s  s e le c t  3 0  t re e s , and 
fo r  a re a  b e tw e e n  5 an d  2 0  h e c ­
ta re s  s e le c t  p ro p o r t io n a te  num ber 
o f  t re e s ) . In the  c a se  o f b ra n ch e d  
im m a tu re  tre e s  and  t re e s  under 
ta p p in g , c o l le c t  fo u r b a sa l le a v e s  
fro m  the  te rm in a l w h o r l o f  lo w  
b ra n ch e s  in  sh a d e  fro m  each  
o f  the  s e le c te d  t re e s . Four 
b a s a l le a v e s  fro m  's p u r  le a v e s ' 
( sm a ll o f f - s h o o ts  w ith  o n ly  one 
w h o r l fro m  th e  t ru n k  o r m ain 
b ra n ch e s )  a re  a ls o  s u ita b le  fo r 
s a m p lin g  m a tu re  ru b b e r . B ra n ch e s  
w ith  n e w  f lu s h e s  an d  le a v e s  
in fe c t e d  b y  O id iu m  an d  o th e r le a f 
d is e a s e s  a re  u n s u ita b le  fo r sam p i 
ing . L e a v e s  fo rm e d  du r in g  the- 
o n se t  o f  s o u th -w e s t  m o n so o n  are 
a ls o  no t m a tu re  enough  to r 
s a m p lin g -  D o  n o t  s e le c t  B ro w n  
b a s t  or R o o t  d is e a s e  a f fe c te d  
t re e s  fo r  s a m p lin g  p u rp o se . In 
the  c a s e  o f  u n b ra n ch e d  young  
p la n ts  w ith  s to re y s ,  s e le c t  p la n ts  
w ith o u t  n e w  f lu sh e s , and  c o l le d  
fo u r b a s a l le a v e s  fro m  the  t o p ­
m o s t w h o r l .  If 3 0  t re e s  ar^ s e le ­
c te d ,  c o l le c t  o n ly  the  m id d le  
le a f - lB t  fro m  ea ch  le a f , i f  15 trees  
a re  s e le c te d ,  c o l le c t  the  tw o  
le a f - le t s  on e ith e r  s id e  and  if 
10 t re e s , c o l le c t  a l l  the  th ree  
le a f - le t s ,  s o  th a t ab o u t 1 20  le a f ­
le t s  w o u ld  b e  a v a ila b le  in  one 
c o m p o s ite  s a m p le . P la c e  the  
le a v e s  b e tw e e n  sh e e ts  o f n e w s ­



pape r, and la be l each  com pos ite  
sam p le . S e n d  the  sam p le s  o f 
s o il and le a f to  the O ire c lo r  
Rubber R e sea rch  Institu te  of 
Ind ia , K o tta y a m -9 , KerjHa as 
q u ic k ly  as p o s s ib le , if  it is  not 
p o ss ib le  to  d e liv e r  the sam p les  
w ith in  24 hours a fte r  c o l le c t io n .  
The  sam p le s  m ay be d r ie d  by 
p re ss ing  w ith  an e le c t iv e  iron  
heated to  the tem pera tu re  used 
f o r  p re ss ing  the co t to n  c lo th e s . 
A lo n g  w ith  the  sam p le , send 
the  ca se  h is to ry  o f the area 
rep resen ted  by  each  sam p le  in 
the  p ro fo rm a  g iven  h e lo w :

C ase  H is to ry  Sheet o f  the Sam pled 
A rea /E sta te

1- Nam e o f the e s ta te  w ith  
p o s ta l add ress

2. N am e o f the  b lo c k  sam p led  
a long  w ith  area in h ec ta res .

4 . D ep th  o f sam p lm g: 0 -3 0  cm 
3 0 -6 0  cm .

5 . D a te  o f sam p ling .

6 . P la n t in g  m a te r ia l used w ith  
spa c in g .

SOIL A N D  L E A F  ANALYSIS

7. A ge  o f the  tree m the sam pled
area.

8 . A ve rag e  g irth  o f the tre e s  in 
the sam pled area. (In the 
case  o f seed ling , the g irth  at 
the he igh t o f 50  cm  from  the 
base, and fo r budd ings the 
g irth  at 125 cm  from  the bud 
union, m ay be  given.)

9 . E le va t io n  above  mean sea 
leve l.

10. R a in fa ll average fo r la s t  five  
years.

1 1 . S lo p e - le v e l— gentle/m ed ium /
steep.

12. C o ve r  crops.

( 1) PwefPuerar/a.Cahpogon- 
ium, Cemrjsema or Desm- 
odium. /

(2) M ix tu re  o f legumes.
(3) O thers.

13. P re v io us  h is to ry  o f  the 
sam p led  area. (Here s ta le  
w he the r the area is  a rep lan t­
ing o f n ew  p lan t in g , p rev iou ­
s ly  cu lt iv a te d  o r v irg in  area.)

14 M anu ring  h is to ry . (Hera s ta te  
the  rubbe r m ix tu res  used 
s p e c ify in g  the various in g re ­

d ien ts , com pos it io n  and qua­
n t ity  a p p lie d  per tree  or per 
hecta re  fo r the past three 
years).

15. T im e and m ethod o f app li­
ca tion .

16. T app ing sy stem  (S/2  d/2 S/ 
2d /3  etn.) adopted w ith  
average y ie ld  fo r the past 
th ree  years  w ith  in it ia l tapp ­
in g  height.

17. P lease  s ta te  w hethe r the 
sam p led  f ie ld  is  w ith  rubber 
m ixed w ith  co co nu t,a recanu i. 
arecanut o r in te rcu lt iv a ted  
w ith  ta p io ca , banana e tc .

18. S tand  per hectare,

19. P ro te c t iv e  m easures adopted 
aga inst d iseases.

20. P lease  s ta te  w hethe r s tim u l­
an ts  lik e  'e th re l' are used if  
s o , g ive  d e ta ils .

11. A n y  other re levan t in fo rm a t­
ion.

Place............... ................
Date .................................

Signature ......................

A R D C  P ER FO R M A N C E

A g g re g a te  d isbu rsem en ts  (o f re fia n ce )  b y  A g r icu ltu re J R e fin an ce  and Deve lopm ent 
C o rp o ra t io n  (A R D C )  du ring  the year ended Ju n e  1981 , reached  an a ll- t im e  high o f  Rs. 499  
c ro re s  aga in st R s. 4 12  c ro re s  in  the p rev ious year. R esou rces requ ired  fo r the pu rpose  
w a re  ra is ed  b y  b o rro w in g  Rs. 2 45  c ro re s  fro m  the Governm ent o f  Ind ia, Rs 95  c ro re s  from  
t iie  R e se rv e  B ank  and R s. 35  c ro re s  from  the open m arket be s id e s  p lough ing  back 
re p aym en ts . C om m itm en ts  in  re sp e c t o f n ew  schem as app roved  during 1 98 0 -81  a lso  
to u ched  the  h ighest eve r m ark  o f Rs, 8 0 0  c ro res .

C u m u la tiv e  d isbu rsem en ts  under the th ird  A R D C  c re d it  p ro je c t a s s is te d  b y  the  in te rna tio na l 
D eve lop m e n t A s s o c ia t io n  (ID A ), w h ich  had becom e e f fe c t iv e  fro m  Janua ry  2 . 1 980 , reached 
a le v e l o f R s. 3 7 7  c ro re s  and e x ceed ed  the ID A  e s tim a te  o f Rs, 3 55  c ro re s  b y  R s. 42 cro res  
as a t the  end  o f Ju n e  1981 . The A R D C  s u c c e s s fu lly  n ego tia ted  w ith  the In te rn a t ion a l Fund 
fo r A g r ic u ltu ra l D eve lop m e n t ( IF A D ) the Sunde rban  deve lopm e n t p ro je c t in W e s t  Bengal. 
U n d e r the  b i la te ra l a s s is ta n c e . U S A ID  c re d it  o f 8 3 5 .6  m illio n , U . K . c red it  o f £  11 m illio n  
tw o  K fW  (W e s t  G e rm any ) c re d its  o f D M  62  m illio n  and D M  38  m il lio n , and  the  N e th e r lands 
c re d it  o f  5 0  m illio n  D f l w e re  a lso  n ego tia ted  du rin g  the  year. The  A R D C  a ls o  a v a ile d  of 
b i la te ra l d o n o r 's  c re d it  o f  R s. 133 c ro re s  du ring  the  yea r w h ic h  aga in  w a s  the h ighest 
le v e l e ve r a ch ie v ed .
O f  the  to ta l d isb u rse m e n ts  o f R s. 4 9 9  c ro re s  du r in g  the  year, R s. 284  cro res  re la ted  to 
p ro je c ts  a s s is te d  b y  the  W o r ld  Bank ID A /K fW  group. The d isbu rsem en ts  by  A R D C  en ab led  
the  gove rn m en t o f India to  d ra w  fo re ign  exchange  o f % 168 m il lio n . In a dd ition  d isbu rsem en ts  
q u a lify in g  fo r  a s s is ta n ce  under the b ila te ra l dono r a rrangem ents  am oun ted  to  $ 162 m illio n .
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R a is in g  o f  a n n u a l fo o d  o r  ca sh  
c r o p s  a lo n g  r^ ith  ru b b e t  du r in g  
th e  in it ia l  y e a r s  Is p r a c i i s e d  in  
m a n y  s m a llh o ld in g s  in  Ind ia , a s  it  
fe t c h e s  s o m e  re tu rn  d u r in g  the  
im m a tu r it y  p e n o d .  in t re rc r o p p in g  
a ls o  r e d u c e s  c o s t  o f  w e e d in g .  
M e n y  s m a llh o ld e r s  r a is e  in t e r c ro ­
p s  d u r in g  in it ia l  y e a r s  a n d  then  
a t te m p t  to  e s t a b l is h  co»^er c fo p s .  
T h is  r e s u l t s  in  p o o r  e s ta b lis h m e n t  
o f  the  le g u m in o u s  g ro u n d  c o v e r s  
s in c e  l ig h t  b e c o m e s  a l im it in g  
fa c t o r  a s  c a n o p y  c lo s e s .  T he  
b e n e l i t s  th a t  c a n  b e  o b ta in e d  by  
g r o w in g  a  le g u m e  c o v e r  a ro  a lm o s t  
lo s t  b y  in d is c r im in a te  in t e fc r o p -  
in g . M o re o v e r ,  r a is in g  o f in t e r c r o ­
p s  a f t e r  th e  r o o ts  o f  ru b b e r  h a ve  
s ta r t e d  s p r e a d in g  m ay  r e s u lt  in 
d a m a g e  t o  r o o ts ,  a s  in te r c ro p s  
re a u ire ^ a d e q u a te  t i l la g o .  T il la g e  
w i l l  a ls o  e n c o u ra g e  s o i l  e ro s io n . 
H o w e v e j ,  o n  e c o n o m ic  c o n s id e ra -  
to in s .  in t e r c ro p p in g  c o u ld  be 
p r a c t is e d  in  s m a llh o ld in g s  p ro v id e d  
th e  c r o p s  s e le c t e d  n e ith e r  d e te r io -  
a te  th e  s o i l  n o r s ta n d  in  th e  w a y  
o f  e s t a b lis h in g  a le g u m in o u s  c o v e r .  
In te r c r o p p in g  is  s e ld o m  p ra c t is e d  
in  la rg e  e s t a te s  o w in g  to  th e  h ig h  
la b o u r  r e q u ire m e n t , m a n a g e m e n t  
p r o b le m s  a n d  a w a r e n e s s  o f  the  
b e n e f ic ia l  e f f e c t s  o f  g ro w in g  
le g u m in o u s  c o v e r  c r o p s  fro m  the  
b e g in n in g  i t s e lf .  A  s u r v e y  on 
in t e r c ro p p in g  in  In d ia  c o n d u c te d  
d u r in g  1 9 7 6  r e v e a le d  th a t  in 
th e  o rd e r  o f  p r e fe r e n c e  ta p io c a ,  
p a d d y ,  g in g e r  a n d  'n e n d ra n ' 
v a r ie t y  o f  b a n a n a  a re  ih e  m o s t 
p o p u la r  in t e r c ro p s  g ro w n  b y  s m a ll­
h o ld e r s .  T h e  n e t  re tu rn  pe r 
h e c ta re  o b ta in e d  fr o m  d i f fe re n t  
c r o p s  is  g iv e n  b e lo w :

lo fc r c r o p s :  C o s t  o f  c u lt iv a t io n  aod 
n e t re tu rn  

C o s t  o f  c u lt iv a t io n  P r o f it  
I n t e r c ro p s  (R s /h a )  (R s/ha )

T a p io c a 1 4 5 4 1421
P a d d y 1561 9 6
G in g e r 8 0 2 3 7 1 0 7
B a n a n a 2 4 3 9 175 9

T h e  m am  a t t ra c t io n  o f g in g e r  ts 
th e  h ig h e s t  n e t re tu rn . C u lt iv a t io n  
o f  the  c ro p ,  b e in g  la b o u r  in te n s iv e , 
ca n  p r o v id e  e m p lo y m e n t  to  ttie  
fa m ily  o f  the  s m a ll h o ld e r . Even  
th o u g h  p re p a ra t io n  o f  b e d s  in v o l­
v e s  r e la t iv e ly  d e e p  t i l l in g ,  the  la rg e  
q u a n t it y  o f  m u lc h  a p p l ie d  to  the  
c r o p  p r o t e c t s  the  s o i l ,  a n d  the  
fa rm  y a rd  m an u re  a d d e d  to  it  
im p ro v e s  it s  p h y s ic a l p ro p e r t ie s . 
M o r e o v e r ,  la rg e  q u a n t it ie s  o f 
in o rg a n ic  f e r t i l iz e r s  a re  a ls o  
a d d e d . T h u s  g in g e r  c u lt iv a t io n ,  
w ith  p ro p e r  a g ro n o m ic  rnputs. 
p ro m o te s  the  g r o w th  o f ru b b e r . 
It h a s  be e n  o b s e r v e d  th a t  the  
lo c a l  m a rk e tp r ic o  o f  g in g e r  is  
l ia b le  to  w id e  f lu c tu a t io n s .  M a n y  
s m a ll g r o w e r s  d o  n o t  ta k e  up 
g in g e r  in t e r c ro p p in g  o w in g  to  the  
u n c e r ta in ty  o f  m a rk e t  an d  the  high 
in v e s tm e n t  re q u ire d .

F ie ld  e x p e r im e n ts  c o n d u c te d  in 
In d ia  t o  s tu d y  the  e c o n o m ic s  and  
e f f e c t s  o f  g ro w in g  in te r c ro p s  t ik e  
p a d d y ,  ta p io c a ,  b a n a n a  a n d  g reen  
g ram  s h o w e d  th a t  'n e n d ra n ' 
b a n a n a  w a s  th e  m o s t s u ita b le .

T he  g re a te s t  a t t ra c t io n  o f 
t a p io c a  in t e r c ro p p in g  is  th a t it  is  
e a s y  to  c u lt iv a te  a n d  is  in  h igh  
d e m a n d  a s  a fo o d  c ro p .  T he  
g r o w th  o f  r u b b e r  h a s  b e e n  a d v e r ­
s e ly  a f f e c t e d  b y  th is  c r o p  b e c a u se  
o f  c o m p e t it io n  fo r  su n lig h t . M o re ­
o v e r ,  fro m  the  a g ro n o m ic  p o in t  o f  
v ie w ,  t a p io c a  is  a n  u n d e s ira b le  
in t e r c ro p  a s  it  e x h a u s ts  a s  w e l l  as 
e ro d e s  s o i l .  It a ls o  a t t ra c t s  
ro d e n ts  w h ic h  la t e r  dam ag e  th« 
ta p  roo t#  o f ru b b e r  p la n ts .

P a d d y  an d  g re e n  g ram  co u ld  
p ro v e  to  be  p r o f it a b le  o n ly  i f  th e y  
a re  rg is e d  e m p lo y in g  fa m ily  la b o u r. 
M o re o v e r ,  t i l l a g e  fo r  p a d d y  r e s u lts  
in  q u ic k  s o i l  d e te r io r a t io n ,  N e ve r- 
t h le s s ,  t h is  b e in g  th e  s ta p le  fo o d  
is  p r e fe r re d  b y  m a n y  g ro w e r s .

T h e  n e t re tu rn s  o b ta in e d  fro m  
'n e n d r a n ’ b a n ana  a re  q u it e  a t t r a c ­

t iv e , T h is  v a r ie t y  has good 
d em and  an d  h e n ce  an assu red 
m a rk e t . T he  c a p it a l in vestm en t 
re q u ire d  is  n o t  v e ry  h igh . It has 
been  fo u n d  th a t the  g irth in g  of 
r u b b e r  is  h ighe r d u r in g  the  in it ia l 
y e a rs  w h e n  in te rc ro p p e d  w ith  
'n e n d ra n ' banana . T h is  is  so  
b e cau se , th e se  p la n ts  e x e r t a 
b e n e f ic ia l e f f e c t  on  the  m ic ro - 
c l im a te  b y  ke e p in g  the  v ic in it y  
a f  ru b b e r  p la n ts  c o o l and  humid 
an d  d o  n o t  c o m p e te  w ith  rubber 
fo r  l ig h t . T he  o th e r  advan tag e s  
o f  th is  c r o p  a re : ( i)  C o v e r  c ro p s  
c a n  b e  e s ta b lis h e d  s u c c e s s fu lly  
in  the  f ir s t  y e a r  it s e lf ;  ^li) G ro w th  
o f  w e e d s  can  be k e p t  d o w n  thus 
red u c in g  w e e d in g  c o s t  and  c o m ­
p e t it io n  w ith  m a in  c ro p ; ( i i i)  S o il 
d is tu rb a n c e  re q u ire d  fo r ra is in g  
the  c ro p  is  m in im um  and  h ence  it 
d o e s  n o t  in c re a se  s o i l  e ros ion ; 
( iv )  S in c e  la rg e  q u a n t it ie s  o f 
f e r t i l iz e r s  a re  u se d  fo r  banana 
c u lt iv a t io n ,  s o i l  is  a lw a y s  le ft 
e n r ich e d ; an d  (v) L a rg e  q u a n t it ie s  
o f  c ro p  re s id u e s  a re  a d d e d  b y  w ay  
o f  sh e a th s  an d  le a v e s  w h ic h  can 
b e  u sed  a s  g o o d  m u lch in g  m a te r i­
a ls  a f te r  h a rv e s t .

( T h is  is  re p ro d u c e d  fro m  a 
c h a p te r  on  'F ie ld u p k e e p ' p ub lish ed  
in  the  H and  B o o k  o f  N a tu ra l 
R u b b e r  P ro d u c t io n  in  Ind ia , The 
c h a p te r  is jo in t ly  w r it t e n  by 
D r . S . N a ra y a n a n  P o tt i,  R Ko th an - 
d a ra m a n  an d  M . M a th e w )
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INAUGURATION OF 
RUBBER NURSERY 
AT PANDALAM

THE

v iew  o f the nu rse ry  s ite

Shri K M ohanachand ran  IA S  inaugurates the plan

The C ha irm an  Rubber Board  
Shrj K M ohanachand ran  IAS  
fo rm a lly  inaugurated the B o a rd 's  
new  nursery at Panda lam  on 3 1 s i 
A ugust 1981 . The m ee tin g  a rran ­
ged in  con n ec tion  w ith  the 
inauguration  w a s  p re s id ed  Over 
b y  S h r i P K V e la yudhan  M LA . 
Shri PD  George , M em ber, Rubber 
Board . S h t i P M ukundan  M enon, 
R ubber P rod u c t io n  Com m iss ioner 
Sh r i N Radhakrishnan  Nair, P re s i­
den t o f  V a r ik o li l F am ily  T ru s t and 
Shri K Paopachan , P re s id e n t. 
T h sk keka ra  Pan chaya t spoke . The 
to ta l area o f the new  nursery is 
abo u t 7 h ec ta res .

The R ubber B o a rd  has a lready  
7 nurseries  >n d iffe re n t  p a rts  o f 
K e ra la .



TRAINING
FOR
BANK
O FFIC ER S

S h r i N  P N a ra y a n a n  lA S ,  
M an a g in g  D ire c to r , K e ra la  Slate 
C o - o p e r a t iv e  C s n t r a i 
L a n d  M o r tg a g e  Bank  
m a u g u ta te s th e  tra in in g  
p rog ram m e
on  2 4 -9 -1 9 8 1  a t  the  C o u n c il Hall 
o f  the  R ub b e r  R e se a rch  
In s t itu te  o f  Ind ia  at Ko ttayam ,

T h e  A g r ic u itu r« 'l O f f ic e r s  
f r o m  K e ra la  S ta t e  C o o p e r a t iv e  

C e n t ra !  L a n d  M o r tg a g e  B an k  
a n d  v a r io u s  

P r im a r / L a n d  M o r tg a g e  B a n k s  
h a v e  u n d e rg o n e  an  in te n s iv e  

t r a in in g  on  th e  v a r io u s  
a s p e c t s  o f n a tu ra l 

r u b b e r  p ro d u c t io n  a n d  p ro c e s s in g  
a t th e  R u b b e r  R e se a rc h  

I n s t it u te  o f  In d ia  in  tw o  
b a tc h e s  d u r in g  

S e p te m b e r  an d  O c to b e r  1 9 8 1 .

S h r i P  M u k u n d a n  M e n o n , R ub b e r  P ro d u c t io n  
C o m m is s io n e r  a ls o  a d d re s s e d  the  t ra in e e s .



In re cen t days , the ro le  of 
v o lu n ta ry  o rgan isa t io n s  in the 
d eve lop m e n t f ie ld  t^as assum ed 
w id e r  im p ortance  and greater 
say  due to  m u lt ip le  reasons. 
M o re  than any  other b o d y  or 
dep a rtm en t these  organ isa tio n s 
have  com e to  h o ld  a g rass-ro o t 
le v e l co n ta c t w ith  the p eo p le  
and  are  to d a y  in an una ssa ila b le  
p o s it io n  to  o rgan ise  the p eo p le  
and  ensu re  the ir a c t iv e  p a r t ic ip a ­
tion  in the d eve lop m e n t schem es 
o r ig in a tin g  even  at the G o ve rn ­
m en t le v e l. It w i l l  th e re fo re  be 
in ad v is ab le  to  e s chew  these  
o rg a n is a t io n s , w h ite  a ttem pting

.Malanadu Devclopmeot Society 
is an Organisation For spi‘arbeading 
the integrated development or 
people in the dioccse of Kanjira- 
pally. Its objective is to render 
help to the people through its wide 
9pcctram of activities. The follow­
ing article gives a brief account 
of the activities of the Society.

MALANADU
DEVELOPMENT SOCIETY

ST  V A R K E Y  
P R O JE C T  O FF IC E R

to  im p lem en i any peo p le -o r ien ted  
prog ram m es.

M a lanadu  Deve lopm ent S o c ie ty  
IS such  an organ isa tion  w o rk ing  
in the  C e n tra l K era la  fo r the 
in teg ra ted  deve lopm en t o f the 
peo p le , p a r t ic u la r ly  the  w eakes t 
sec tio n s . Though  it  is  the o f f ic ia l 
o rgan tsa tian  o f the  d io ce se  o f 
K a n jira p a lly  fo r s o c ia l w o rk , no 
ba rr ie r is  le t to  p reven t its 
se rv ice s  reach ing  to  a ll ca tegor ie s  
o f p eo p le  ir re sp e c t iv e  o f re lig ion , 
ca s te , or any other ex traneous 
con s ide ra t io n s . It w a s  reg is te red  
in J u ly  1977  as a ch a rita b le  orga- 
r^isation under the T ravan co re - 
C och in  L ite ra ry  S c ie n t if ic  and 
Charitab le^  S o c ie t ie s  R eg is tra tion

A n  irr ig a t io n  pond  c o n s tru c te d  b y  M D S a t  A nakavu , Id ikk i

A c t  X l lo f  1955 . H is E x c e lle n c y  
the 8 tshop o f Kan iirapaH y is  its  
T rustee , and has the V ic a r  Genera l 
V . R ev . Fr. Jo se ph  Tha iparam p il 
as the P res iden t. The th ru st and 
dep th  o f its  in vo lvem en t m the 
deve lopm ent f ie ld  h ow eve r is p ro -  
pe lted  by  its  S e c re ta ry  Fr. M a thew  
V adakem u ry il. w hose  devo tion  
and hard w o rk  have been  in s tru ­
m en ta l in ta k ing  this organ isa tion  
to  Its p re sen t-d a y  shape. The 
S o c ie ty  is  m anaged by  a Board  of 
D ire c to rs  con s is ting  o f n in e  m em ­
bers. and it  has a seven  m em ber 
ad m in is tra t iv e  team  to  co -o rd in a te  
and superv ise  its varions a c t iv it ie s .

Objectives

E ssen t ia lly , it is a se rv ice  orga­
n isa tion , se l-u p  to  w o rk  fo r the 
deve lopm en t o f the p eo p le  w ith in  
the d io ce se  o f K a n jira p a lly , v iz  
the  c iv i l d is t r ic ts  o f Id ikki, 
K o tta y a m .a n d  Q u ilon . A g r icu ltu re  
d eve lopm e n t, liv e s to c k  rearing 
schem es, p o u ltry , bee keep>ng, 
s ilk  w o rm  rearing , nursery scho o ls , 
com m un ity  hea lth  e x te ns io n  w o rk , 
m other and ch ild  h ea lth  ca re  p fo - 
ie c ts . khad i 8t v illa g e  in du str ie s , 
lo w  c o s t housing  prog ram m e, sa n i­
ta tion  prog ram m es, d r in k in g  and 
irr ig a t io n  w a te r sup p ly  p ro je c ts , 
fue l g enera tion  through  gobar 
gas. sm a ll s c a le  in du str ie s  in the 
c o -o p e ra t iv e  se c to r, se lf -e m p lo y ­
m ent p ro ie c ts , and C . R. S . a ided  
fo o d  fo r w o rk  schem es a ll becom e 
e f fe c t iv e  to o ls  in the hands of 
M a lanadu  D eve lopm e n t S o c ie ty  
fo r  re a lis in g  the true  deve lopm en t 
o f the  peo p le . N o tw ith sta n d in g  this 
w id e  spec trum  o f Its a c t iv it ie s , 
M a lanadu  D eve lopm e n t S o c ie ty  
in v a r ia b ly  c lin g s  t o s o c ia l w o rk -o r-



t r a iim in g
FOR
BANK
O FFIC ER S

S h r i N  P N a ra y a n a n  lA S ,  
M a n a g in g  D ire c to r . K e ra la  State 
C o - o p e r a t iv e  C e n tra l 
L a n d  M o r tg a g e  Bank  
in a u g u ra te s  the  tra in in g  
p ro g ram m e
on  2 4 -9 -1 9 8 1  a t the  C o u n c il Hall 
o f the  R u b b e r  R e se a rch  
In s t itu te  o f  Ind ia  a t Ko ttayam .

T h e  A g n c u l tu r d I  O f f ic e r s  
f r o m  K e ra la  S ta t e  C o o p e r a t iv e  

C e n t r a l L a n d  f^ o rtg ag e  B a n k  
a n d  v a r io u s  

P r im a ry  L a n d  M o r tg a g e  B a n k s  
h a ve  u n d e rg o n e  an  in te n s iv e  

t ra in in g  on  the  v a r io u s  
a s p e c t s  o f  n a tu ra l 

ru b b e r  p ro d u c t io n  an d  p ro c e s s in g  
a t  th e  R u b b e r  R e se a rc h  
I n s t itu te  o f  Ind ia  in tw o  

b a tc h e s  d u r in g  
S e p te m b e r  an d  O c to b e r  1 98 1 .

S h n  P M u k u n d e n  M e n o n , R ub b e r  P ro d u c t io n  
C o m m is s io n e r  a ls o  a d d re s s e d  the  t ra in e e s .



In re cen t days, the ro le o f 
v o lu n ta rv  o tgan isa tio riB  in the 
de ve lo p m e n t f ie ld  has assum ed 
w id e r  im p o f ia n ce  and g reater 
s a y  due to  m u lt ip le  reasons. 
M o re  than any  other bo d y  or 
dep a rtm en t these o rgan isa tions 
have  com e  to  h o ld  0 g ra ss-roo t 
le v e l co n ta c t  w ith  the  peo p le  
and  are  to d a y  in an una ssa ila b le  
p o s it io n  to  o rg an ise  the p eo p le  
and  ensu re  the ir a c t iv e  p a r t ic ip a ­
t ion  in  the  d eve lop m e n t schem es 
o r ig in a tin g  even  at the Govern* 
m en t le v e l. It w i l l  th e re fo re  be 
m adv isab le  to  e s ch e w  these  
o rg an is a t io n s , w h ile  a ttem pting

Malanadu Development Society 
is an Organisation for spt’arbeading 
(he integrated developmcDt of 
people in the diocese of Kanjira- 
p a lly . Its  ob jective is  to render 
he lp  to the people through it s  wide 
spcctrum  of activities. Tbe follow­
ing article gives a brief account 
of the activities of the Society.

MALANADU
DEVELOPMENT SOCIETY

S T  V A R K E Y  
P R O JE C T  O FF IC E R

to  im p lem en t any peo p le -o r ie n te d  
prog ram m es.

M a lanadu  D eve lopm ent S o c ie ty  
IS such  an o rgan isa tion  w o rk ing  
in the  C e n tra l K era la  fo r the 
in teg ra ted  deve lopm en t o f the 
peo p le , p a r t ic u la r ly  the w eake s t 
se c tion s . Though it is  the o f f ic ia l 
o rgan isa tian  o f the  d io ce se  o f 
K a n jira p a lly  fo r s o c ia l w o rk , no 
ba rrie r is  let to  p reven t its 
se rv ice s  reach ing  to  a ll ca tegor ie s  
o f p eo p le  ir re sp e c t iv e  o f re lig ion , 
ca s te , or any  other ex traneous 
con s id e ra t io n s . It w a s  reg is te red  
in J u ly  1977  as a c h a rita b le  o rga ­
n is a tio n  under the T ra van co ie -  
Coch in  L ite ra ry  S c ie n t if ic  and 
Charitab le^  S o c ie t ie s  R eg is tra tion

A n  irr ig a t io n  pond  c o n s tru c te d  b y  M  0  S  a t A nakavu , Id ikki

A c t  X l lo f  1955 . H is E x c e lle n c y  
the B ishop o f K an jirapa llv  is  its  
T rustee , and has the V ic a r  Genera l 
V ,R e v .  F f. Jo se ph  Tha iparam p il 
as the P res iden t. The th ru st and 
dep th  o f its  in vo lvem ent in the 
deve lopm ent f ie ld  h ow eve r is p ro ­
pe lle d  by its  S e c re ta ry  Fr. M a th ew  
V adakem u ry il, w hose  devo tion  
and hard w o rk  have been in stru . 
m enta l in ta k ing  th is  organ isa tion  
to  Its p re sen t-d ay  shape. The 
S o c ie ty  is  m anaged by  a Bo a rd  of 
D ire c to rs  con s is ting  o f n in e  m em ­
bers, and it  has a seven  m ember 
a d m in is tra t iv e  team  to  co -o rd in a te  
and sup e rv ise  its  va rion s a c t iv it ie s .

Objectives

E ssen t ia lly , it  is a se rv ice  o rga­
n isa tion . se t-up to  w o rk  fo r the 
deve lopm en t o f  the peop le  w ith in  
the d io ce se  o f K a n jira p a lly . viz- 
the  c iv il d is t r ic ts  o f Id ikki, 
K o tta y am .an d  Q u ilon . A g r icu ltu re  
deve lopm e n t, liv e s to c k  rearing 
schem es, p o u ltry , bee k e e p n g , 
s i lk  w o rm  rearing, nursery scho o ls , 
com m un ity  hea lth  e x te ns io n  w o rk , 
m other and ch ild  h ea lth  ca re  p ro ­
je cts , khqd i 3i v illa g e  in du str ie s , 
lo w  c o s t housing  prog ram m e, sa n i­
ta t ion  p rog ram m es, d r in k in g  and 
irr ig a t io n  w a te r  sup p ly  p ro je c ts , 
fue l g enera tion  through  gobar 
gas. sm a ll s c a le  in du str ie s  in the 
co -o p e ra t iv e  se c to r, s e lf-em p lo y - 
m ent p ro ie c ts , and C . R . S . a ided 
fo o d  fo r w o rk  schem es a ll becom e 
e f fe c t iv e  to o ls  in the  hands of 
M a lan adu  D eve lopm e n t S o c ie ty  
fo r  re a lis in g  the true deve lopm e n t 
o f the peo p le . N o tw ith sta n d in g  this 
w id e  spec trum  o f its  a c t iv it ie s . 
M a lan adu  D eve lopm e n t S o c ie ty  
in v a r ia b ly  c lin g s  to s o c ia l w o rk -o r-



P .  K . N a fa y a n a n  P u b lic  R e la t io n s  O f f ic e r ,  R u b b e r  B o a rd  in aug u ra t in g  
a n u r s e r y  a t  Ih e  M . D. S .  T r a in in g  C e n t re  C a m p u s , P a ra th o d e , b y  s o w in g  
a h a n d fu l o f  r u b b e r  s e e d s .  T h e  M  D  S  p ro p o s e s  to  o p e n  fe w  m o re  
n u r s e r ie s  d u r in g  th is  y e a r .  R e v . F r. M a th e w  V a d a k k e m u r iy i l S e c re ta r y  
M D S  a n d  K . K .  R a m a c h e n d ra n  P il ia i  a re  a ls o  seen  in  th e  p ic tu re ,

g a n is in g  the  p e o p le ,  a n d  im p e le ' 
m e n t in g  d e v e lo p m e n t  p r o je c t s  o f 
c o m m o n  b e n e f it  th ro u g h  lo c a l 
d e v e lo p m e n t  u n its  c o n s t i tu t e d  b y  
th e  lo c a l  p e o p le ,  in  w h ic h  the  
p e o p le  t h e m se lv e s  p la y  th e  s ig n i­
f i c a n t  r o le  in  d e c is o n  m a k in g  
p la n n in g ,  an d  im p le m e n t in g ,

Aclnirics

In the  f ie ld  o f  a g r ic u ltu r e .  
M a la n a d u  D e v e lo p m e n t  S o c ie t y  
h a s  b e e n  g iv in g  e x t r a  a t t e n t io n  
to  p r o v id e  r e l ie f  to  th e  p o o r  
fa rm e r.  W it h  t h is  in t e n t io n ,  tt 
h a s  s ta r t e d  w o r k in g  on  a m a jo r  
p la n  to  h e lp  1 0 0 0  p o o r  f a m ilie s  
to  c u lt iv a te  ru b b e r  in  th e ir  s m a ll 
h o ld in g s  f o l lo w in g  the  m o s t  
s c ie n t i f ic  a n o  p ro v e n  p r a c t ic e s  
o f  a g r ic u ltu r e .  L ik e w i s e ,  it  has 
a ls o  c o m m e n c e d  a m a s te r  p ro ie c t  
to  h e lp  2 0 0 0  fa m ilie s  o f  H igh  
R a n g e s  to  c u lt iv a te  c o f fe e  and  
c a rd a m o m  in  th e ir  s m a l l  h o ld in g s .  
T h e  m o t iv e  b e h in d  th e s e  p r o je c t s  
is  to  p ro v id e  n e c e s s a r y  o r ie n t a t ­
io n  t o  th e s e  p o o r  fa rm e rs  to  
a d o p t  in t e n s iv e  c u lt iv a t io n  e v e n

m th e ir  em a il h o ld in g s  and  ob ta in  
op tim um  re tu rn s  fro m  th e ir  'and 
an d  thu s ra is e  th e ir  s o c io -e c o n o ­
m ic  s ta n d a rd . 20  c en tre s  m the 
H ig h  R ange s, a n d  8 v it la g e s  in the 
K a n jir a p a l ly  and  P e ih an am th itu i 
ta lu k s  w i l l  b e  co v e re d  by  these  
m a jo r a g r ic u ltu re  deve lopm en t 
p ro je c ts . B e s id e s  these  im p o rt­
an t s t r id e s  b e in g  m ade  b y  the 
S o c ie t y  in to  the  f ie ld  o f d e v e lo p ­
in g  a v e r y  v it a l s e c to r  o f our 
e c o n o m y , tn e  M a la n a d u  D eve lop ­
m en t S o c ie t y  has a ls o  im p lem en t- 
ed  se v e ra l o th e r p ro je c ts .

Livestock Rearing

It t ia s 'p la n n e d  and  im p le m e n t­
ed  th re e  D a iry  p ro je c t s  at 
P e e rm a d e  K a n a y a n k a v a y a l. and 
P a n a ka ch ira  c o v e r in g  a to ta l 
num ber 3 1 0  fa rm e rs . It has a 'so  
im p le m e n te d  a go a t rearing  
p ro je c t  in the  d io c e s a n  area, 
c o v e r in g  5 0 0  fa m ilie s  sp read  out 
in 3 4  v illa g e s .

Bi-c Keeping
M D S  has r ig h t ly  e a rn e d  the 

c r e d it  fo r  d e v e lo p in g  b e e  keep in g  
in d u s t ry  in  the  c e n tr a l K e ra la .

M a rk e t in g  the ir  o w n  p ro d u c ts  
M e m b e rs  o f  the  M a la n a d u  H a n d ic r a ft s  C o - o p e ra t iv e  
S o c ie t y  a c o -o p e ra t iv e  u n it  s ta r te d  b y  M . D, S.



118 bee keepe rs ' a sso c ia t io n  has 
50Q  fu ll f ledged  m em bers and 
c o l le c t s  an annual p rod u c t io n  of 
o ve r 2 5 0 0 0  kg  ap ia ry  honey U 
is  fa$ t w o rk in g  to w a rd s  that 
g o a l w h en  the  en tire  honey c rop  
o f our rubber p lan ta t io n s  cou ld  
be c o l le c te d  w ith o o t  a llo w in g  
to  be  w a s te d  as m o s i ly  happens

Silk Frodwctioii

L ik e  bee  keep ing , M O S  has 
a ls o  a p ione rr ing  ro le  in the  s ilk  
p rod u c t io n  a c t iv ity  in  Ke ra la , it 
has tw o  un its  p ro d u c in g  eri and 
s en  s ilk , and  is m ak ing c lo th e s  
fro m  th is  s ilk .

M A LA N A D U  DEVELOPM ENT SOCIETY

ive  se c to r, w ith  an em p loym en t 
ca p a c ity  o f 150. One of these 
un its , the W iem ens rad io  and 
soeaker assem b ling  Un it has been 
se t up w ith  the co -o pe ra tion  of 
K e ltron  as it s  a n c il la r y  unit. 
T w o  o f these un its  have  been 
se t up fo r m anufactu ring  rubber 
bands, threads, and k a la i shee ts.

Community Health Work

M D S  has a vast n e tw o rk  o f 
3 4  cen tre s  ca te rm g to  6220  
b e n e f ic ia r ie s  under its  com m un ity  
h ea lth  w o rk  p rog ram m e, D is tr ib u ­
t ion  o f  nu trit ious  fo od . im m un iza­
t ion  to  a ll ch ild ren  under five

D eve lop in g  Bee Keep ing  Industry 
fi/l D S p ro v id e s  a il equ ipm ents fo r bee  keep ing  industry  
and  a ls o  pu rchases the  en tire  p rod uc tio n  o f bee keepe rs .

Village liithistrics

W ith  the  he lp  o f  the Khad i 
B o e rd , M D S  hns se t up tw o  fib re  
un its , tw o  cane & b a m b o o  units, 
one v il la g e  o il in d u s try , on e  soap  
un it, and  a s i lk  p ro d u c t io n  unit, 
w h ic h  toge th e r p ro v id e  e m p lo y ­
m ent to  2 0 0  pd fso n s.

S m a ll S ca lc  Industries 

M D S  has o rg an ised  fou r sm all 
c s le  in d u str ie s  in the  co-opercit-

Lovr cost Hou&iag

O ne of its  mam a c t iv it ie s  is  lo  
p rov ide  du rab le  houses to  the 
p o o re s t peop le . A lre a d y  it has 
con s tru c ted  3 0 0  houses a i Pana- 
kach ira co lon y  w ith  the he lp  of 
the Governm ent and C R S , It has 
Iso c o m p le te d  35  other houses 
w ith  the a ss is tan ce  from  B lo ck  
D eve lopm ent O ff ic e , A t  presen t 
the  M D S  is  w o rk in g  at a p lan  to 
p rov id e  100 m ore houses to  the 
poorest fam ilie s  o f rese ttlem ent 
c o lon ie s .

h ea lth  in s tru c tion  c la s se s  to  the 
m others, sm a ll sav ing  p rog ram m e 
k itchen  garden ing. b a ckya rd  
po u ltry , and m ed ica l check-up  
fo rm  the  m a in  a sp e c ts  o f this 
com m un ity  hea lth  p lan . W e  
s tr iv e  to  p rop oga te  the p re ven t­
iv e  h ea lth  care  s y ste m  through 
this schem e, and em phasise to 
the  p eo p le  the need fo r m ore 
h yg ien ic  liv in g  co n d it io n s , and 
n u tr it ious  fo od  fo r p rom otin g  a 
b e tte r  hea lth .

\Nater Supply

R ea lis ing  the grave con se ­
quences aris ing  out of lack of 
d r in k in gw a te r the M D S  has been 
rendering  sp e c ia l a ss istan ce  to 
needy v illa g e rs  fo r m akm g d r in k ­
ing watcjf a v ila b la  throughout the 
year. A lre a d y  12 p ro jec ts  have 
been im p lem ented in this sec to r. 
M D S  support is  a lso  a va ila b le  
fo r irr ig a tio n  p ro jec ts ,

Comiiiuuity Doelopmunt projects

L a s t ly , the m ost ou ts tand ing 
o f a ll a c t iv it ie s  o f  M D S  is  its 
com m endab le  schem e fo r the 
com m un ity  deve lopm ent p lan  in 
the co lo n ie s  w here  peo p le  o f the 
w ea ke s t se c tio n s  l iv e  in  large 
num bers. M O S  has fo rm u la ted  a 
package  p lan  to  ado p t five  such 
se ttlem em t areas in the  in it ia l 
phase, and im p lem ent com prehe­
nsive  deve lopm en t program m es 
fo r the  to ta l deve lopm ent o f the 
com m un ities  liv in g  there. A l l  
aspec ts , in c lu d in g  ag ricu ltu re , 
housing, em p loym en t, health, 
educa tion , and san ita tio n  w i l l 
re ce iv e  just a tten tio n  under this 
p lan , and the goa l is  to  form  
c o m p le te ly  id ea l and  m ode l 
com m un it ies  in these  f iv e  v illa g e s  
and  to  e lim in a te  as far as p o ss i­
b le  a ll so rts  o f s o c ia l e v ils  from  
them . M D S  rs w o rk in g  w ith  the 
ta rge t o f fo rm ing a t le a s t ten  such 
Ideal v illa g e s  and in  th is ta sk  it 
ve ry  much dep ends  on the en cou ­
ragem ent and sup po rt from  the 
Gove rnm en t and sem i-g ove rnm en t 
in s t itu t io n s . □



T h a t  th e  s e e d s  o f  H cw u  b n n ili-  
c n s h ;  th e  P a ra  ru b b e r  t re e , and  
o th e r  s p e c ie s  o< H evca  h a ve  been  
a n d  s t i l l  a re  u se d  fo r  h um an  fo o d  
IS a m p ly  a t t e s t e d  b y  b o th  l i t e r a ­
tu re  a n d  th e  t e s t im o n y  o f  l iv in g  
p e o p le .  S e e d s  o f  / h  rea  a re  p o is ­
o n o u s  a n d  s o m e w h a t  im p e r fe c t ly  
b a la n c e d  n u t r it io n a l ly ,  b u t  s o  a re  
th e  s ta r c h y  r o o ts  o f c a s s a v a  o r 
m a n io c .  XfaiiiJioi L’sa i/en m . y e t  
m il l io n s  o f  p e o p le  in  th e  t r o p ic s  
o f  b o th  h e m is p h e re s  e a t  c a s sa v a  
r e g u ls r ly .  T h e y  h a ve  le a rn e d  h o w  
t o  p re p a re  c a s s a v a  o r m a n io c  s o  
th a t  it  c a n  b e  e a te n  s a fe ly  D e to ­
x if i c a t io n  o f  the  s e e d s  o f  H evea  
c a n  be  d o n e  in  th e  h om e  w ith o u t  
a n y  s p e c ia l e q u ip m e n t  th e re b y  
m a k in g  a v a i la b le  t h is  f o o d  w h ic h  
IS le l a t i v e ly  h ig h  in  p ro te in .

tm poFtADce

fyiy e n c o u n te r  w ith  the  in fo rm a ­
t io n  a b o u t  th e  e d ib i l i t y  o f  s e e d s  
o f  H t'sea  c a m e  a b o u t  p a r t ly  b y  
c h a n c e ,  b u t  w a s  b a s ic a l ly  the  
r e s u lt  o f  m y  w o r k in g  o n  the  
a c c o u n t  o f  th e  E u phorbtaccav  
( S p u rg e  fa m ily )  fo r  th e  N e w  F lo ra  
o f  C e y lo n  b e in g  p re p a re d  u nd e r 
th e  a e g is  o f  th e  S m -th so n la n  
In s t it u t io n .  H w ea  b e lo n g s  to  the  
S p u rg e  fa m ily  a n d  is  the  so u rce  
o f  n a tu ra l ru b b e r  w h ic h  is  the  
s e c o n d  m o s t  im p o r t a n t  e x p o r t  
c r o p  o f  S r i  L a n k a .  R e l ia b le  e s i i-  
m a te s  in d ic a t e  th a t o v e r  7 .0 0 0  
m e t r ic  t o n s  o f  th e  ru b b e r  s e e d  
m e a l le f t  a f t e r  th e  e x t r a c t io n  o f  
th e  o i l  c a n  b e  p r o d u c e d  a n n u a lly  
in  S r i  L a n k a  fr o m  p la n ta t io n s  
p ro d u c in g  a y ie ld  o f  s e e d  s u f f i ­
c ie n t ly  h ig h  to  w a r r a n t  g a th e r in g  
th e m  on  a c o m m e tc ia !  b a s is . 
T h e re  a re  la rg e  a d d i t io n a l a c re a g e s  
p ro d u c in g  lo w e r  y ie ld s  o f s e e d  
fro m  w h ic h  s u b s t a n t ia l to n n a g e s  
o f  s e e d  c o u ld  b e  g le a n e d  on  a 
n o n c o m m e rc ia f  b a s is .

A s  food

M u c h  o f  m y  a c q u a in ta n c e  w ith  
th e  u se  o f  s e e d s  o f H evea  fo r  
h um an  fo o d  re s u lte d  fro m  m y  
b r o w s in g  th ro u g h  the  i ib r o r y  in 
th e  N a t io n a l H e rb a r iu m  o f  S r i 
L a n k ? ,  h o u se d  in  th e  R o y a l B o ta . i ic  
G a rd e n s ,  P e ra d e n iy a ,  w h e re  1 
n o t ic e d  a s e r ie s  o f  b o u n d  v o lu m e s  
e n t i t le d  o n ly  " B o t a n y  Pham ph -

L O U IS  C U T L E R  W H E E L E R

le t s .  ' S c a n n in g  v o lu m e  6. I e n ­
c o u n te re d  a r e p r in t  o f an a r t ic le :  
'O n  Ind ia -ru b b e r:  Its h is to ry ,  
c o m m e rc e  an d  s u p p ly  ‘ O n  the  
s e c o n d  p a g e  is  th e  s ta te m e n t;  " T o  
M  Fusee  A u b le t .  th e  d is t in g u is h e d  
F re n c h  B o ta n is t ,  w e  a re  in d e b te d  
fo r  a d e s c r ip t io n  o f  H e\ea guaycn- 
.M v. In h is  F lo r a  G u ia n a ”  p u b lis h e d  
in  1 755 ; (s ic .  e r r o r  fo r  1 77 5 )  he 
s a y s  th a t the  f r u it  is  m u ch  sou gh t
a f t e r  b y  the  n a t iv e s  fo r  f o o d ......"
S u b s e q u e n t ly  I e x a m in e d  A u b le t 's  
" F lo r a  o f  F re n ch  G u ia n a "  and  
c o n f irm e d  th a t A u b le t  re c o rd s  
th a t n a t iv e s  u se d  the  s e e d s  o f 
H ev ea  su ianensis  fo r  fo o d .

Experience

W h e n  I m e n t io n e d  t h is  stat*!- 
m e n t o f  A u b le t 's  to  D r. A ,  K o s te r -  
m an s  w h o  w a s  a ls o  a t  P e ra d e n iy a  
w o r k in g  a s  a c o l la b o ra t o r  on  the  
F lo ra  o f  C e y lo n  P ro je c t ,  he 
s h o w e d  im m e d ia te  in te re s t  b e c a ­
u se  he w a s  p e r s o n a l ly  a c q u a in te d  
w ith  the  e d ib i l i t y  o f  th e  s e e d s  o f 
H evea b rasilien sis. D u r in g  W o r ld  
W a r  11 w h ile  h e  w a s  a p r is o n e r  o f 
w a r  in  J a v a  h e  a n d  h is  c o m p a n io n s  
a te  s e e d s  o f  H evea  w ith  n o  m o re  
p re p a ra t io n  th a n  r o a s t in g  th e m  in 
f ir e . Me s u g g e s te d  tha t I w r i t e  to  
O r. G . v a n  G i ls  a t  B o g o r  fo r  p u b li­
sh e d  in fo rm a t io n .  D r . van  G ils  
k in d ly  r e fe r r e d  m y  q u e ry  to  N a za r  
N u r a l  B o g o r  w h o  n o t  o n ly  su p p lie d  
the  r e fe re n c e  (O c h se , 1 93 1 )  but 
a ls o  s e n t  a t r a n s c r ip t io n  o f the 
f o l lo w in g  p e ^ in e n t  p a s s a g e s  fro m  
pp . 2 7 7 - 2 7 8 .

Preparation

" U s e .  T h is  p la n t  is  m e n t io n e d  
h e re  o n ly  fo r  the  u se  w h ic h  can  
b e  m a d e  o f  the  s e e d -k e rn e ls .  
S in c e  th e y  e re  p o is o n o u s  in  a ra w  
s ta te  th e y  c a n  b e  e a te n  o n ly  a fte r  
a la b o r io u s  t re a tm e n t .  T h e y  are  
p re p a re d  in  a lm o s t  the  sam e  w a y

as the  h y d ro c y a n ic  a c id  c o n ta in in g  
s e e d s  o f (P ee ljo o n g  Pangiuin t'<lule.) 
T h e  k e rn e ls  o f  H cvca  a re  e a ten  in 
the  sh a p e  o f  liagc  (S u n d ) . The 
fa b r ic a t io n  o f d ag c  is as c o m p lic a ­
te d  a s  th a t o f K elew ek  o f  p e e t jo o -  
n g -se e d s  an d  is  a lm o s t  the  sam e. 
H e n ce  it  c a n n o t  b e  e n tru s te d  to  
e v e r y b o d y .  The  s e e d s  a re  f irs t  
d e p r iv e d  o f  the  te s ta  and  then 
c o o k e d  t i l l  th e y  b e co m e  qu ite  
s o f t  A f t e r  b e in g  w a sh e d  w e l l 
th e y  are  s te e p e d  in  f lo a t in g  w a te r  
fo r  2 Or 3 d a y s . T h e n  the  s tu f f,  
c o v e re d  w ith  a b a n a n a - le a f. is 
p la c e d  d u r in g  tw o  d a y s  in  a c o o l 
p la c e  w ith in  d o o rs . O n ly  then  
the  d an g e r o f  p o is o n in g  can  be  
c o n s id e re d  to  be  p a s t. The 
s e r v e s  fo r  the  p re p a ra t io n  o f 
sam belan , f, i. yam belgoren g .  m ixed  
w i t h  p e te i- b e a n s  an d  c o co -n u t  
m ilk  sa iile ii; M a i. jo r  ijeep a ii. 
S u n d .) . O r - l i k e  (Sund ),
It IS m ix e d  th ro ug h  the  sa jo r .  
Fu rth e r, p a is  is  m ade  o f  it. i, e . it 
is  w ra p p e d  to g e th e r  w ith  sa lte d  
f is h  in  a b a n a n a - le a f a n d  ro a s te d . 
P re p a re d  in  th is  w a y  the  dage  can  
v e ry  w e l l  b e  e a ten  tho ug h  the  
ra n c id  ta s te  o f  th is  d ish  d o e s  no t 
en h a n ce  it s  s a v o u r, B u t pe rh ap s 
th is  e v il can  b e  re m o ve d  b y  a 
b e t te r  m e th o d  o f  p re p a ra t io n . 
T ho ug h  iiage-kartU  is  n o t ye t in 
g e n e ra l u se . y e t  it  is  a lre a d y  f r e ­
q u e n t ly  s o ld  on the  n a t iv e  m a rk e ts  
fp a sa r )  a t B u ite n zo rg  an d  p o s s ib ly  
e ls e w h e re  a ls o , "

Nut like task-

In a d d i t io n .  N u r a ls o  k in d ly  
s u p p lie d  th e  fo l lo w in g  unp u b lish ed  
in fo rm a t io n  in h is le t te r  o f 12 
A u g u s t  1 9 7 4 : " P e r s o n a l ly ,  I have  
a ls o  t r ie d  to  c o l le c t  som e  m o re  
d a ta  on th is  m a tte r . T o  tho se  
a lr e a d y  p u b lis h e d  b y  O ch se , 1 like  
to  a d d  the  fo l lo w in g  in fo rm a t io n  
A t  th is  m o m en t the  p re p a ra t io n  o f



t lie  so  ca ltB d  d .ige is  no longer 
re s ir u  ted to  Bo go r, but its  use 
tif.s n iio a d y  o x to n flc  ! to  other 
p a rts  >'t Wo3{ J . iv a  ,ind even  lo  
som e  pa rts  o f C e n tra l Ja v a . 
H o n e s ilv ,  speak in g , i i  is  regarded  
as ; k i 'd  o f foor^ o n l/  con s jm isd  
in l in it s  o f n eed . ' 'U s u j l l y ,  the 
con som ers  do not d^-tect any 
o f fe c t  on the it p rob ab ly
becau8  2, in  m o s t in s u n c e s  , on ly  
o cc js ion .- il use is  m ade o f the 
dage in the  d o ily  m efiu . ;-rom One 
p la ce . hOA 'avflr, the in fo rm a tion  
IS a cq u ired  that fir-M 'ient co r.s jm - 
p tio n  w i l i  ie j d  to  s t e r i l i t y . A c co r-  
dinQ to  the in fo im an !8  w h o  are 
liv in g  in the  v ic i. i it y  o f a la rge  
rubbe r p la n ta t io n  and  in a rather 
p o o r area the  r ijy o  do es  not 
a f le c i  th e ir  p h v sk a !  w s il-b e in g ,  
bu t It d o ts  no t seem  that the 
nun iber o t the ir o f fsp r in g  is  lim ited  
a fte r  a con tin uo us  c o i sum p tion  o f 
t h e d jg e .  N j  i. u e s t ’g a tio n , h o w ­
ever. has been  m ade in to  this 
m a tte r, but th is  m fo rm a t io n  ts 
m o s t rem a rkab le  s in c ii it  c o in c id e s  
w ith  the  fin d in g s  in S r i LanVa that 
the  o il c a ke  o f Hcx-ca seed s  h ts  
som e  e f fe c t  on the  fe r t i l it y  o f 
l iv e s to c k .  R 2g a rd ing  the  p repa ­
ra t io n , som e  sug g e s ted  t h e s ' io it -  
en ing o f the p e n o d  o f bo ilm g  and 
s te e p in g  in runn ing w a te r .  But 
the  fig u re s  g iven  by  O chse  s?em  
to  be on the  s ife  s id e , becai. se 
m ost of the in fu im a n ts  h iv e  gi^en 
S im ila r d a ta  as O chse  ''C o n c e rn ­
in g  the  LS3 i t  can  be a dde d  that 
the  p io c e s s a d  k e rn e l can  a ls o  be 
d r ie d  and then fr ie d  and the  fr ied  
dag s  has a n u tt ik e  lu s te . "

I’ oisoD rv.'moial by boiling

Ea r lie r , I had mer^tioned my 
in te re s t in the use o f the se e ils  of 
/ / fv i 'f l to  m y fo rm er c k s s m a t e in  
g radu a te  s c ho o l. P ro f . R chard  
E vans S ch u lte s , D ire : lO (  o f the 
B o ta n ic a l N lusaum; H a rva rd  Uni- 
v e is t iy ;  w h o  has s tu d ied  iJc w a  
e x te n s iv e ly  in  its  n a tive  hom e 
A m a z o n ia  O r. S chuU es  re fe rred  
m e to  h is  p u b lish e d  a ccoun t w he re  
he s ia i t s t h a t  the “ cy a n ic  po ison s 
a re  le m o v e d  b y  lo ng  soak ir ’ Q or 
b y  b o il in g .■■ In a le t te r  o f 1974, 
S ch u lte s  s ta le s  rega rd in g  h is ow n  
e x p e r ie n c e  w ith  the  use o f  seed 
o f H evea fo r fo oH : " I  p e f« o n a lly

RUBBER  SEED AS FOOD

have oaten  them  and fo-jnd them, 
over s eve ra l w e e ks , an adequate 
and go od  ca rb oh yd ra te  so u rce ."  
He h , 9 a lso  re fe rred  me to  S e ib e r t 's  
a r t ic le  o f 1948  w h ich  repeats  the 
q u o ta iio n  o f Ben tham 's  a r t ic le  o f 
285 4  in w h ich  R icha rd  S p ruce ’ s 
cb ao rv a t io n s  are reco rded :

Savoury

"S ip h o n ia  (Ilei'ca) —  The genus 
seem s abundant throughout the  
A m azon  and it s  tr ib u ta r ie s , bu t 
not a ll the spe c ie s  y ie ld  c a o u t­
chouc (or X e iin gue ) as it  IS here 
Ca lled  o f go od  q u a lity . T he  w o o d  
o f a ll IS S3f r ,  soon  de cay in g  The 
seed s  s ie  e x c e lle n t  b a i l  fo r fish . 
M a ca w s  ea t them  g re e d ily , bu t to  
mon a quadrupeds they are  p o is o ­
nous in a fre s ‘1 s ta le .  T he  Indiar-s 
On the Uapes render them  eatab le  
in th is w ay : A f te r  be ing  bo iled  
fo r  tw  i t y  fou r hours, the  liquor 
is  s tra in e d  o f f.  and the m ass that 
rem a in s  has som eth in g  the co lou r 
and c o n s is te n cy  o f r ic a  long 
bO 'led . Eaten  a lo ng  w ith  fish  it 
is e x ce e d in g ly  sa vou ry ,”

L an jo u w  n o te s th a t  " A m o n g th e  
n a tive s  the  seed s  are u sed  fo r 
co n su m p tio n ,"  m ean ing p rob ab ly  
fo r  fo od .

D e lo x iN ca t io n

G io k  g ive s  a ve ry  lo g ic a l d ire ­
c t io n  fo r d e to x if ic a t io n  and 
co o k in g  o< the  seeds: The seeds 
sho u ld  be soaked  fo r at least
24 h ou is  in on e x ce ss  o f w a te r  in 
o rde r to  a llo w  en zym a tic  h yd ro - 
ly s  s o f the  cya n o g e n e t icg ly n o s id e  
or an a lle rg ic  the  com b in ed  H CN  
so  that it  can  be leached  out and 
rem oved  There shou ld  be  seve ia ! 
changes o f w a te r du ring  th is  24 
hour pe riod  o f so a k in g  Then  ihe 
seed s  s io u ld  be b o ile d  a t le a s t a 
h a lf t'our in  an un co ve red  u ten s il. 
The a lte in a te  m ethod  o f ro fS lin g  
w ith o u t p rio r soak in g , used by  
D r. K o s ie rm ans  w hen  thd re w as 
n o  o th e r m ethod ava ila b le , w a s  
fu lly  j i s i i f ie d  w hen  the a lte rn a tive  
w c s  in s j f f ic is r it  fo o d . It shou ld  
be  e m p ha ssed  that the fry in g  
sug gested  by  Nur is  to  be  p re c e ­
ded  by  the so ak in g  and  bo ilin g  
p re s c r ib e d  by  O chse , !n any case, 
the seed  coa t sho u ld  be rem oved  
b e fo re  p ro ce ss in g  beg in s  e x c e p t

that p ro b a b ly  D r. Koste rm ans le ft 
the  83ed coa ts  on w h ile  the seeds 
w e re  be ing roa s ted  in  the fire.

T o  prcvi-Qt reactions 

But w e  w arned  that anyone 
w ho  !S Q'Jing to  p lay  g ts tro n o m ic  
Russian  rOufette b y  experim enting 
w ith  ea ting  rubber seeds should 
eat o n ly  a li t t le  at f it s t  and gra­
dua lly  m ere.ise • the am ount w ith  
an in te rva l o f at least a day 
b e tw e en  to  a llo w  tim e fo r any 
p o ss ib le  unfavour.ib te  reaction s . 
There cou ld  be  po son ing from 
incom p le te  rem ova l o f H C N  or 
p rev io us ly  u nh yd ro ly ssd  cyanoge- 
n etic  g lyco s id e  or an alierg>c 
reac tion , or po ison ing  by  unknow n 
fa c tO 's  S ic h  3S tOKalbum in. 
A c tu a lly  an in te rva l o f three days 
a fte r tfie firs* t r ia l w o u ld  be 
best to  a llo w  fo r the in cuba tion  
p e n o d  o f p c ss  b le  to x ilb u m in . 
A lth ough  no m en tion  o f  toxa lbu - 
m ins in / / i  iv a  has been found in 
the lite ra tu re  exam ined toxa lbu - 
m ins are w e ll-k n o w n  in the 
EsipliorbiaccJ<^ and m ay occur in 
/ / i t f u  O f cou ts? . be ing  p-o te ins  
le x a lb u m in s  s"iould be denatured 
b y  coo k in g , but re^ erthe less 
cau tion  is urged.

Ju st because som e p ionee r in 
th is  w o rth w h ile  p ro je c t o f e x p e r i­
m en ting  w ith  eating s^ ecs  of 
//iv i-a  SL>flers n o il; e lf e c t s .  o thers 
shou ld  a ls o  s ta r t  w ith  sm a ll 
am oun is . I t i s p o s s b s  to  becom e 
to le ran t to  a lle rg ens  and to 
Euphocb iaceous toxabum ins by 
ta k ing  sm a ll then gradua lly  increa- 
s in e  do ses b y  in g e s :io n . Th is  is 
w e i l- k n o w n  to  be  the ca se  w ith  
the n o to r io u s ly  d e a d ly  lo xa lb u m in  
n c ic n  o f Rkinus.

D iffo renI views

T he  a p p ir e n t  a n t ife r t ili ty  fad to r 
n o ted  b y  R ija g u ru  and Nur in  his 
le tte r  o f 1974  (quo ted above ) m ay 
be  due to  le c t in s  th o u g i it w o u ld  
s :e m  tha t p ro lo n g ed  coo k in g  
w o u ld  dena tu re  any le c tm s  as 
they are proteir^s. The po isonous 
le c t in  (toxa lbum tn) o f R ic in u s  has 
been  repo rted  to  p re ven t fe rt il is a  
t ion  in \iiro o f the  egg s o f  the 
h am ste r. The appa ren t an tife t i-  
li ty  fa c to r  m igh t a ls o  be  ranc id  
o i ls .  Q uackenbu s!i s ta te s  that



'•an c id  fa t s  m a y  m te r fe f e  w ith  
r e p r o d u c t io n .  T h e  m e th o d  o f  p r e ­
p a ra t io n  o f  H ev ea  s e e d s  u se d  in 
J a v a  a s  d e s c n b a d  b y  O c h s e  w o u ld  
a lm o s j  c e r ja in lv  r e s u lt  in  r a n c id  
o i ls ,  a n d  the  ru b b e r  s e e d  m sa l 
u se d  b v  R a ja a u ro , l e f i a f t a r  e x t r a ­
c t io n  o f  th a  O il in  a x p a i le r s .  s t i l l  
c o n ta in s  a p p r e c ia b le  a m o u n ts  o f 
Ih e  p o ly u n s a tu r a t e d  o i i wh=ch 
w o u ld  b e c o m e  ra n c id  q u ic k ly .

T h e  g r o w th - d e p r e s s a n t  f a c to r  
m ig h t  b y  a n t i t r y p s in  w h ic h  w o u ld  
in t e r fe r e  w i t h  the  u t i l is a t io n  o f 
p ro t e in .  A n t i t r y p s in  s h o u ld  be  
d e s t r o y e d  b y  c o o k in g ,  b u t  tha  
ru b b e r  s e e d  m ea t u se d  in  the  
e x p e r im e n t s  o f  R a ja g u ru  an d  
W e t t im u n y  w a s  u n c o o k e d  a lth o u g h  
>t h a d  b e e n  h e a te d  s o m e w h a t  
d u r in g  th e  a x p e lt in g  p ro c e s s  u se d  
fo r  th a  e x t r a c t io n  o f  the  o i l

O e flc icB C T

T h e  q u a lit y  o f  the  p ro te in  o f 
s e e d s  o f  H cv ea  n e e d s  t o  b e  e x a ­
m in e d  fu r th e r .  T h e re  is  a g re e m e n t  
th a t  th e re  is  a d e f ic ie n c y  in  so m e  
o f  th e  e s s e n t ia l a m in o  a c id s .  
R b ja g u ru  a n d  D r . N e il fy la c fa r ia n e  
o f  th e  T r o p ic a l P r o d u c t s  In s t itu te

o f  L o n d o n  in  h is  le t te r  o f  27 Ja n u ­
a ry  1 97 6 , b o th  q u o t in g  L e v e r  
B ro s  , a g re e  th a t  th e re  is  a d a ft-  
c ie n c y  o f  m e th io n in e  an d  ly s in e , 
bu t R a jag u ru  r a te s  t ry p to p h a n  as 
" m a r g m a l ' '  w h ile  M a c fa r la n e  
r a te s  it  as " d e f ic ie n t . "  T h .s  m ay 
b e  a m in o r  d tsa g re e m e n t i f  u  is  in  
f a c t  a d is a g re e m e n t  a t a ll .  H o w ­
e v e r .  G to k  t-r a '.  s ta t a  " T n e h ig h  
le v e l o f  ly s in e  a id  t ry p to p h a n  
w o u ld  m a ke  it a g o o d  c o m p a n io n  
p ro te in  fo r  m a iz e . T he  m e th io n in e  
c o n te n t  is  lo w . "

D r . H , P . G u n a se n a , o f  the  F a ­
c u lt y  o f  A g r ic u lt u r e .  U n iv e r s it y  o f  
S r i L a n k a , P e ra d e n iy a . in  w h o s e  
h o u se h o ld  I w a s  re s id in g  a t  the  
t im e , on  h e a r in g  o f  m y  in te re s t , 
r e fe r r e d  m e  to  r e p o r t s  o f  re c e n t  
t r ia ls  in  S r i  L a n k a  o f  H ev fo  s e ed s  
fo r  fe e d - s tu f fs  fo r  p o u l t r y .  In 
a d d it io n  to  the  p e r t in e n t  in fo rm a ­
t io n  w h ic h  t h e y  c o n ta in e d ,  ih e ir  
r e fe re n c e s  o p e n e d  a la rg e  b o d y  o f 
l i te r a tu re  to  m e.

C o n c lu s lo a

In th e  h o p e  o f le a rn in g  m o re  
a b o u t  th e  p o te n t ia l i t ie s  an d  lim i­
t a t io n s  o f  the  s e e d s  o f  H evea fo r

hum an n u l r i l lo n  ,  p ,o is c T  is  be ing  
u n d e rta k e n  a t  the  U n iv e r s it y  o f 
S ou th e rn  C a l i f o rn ia  unde r the 
d ire c t io n  o f m y c o l le a g je  D r. J e r z y  
M o d j s k i .  w i io s e  tra in in g  m bo th  
m a d ic in e  an d  b io c h e m is t ry  c o m ­
b in e d  w ith  h is  s p e c ia l in te re s t  in 
n 'l t r i t io n  m ake s  h im  a d m ira b ly  
q u a lif ie d  to  c o u d u c t  th is  in v e s t ig a ­
t io n . W s  a re  in d e b te d  to  the 
R jb b e r  R js s a r c h  In s t itu te  o f  S ri 
L a n k a  and  to  the  N a t io n a l d e  P e i-  
q u is a s  da A m a zo n ia . B ra z il,  fo r 
s u p p ly in g  se e d s

T he  p a r t ic u la r  p o m ts  to  be 
c o n s id e re d  in  th is  s tu d y  are;

1. N u t r it io n a l q u a lit y
a. P ro te m s  (am in o  a c id  

b a la n ce )
b . E s se n t ia l f a t t y  a c id s

2 . G ro w th  d e p re s s a n t  fa c to r  
(w h ic h  m ay  be  the  sam e  as 
I tem I o r d if fe re n t ) .

3 . A n t i f e r t i l i iy  fa c to r
4 . T o x ic o lo g y  and  m ean s o f 

in a c t iv a t in g  to x in s .

R e p ro d u c e d  fro m  the  B u lle t in  o f 
the  R u b b e r  R e se a rc h  In s t itu te  of 
S r i L a n k a . O

P R O T E C T I O N  T O  R U B B E R  S M A L L  H O L D E R S  JN  M A L A Y S I A

N e w  Y o r k — F a l l in g  n a tu ra l ru b b e r  p r ic 3 s  h a ve  fo r c e d  the  M a la y S 'a n  go ,/e rnm en t to  a c t  to  p r o t e c t  the  
in t e r e s t s  o f  r u b b e r  s m a llh o ld e r s  a c c o r d in g  to  M a la y s ia 's  m in is te r  o f  p r im a ry  in d u s t r ie s .
T h e  d e c l in e  o f  N R  p r ic e s  " h a s  b e e n  a m a tte r  o f  s e r io u s  c o n c e rn  ( to  the  M a la / s  an g o v e rn m e n t) , a f f e c t in g  as 
it  w e r e  the  in t e r e s t s  a n d  l i v e l ih o o d - - o f  the  s m a l lh o l d e r s , s a id  D a tu k  P au l L e o n g  K h ee  S e o n g . w ; io  w a s  in  
N e w  Y o r k  r e c e n t ly  to  s ig n  th e  S ix t h  In te rn a t io n a l T in  A g re e m e n t  a t  the  U n ite d  N a t io n s  h ead q u a rte rs ,
P e r - k i io  N R  p r ic e s  f e l l  a lm o s t  o n e q u a r te r  b e tw e e n  J a n ,  1 a n d  J u ly  31 o f  t h is  y e a r , fro m  a p p ro x im a te ly  
$ 1 2 7  t o  9 7  c e n ts  A m e r ic a n  S o m e  d e c l in e  in  p r ic e s  w a s  " p r o b a b ly  u n a v o id a b le "  du r in g  the  sum m er 
m o n th s ,  D a tu k  L e o n g  s a id , b u t  " t h e re  w a s  no  d o u b t  to  th a t u nh e a lth y  s p e c u la t iv e  e le m e n ts  w e re  a t w o rk  to  
d e p re s s  r u b b e r  p r ic e s  to  w h a t  m a y  b e  d e s c r ib e d  a s  'a r t i f ic i a l ly  t o w  le v e ls . ' "
B e c a u s e  o f  the  p r ic e  d ro p , th e  la rg e  fV Ja tays ian  ru b b e r  e s ta te s  w e re  fo r c e d  " t o  in c re a se  th e ir  c o m m e rc ia l 
s t o c k s  ( i. e . s to c k p i le )  a s  a m a tte r  o f  c o m m e rc ia l p r u d e n c e . "  .  u j
B u t th e  s m a llh o ld e r s ,  w h o s e  l iv e lih o o d s  d e p e n d  o n  s e l l in g  th e ir  N R  c ro p s  a s  so o n  a s  a re  h a rv e s te d  had 
n o  s u ch  r e s o u r c e .  T h e re fo re ,  th e  M a la y s ia n  R u b b e r  D e v e lo p m e n t  C o rp o ra t io n  s te p p e d  m, a c c o rd m g  to  its  
g o v e rn m e n t  m a n d a te  d u r in g  t im e s  o f s a g g in g  N R  p i ic e s ,  a n d  b o u g h i N R  fro m  s m a llh o ld e t s  at an  a d eq ua l»  
m a rk e t  p r ic e  " D a tu k  L e o n g  sa id
In a d d i t io n  t o  b u y in g  s m a llh o ld e r  ru b b e r , the  M a la y s ia n  g o v e rn m e n t  in t ro d u c e d  a  n e w  e x p o r t  d u ly  s 'r u c  ur« 
e x o r e s s ly  t o  a s s is t  s m a llh o ld e r s .  T h e  c h a n g e s  in c iu d o  the  in t ro d u c t io n  o f  a c o s t -p lu s  c o n c e p t  to  an o w  
fo r  in c r e a s in g  p r o d u c t io n  c o s t s  an d  e x p o r t  d u t ie s  c a lc u la t e d  on  n in e  d i f fe re n t  g ra d e s  o f  ru b b e r , in s te a d  o f on

T t i  d ' u w X n g L a  w i r a ^ L d e .  D a lu k  L . o n g  .a id ,  " a f t e r  ta k in g  in to  a c c o u n t  tt,a
Of s m a llh o ld e r s ,  w ith o u t  d e t r a c t in g  fr o m  th e  n e e d  th a t  e v e ry  in c e n t iv e  s h o u ld  be  p ro v id e d  to  en co u rag *  
fu r th e r  u p g ra d in g  a n d  im p ro v e m e n t  in  q u a lit y  o f  r u b b e r  p ro d u c t io n .  _
fm a it y  M a la y s ia  is  p u sh in g  to  g e t  the  I n te rn a t io n a l N a tu ra l R u b b e r  A g re e m e n t  on a p ro p e r  fo o tm g  in  regard  

. _________ n f Q h iif fw r  e lo c k  .3 the  ^ ie s  an d  r e g u la t io n s  g o v e rn in g  the  e s ta b lis h m e n t  o f a b u f fe r  s to c k .
(R u b b e r  & P la s t ic  N e w s )



EMERGENCY MEETING OF IRRDB
A n  em erge ncy  m ee tin g  o f the 

In te rn a t io n a l R ubber Resea rch  
an d  O eva topm en t B o a rd  w as 
h e ld  at K u a la  Lum pur on 10th 
A u g u s t 1981 , D r, B, C . Sekha r, 
C h a irm an  o f the IRR D B  cha ired  
the  m ee t in g . R ep re sen tin g  India 
S h r i V .K .  B h a ska rsn  Na ir, D ire c to r 
o f  R e se a rch  and  Dr. A .  0 .  N. 
P a n ik k e r  a ttend e d . B e s id e s  the 
p a r t ic ip a n ts  from  India, rep re ien*  
ta t iv e s  fro m  B r^ z ii. Chm a , Indo­
nesia . Ivo ry  C o a s t/F ra n ce , f^ala- 
y s ia , N ig e r ia . T ha ila nd  and U . K. 
w e re  a ls o  p re sen t.

Plaot Breeders meeting

T he  m eeting  c o n s id e re d  the 
re p o rt  on the  IRR D B  S e n io r  P la n t 
B re e d e rs  m ee tin g , on the  c o l le c t ­
io n  and  co n se rva t io n  o f  H evea ger- 
m p la sm  fro m  Sou th  A m e r ic a ,w h ic h  
w s s  h e ld  fro m  5 th  to  8 th  August 
1981 at Kuata Lum pur. This 
m ee tin g , h e ld  in the  R R IU  B o a rd  
Room , w a s  a tte nd e d  by  S en io r 
P la n t  B re e d e rs  f io m  B ra z il,  Ch in a . 
Ind ia. Indonesia , Ivo ry  C o s s i/  
F ranco , N ig e r ia . T ttariand and 
M a ls y s 'Q . The  S e c re ta r ie s  of 
the  IRRDB and  M R R D B  w e re  a lso  
p re se n t. D r. E .K , N g (D y . D ire c to r, 
R R IM ) w a s  e le c te d  C ha irm an  of 
the  m ee t in g . T h is  m ee t in g  re>/iew- 
e d  in d e ta il the  p ro g re ss  m ade so 
fa r  in  the  c o l le c t io n  o f  H evea 
g e rm p la tm  fro m  B ra z il and

a rr iv e d  at c on c lu s ion s  w ith  regard 
to  the m a in tenance  o f germ p lasm  
and the fu tu re  cou rse  o f a c tion .

First cxpfditioQ and resalts

The  f irs t  e x p e d it io n  under th is 
jo in t lR R D B  B ra z il p rog ram m e, w a s  
la unched  du ring  the  f ir s t  quarte r 
o f  1 981 . S c ie n t is ts  Irom  B ra z il,  
Ivory  C o a s t, M a la y s ia . Indonesia. 
T ha ila nd . N igeria  and Ch ina  w e re  
m em bers o f the c o l ie c lio n  team s. 
The  b road  areas o f c o lle c t io n  o f 
g erm p lasm  w e re  S ta te  o f A c re . 
T e rrito ry  o f R o n d o n ia a n d  S ta te  
o f  M a to  G ro sso . The team s coU ec- 
ted  seed s  from  these  areas as 
w e l l as b u d w o o d  from  se fected 
trees. A l l  the  m a te r ia ls  c o l le c te d  
w o re  sen t to  M anaus (C en tro  
N d c io n a l de  Pe squ isa s  de Sering - 
u e ira&  Dende) O ve r 6 4 5 0 0  seeds 
and  150 0  m o f  b u d w o o d  from  
194  s e le c te d  tre e s  w e re  c o l le c t ­
ed from  the th ree  areas. Out o f 
these 54*'a the  seeds
w a re  re ta in ed  at C N P S D  in 
M anaus, w he re  the  germ inated 
ones Bre m a in ta in ed  in nursery . 
The en tire  b u w o o d  c o l le c te d  
have a ls o  been  re ta in ed  in  a 
p rim ary  nursery  in  M anaus w here  
162 c lo n e s  have  been  m u lt ip lia d . 
37.5%  'f ’ ® seed s  have  been
,ece i»8d  lj»  RHIM  and 12 .5%  by 
IR C A  a fte r in sp e c t ion , p ro h y la c t -  
ic  trea tm ent and repack in g  at

the Interm ed iate Q uaran tine  s ta t­
ion in  U K  fo r germ ination  and 
e s tab lishm en t.

The v ia b ility  o f the  seeds 
c o lle c te d  w a s  good . The germ p l- 
asm cen tre  at RRIM  ra ised  about 
14 ,600  seed lin g s . These  w i l l  be 
m ain ta ined in  seed ling  nurseries 
and p lan ted  out in the  f ie ld  
a fte r 18-24  m onths. It w a s  agreed 
tha t budd ing o f a ll the geno types 
be  ca rr ie d  ou t as a precau tion  
prio r to  transp lan ting in  the fie ld  
and that the budd ings be main­
ta ined  in  the nursery . O bser­
va t ion s  on g irth , height and 
d isease  in c id en ce  w i l l  be ca rr ie d  
out a f bo th  the c en tre s  in  the 
nursery stag e  end  tha t on g irth , 
y ie ld , re spon se  to  s t im u la t io n  
e tc . in the f ie ld  and w i l l  s e le c t  
about 25  per cen t prom is ing  
geno types . The  in fo rm a t io n  w i l l  
b e c o m m p ile d  by  the IRRDB and 
sen t to  p a r t ic ip a t in g  m em ber 
in s titu te s .

W ith  rega rd  to  the  c lo na l 
m a te r ia l ra ised  in  the prim ary 
nursery , the  ag reem ent w a s  
tha t one m e tre  each  o f a ll the 
162 c lo n e s  e s ta b lis h e d  w i l l  be 
s sn t  to  the  in te rm ed ia te  quaran t­
ine  n u rse ry  a t G o ud e loupe  fo r 
m u lt ip lic a t io n  in  1 982 . B u dw o od  
o f these  c lo n e s  w i l l  be ready  fo r



d is t r ib u t io n  t o  p a r t i c ip j i i n o  in s ,, 
lu e s  b y  1 9 8 3 -1 9 8 4 .

T h e  p la n t  B re e d e rs  m e e lm g  
a ls o  d is c u s s e d  a b o u t  the  n e e d  
lo r  fu tu re  e x p e d i t io n s  The
g s n e r s i c o n c e n su s  xvas th a t  th e re  

e x p e d i t io n s  
f in d  ih a t  e m p h a s is  be  g>vpn to  
H- b fa s i l ie n s .s  a n d  it s  v a r ia n ts ,  
a t  th e  s a m e  t im e  n o t  fo rg e t t in g  
o th e r  w i ld  s p a c ie s  T h e  n e c e s s  
it y  o f  s e n d in g  o u t  ll^e e x p ,K lu ,o n s  
w ith o u t  d e la y  w . s  d is o  fe lt  b y  
th e  F la n i  B re e d e rs  .m d  the  
p o s s ib le  lo c a t io n s  fo r  sub seq ue .vt 
e x p e d i t io n s  w e r e  id e n t if ie d  as 
B r a z i l .  B o l iv ia ,  P e ru . C o lo m b ia  
a n d  V e n e z u e la .  T h e  e s t im a te s  
fo r  th e  fe s ia b u s h m e n l a n d  m a in t ­
e n a n c e  o f  th e  p r im a ry  n u r s e r y  at 
M a n a u s ,  th e  in t e rm e d ia t e  q u a ra n ­
t in e  n u rs e ry  a t  G o u d e lo u p e  an d  
th e  IR R D B  g e rm p la s m  c e n tr e s  in

M a la y s ia  an tv o ry  C o a s t  w o r lce d  
o u t to  13,1  1 .5 3 9  U S .

FuU iro  e xp ed ition s  

T he  s u g g e s t io n s  o f  the  P la n t 
B re e d e rs  m e e t in g  w e re  in  g en e r- 
8 ' a p p ro v e d  b y  the  B o a rd  du r in g  
e m e rg e n c y  m e e t in g , (t w i s  n tso  
a g re e d  th a t the  n e x t p x p e d it io n  
b e  c a r r ie d  ou t in  F e b ' i ' - . y  A p ' i l  
1 9 8 3  as it m a y  n o t  be  p o s s  b le  to  
la u n ch  th e  sa m e  in  1 9 3 2  due to 
l im it a t io n  o f t im e , In t h is  co .ntext 
In d ia ’ s in t e r e s t  to  jo in  th e  team  
w a s  e m p h a s is e d . Ii w a s  m e n t io n ­
ed  th a t the  com D O S riio n  o f the  
le s m  e tc .  w i l l  b e  d e c id e d  in  the  
n e x t  m e e t in g  o f the  IR R D B  and  
the  C h a irm a n  w a n te d  th a t Ind ia 
p a r t ic ip a t e s  in  th;s m e e t in g

G.n.'ral
T he  p ro g re s s  w ith  re g a rd  to  the 

d e c is io n s  ta k e n  e a r lie r  w e re  then

d is c u s s e d . It w a s  in fo rm e d  tha, 
the  lu s t  m e . tm a  o f a re sea rch  
g rou p  on the  e x p lo ita t io n  and 
p h /s jQ io g y  o f la te x  p ro d u c t io n  
w i; l b e  t io ld  a i the  R .jb b .n  R c sm . 
r ch  [t»8t,tute o f indi.-i i,> e->rlv 
1 93 2  a ii i  t iia t  t !•* ,i „ s  
be  1SSI5 I s o o n  It w j s  s i ' i  v - s ie - i 
to  h o ld  th»  p rop c . , , ,1  
P la n t  P a t l io lo g is  s. to  i n v s i .  j i t e  
n n j f l s s s t t h r  p h / to s a n t r a - y  p ro
c .T j t io is  a ia i: 'S '.  S o u th  Amcr;-:^n 
L a . if  d is a a s e  b o  ' le ld  m
L o n d o n  du r in g  O c to b e r  en i N o v ­
em b e r b e g inm g  1981 w h ic h  Will 
b f  fo l lo w e d  t)v « l im i t t ’ ! s tu d y  
t o u r lo  A l r . c j n  R , i - ; i  ] i,s ; ii ,  -es 
It w a s  a is o  d e c . le J  th a t the? n ex t 
m e e t in g  o l  th a  r^ lin t B re e d e rs  be 
h e ld  in  In .lonc-s ia  e.Trly n e x t  yaa r 
t o d i s : u s s  ab o u t th e  In te rn .n io n a l 
c lo n e  t r ia ls .  T h e  n e x t  n u  j i i n g  o f 
the  IRR O B , it w a s  a j r e e  J be h-rld in 
M e x ic o  or B ra z il d u rm g M a y  1982

BID TO HALT RUBBER SLID E

in  a  b id  t o  h a lt  the  d o w n w a r d  
s l id e  o f  w o r ld  r u b b e r  p r ic e s  In d o ­
n e s ia 's  R u b b e r  P r o d u c e r s ' A s s o c i ­
a t io n  -  G a p k in d o  h j s  c a l le d  o n  its  
m e m b e rs  to  b a c k  M a la y s ia 's  p la n  
to  r e d u c a  the  v o lu m e  o f  n a tu ra l 
r u b b e r  a v a ila b J e  fo r  th e  w o r ld  
f x p o f t  m a r k e t .  G a p k in d o .  w h ic h  
le p r e s e n is  v i r t u a l ly  a l l  In d o n e s ia 's  
« s ta t e  ru b b e r  p r o d u c e r s  as w e l l  
ljS t h o s e  r e s p o n s ib le  fo r  m a rk e t in g  
a  m a jo r  p o r t io n  o f  th e  c o u n t r y 's  
s m a l lh o ld e r  o u tp u t, has  c a l le d  on 
It s m e m b e rs  to  r e d u c e  p ro d u c t io n  
b y  2 0  p e r c e n t .

" T h e  a v e ra g e  p r ic e  o f  ru b b e r  
on  th e  w o r ld  m a rk e t  h a s  d ro p p e d  
41  p e r  c e n t  f r o m  it s  1 9 8 0  p e a k . 
T h e  c u rr e n t  p r ic e  m e a n s  th a t fo r  
m a n y  i t ' s  ju s t n o t  w o r th w h ile  
ta p p in g  a t  aH . S o m e th in g  has to  
b e  d o n e  to  b r in g  th e  p r ic e  b a c k  to  
a m o re  r e a l is t ic  le v e l .  M y  a s s o c i­
a t io n  is  g iv in g  s t r o n g  s u p p o r t  to  
th e  M a la y s ia n  G o v e rn m e n t 's  
a c t io n s "  s a y s  M r, H a rry  T a nu g ra -  
ha . e x e c u t iv e  h e a d  o f  G a p k in d o .

R cd c ic t io n  o f  o u tp u t

D e s p ite  t i e a s s o c ia t io n 's  c a l l  lo  
m e m b e rs , the re  has b e e n  no

o fh c t a l In d o n e s ia n  G o v e rn m e n t  
re a c t io n  a s  y e t  to  M a la y s ia 's  
re q u e s t  lo  In d o n e s ia  to  w ith d r a w  
o u tp u t  fro m  the  w o r ld  m a ik e t .  
A n y w a y  it  s e e m s  in d iv id u a l p ro ­
d u c e r s  in  In d o n e s ia  h a ve  a lre a d y  
s t j . i t e d  r e d u c in g  o u tp u t  u nd e r 
th e if o w n  in it ia t iv e  in  the  ^nce o f 
w eS K  d e m a n d  end  p o o r  p r ic e s .

S o m e  s m a llh o ld e r s ,  a p p e a r  to  
h a ve  s to p p e d  ta p p in g  a lto g e th e r  
an d  s w it c h e d ,  a s  th e y  t r a d it io n a ­
l ly  d o  in  In d o n e s ia  a t t im e s  o f 
p r ic e s ,  to  o th e r  jo b s . O th e rs  are  
u n d e rs to o d  to  b e  ta p p in g  b e tw e e n  
5 0  p e r c e n t  a n d  8 0  p e r  c o n t  o l 
n o rm a l le v e ls .  O v e ra l l,  In d o n e s ia 's  
r u b b e r  o u tp u t m ay  a lr e a d y  be 
d o w n  b y  2 0  p e r c e n t  th is  t im e  
c o m p a re d  to  la s t  ya a r .

H o w e v e r ,  a n y  d e c is io n  to  f a l lo w  
M a la y s ia 's  s ta t e d  in t e n t io n  o f  
c r e a t in g  it s  o w n  ru b b e r  b u ffe r  
s t o c k  m ust a w a it  a d e c is io n  fro m  
th e  In d o n e s ia n  G o v e rn m e n t ,

M a la y s ia  th e  w o r ld 's  la rg e s t 
p ro d u c e r  o f n a tu ra l ru b b e r , d e c i­
d e d  la s t  m o n th  to  c r e a te  it s  o w n  
b u f lo r  s to c k  d e s p ite  ih e  fo rm a t io n  
la s t  y e a r  o f  an in te r  n a t io n a l ag ree -

m e n l on  ru b b e r  w h ic h  p ro v id e s  
lo r  m a rk e t  in te rv e n t io n  i f  ru b b e r  
d ro p s  b e lo w  a s p e . i l i e J  p r ic e  on 
tha  w o r ld  m a rk e t.

U n rca 'ii& tic

A c c o r d in g  to  M r, lo n u j r a h a .  
th<̂  b j f t e r  s ! 0 ;lc p n c^  r a n je  is 
u h r e a l i s i i c j l iy  la w  an d  d o c s  no t 
r e l le c t  cu rre n t  p ro d u c t io n  ;o s i8 .

“ Tho ug h  ih e  ! i'T f-rna tion  <1 
R u b b e r  A g re e -n e n t  w a s  fo rm a lly  
a d o p te d  o n ly  I :s yi»ar, the  b u ffe r  
S lo c k  p r ic e  rang e  w a s  b 'S J d  on  a 
fig u re  a g re e d  m 1 9 /.J, T he  r e fe ­
re n ce  p r ic e  o f 2 1 0  M a la y s ia n  cen ts  
pe r k i lo  d o e s  no t r e l 'e c t  the 
e c o n o m ic  c o s t  o f  p ro d u c in g  rub be r 
in  1 98 1 , and  a c r a ’so  u-it:tn5 the 
a g re e m e n t  do c 's  n o i a l lo w  us lo  
c h ange  th is  u n t il A p r i l  1 982 .

" T h is  m ean s  th a t the  ru b b a f 
p r ic e  has s t i l l  n o t  d ro p p e d  to  t iie  
le v e l w h ic h  a l lo w s  in te rv e n t io n  by  
th e  b u ffe r  s to c k  m a n sg e i.  and 
even  it  h a d . w e  h a ve  s t i l l  not 
c o l le c t e d  m o n e y  fro m  our n ic 'in - 
b e is  to  m a ke  in te rv e n t-o n  buytng 
» p o s s ib i l i t y .  T h is  is  w h y  M a la y s ia  
f e lt  im p e lle d  to  a c t . "  □
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BrazH is the conotry where rubber tree had been identified long hack. 
Until recent times only very little raodernisatioa took place there. The 
rubber plantations there provide only a fraction of its own needs. 
At present, Brazil has to import 54,000 tonnes of rubber a year 
to satisfy her annual 84,000 tonnes consumption RE Kaufman 
analyses the origin and history of natural rubber production and 
confirms that despite the lay-offs, a bright faturc is abcad. The 
article gives an interesting study of the role of synthetic rubber also.

In the  p r im eva l fo re s ts  o f the  
A m a zo n  bas in  hund red s  o f yea rs  
ago , the  rub be r in d u s t ry  h a d i is  
f i r s t  c ru d e  b e g in n in g s  w ith  the 
d is c o v e ry  o f  the H n e a  braxiltensis 
tree.

The la te x  found  in  its  stem  
w a s  u sed  fo r  a v a r ie ty  o f  pu rposes 
b y  it s  e a r ly  c u lt iv a to rs  bu t soon  
be cam e  used  m a in ly  fo r  w a te r  
p ro o fin g . Then  in  1839  the  d is- 
c o v a ry  o f  the p ro c e ss  o f v u lc ­
a n is a tio n  b y  G o o d ye a r  brought 
a s u b s ta n tia l in c rease  in  the 
range o f rub be r a p p lic a t io n s .

W ith  the  in c re ssa  in dem and 
w h ic h  fo llo w e d  from  the v u lc - 
a n is e tio n  im p rovem en t, the c u l­
t iv a t io n  o f tre e s  w a s  p la c e d  on 
a m o re  s ta b le  fo o t in g  and p lan ts  
fro m  B ra z il w e re  m o ve d  to  m ore 
s u ita b le  c u lt iv a tio n a !  reg ions .

The rub be r trees w e re  transp ­
o r ted  to  L o n d o n 's  K ew  Gardens 
and a fte r  su rv iv in g  the  change 
w e re  then m oved to  the  Far East 
to  areas w h ich  w e re  soon  to  b e c ­
ome vast p lan ta tion s .

Brazil-the birth place

B ra z il,  the  fa th e r o f the  rubber 
tree , has seen  iro n ic a l iy  litt le  
m o de rn isa tio n  un til re cen t tim es 
and s t i l l  o n ly  p ro v id e s  a fra c t io n  
o f its  ow n  needs.

A t  p resen t. B ra z il has to im p ort
5 4 .0 0 0  tunnes o f rubber a year
10 s a t is f y  her annual 8 4 .0 0 0  ton ­
nes consum p tion .

F o llo w in g  the  v u lcan isa tio n  
b reak th rough  end the  in ven tion  
o f  the pneum atic  ty re  about 50  
years  la te r b y  D un lop  w h ic h  
re vo lu t io n is e d  the rubber in du stry ,

dem and fo r natura l rubber soared 
and the p rice  o f rubber rocketed  
w ith  the s h o t ifa l l in supp lies 
againet demand.

Experim en ta tion  w a s  begun to 
p roduce  a syn th e tic  substance 
and in  1906  F r ied rich  B aye r ’ s 
the forerunner o f to d a y 's  Bayer 
group. po lym erised  the first 
s yn th e tic  rubber.

From  th is base, the w o rld '*  
firs t syn th e tic  rubber ty re s  were  
p roduced .

S yn th e tic  rubbers w e re  given 
a fu rther bo ost during the first 
w o r ld  w ar in Germ any when 
natural rubber supp lies  w e re  cut 
o f f .  A lk a li m eta l*  w e re  success ­
fu lly  used as ca ta ly s ts  and 
bu tad ience  rubber w as produced 
using sodium .

R esearch  on Synthctlc

A lthough  naturaf rubber prices 
fe ll b r ie f ly  in  consequence and 
there  w a s  le ss  encouragem ent to 
con tinue  w o rk  on a lte rn a tive s, 
research  con tinued  to im prove 
the v e rsa t i lity  o f s yn th e tic  rubbers 
and in c rease  the range o f app ­
lica t io n s  in ty e rs  and techn ica l 
p roducts .

There w a s  a ls o  much in te rest 
in a ttem pting  to  im prove m anuf­
actu ring  c a p a b ilit ie s  using a lte r­
na tive  po lym erisa tion  techn iques, 
b e tte r in it ia to rs . a c tiva to rs , 
m o d if ie rs  and other add itiv e s . It 
w a s  in  1920  that an aqueous 
em u ls ion  o f bu tad iene w a s  p o ly ­
m erised  fo r  the  firs t  t im e to  
form  B U N A -S  (or ESB R)

T h is  deve lopm en t accoun ts  
even n o w  fo r  m ore than 50 
pe rcen t o f w o r id  syn th e tic  
rubber consum p tion  and a lm ost 
4 0  pe rcen t o f a ll rubber. Som e 
60  pe rcen t o f  it is  used to  m ake 
ty re s .

In the E igh tie s , w ith  the  re c ­
ess ion  b iting  deep  in to  the rubber 
in d u s t ry — a ffe c t in g  bo th  natu ra l 
and s yn th e tic  p r o l lt a b il it y  —  the 
in du stry  fa ce s  new  ch a lle n g e s

Price bikes of oil

The in c rsa se  in O P E C  cou n tr ie s , 
ba rga in in g  po w e r over energy



p r ic e s  h a s  s p e r k e d  o f t  ra p id  
f is e s  in  O il a n d  g a s  p r ic e s ,  as 
w e l l  a s  c l ie m ic a !  f e e d s to c k  
w h ic h  h a s  le d  to  a c r is is  in  the  
d r iv e  t o  f in d  e c o n o m ie s  o f  s c a le  
t o  d e a l w i t h  p lu m m e tin g  p r o f it s

In v e s tm e n t  le v e ls  in  n e w  p la n t  
a re  a t  an  a l l - l im e  lo w .  p a r t ly  
du e  t o  O v e r -B x p a n s io n  in  the  
F if t ie s  a n d  S ix t ie s ,  a n d  th e  c h a n ­
c e s  o f  e v o lv in g  a s o lu t io n  w ith  
n e w  b u lk  q u a n t it y  p o ly m e r s  are  
s lim .

T h e  fu tu re  fo r  ih a  in d u s t r y  
m u s t th e r e f o r e  lie  in  d e v e lo p m e n t  
o f  n e w  m a n u fa c tu r in g  p ro c e s s e s ,  
b e t t e r  u se s  o f  fe e d s to c k  in c re a s e d  
m a n p o w e r  e f f ic ie n c y  a n d  n e w  
e n d  • u se r  a p p l ic a t io n s .

T he  in d u s t r y  has m u ch  t o  le a rn  
fr o m  th e  p la s t ic s  p ro c e s s in g  
in d u s t r y  d u r in g  th e  F if t ie s ,  w h e n  
n e w  a n d  m o re  e f f ic ie n t  m a n u ­
fa c tu r in g  t e c h n iq u e s  w e re  d e v e lo ­
p e d .n e w  m a rk e ts  w e re  p e n e t r a te d  
a n d  fre s h  m a rk e ts  c r e a te d  fo r  
it s  p r o d u c t s .

T h e  m a jo r  a im  o f  the  ru b b e i 
p r o c e s s in g  in d u s t r y  m u s t, l ik e  
a n y  o th e r  m a n u fa c tu r in g  s e c to r  
b e  t o  p r o d u c e  th e  m o s t  s u ita b le  
p r o d u c t  fo r  an  a p p l ic a t io n  a t  the  
r ig h t  t im e  a n d  in  th e  r ig h t  q u a n t it y  
a t  th e  a p p ro p r ia te  p r ic e .

C o s t  red u c tio n

W it h  c o m p e t it io n  fo r  m a rk e ts  
in c r e a s in g ,  w i t h in  th e  in d u s t ry  
a n d  b e tw e e n  d i f f e r e n t  s u p p ly  
in d u s t r ie s ,  m o re  a n d  m o re  e m p h a ­
s is  is  b e in g  p u t  on  c o m p u te r is e d -  
a s s is t e d  te c h n o lo g y .  G y  a u to ­
m a t ic a l l y  a n d  p r e c is e ly  c o n t r o l l in g  
th e  m a n u fa c tu r in g  p ro c e s s  lo  
in c r e a s e  th e  q u a lit y  an d  c o n s is ­
t e n c y  o f  th e  p ro d u c t ,  u n it  c o s t s  
c a n  b e  re d u c e d  an d  la b o u r  m o re  
e f f ic ie n t ly  d e p lo y e d .

D u r in g  th e  la s t  f iv e  ye a r , 
e m p lo y m e n t  in  th e  U K  ru b b e r  
m a n u fa c tu r in g  in d u s t r y  h a s  been  
c u t  b y  s o m e  2 0  p e r c e n t .  A lth o u g h  
m u ch  o f  th is  r e d u c t io n  is  du e  to  
th e  g e n e ra l d o w n tu r n  in  b u s in e s s ,  
a g o o d  p r o p o r t io n  is  a r e s u lt  o f 
s t r e a m lin in g  to  m e o t  in c re a s e d  
c o m p e t it io n .

W h e th e r  th is  p ro c c s s  w i l l  le a d  to  
a m o re  h e a lth ie r— tho ug h  s lim m e r 
— in d u s t r y ,  o n ly  t im e  w i l l  t e ll,

A  lo ng  w ay to  go 

T h e re  is  s t i l l  a lo n g  w a y  to 
g o . T h e  in d u s t ry  has o n ly  ju s t 
b eg un  to  e x p lo re  the  o p p o r tu n i­
t ie s  o f fe r e d  b y  the  s il i c o n  ch ip . 

B u t it  is  a ls o  v i t a l th a t  these  
a d v a n c e s  a re  im p le m e n te d  b e c a ­
use  w h ile  n e w  p ro c e s s in g  a id s  
a re  b e in g  d e v e lo p e d  w h ic h  c o u ld  
S ig n if ic a n t ly  a f f e c t  p ro d u c t io n  
e f f ic ie n c y ,  the  fu ll p o te n t ia l w i l l  
O n ly  be  r e a lis e d  w h e n  u se e d  w ith  
S im ila r ly  a d v a n c e d  m a c h in e ry .

T h is  re q u ire m e n t  b e co m e s  a ll 
th e  m o re v i ta l w h e n  o n e  c o n s id e rs  
th a t re p la c e m e n t  c o s t s  fo r  s ta n ­
d a rd  m a n u fa c tu r in g  p la n ts  are  
b e c o m in g  p r o h ib it iv e  an d  m an y  
c o m p a n ie s  a re  s t i l l  p ro d u c in g  on 
o u tm o d e d  e q u ip m e n t.

T he  ch a n ce  s h o u ld  b e  ta k e n  
n o w  to  c o n s id e r  th e  p o s s ib il it y  
o f  in t ro d u c in g  c o m p le t e ly  n e w  
te c h n o lo g y — w h ic h , w h i le  requ ir- 
in g  a c e r ta in  a m o un t o f f  r e t r a ­
in in g , w i l l  q u ic k ly  p ro v id e  a m uch  
h ig h e r re tu rn  on e x p e n d itu re  b e ­
c a u se  in v e s tm e n t  a n d  runn in g  
c o s t s  w i l l  b e  c o n s id e ra b ly  b e lo w  
th o se  o f  p ro c e s s e s  in  cu rre n t  use,

P o w de r te chno logy  

A  s u ita b le  c a s e  fo r  s u ch  in n o ­
v a t io n  is  p o w d e r  te c h n o lo g y ,  
w h ic h  o f fe r s  the  p ro c e s s o r  the  
o p p o r tu n it y  to  c o m p o u n d  h is  o w n  
m a te r ia ls  a n d  re d u ce  re je c t  
m a te r ia l.

A v a i la b i l i t y  o f  m a n y  ru b b e ra  
in  p o w d e r  fo rm  re p re s e n ts  s 
s ig n if ic a n t  te c h n o lo g ic a l a d v a n ce  
in  th e  in d u s t r y ,  a n d  m a ch in e ry  
d e v e lo p m e n t  h a s  n o w  s o lv e d  
m a n y  o f  th e  p ro b le m s  o f  h o m ­
o g e n e it y ,  'd is p e rs io n ,  e n e rg y  in p u t 
an d  o t f ie r  p ro b le m s  w h ic h  o r ig i­
n a l ly  o b s t r u c t e d  it s  in t ro u d c t io n  
a n d  c a u se d  m an y  p e o p le  to  fig h t 
sh y  o f  it.

L o n g - ru n  e x t r u s io n  p ro d u c ts  
a re  p a r t ic u la r ly  s u ite d  to  th is  
p ro c e s s .

F o l lo w in g  the  1 9 7 3  o i l c r is is ,  
m u ch  w a s  m ade  o f  the  fa c t  tha t

p la s t ic s  an d  rub b e r  in du str ie s  
in a h ig h ly  v u ln e ra b le  po sition  
o w in g  to  the ir  d e p e nd e n ce  on 
p e t ro c h e m ic a l fe e d s to c k s  The 
s itu a t io n  in  tru th  th re w  in to  the 
sh a rp  fo c u s  the  in s e c u r it y  o f a ll 
m a n u fa c tu r in g  in d u s t ry  because 
•Of d e p e n d e n ce  on o il.

The  ru b b e r  in d u s t ry  has not 
y e t  p r ic e d  i i s e l f  ou t o f  it s  m a rke ts  
an d  as lo n g  a s  it  p a y s  s u f f ic ie n t  
a t te n t io n  t o  it s  fe e d s to c k  sup p lie s  
s h o u ld  co n t in u e  to  a v o id  the 
tra p . A s  i t  is . p e tro ch e m ica ls  
a c c o u n t  fo r  le s s  than  6 pe rce n t of 
a l l  the  w o r ld 's  o il.

Automotive sector

The  m a in  th re a t to  the  co n t in ­
u in g  s u p p ly  o f  o i l is  m o re  l ik e ly  to 
c o m e  From it s  use fo r  p e t ro l.w h ic h  
co n sum e s  o v e r  a q u a rte r  o f p ro d u ­
c t io n .  It IS t h e re fo re  im p e ra tive  
to  e n co u ra g e  the  t re n d  to w a rd s  
e n e rg y -e f f ic ie n t  v e h ic le s  and  be ­
c a u se  the  a u to m o t iv e  s e c to r  is  so 
im p o r ta n t  to  ru b b e r.

O il f e e d s to c k s  w i l l  no t la s t  fo re ­
ve r, b u t s h o u ld  w ith  c a re  la s t w e l l 
in to  the  n e x t c e n tu ry . T h a n k fu lly , 
m u ch  w o rk  h a s  a lre a d y  been  done 
in the  a re a  o f  a lte rn a t iv e  ra w  ma- 
t r ia ls .

In the  p a s t , th e  d e ve lo p m e n t 
c o s t s  an d  c o n v e r s io n  c o s t s  o f  p ro ­
d u c in g  fe e d s to c k  fro m  o th e r 
s o u rc e s  h a s  b e e n  p ro h ib it iv e .

H o w e v e r ,  the  q u a d ru p lin g  o f oil 
p r ic e s  s in c e  1 97 3  has se v e re ly  
a f f e c t e d  the  p ro d u c t io n  c o s t s  of 
s y n th e t ic  r u b b e r . A s  a re s u lt ,  re ­
s e a rc h  in to  o th e r  fe e d s to c k s  has 
s h o w n  th a t  c o a l,  fo r  ex am p le .h a s  
b e c o m e  a v ia b le  p ro p o s it io n .

It is  l i k e ly  th a t  in  the  n e x t  tw o  
d e c a d e s  the  fu l l - s c a le  p ro d u c t io n  
o f  s y n th e t ic  ru b b e r  fro m  c o a l w i l l 
b e  p o s s ib le .  O th e r  le s s  c o n v e n ­
t io n a l s o u rc e s  a re  a ls o  be in g  c o n ­
s id e re d .

A lth o u g h  th e  c o s t s  o f  p ro d u c in g  
e th a n o l a n d  e th y le n e  fro m  c a rb o ­
h y d ra te s  a re  s t i l l  h<gh, th is  is  s t i l l  
an  a re a  w h ic h  has s jb s t a n t ia l p o ­
s s ib i l i t ie s  fo r  th e  fu tu re .

Healthy industry
T he  in d u s t ry  has fo r  so-na  tim e 

n o w  been  re d u c in g  it s  w o rk fo r c e .
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H o w e ve r , such  re d u c lio n s  shou ld  
n o t be  m ade in d is c r im in a ta lv  b e c ­
ause  It is  v ita !  fo r  a h ea lthy  indu­
s try  10 ensure  it  has the right 
q u a lity  88 w e l l as q uan tity  o f 
peo p le .

If the in d u s try  is  to  m ain ta in  
it s  m o rke ts  and de ve lo p  them  in 
the  fu tu re , it  m ust have the right 
c a lib r e  o f  s k i l le d  eng ineers , te c h ­
n o lo g is ts  and m anagers.

A  fu ndam en ta l a s p e c t  is  the 
ed u ca t ion  and re c ru itm en t o f  pe r­
s on ne l. T o m o r ro w 's  men and 
w o m en  m ust be  b e t te r  tra ined  to 
be a b le  to  cop e  w ith  the  eve r-cha ­
ng ing  p a tte rn  o f bu s ine ss  and to  
re a c t m o re  q u ic k ly  to  n ew  s itu a ­
t io n s

In B r ita in  in  the  p a s t ,w h ile  un i­
v e rs it ie s  and  p p ly te c h n ic s  have 
b een  p ro d u c in g  g rad u a te s  o f the 
h ighest q u a lity  in rubber te ch n o ­
lo g y  and m a te r ia ls  s c ie n c e , the 
in d u s try  has had a tend en cy  to 
op t fo r s c ie n t is ts  w ith  m ore gen ­
e ra l b a ckg rou n d s .

F o r tu n a te ly  th is  s itua tio n  is  n ow  
chang ing , bu t h  m ust be  em pha­
s is e d  tha t id u s try  sho u ld  bu ild  s t i ll 
s tro n g e r  lin k s  w ith  the edu ca tion a l 
e s ta b lis h m e n t.

Indtistrial relations 

E ducation  shou ld  not be fo rgo ­
tten  on ce  a  person  en te rs  a job 
but shou ld  con tinue throughout 
h is or her career. The rubber 
in du stry  shou ld  use its  ex ce lle n t 
in d u str ia l re la tio n s to  get m anage­
m ent and un ions to w o rk  together
10 p lan  fo r  fu ture requ irem ents, 

T he  industry  must a lso  care fo r 
Ms env ironm ent and have regard 
to  the hea lty  hand s a fe ty  o f its  en­
v ironm en t and have regard  to  the 
hea lth  and s a fe ty  o f its  em p loyees 
as w e l l as its  cu stom ers.

Em p loye rs  have  a re sp on s ib ility  ‘ 
under the  H ea lth  and S a fe ty  
W o rk  A c t  in  the UK to  p rov ide  a 
sa fe  env ironm en t fo r  em p loye rs  
and to  ensure tha t th e y  are made 
aw a re  o f any  p rob lem s re la ted  to 
the use o f  chem ica ls.

The rubber in du stry  has fo r 
m any years  re a lised  the  va lue  of 
such  m easures and shou ld  co n t i­
nue to  re ta in  its  re pu ta tion  o f a 
s a fe  in d u stry  by  its  a c t iv e  c o -o p ­
era tion  w ith  the regu la to ry  au t­
h o r it ie s .

Lookii^ foward 
One b lo t  on the ho r izon  here is 

the d isc rep an cy  in regu la tions

be tw e en  trad ing nation s.A lthough  
a ttem pts to ach ieve m u ltinationa l 
agreem ent on legislatior> have had 
lim ited  success , it is  im portant 
tha t fu rther p rog ress  is  made in 
th is area both in the in te rest of 
m anufacturing com panies and cu s­
tom ers,

1 b e lie ve  prog ress w i l l  be made 
not just in health a n d sa fe ty . but on 
a ll fron ts  that so there is  no reason 
to  doubt the future o f the industry . 
The days o f m assive  g row th  are 
long gone, but th jj is  no s ign o f 
d e c lin e -m e re ly  a ^I'eflection of 
the m ature s ta le  o f the in du siry . •

The future ho ld s good p rospe cts  
so  long  as w e  are ptepared  to  take 
ca lcu la ted  r isks W o rld  g row th  
fo r the next decade is -pred icted 
at 2  percen t each  y e a r/

W h ile  Europe fa ces co tnpetit ion  
on its  home ground frorn certa in  
Far Easte rn  coun trie s, it is  equa lly  
true that in many deve lop ing  
nation s there  is  enorm ous po ten ­
tia l fo r te chno logy  and fo r f in is ­
hed products-

W ith  s k ill, de te rm ination  and 
fo res igh t w e  can look  fo rw a rd  to 
a  bright fu ture, (Rubber and 
P ian tic s  N e w s)  □

P E S T IC ID E  H AZARD S IN D EV ELO P IN G  CO U N TR IES

A c c o rd in g  to  U. S . G ove rnm en t reg is te rs , one fou rth  o f the  p e s t ic id e s  that cause 
p rob lem s  and  are no t u sed  in that co u n try , are m arke ted  in oeve lop ing  coun trie s. 
A  pu b lic a tio n  o f Banana E xp o rt in g  C oun tr ie s  in  Panam a C it y  has repo rted  that 
pe s t ic id e  m an u fa c iu re rs  in U n ite d  S ta te s  use d eve lop ing  coun trie s  as te s ting  
g round  fo r  the ir p rod uc ts , po sing  a se riou s h ea lth  hazard . The B r it ish  le v ie w  o f 
In te rn a t io n a l A g r ic u ltu ra l D eve lopm e n t says, a p rod uc t e s p e c ia lly  h azardous to  
human life , •‘ D B P C "  is  w id e ly  u sed  to d ay  in C en tra l A m erican  C ou n tr ie s , the 
C a rn b b e a n  Is land s and som e A fr ic a n  C o u n tr ie s . A no the r to x ic  p e s t ic id e , ‘ phosph 
e l' ,  w h ic h  cau sed  se riou s dam age to  n e rvous sy stem  o f w o rke rs  in T e xa s  is 
b e ing  e x te n s iv e ly  used in Indonesia . The W o r ld  H ea lth  O rgan isa tion  (W H O ) says, 
tha t eve ry  m inu te  a person  in the  Th ird  W o r ld  is  be ing  po ison ed  w ith  p e s t ic id e s . 
T hough  the  e x p o ite rs  are requ ired  to  in fo rm  the ir fo re ign  cu stom er o f the risl< 
d is c o ve re d  in p e s t ic id e s  banned in  the U n ite d  s ta te s , there  is  no lega l d isp o s it io n  
fo r e n fo rc in g  them . H ow eve r, the  U n ited  S ta te s  ado p ts  m easures to  m ake sure, 
tha t the  p o iso n  it  e x p o rts  do  no t re -en te r tha t coun try ,



T h e  P u n ch  S m a sh , r e s u lt  o f  
c o l la b o ra t io n  b e tw e e n  P unch  
G u n a la n  a n d  M a rc o  Sho e

f C i o b e r

it  w a s  b rou g h t o n to  th» m arket 
A  fu r th e r  d e v e lo p m e n t  uua« .k '

c o m fo r t  -n m m d  fo r  o ld e r  p laye rs  
B o th  s ty le s  h a ve  been  w e l i  a c c e ' 
P le d  and  a re  e n jo y in g  go od  sa les .

E f f o r f s  behind 

M a c ro  S h o e  is a  r e la t iv e ly  youno
co m p a n y , bu t i t s  te c h n ic a l mana 
g e ts  have  a g re a t m any  y ea rs  of 
e x p e r ie n c e  b eh in d  them  Tha 
m anagm g  d ire c t o r ,  M r . C o u t ts  is 
an  e x -m a n a g in g  d ire c to r  o f Bata 
(M a la y s ia )  Bhd: he w a s  tha  firs t  
A s ia n  to  be  e le v a te d  to  h is po st 
in  B a ta . S im i la r ly ,  m any  o f the 
t o p  m a n a g e m e n t an d  te chn ica l 
e x p e r t s  a re  e x -B a ta  p e rso n n e l. 
T h e  m anag in g  d ire c to r  is  the  la rg ­
e s t  s h a re h o ld e r , h a v ing  p rov id ed  
4 0  p e r  c e n t  o f  the  in it ia l  cap ita l 
o u t la y  O f M S I .5  m il lio n . The 
M a la y s ia n  R ub b e r  D e ve lo p m e n t 
C o rp o ra t io n  is  a n o th e r  partne r 
o w in g  3 0  p e r  c e n t .  T he  rem a in ­
in g  in v e s tm e n t  w a s  p ro v id e d  by 
a fo r e ig n  p a r tn e r, K if t d is c o ,  a 
sh o e  c o m p a n y  7 0  p e r  ce n t o w ne d  
b y  G . J .  C o le s .  T h e  pa rtne rs

r " ?  ■ KcliiCTing mucb as possible with
1.S i-Mourccs, Like many other companiej intbe

arail/h  r^  5  i f  industry, it has been benefited from the
avaiiaDiuty of cheap, good quality raw m aterials, particularly natural 
rubber; from Govcrnrnent Incentives including tax  holidays and export 
lutfDtiics; from the dedication and hardwork of its employees; and from 
he fac.htiM  provided by the Technology Centre of Rubber Research 

institute of M alaysia. BARBARA DAVIES of Malaysian Rubber 
rroau cers Research Association gives an account of its functioning with 
particular reference to the consumption of natural rubber in Malaysia.

C u tt in g  an d  fo ld in g  b ia s  s tr ip

T h e  Id d o n  m ilt  w i t h  i t s  d ire c t  
c o n v e y o r  fe e d , m o d if ie d  

b y  M a rc o  e n g in e e rs

W H E N  P U N C H  G u n a la n .e x -b a d -  
m in to n  c h a m p io n  a n d  c h a irm a n  o f 
M a la y s ia n  b a d m in to n  c o a c h e s ,  
d e c id e d  th e re  jv a s  a m a rk e t  fo r  a 
n e w  s p o r t s  s h o e , th e  d e s ig n  a n d  
m a n u fa c tu r in g  e x p e r t is e  o f  
M a r c o  S h o e  S d n  B h d  w a s  so u g h t. 
T h e  r e s u l t  w a s  the  n a tu ra l- ru b b e r -  
s o l e d Sm as/i. T h e  Sm ash  
u n d e rw e n t  n in e  m o n th s  o f  c o n ­
t in u o u s  t e s t in g ,  b o th  u n d e r  to u rn ­
am en t c o n d it io n s  an d  w ith  the  
T h o m a s  C u p  t r a in in g  te am  on  a 
v a r ie t y  o f  c o u r t  s u r fa c e s ,  b e fo re



N A T U R A L  RUBBER  A N D  CANVAS PUT PUNCH INTO PLAV

Industria l s e w in g  m ach ine  m od if ied  
f o r ,e y e l0i  in se rtion  in  the uppers

A  s e le c t io n  o f  M a rc o  shoes n o w  in  p rod u c t io n  for the  1980-81 
season . Each  s ty le  is  e x c lu s iv e  to  a pert icu la r cu stom er

s ig n e d  the  jo in t  v en tu re  a g reem e ­
nt in Ju n e  1975 .

In unde r one  yee r a fa c to ry  
w a s  b u 'lt  at P o r tK la n g  near Kua la 
Lum pur, m ach in e ry  in s ta lle d  and 
the  f irs t  sh o e s  p rod uced , a lthough  
p ro d u c t io n  w a s  n o t in  fu ll sw in g  
u n t il l N o ve m b e r 1976  as a d d it io n ­
a l e le c t r ic it y  sup p lie s  w e re  requ ir­
ed . The w h o le  o p e rB t io n -s p e c i­
f ic a t io n s .  p lan s , bu ild in g  and 
m a c h in e r y -w a s  sup e rv ised  b y  M r.

C o u tts  h im se lf. S im ila r d ed ica tion  
w a s  d isp la yb d  by  h is  em p loyees; 
during the f ir s t  year o f  op e ra tion  
no le a ve  w a s  taken  b y  any o f the 
e x e cu t iv e s  ex cep t in  em ergencies 
the team  w o u ld  o ften  pu t in 12 
hours per day . and w o rk in g  on 
Sundays w a s  not unusual.

The s to ry  o f M ac ro  has been 
one of a ch ie v in g  es m uch as 
p o ss ib le  w itn  the m in im um  of 
finan c ia l resou rce s. L ik e  m any

other com panies in the the M a la y ­
s ian rubber manufacturm g in du st­
ry, it  has bene fited  from  the 
a v a iie b ility  o f cheap, good qua lity  
raw  m ateria ls , p a rt icu la r ly  natural 
rubber; from  governm ent in ce n ti­
ves in c lud ing tax  h o lid a ys  and 
export in cen tieves; from  the dedi- 
catio>  and hard w o rk  o f t t s  em. 
p loyees: and from  the fa c ilit ie s  
p rov ided  by the Techno logy  
Cen tre  o f the Rubber Research 
Institu te o f M a lays ia . D esp ite  the 
in it ia l lo w  investm ent, com plete 
absence  o f adve rtis in g , the fa c to ­
ry w as expanded la s t year and 
M acro  now  em p loys over  600  
peop le , exporting  89 per cen t of 
i i s  p roduction , m a in ly  to  Europe 
and Au stra lia . A s  the m arket is 
seasona l, ihe equal d iv ision  b e t­
w een  these m ajor m arkets m the 
northern  and southern hem ispher- 
es ensures year-round  production . 
T o ta l p roduction , con stitu tin g  
about 2 0 0  casual and spo rts  
s ty le s  w ith  natura l rubber so le s 
and can vas uppers, is  cu rren tly  
runn ing at three m illio n  pairs/a.

P roduction  runs are b.^sed on a 
5 J- day  schedu le . The em phasis 
IS on qua lity , and m a te ria ls  are 
te sted  at every stage of p rod u c t­
ion . A l l  raw  m ateria ls  are sam ­
p led  b y  the sm a ll test labo ra to ry  
a n d su b ie c te d  to  a dozen  tests, 
in c lud ing  e longa tion  at break, 
tens ile  strength , abras ion  re s is tan ­
ce, co lou r fa stness  etc. A  techn i­
c a lly  sp e c if ie d , h ig h aua lity , ligh t- 
co lou red  natu ra l rubber, S M R  5 L. 
is  used fo r a ll shoe s o le s . T ests  
ca rried  out a t the RRIM , w ith  
w hom  the com pany has c lo se  
lin k s  sho w ed  tha t M a rc o 's  so ie s  
w e re  w a y  abo ve  minim um requ ire­
m en ts. Natu ra l rubber consum p­
tion  is  n ow  abo u t 6 0 0  tonnes/a. 
but With exp an s ion  and the 
deve lopm ent o f new  p rod uc ts  
(bath  and sho w er m ats are  cu rren­
t ly  be ing  d eve loped  fo r the A u s ­
tra lia n  m arke t) th is  figure shou ld  
soon  be ex ceeded .

Com pound ing  in g red ien ts  are 
w e ig h ed  under co n tro lle d  con d i­
tion s  and c o n veyed  sem i au tom a­
t ic a lly  to  the rubbe r m il ls .  M a rco  
s ta r te d  p rod u c t io n  w ith  in e xp en ­
s iv e  open  m il ls  im p o rted  from  
Ch ina  and T a iw a n , but n ow  uses.



T he  P u n ch  S m a sh , r e s u lt  o f  
c o l la b o ra t io n  b e tw e e n  P unch  
G u n a la n  an d  M a rc o  Shoe

it  w a s  b ro u g h j o n to  the  m arket 
A  fu r th e r  d e v e lo p m e n t  w a s  tha 
/ ifn c/i C lassic , d e s ig n e d  w ith  ex tra  
c o m fo r t  in  m in d  fo r  o ld e r  p la y e  ' 
B o th  s ty le s  h a ve  been  w e l l  a c c s ' 
p te d  an d  are  sn jo y m g  g o o d e a ie s .

Efforts brbind 

M a c ro  S h o e  is a  r e la t iv a iy  youna 
co m p a n y , bu t it s  t e c h n ic a l mana 
g e rs  h a ve  a g re a t m any  y ea rs  of 
e x p e r ie n c e  b eh in d  them  The 
m an ag in g  d ire c to r ,  M r . C o u H s  is 
an  e x -m a n a g in g  d ire c to r  o f  Bata 
(M a la y s ia )  Bhd : he w a s  the  firs t  
A s ia n  to  be  e le v a te d  to  h is  post 
in  B a ta . S im ila r ly ,  m any  o f the 
to p  m an ag em en t and  te chn ica l 
e x p e r t s  a re  e x -B a ta  pe rsonne l. 
T he  m an ag in g  d ire c to r  is  the  la rg ­
e s t  sh a re h o ld a r , h a v ing  p ro v id e d  
4 0  p e r  c e n t  o f  the  in it ia l  c a p ita l 
o u t la y  o f  M S I ,5  m il lio n . The 
M a la y s ia n  R ub b e r  D eve lop m e n t 
C o rp o ra t io n  is  a n o th e r  partne r 
o w in g  3 0  p e r  c e n t. T he  rem a in ’ 
in g  in v e s tm e n t  w a s  p ro v id e d  by 
a fo r e ig n  p a r tn e r. K if t d is c o ,  a 
sho e  c o m p a n y  7 0  p e r  cen t o w n e d  
b y  G . J .  C o le s .  T h e  pa rtne rs

one of achieving a t  much as possible with 
K̂ ! resoarces. Like mooy other companies in the

industry, it has been benefited from the 
svanaoiiity of cheap, good quality raw m aterials, particularly aataral 

f Govornmjnt incentives incJuding tax  holidays and export 
incentnes; from the di.*dication and hardwork of its employees; and from 
the facilit.es provided by the Technology Centre of Rubber Research 
Institute of M alaysia. BARBARA DAVIES o f Malaysian Rubbtr 
rroau ccrs Research Association gives an account of its functioning with 
particular reference to the consumption of natural rubber in Malaysia.

C u tt in g  an d  fo ld in g  b ia s  s tr ip

T h e  Id d o n  m il l  w i t h  i t s  d ire c t  
c o n v s y o r  fe e d , m o d if ie d  

b y  M a r c o  e n g in e e rs

W H E N  P U N C H  G u n a la n .e x -b a d -  
m in to n  c h a m p io n  a n d  c h a irm a n  o f  
M a la y s ia n  b a d m in to n  c o a c h e s ,  
d e c id e d  th e re  w a s  a  m a rk e t  fo r  a 
n e w  s p o r t s  s h o e , th e  d e s ig n  a n d  
m a n u fa c tu r in g  e x p e r t is e  o f 
M a r c o  S h o e  S d n  B h d  w a s  so u g h t. 
T h e  r e s u lt  w a s  th e  n a tu ra l- r u b b e r -  
s o le  d P w j f / i  Sm ash . T h e  Sm ash  
u n d e rw e n t  n in e  m o n th s  o f  c o n ­
t in u o u s  t e s t in g ,  b o th  u n d e r  to u rn ­
a m e n t c o n d it io n s  en d  w i t h  the  
T h o m a s  C u p  t r a in in g  te a m  o n  a 
v a r ie t y  o f  c o u r t  s u r fa c e s ,  b e fo re



NATURAL RUBBER AND CANVAS PUT PUNCH INTO PLAY

Ind us tr ia l s e w in g  m ach ine m o d if ied  
(or^ e y e le t  in se rtion  in  (he uppers

A  s e le c t io n  o f  M a rc o  shoes n o w  in  p rod u c t io n  fo r the  1980-81  
sea son . Each s ty le  is e x c lu s iv e  to  a particu la r custom er

s ig n e d  the  jo in t  ven tu re  a g reem e ­
n t in  Ju n e  1975 ,

In unde r one  yea r ft fa c to ry  
w a s  b u 'it  at P o rt K la ng  near Kuala 
Lum pur, m ach in e ry  in s ta lle d  and 
the  f ir s t  sho e s  p rod uced , a lthough 
p ro d u c t io n  w a s  no t in fu ll sw in g  
u n t il l N o v e m b e r 1 97 6  as a d d it io n ­
a l e le c t r ic it y  s up p lie s  w e re  raq-jir- 
ed . The  w h o le  o p e ra t io n -s p e c i­
f ic a t io n s .  p lan s , bu ild in g  and 
m a ch in e ry  w a s  sup e rv ised  b y  M r.

C o u tts  h im se lf. S im ila r d ed ica tion  
w a s  d isp la y e d  by  h is  em p loyees; 
du ring  the f ir s t  year o f  opera tion  
no  le a ve  w a s  taken  by  any o f the 
e x e cu t iv e s  e x ce p t in  em ergenc ies 
the team  w o u ld  o ften  pu t in 12 
hours per day , and w o rk in g  on 
Sundays w a s  not unusual.

T he s io ry  o f M a c ro  has been 
one o f a ch ie v in g  as m uch as 
p o ss ib le  w itn  the  m in im um  of 
finan c ia l re sou rce s. L ik e  m any

other com panies m the the M a la y , 
sien rubber m anufacturing in du st­
ry. it  has bene fited  from  the 
a v a ila b ility  o f cheap, good qua lity  
raw  m ateria ls , p a r t icu la r ly  natural 
rubber; from  governm ent in ce n ti­
ves in c lud ing tax h o lid a y s  and 
e xpo rt in cen lieves ; from  the ded i- 
c a t io i and hard w o rk  o f its  em­
p loyees; and from  the fa c ilit ie s  
p rov ided  by the T echno logy 
C en tre  o f the Rubber Research 
Institu te o f M a lays ia . D esp ite  the 
in it ia l lo w  investm ent, com plete 
absence o l adve rtis ing , the fa c to ­
ry w a s  expanded lest year and 
M acro  n ow  em p loys over 600 
peop le , e xpo rtin g  89  per cen t of 
i 's  p rod uc tio n , m a in ly  to  Europe 
and Au stra lia . A s  the m arket is 
seasona l, the equa l d iv ision  b e t­
w een  these m ajor m arke ’ s  m the 
northern  and southern hem ispher­
es ensures year-round p roduction . 
T o ta l p roduction , con stitu tin g  
about 2 0 0  casua l and spo rts  
s ty le s  w ith  natura l rubber so le s  
and can vas uppers, is  cu rren tly  
runn ing a t three m il lio n  pairs/a.

P rod uc tio n  runs are based on a 
5 i - d a y  schedu le . The em phasis 
is  on qu a lity , and m a le ria ts  are 
te s ted  at eve ry  stage o f p roduct­
ion. A l l  raw  m ateria ls  are sam ­
p led  by  the sm a ll te s t labo ra to ry  
and sub jected  to  a dozen  te sts , 
in c lud ing  e longa tion  at break, 
ten s ile  streng th , abras ion  re s is tan ­
ce, co lo u r fa s tness  etc. A  techn i­
c a lly  sp e c if ie d , high q u a lity , ligh t- 
c o iou red  natu ra l rubber, S M R  5 L. 
is  used fo r a ll shoe s o le s . T ests 
ca rried  out at the R R iM , w ith  
w hom  the com pany  has c lo se  
lin k s  sho w ed  tha t M a rc o 's  so ie s  
w e re  w a y  abo ve  m inim um requ ire ­
m ents Natu ra l rubber con sum p­
tion  is  n o w  about 6 0 0  tonnes/a . 
bu t w ith  e xpan sion  and the 
d eve lopm en t o f new  p rod uc ts  
(bath  and sho w e r m ats are cu rren ­
t ly  be ing  deve loped  fo r the A u s ­
tra lia n  m arke t) th is  figu re  shou ld  
soon  be ex ceeded .

C om pound ing  m gred ien ts  are 
w e ig h ed  under co n tro lle d  con d i­
t ion s  and c o n veyed  sem i au tom a' 
t ic a ily  to  the rubbe r m il ls . M a rco  
s ta rted  p rod u c t io n  w ith  in e xp en ­
s ive  open m ills  im p orted  from  
C h in s  and T a iw a n , bu t n o w  uses,



fo r  in i t i a l  m ix in g ,  a S h a w  in te rn a l 
m ix e r  w h ic h  c a n  b e  o p e ra te d  b y  
o n e  p e r s o n  p ro d u c in g  up  to  5  t o ­
n n e s /  s h i f t .  F ro m  h e re  th e  c o m ­
p o u n d  is  fe d  b y  c o n v e y o r  d i r e c t ly  
t o  an  Id d o n  m ilt  w h ic h  h a s  been  
m o d if ie d  b y  M a r c o 's  e n g in e e r in g  
d e p a rtm e n t .  W h e re v e r  p o s s ib le ,  
p r o c e s s e s  h a ve  b e e n  a u to m a te d  
b y  b u ild in g  s p e c ia l iz e d  eq u ip m e n t 
on  S it  Or m o d if y in g  e x is t in g  e q u ip ­
m e n t .

S o le s  a re  s ta m p e d  ou t fro m  the  
s h e e t  r u b b e r  b y  a s e m i-a u to m a t ic  
c u t t in g  m a c h in e  d e v e lo p e d  and  
b u i l t  b y  M a rc o .  T h e  r e s u lt in g  
s u rp lu s ,  s o m e  3 0  pe r c e n t  o f  the  
t o t a l,  is  r e c y c le d .  T h e  u p p e rs  a re  
c u t  b y  a c l ic k in g  m a ch in e , o r  a 
lo a d  o f  1 5 - 2 0  to n n e s  fro m  fa b r ic  
s u p p lie d  b y  lo c a l m a u n fo c tu re rs  
B ia s  s t r ip s  a re  c u t  ra th e r  than  
b o u g h t  in , to  f a c i l i t a t e  c o n t r o l 
o v e r  m a te r ia l q u a l i t y .  A f t a r  c u t t ­
in g , th e  s t r ip s  a re  fo ld e d  b y  p a s s ­
in g  th ro u g h  h e a te d  a lu m n iu m  
r o l le r s .

A H  c o m p o n e n t  p a r t s  o f  the  
u p p e rs  a re  a s s e m b le d  on  lo n g  lin e s  
b y  a c o m b in a t io n  o f  g lu in g , u s in g  
n a tu ra l la t e x  a d h e s iv e s ,  a n d  s t i t c ­
h in g ,  o n  o v e r  1 0 0  in d u s t r ia l 
s e w in g  m a c h in e s .  S o m e  o f  th e s e  
h a v e  b e e n  m o d if ie d  fo r  p a r t ic u la r  
t a s k s :  th e  in s e r t io n  o f  e y e le t s  a t 
p o s i t io n s  m a rk e d  b y  a  te m p la te ,  
f o r  in s ta n c e .  A t  th e  e n d  o f  e a ch  
Ifne a th o ro u g h  q u a lit y  c o n t r o l 
c h e c k  is  m a d e .

U p p e r s ,  in s o le s  a n d  s o le s  a re  
a s s e m b le d ,  a g a in  u s in g  la t e x

a d h e s iv e s ,a n d  ea ch  jo in t  is  s u je c t -  
e d  to  a p re s s u re  o f  3 0 0 k N /m *  fo r  
3 - 4  s e c . T h e  assem bl-^d sho e s  
a re  s ta c k e d  on  r a c k s  w h ic h  a re  
c o n v o lu t e d  to  h o ld  4 2  p e r ce n t 
m o re  s h o e s . T h e  r a c k s  s ta y  in  a 
h o t a ir  v u lc a n iz in g  pan  a t a c o n ­
t r o l le d  te m p e ra tu re  an d  p re s su re  
fo r  o n e  h ou r- T h e re  f o l lo w s  a 
fir>al in s p e c t io n :  b e c a u s e  such
c a re fu l a t te n t io n  is  p a id  to  te s t in g  
an d  q u a lit y  c o n t r o l th ro ug h o u t 
th e  p ro d u c t io n  s e q u e n ce , the  
r e je c t  ra te  a t  th e  f in a l in s p e c t io n  
is  o n ly  0 .2 5  p e r  c e n t.  T he  f in ish e d  
s h o e s  a re  t r a n s p o r t e d  b y  m e ch a ­
n ic a l lo a d e r  to  th e  w a re h o u s e , 
w h e re  tu rn - ro u n d  is  v e r y  fa s t-  
m o s t  a re  s to re d  fo r  le s s  than  fo u r 
w e e k s ,  le a v in g  b y  th e  c o n ta in e r  
lo a d  a t  a r a le  o f  fo u r  c o n ta in e rs  
p e r  w e e k .

A b o u t  2 0  p e r  c e n l o f  M a rc o 's  
p ro d u c t io n  g o e s  to  the  h om e 
m a rk e t , d iv id e d  e q u a lly  b e tw e e n  
g o v e rn m e n t  c o n t r a c t s  ( ru b b e r - s o l­
e d  b o o t s  fo r  th e  m il it a r y  .p o lic e  etc) 
a n d t h e r e t a i l  m a rk e t . O n e  s ty le  
w h ic h  h a s  e n jo y e d  re m a rk a b le  
s u c c e s s  fro m  sm a lt  b e g in n in g s  is  
th e  M urid  (m u rid  m e a n s  s tu d e n t  
in  M a la y ) ,  d e s ig n e d  fo r  s c h o o l 
c h iid r e n .  M a rc o  s ta r t e d  s e ll in g  
h is  sh o e  th ro ug h  ru ra l s h o p s  run 
b y  th e  F e d e ra l L a n d  D e v e lo p m e n t  
A u th o r it y ,  a n d  it s  p o p u la r it y  g re w ;  
m o re  th a n  h a lf  a m il l io n  p a ir s  have  
be e n  s o ld  to  d a te

T he  m a rk e t in g  p h ilo s o p h y  is  
S im p le  b u t e f f e c t iv e ,  a n d  s ta r t s  
w i t h  p ro d u c t  d e s ig n . B e f o r e  the

b eg in n in g  o f Ihe  se a so n , a n um b ,, 
o f n e w s t y i e s  =,» d e s ig n .d  
in to  a c c o u n l fs 5 h io n  trend s  in 
c o lo i i . s ,  s h a p e  ate. E ach  s T v l!  ̂
c o s te d  an d  a s a m p le  shoe , „ d  
p ro d u c t io n  g u id e  p ro d u ce d  w h ich  
a re  u sed  s u b s e q u e n t ly  in manu 
fa c tu r e a n d  q u a lit y  c o n t ro l.  A t ta n ' 
lio n  to  d e ta il is  im p o rtan t; each 
c o m p o n e n t  o f  the  sho e  is  spec i" 
f ie d  b y  la rg e  s c a le  d iag ram s from  
s e v e ra l a n g is s  s im ila r  to  enginear 
m g  d ra w in g s . A  rang e  o f new  
s ty le s  IS th u s  on s h o w  to  agents 
re p re s e n t in g  fo re ig n  re ta il o u tle ts  
a n d  the  c u s to m e r is  fre e  to  make 
m o d if ic a t io n s  to  an y  b a s ic  s ty le  
^  m ee t m a rk e t  requ irem en is  
O n c e  a s t y le  is  s o ld ’ it  is  rem oved 
fro rn  M a rc o  s p u b lic  d is p la y . Thus 
ea ch  sho e  is  e x c lu s iv e  to  a p a rt i­
c u la r  o u t le t .  F o r  in s ta n ce , the 
ra n g e  o f  M a rc o  sh o e s  s o ld  b y  the 
w e l l- k n o w n  h igh  s tre e t  re ta il 
Cham . B r it is h  H om e  S to re s , w i ll 
n o t  b e  fo u n d  in  o th e r shopes 
u n le s s  it is  c o p ie d  b y  anothe r 
m a n u fa c tu re r .

M a rc o  S h o e  S d n  B hd  has s u rv i­
v e d  an d  g ro w n  th ro ug h  it s  em pha­
s is  on  h igh  q u a lit y  sh o e s  u s ing  the 
b e s t  ra w  m a te r ia ls  a v a ila b le . Its 
h ig h ly -e x p e r ie n c e d  m anagem ent 
team  is  c o n c e n tra t in g  on pass ing 
on  k n o w le d g e  g a in e d  fro m  life ­
t im e s  in  th e  sho e  in d u s t ry  to 
yo u n g e r  s t a f f  s o  tha t th e y  m ight 
c o n t in u e  in  the  sam e  tra d it io n . 
M a r c o 's  n a tu ra l-  ru b b e r-  s o le d  
s h o e s  s h o u ld  fe a tu re  s tro n g ly  in 
th e  fo o tw e a r  in d u s t ry  o f  the 
fu tu re , (R u b b e r  D e v e lo p m e n t)  □

THE NUT TH AT  B U R N S

T h e  P h il ip p in e s  G o v e rn m e n t  is  la u n ch in g  a S 1 .3  m il l io n  r e s e a rch  p ro je c t  to  
to  s tu d y  an  e x c it in g  n e w  f in d  a t re e  w h ic h  b e a rs  f r u it s  th a t b u rn . The 
t re e , p o p u la r ly  c a l le d  p e t ro le u m  nu t t re e  ( P it to s p o ru m  R e s in ife ru m  H em e, to  
S c ie n t is t s )  y ie ld s  n u ts  h a v in g  an  o d o u r  s im ila r  to  p e tro le u m . Even  th e  fre sh  
n u ts  b u rn  b r i l l ia n t ly  w h e n  l ig h t e d  w ith  a m a tc h  s t ic k .  T h e  n u t 's  o i l  c o n ta in s  
h y d r o c a r b o n s .  T h is  t re e  n o rm a lly  g r o w s  t o  a h e ig h t o f  3 0  m e tre s  and  b e a rs  
f r u it s  t w ic e  a  y e a r;  y ie ld in g  a b o u t  8 0 0  n u ts . (T h e  H in du )
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InlroductioQ

The  id ea  o f e s ta b lis h in g  a P ilo t  
C rum b Rubb e r F a c to ry  (P C RF ) 
w ith in  the  Rubb e r B o a rd  to  im p ro ­
ve  and m o d e rn ise  na tu ra l rubber 
p ro ce ss in g  in  Ind ia  w a s  co n ce iv e d  
in  1 973 , The P C R F  w a s  e s t a b li­
shed  in  1 9 7 4 -7 5  p e r io d  and  w a s  
in aug u ra ted  by  S hri. V . P S ingh, 
the  then  D ep u ty  M in is te r  o f C om ­
m e rce  on 24  Ja n u a ry  1976 .

Objcctivcs

The  o b je c t iv e s  in s e tt in g  up the 
P C R F  33 o r ig ia n a lly  co n ce iv e d  
w e re  as under:

i)  T o  d e v e lo p  m ach in e ry  fo r 
c rum b rub be r p ro d u c t io n  in d i­
g e n o u s ly , b y  ad ap ta t io n  o f 
s u ita b le  m ach in e ry  a v a ila b le  
in  the  coun try .

It) T o  use as a d em on stra t ion  
and  tra in ing  cen tre  to  in te r­
e s te d  c rum b rub be r m anufa­
c tu res .

lii^ For p e r fe c tin g  the p ro ce ss in g  
p ro ce d u re s  fo r ta ilo r -c u t and 
c h e m ic a lly  m o d if ie d  rubbers .

iv ) f o r  im p ro v in g  the  m ach inery  
o n ce  in s ta t le d , so  as to 
in c re a se  the e f f ic ie n c y  and 
th roughpu t o f  the crum b 
rub be r p ro ce ss in g  fa c to ry .

Development

The  fa c to ry  w a s  e s tab lis h ed  
unde r the  C h e m is t ry  and Rubber 
T e c h n o lo g y  D iv is io n  o f the Rubber 
R e se a rch  In s titu te  o f India. In 
lin e  w ith  the  o b je c t iv e s , the  Board  
c o u ld  d e v e lo p  a ll m ach in e ry  Indi­
genou s ly ; on e  o f the  com m enda­

ble  ach ievem en ts  be ing  fa b r ic a ­
tion  o f an e le c t r ic a lly  heated d ryer 
fo r crum b rubber w h ic h  is  the 
f ir s t  o f it s  k in d  in the w o r ld , The 
fa c to ry  w a s  tran s fe rred  in  M ay 
1977  to  the Departm en t o f Rubber 
P ro cess in g  o f  the  Board  w ith  a 
v ie w  to  orien t its  a c t iv it ie s  to w a ­
rds the su cce s s fu l im p lem en ta­
tio n  o f the Rubber P rocess in g  
C om ponen t o f the K e ra la  A g r ic u l­
tura l D eve lopm ent P ro je c t (KAD P) 
f inan ced  by  the ID A  o f the W o rld  
Ban k . W ith  th is  reo r ie n ta tion , the 
w o rk in g  o f the PCR F  w a s  tuned 
up to  a ch ieve  the fo llo w in g  a d d i­
t ion a l ob je c tive s .

Additional Objectives

* T o  b ring  abo u t ra d ica l changes 
in the  p ro ce ss in g  o f f ie ld  
coagulum  (sc rap l b y  assuring 
a be tte r p r ice  fo r the sm all 
rub be r g ro w e rs  and by  m ak­
ing ava ila b le  a superior q u a lity  
rubber to  the consum ing in du ­
stry .

* T o  s tu dy  the  p rob lem s  conne ­
c ted  w ith  c rop  c o lle c t io n  and 
t ran spo rta t io n  from  s m a llh o ld ­
ings fo r cen tra lise d  p roce ss in g ,

* T o  prom ote  m a rk e ta b ility  o f 
natu ra l rubbe r in b lo c k  fo rm  
in  a c co rd an ce  w ith  ISI S tan d ­
a rds (T e ch n ic a lly  S p e c if ie d  
Natu ra l Rubber).

* T o  e vo lv e  sound  p ra s t ic e s  in 
fa c to ry  organ isa tion  and m ana­
gem ent and in m ach inery  
m a in tenance  p ra c t ic e  fo r 
crum b rubber p rod uc tio n .

* T o  unde rtake  s tu d ie s  in trea t­
ing fa c to ry  e fflu en t and its 
d ispo sa l.

W ith  th is  end in v ie w , throe 
sh ift w o rk in g  w a s  in troduced  
from  Ju ly  1977 m the fa c to ry  
w h ich  w as w o rk ing  s ing le  sh ift 
on ly  t i l l  then. In Order to  s tudy 
the im provem ent in the econo m ic  
v ia b ility  o f a sm a ll s ize  crumb 
rubber unit and the p ro c e ss a b il ily  
o f sm a ll ho ld e r scrap , the fa c to ry  
experim en ted  during  1 97 7 -79  
w ith  p roce ss in g  o f dry scrap  p ro ­
cured by  the Kera la  S ta te  C o - 
op e ra tive  Rubber M a rke tin g  
Federat'On (KRM F). The fa c to ry  
p roce ssed  the d ry  scrap  supp lied  
by  KR M F  against re cove ry  of 
p roce ss in g  charge*.

From  M ay  1979 the fa c to ry  
a ls o  s ta rted  a p ilo t p ro je c t for 
es tab lish in g  Sm a ll H o lde r D eve­
lopm ent C en tre s  on the A M U L  
p a tte rn . During a ll these  pe riod  
the fa c to ry  p rom oted  m arke ts  fo r 
crum b rubber b y  d ire c t sa le s  to 
m anufacturers and through the 
KRM F.

Ori n and Maaagemcnt

The fa c to ry  s ta r te d  w ith  a mt- 
n im u m s ta ff o f C hem ica lEng ineer, 
A cco u n tan t, O ff ic e  A s s is tan t, 
Forem an, tw o  F a c to ry  A s s is ta n ts  
and four W o rkm en. A t  presen t 
the  fa c to ry  g ive s  d ire c t e m p lo y ­
m en t to  33  pe rsons.

In a dd ition  the fa c to ry  a lso  
p ro v id e s  in d ire c t em p loym en t to 
over 10 persona . The  fa c to ry  is 
a ls o  ad o p t in g  the  p ro ce du re s  and 
p ra c t ic e s  p re s c r ib e d  in the  A c c o ­
unting  and P ro ced u ra l Manual 
p re sc r ib ed  fo r ado p tion  in  the 
crum b rubber fa c to rie s  to  be  sot 
up unde r the  K A D P .



Financial P o s iN o n

T h e  f a c t o r y  has a g ro s s  in v e s t-  
m e n t o f R s ,  1 2 ,11  la k h s  ( 3 1 -3 -  
1 9 8 1 )  in c lu d in g  R s . 1 .7 7  ia k h s  fo r  
e f f lu e n t  t r e a tm e n t  p la n t .  T h e  
s a te  o f  p r o c e s s e d  ru b b e r  fro m  
th e  f a c t o r y  s h o w e d  a re g u la r  in ­
c r e a s in g  t r e n d  8S in d ic a t e d  b e lo w :

Q u a n t it y  S a le s  va lu eY e a r
o f  s a le  
(T  on n e )

( in  la k h s )  
R s.

1 9 7 6 -7 7  2 3  1 .4 0
1 9 7 7 -7 8  7 3 *  4 .7 0
1 9 7 8 -7 9  9 0 *  8 .3 5
1 9 7 9 - 8 0  2 8 0  2 7 .4 8
1 9 8 0 -8 1  3 4 1  4 4 . 1 0

* e x c lu d e s  th e  q u a n t it y  p r o c e s s ­
e d  fo r  K R M F .

T h e  fa c t o r y  a ls o  e s ta b lis h e d  
f in a n c ia l v ia b i l i t y  o f a s m a ll u n it  
p r o c e s s in g  e v e n  le s s  th a n  1 to n n e /  
s h i f t  b y  g e n e ra t in g  a n e t p r o f it  o f  
R s .  0 .5 8  la k h  in  i t s  o p e ra t io n s  
d u r in g  1 9 8 0 -8 1 .

Physical Progress

T h e  c ru m b  ru b b e r  p ro c e s s in g  
in  th e  f a c t o r y  a ls o  s h o w e d  s ig n i­
f i c a n t  im p ro v e m e n t  y e a r  a f t e r  
y e a r .

Y e a r  Q u a n t it y  p r o c e ­
s s e d  (M , T o n n e s )

1 9 7 5 - 7 6  (F ro m  1 /7 6 )  4
1 9 7 6 -7 7  5 6
1 9 7 7 -7 8  2 1 3
1 9 7 8 -7 9  2 8 2
1 9 7 9 -e O  2 7 4
1 9 8 0 -8 1  3^ “̂

M arketing

T h e  p ro g re s s  a c h ie v e d  in  th e  f ie ld  
o f  m a rk e t in g ,  m a rk e t  re se a fC h  
a n d  m a rk e t  p ro m o t io n  h a s  b e e n  
q u ite  s ig n if ic a n t .  C o n s id e r in g  
l im it e d  q u a n tu m  o f  p ro d u c t io n  in 
th e  f a c t o r y ,  e m p h a s is  is  la id  
ju d ic io u s ly  m a k in g  u se  o f  th e  en d  
p r o d u c t s  t o  c r e a te  m a rk e t  d e m a nd  
fo r  v a r io u s  g ra d e s  o f cruf^b 
ru b b e r .  T o  s t a r t  w i th ,  th e  p o te n ­
t ia l  c o n s u m e rs  o f  c ru m b  rubb® ' 
w e r e  s p o t t e d  o u t th ro u g h  m arked  
s u r v e y s  a n d  p e r s o n a l d ia lo g u e .  
A rm e d  w i t h  th is  k n o w le d g e  
d i f f e r e n t  m a rk e t  s e g m e n ts  w h e re  
c ru m b  ru b b e r  c o u ld  r e p la c e  c o n  
v e n t io n a l g ra d e s  h a ve  b e e n  id e n ­

t if ie d .  The  r a t io n a le  b e h in d  t h is  
a p p ro a ch  w a s  to  g e n e ra te  dem and  
fo r  c ru m b  ru b b e r  to  e n su re  a 
re g u la r  m a rk e t fo r the  p ro d u c ts  
o f K A D P  fa c to r ie s .

T he  p r ic e  s tru c tu re  fo r  the  
v a r io u s  g ra d e s  o f  c ru m b  ru b b e r  is 
a r r iv e d  a t  t a k in g  in to  c o n s id e ra t ­
io n  m a rk e t  d e m a n d , c o s t  o f p ro ­
d u c t io n ,  p r ic e s  o f  c o m p e t in g  c o n ­
v e n t io n a l g ra d e s  an d  s o  on . It 
is  b e in g  s u b je c te d  to  p e r io d ic  
r e v ie w  in  th e  c o n t e x t  o f  c h a n g in g  
c ir c u m s ta n c e s .  T he  g ra d e -w is e  
d e m a n d  fo r  c ru m b  ru b b e r  is  a ls o  
m o n ito re d  r e g u la r ly  an d  the  p r ic e  
s t r u c tu r e  is  s u i ta b ly  m o d if ie d  to  
s t im u la te  d e m a n d .

A ch ievem en ts

W h ile  w o r k in g  fo r  the  f u l f i l l ­
m e n t  o f  th e  a b o v e  o b je c t iv e s ,  the  
fa c t o r y  m a d e  s ig n if ic a n t  c o n t r i­
b u t io n s  to  th e  a c h ie v e m e n ts  o f  
the  R u b b e r  B o a rd  a s  s h o w n  
b e lo w :

•  D e v e lo p in g  s u p e r io r  p r o c e ­
s s e d  ru b b e rs  l ik e  P A  8 0 .  S P
2 0 . V is c o c i t y  S t a b il is e d  
ru b b e r . C a rb o n  B la c k  M a s te r  
B a tc h e s .  L a t e x  S ta g e  C o m - 
p u n d e d  R u b b e r , t y re  ru b b e r  
e tc .  to  s u it  the  s p e c if ic  
n e e d s  o f th e  p o ly m e r  c o n ­
su m e rs .

•  E s ta b lis h in g  the  v ia b i l i t y  and  
f e a s ib i l i t y  o f  S m a ll H o ld e r  
D e v e lo p m e n t  C e n t re s  an d  
p o p u la r is in g  i t  am o ng  the  
s m a ll g r o w e r s .  T h e s e  c e n tr ­
e s  c o l le c t  la te x  an d  fre sh  
s c r a o  fro m  s m a ll g ro w e r s  
f a c i l i t a t in g  t r a n s p o rta t io n  
c e n tr a lis e d  p ro c e s s in g  and  
m a rk e t in g . T h e  g r o w e r s  a re  
p a id  a p ro v is io n a l p r ic e  fo r 
the  la t e x  b a s e d  on  a c c u ra te  
d rc  e s t im a t io n .  M o re o v e r ,  
th e y  a re  a ls o  e lig ib le  fo r 
d i f fe r e n t ia l p a y m e n ts  a t  the  
e n d  o f  th e  y e a r . T h e  c o l l ­
e c t io n  o f fre s h  s c ra p  is  a 
n o v e l c o n c e p t  w h ic h  is  p o ­
p u la r is e d  a m o n g  g r o w e r s  as 
t h is  s y s te m  p re v e n ts  d e g ra ­
d a t io n  o f  s m a ll h o ld e rs  
s c ra p ,  an d  the  r e s u lta n t  un- 
h y g e n ic  c o n d it io n s  a t the  
g ro w e r s  p re m ise s . B e s id e s  
i t  a ls o  s a v e s  e n e rg y  re q u ire d

fo r  o r o M s s in g .  T h s  ,e s p „ „ ,  
se  o f  the  g ro w e r s  to  this 
schem e  has been  q u ite  en co . 
iirag tng . T he  num ber o f 
g ro w e r s  p a r t ic ip a t fn g  in  the 
s ch e m e  re c o rd e d  a pheno ­
m e n a l g ro w th  fro . ii 30 in

i S B i  The  num ber o f c e n ­
tre s  has a ls o  in c re a se d  from  
3 to  5 d u r in g  th e  c o r re s p o n ­
d in g  p e r io d . T he  fa c to ry  w as 
a b le  to  d e c la re  pu rchase  
b o nu s  to  the  p a r t ic ip a n ts  fo r 
the  ru b b e r  s u p p lie d  b y  them 
in  1 9 8 0 -8 1 ,

* In c re a s in g  the  m a rk e t a c c e ­
p t a b il it y  o f  c rum b  rubber 
s ig n if ic n a t ly .  T he  prem ium  
o f  ISN R  5 ( L C )  g rad e  latex 
c rum b , o v e r  the  a ve rage  lot 
s h e e t  p r ic e  c o u ld  b e  enhanc­
e d  fro m  R s. 0 .5 0  in 1977 
to  R s, 2 ,0 0  p e r  k g . in  1981 
(S ep tem b e r). T he  fa c to ry  has 
g e n e ra te d  s u f f ic ie n t  dem and 
fo r  v a r io u s  g ra d e s  o f crum b 
ru b b e r , o n ly  a p o r t io n  o f  it 
c o u ld  be  m e t due  to  lim ited  
p ro d u c t io n .

* S ta b il is in g  to  so m e  e x te n t 
the  p r ic e  o f  la te x  b y  p ro ce s- 
sm g  a n d  m a rk e t in g  o f  p re ­
s e rv e d  f ie ld  la te x .  T h is  has 
d e m o n s t ia te d  the  e c o n o m ic  
o f  a d v a n ta g e s  o f the s y s ie m  
to  th e  g ro w e r s

* Im p a rt in g  t r a in in g  to  the 
F a c to r y  M a n a g e rs , A s s is ta n t  
M a n a g e rs  (F in a n ce ), Fore  
m a n .P ro cu re m e n t  A s s is ta n ts  
an d  C o l le c t io n  A g e n ts  re­
c ru ite d  fo r  the  K A D P  fa c t o ­
r ie s  in  the  c o -o p e ra t iv e  
s e c to r .

L o o k in g  Ahead 
T he  w o rk  in it ia te d  b y  the PC R F  

w i lt  b e  in s tu m e n ta l in  b ring ing  
a b o u t th e  f o l lo w in g  w e lc o m e  
ch a n g e s  in the  p a t te rn  o f natu ra l 
r u b b e rp ro d u c t io n ,  p ro c e s s in g  and 
m a rk e t in g  in  Ind ia,
* S u b s ta n t ia l in c re a se  in  the 

p ro d u c t io n  an d  p r o d u c t iv it y  
o f ru b b e r  sm a ll h o ld in g s  w i l l 
b e  a ch ie v e d  b y  d e s f iim ina t in g  
the  c o n c e p t  o f  e s ta b lis h in g  
s m a ll h o ld e r  d e ve lo p m e n t
ce n tre s .

( c o n t in u e d  on p a g e l5 )



N A T U R A L  R U B B E R  has p lay ed  a 
B ig n ific an t ro le  in m ak ing purse 
s a in in g  the  m o st im p ortan t m ethod 
o f  co m m erc ia l fish in g  in the 
W o r ld .  A c c o rd in g  to  the  Food  
and  A g r ic u ltu re  O rg an iza tio n  of 
the  U n ite d  N a t io n s , m ore fish  are 
caugh t to d ay  by  purse  se in in g  
than  by  any  o th e r m ethod. Th is  
w a s  no t a iw a ya  the case . A s  
re c o n t ly  as 1950 , p u is e  se in in g  
w a s  s im p ly  one o f s e v e ra l m ethods 
o f ca tc h in g  fish  w ith  a ne t. The 
d ra m a tic  change cam e w ith  the 
in v e n t io n , b y  a Ju g o s la v  f is h e r ­
m an. o f a p o w e re d  p u lle y  b lo c k  
in c o rp o ra tin g  a n a tu ra l- ru b b e r-  
co a te d  g ro o ve d  w he^ l, It w a s  this 
tha t re^ 'o lu tion ized  the hau ling  of 
n e ts  in  the tuna , an cho vy , sa rd ine , 
herring , m enhaden  (a la rge  herr- 
ing fo u nd  o f f  the  e as t co a s t o f 
N o rth  Am erica ), p ilcha rd , and
sa lm on  fish e r ie s

In pu rse  se ine  fish in g , a scho o l 
o f f ish  is  lo c a te d  and then  su rrou ­
n d ed  b y  a net o r se ine . The
b o tto m  o f the  se in e  is  c lo se d , or 
pu rsed , w ith  the  purse  line , tra ­
pp ing  the  fish  w ith in .  A s  the net 
IS hau led  abo a rd  the b o a t, the fish  
are  c o n ce n tra te a  in  the re su lting  
bag, k n o w n  as a bunt. O nce  this

S a lm o n  s e in e rs  a lo ng  the 
n o r th -w e s t  co a s t o f  the  U S A  
w e re  the  f irs t  to  ado p t the
p o w e r  b lc c k  in the  1 950 s
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is accom p lish ed , the fish  are 
pum ped to  a ho ld  on the fish ing 
ve sse l.

U n t il the in ven t io n  o f po w e r 
b lo ck s , one o f the  m ost vex ing  
p rob lem s  o f purse se in ing w a s  the 
s lo w n e s s  o f the  net h au ling  ope- 
ra tion . F isherm en hau led their 
ne ts  in  b y  hand, |ust as their 
p red e ce sso rs  had fo r five  thousand 
yea rs. The m echan ica l m ethods 
av a ila b le  w e re  p r im it iv e  and in ­
c re d ib ly  s lo w . Boa ts  cou ld  on ly  
m ake tw o  or three  ca tches  a day. 
Because  the net rem ained in the 
w a te r  fo r such a lo ng  tim e, many 
f is h  d ie d  and the net w a s  o ften  
dam aged by m arauding sharks.

By the  m id -1 9 5 0 s  the econom ic 
hea lth  o f  m any com m erc ia l fishe r­
ies w a s  p reca r ious at best. The 
in e ff ic ie n t and labou r-m tens ive  
m ethods o f net hau ling  doom ed 
many fisherm en  to  a sub sisten ce  
le v e l econom y. A n y  change in 
these  co n d it io n s  h inged  on the 
deve lopm ent o f a m echan ica l 
m ethod o f net hauling that w o u ld  
a llo w  a reduction  in c re w  s iz e  
and an in c rease  in h au ling  speed .

The p rob lem s  o f net hau ling  
w e re  ob v iou s to  fisherm en w ho 
hand led the ne ts  m anua lly . One 
such  fisherm an. fVSano Puretic. 
w h o  had em ig ra ted  to  the  U S A  
from  Jugo slav ia , sa w  at firsthand

the amount o f lim e  w as ted  in the 
hau ling  operation . N o t w i llin g  to  
accep t th is  s itua tio n , Pu re tic  in ­
ven ted  the po w e r b lo c k , a m echa­
n ica l, V -shaped  pu lle y  w ith  a 
na tu ra l-ru bbe r-coa ted  grooved  
w hee l, or sheave. During a net 
hauling opera tion , t iie  net is  th rea ­
ded through the  open ing o f the 
po w e r b lo c k . W hen po w e r is 
app lied , the ru b be r-coa ted  sheave 
turns, d raw ing  the net on to  the 
ve sse l deck  w ith  a m in im um  o f 
slip p age  arfd a maximum o f speed.

P u re tic  took  h is in v en t io n  to  an 
en te rp ris ing  nava l a rch ite c t. Peter 
G . S chm id t, and h is com pany. 
M A R C O  S E A T T IL E .S e a t t le ,W a sh ­
ington . Together they deve loped , 
re fined , m anufactured, and marke- 
-ted the p o w e r b lo c k  a round  the 
w o r ld . The M A R C O  Pureiic Power 
B h c k  becam e the lin chp in  in the 
m echan iza tion  o f purse se in ing . 
L ik e  E li W h itn e y 's  co tton  g in  and 
Cy ru s  M c C o rm ic k ’ s reaper, M ario  
P u re tic 's  po w e r b lo c k  w a s  n o th ­
ing sho rt o f  re v o lu t io n a ry . One 
need on ly  look a t a fe w  o f the 
many fishe rie s  tha t have  adopted 
the po w e r b lo c k  w ith  it s  natu ra l 
ru b b e r-coa ted  sheave to  unde r­
s tan d  its  p ro fou n d  e f fe c t  on com ­
m erc ia l fish ing . B y  enab ling  fish ­
erm en to  haul the la rge  s yn th e tic  
purse se in e s  fa s te r using high 
speed  d ie se l p o w e r, w ith  less



D if fe r e n t  t y p e s  o f  p o w e r  b lo c k  
h a ve  be e n  d e s ig n e d  to  su it the 
n e e d s  o f  v a r io L s  f is h e r ie s  in 
a ll p a r t s  o f  th e  w o r ld  

L e f t ,  T he  0 .5 m  d ia m e te r  o p e n - 
to p p e d  p o w e r  b lo c k :  th is  is  
p o p u la r  in ,s a lm o n  pu rse  s e in in g  
in  th e  S c o t t i s h  a n d  D an ish  
s e in in g  in d u s t r ie s ,  a n d  in g i l l -  
n e t t in g

B e lo w .  In m en h ad en  s e in in g , the
1 ./m  s id e -o p e n in g  p o w e r  
b lo c k  is  o f te n  u se d  

R ig h t. N e t  s l ip p a g e  can  be  re d u ce d  
b y  u se  o f  th e  p o w e r  g r ip , the  
m a in  c o m p o n e n t  o f  w h ic h  is  a 
n a tu ra l ru b b e r - ty re d  w h e e l.  It 
IS seen  h e re  a t ta c h e d  to  the  
la rg e s t  p o w e r  b lo c k  m o d e l, 
m e a su r in g  1 .5m  in  d ia m e te r.

w e r e  o n  th e  n e ts  an d  h a lf  th e  
m a n p o w e r ,  th e  p u rse  b lo c k  c h a n ­
g e d  th e  c o u r s e  o f  c o m m e r c ia l f i s h ­
in g  o v e rn ig h t .

T h e  s a lm o n  f is h e r y  a lo n g  the  
N o r th  A m e r ic a n  w e s t  c o a s t  w a s  
th e  f i r s t  t o  a d o p t  th e  n e w  p o w e r ­
ed  p u lle y .  C a t c h e s  in c r e a s e d ,  
c r e w s  w e r e  h a lv e d ,  a n d  n e t h a u l­
in g  t im e  le d u c e d .  A  c o m p le t e  
o p e r a t io n ,  w h ic h  h a d  r e q u ire d  fo u r  
t o  s ix  h o u rs  w ith o u t  the  p o w e r  
b lo c k ,  n o w  t o o k  le s s  than  an h o u r. 
T im e  is  an  e s p e c ia l ly  im p o r ta n t  
f a c t o r  in  th e  s a lm o n  f is ' ie r y ;  
b e c a u s e  the  s a im o n  a re  c o n s ta n t ly  
m o v in g  t o w a rd  th e  s h o re  an d  
th e ir  s p a w n in g  s tre a m s , thece  is  
o n ly  a l im it e d  a m o u n t  o f  t im e  fo r  
c a t c h in g  the  f is h .  T h e  p o w e r  
b lo c k  e n a b le d  the  f is i ie rm e n  to  
m a k e  m o re  c a tc h e s  in  th e  a v a i la ­
b le  t im e  b y  p e rm it t in g  la rg e  
m o d e rn  n e ts  t o  b e  h a u le d  w i t i  a 
m in im u m  o f  m a n ua l la b o u r . T he  
c r e w  w a s  r e d u c e d  fro m  8 - 1 0  to  
5 - 6  m e n . T h is  w a s  b e n e f ic ia l  fro m  
th e  s im p le  e c o n o m ic  s ta n d p o in t  
th a t  th e  s m a lle r  th e  c r e w  th e  
la rg e r  th e  in d iv id u a l c r e w  sha re .

In th e  G u lf  o f  M e x ic o  m e n h a ­
d e n  f is h e r y ,  th e  in t r o d u c t io n  o f  
th e  M A R C O  P u reiic  l^owcr B lock  
m e a n t  th a t  o n ly  12  m en  w e re  
n e e d e d  t o  h a n d le  th e  n e t ,  d o u b l­
in g  la b o u r  e f f ic ie n c y  in  a s in g le  
s t r o k e .  In a d d i t io n ,  b e c a u s e  the

p o w e r  b lo c k  an d  th e  s u p e r io r  
g r ip p in g  o f  the  n a tu ra l ru b b e r  
sh e a ve  p e rm it te d  th e  u se  o f  la rg e r  
n y lo n  n e ts ,  fa s te r  h a u ls  c o u ld  be  
m a d e  o n  la rg e r  s c h o o ls  o f  f is h .

T h e  e f f e c t  o n  the  C a li fo rn ia  
tun a  f le e t  w a s  e v e n  m o re  s p e c t a ­
cu la r . L a b o u r  c o s t s  In the  e a r ly  
5 0 s  h ad  r is e n  s h a rp ly  an d  the  liv e -  
b a it - p o le  f is h in g  m e th o d  then  in 
u se  w a s  e x t r e m e ly  in s f f ic ie n ' .  
E c o n o m ic  c o l la p s e  w a s  im m in e n t. 
T h is  w a s  a v e r te d ,  h o w e v e r ,  w h en  
the  C a l i f o r n ia  tuna  f le e t  o b s e r v e d  
the  d ra m a t ic  d i f fe r e n c e  th e  p o w e r  
b lo c k  h ad  m a d e  in  the  sa lm o n  
p u rse  s e in e  f is h e r y .  T h e y  q u ic k ly  
m a d e  a w h o le s a le  c o n v e r s io n  to  
p u rse  s e in in g  a n d  the  p o w e r  b lo c k ,  
an  a c t io n  w h ic h  b ro u g h t  a b o u t

c o m p le t e  e c o n o m ic  r e c o v e rv  T h .
u ic re a se d  m e ch a n iza t io n , the

o l^ P ^ o  e lm  e - r - t

se m e s  o f  up to  1 65 0 m  lo n g  b !
2 7 5 m  d eep , a ll cam e  toge th e r to 
m ake  the  tuna f is h e ry  a show calS 
o r  p ro f it  a n d e fh c e ie n c y .  A n d  a ll 

fro m  a f ish e ry  tha t th re e  years

M A R C O  m a n u fa c tu re s  15 stan  
d a rd  m o d e ls  o f the  Fi,relic  Power 
Block , rang in g  in  s iz e  fro m  0 .3  to
1.4rri m d iam e te r  an d  a b le  to 
h a n d le  e v e ry  ty p e  o f  la rge  com m - 
e r c ia l fish in g  n e t. T he  natu ra l- i 
ru b b e r - c o a te d  s h e a v e  is  p o w e red  
b y  a h y d ra u lic  m o to r  an d  surroun- 
d e d  b y  a m e ta l c a s t in g  w h ic h  is 
u su a lly  a t ta ch e d  to  the  end  o f a 
v e s s e l 's  m a in  b o o m . D ep end ing  
on the  m o d e l, the  h y d ra u lic  sy stem  
w i l l  re q u ire  fro m  10 to  1 4M P a  at
o i l  f lo w s  o f 15 to  5 00 1 /m in .

T h e  c o a t in g  fo r the  sh eave s  w as 
c r it ic a l to  th e  s u c c e s s  o f  the 
p o w e r  b lo c k ,  a n d  n a tu ra l rubber 
w a s  c h o se n  fo r  i t s  h igh  c o e f f ic i­
e n t f r ic t io n .  T h is  p ro v id e s  a 
su p e r io r  g r ip p in g  su r fa c e  on the 
s h e a v e , w h ic h  m in im ize s  s lip p ag e  
o f  the  net d u r in g  the  hau ling  
o p e ra t io n . A t  the  sam e  t im e , the \ 
h ig h  a b ra s io n  re s is ta n c e  and  cus- 
h io m ng  e f fe c t  o f the  n a tu ra l rubber 
in c r e a s e s  the  lo n g e v it y  o f  the  e x ­
p e n s iv e  s y n th e t ic  n e ts .



Each  s iz e  o f p o w e r b lo c k  requ­
ire s  a d iffe re n t  c o a lin g  a na tu ra l
ru b b e r. The la rg e s t p o w e r b lo c k
the  m am m oth  i .4 m  diam eter 
m o d e l, has a 40m m  la y e r o f 
na tu ra l rub be r at the th roa t, and 
s  2 0m m  la y e r  a lo ng  the  s id e s  and 
top , 1 .2m - and l. im -p o w e r  
b lo c k s ,  On the o th e r hand, requ ire  
o n ly  a 20m m  laye r a lo ng  the s ide  
10m m  la y e r a lo ng  the top . and a 
4 0m m  la y e r  a t the th ro a t. O ther 
m o d e ls  have  co rre spond ing  
thickf>e8s, w h ich  can  be sm oo th ­
fa ce d  or c le a te d  fo r even  g reater 
g r ip p in g  tens ion .

A n o th e r  a id  to  g r ip p in g  tens ion  
is  the power grip a tta ch m en t. T h is  
p a ten te d  d e v ic e  in c re a se s  the 
e f fe c t iv e n e s s  and e f f ic ie n c y  o f 
the  p o w e r b lo c k  b y  redu c in g  net 
s lip p ag e  and  enhanc ing  the p e r i­
phe ra l p u ll o f the  sheave w ith  
p o s it iv e  n e t g r ip p in g  a c t io n . The 
n atu ra l r u b b e r - ty re d  w h e e l o f the 
p o w e r  g r ip  co m p re sse s  the net 
in to  the 'V '  o f ihe ru b b e r -c o a te d  
sheave  to  p ro v id e  ad d it io n a l t ra ­
c t io n  and  to  a s s is t  in  squaring- 
up ' the  n e t. a fe a tu re  e s p e c ia lly  
u se fu l w h en  the  p o w e r  b lo c k  is  in 
a lo w  h au ling  p o s it io n

Three devices
T he re  a re  th ree  b a s ic  s ty le s  of 

Purelic Power Block  to  suit the  
requ irem en t o f va r iou s  f ish e r ie s  
a round  the  w o r ld .  M o re  than  75 
p e r  ce n t o f  pu rse  se ine  f ish e iie s  
u se  the  s tan d a rd  p o w e r b lo c k  
w ith  it s  f ix e d  s id e  she lls  and 
e ith e r sm oo th  o r c le a te d  n atu ra l 
ru b b e r  sheave , it  is  com m on  on 
S o u th  A m e r ica n  a n cho vy  se iners. 
S c a n d in a v ia n  h e rring  se in e rs, tuna 
s e in e rs  a round  the w o r ld , and in 
m a n y sa rd in e  and sa lm o n  fish e d e s . 
T he  o p en -to p p ed  s ty le  perm its  
n e ts  w h ic h  are p a r t ia lly  se t to  be 
l i f t e d  in to  the b lo c k  at any time. 
T h is  is  p o pu la r in sa lm o n  purse- 
s e in in g , b ea ch  se in ing , S co t t is h  
an d  D an ish  s e in in g  and g ill-n e t- 
ttng. A  h inged , s id e -o p en in g  s ty le  
o f p o w e r b lo c k  can  be  opened 
and  op e ra te d  w h ile  suspended  
fro m  the  bo om . Th is  m e thod  is 
u sed  in m enhaden  se in ing , w here  
the  op en  b lo c k  is  som etim es  used 
to  p u ll o n ly  the  c o rk lin e  so  as to 
c lo s e  the  to p  o f the  net over the 
f ish .

T he ss  v a r io js  s ty le s  are po ss ib le  
'n large part because the natural 
rubber coa tin g  o f the sfteave p ro ­
v id e s  the n ecessa ry  tra ction  to  
d raw  in the net; the con figu ra tion  
o f the b lo c k  can then be  va ried  to 
m eet the other needs o f t^e pa r­
t icu la r  fishery .

N o  coa tin g  m ateria l, no t even 
n atu ra l rubber, can w ith s tan d  in ­
d e f in ite ly  the trem endous tension  
o f d raw ing  in the ne l p lus  the
harsh marine env ironm ent o f com ­
m erc ia l fish in g . The re fo re  rene­
w ing  the natura l rubber coating  
on the  Puretic Power Block b eco ­
m es n ecessa ry  at certa in  in te rva ls, 
depend ing  on the  s ize  o f net and 
the frequency  o f hau ling  opera­
t io n s . Tha sm a lle r po w e r b lo ck s  
used in  sou th -east A la s k a  sa lm on 
se in ing  fo r in s tance , requ ire rer- 
ubbe r in g  on ly  p e r io d ic a lly  w h ile  
the  la rger b lo c k s  used in tuna 
se in in g  w ith  large m odern nets 
requ ire  re rubbering  m o re  o ften .

Rirubberiag

Scougat R ubber C o  o f S ea tt le  
has pe rfe c ted  a re rubbering  p ro ­
cess  tha t p rov ide s  a n a tu ra l rub - 
b e r- to -m e ta l bond  at least equal 
to  tha t o f the  o rg ina l. W hen a 
p o w e r b lo c k  needs a new  coa tin g  
o f natu ra l rubber, the  fisherm an 
re turn s h is sheave to  M A R C O -  
w he re  the o ld  rubber is str ipped  
o f f ,  M A R C O  then send s the s t r i­
pped sheave to  S couga l. where 
any  o il, w a fe r, fish  flu id s , e tc  are 
leached  from  the sheave: th is le a ­
ch ing  is  c ru c ia l to  the bond ing  
p ro ce ss . Scougat te k e s th e  c lean  
sheave and app lie s  a p o ly c h lo ro -  
p rene 'na tu ra l rubber adhesiva 
tha t f irm ly  bonds the natura l 
rubber la y e rs  to  the  sheave. A fte r  
the  sheave Is heat cu red , it is  re t­
urned to  the fisherm an ready  fo r 
fish ing .

The S couga l p ro ce ss , w ith  its  
use o f n a tu ra l rubber, m akes re r­
ubbe ring  an e co n o m ica lly  fe a s ib le  
o p e ra tion  fo r thw fisherm an. It 
p rov ide s  the sam e q u a lit ie s  as 
new  po w e r b lo c k  at a fra c t io n  o f 
the co s t, and fisherm en  con tinue  
to  com e back  fo r S couga l rerub­
bering  because  the n atu ra l rubber 
p ro te c ts  the net from  e xce ss ive  
w ea r. W ith  the soa r in g  c o s t o f

s yn th e tic  nets, th is has becom e a 
sound investm ent-fe r the wor-k'ng 
fisherm en. There have  been a tt­
em pts to  m anufacture  an uncoated 
po w e r b lo ck , but these attem pts 
have not been  popu la r w ith  the 
fisherm en. Som e fisherm en w ho 
have tr ied  the uncoated pow er 
b lo c k  have found it  necessary  to 
rebu ild  their ne ts  each year b a ca - 
use oF e x ce ss iv e  w ear.

Experim en ta tion  and fish ing 
ground tra ils  have show n that no 
sub stance  can beat the du rab iiily  
hardness, and adhesion to metal 
o f natu ra l rubber. The M A R C O  
Purelic Power Block w ith  its  natu ­
ra l rubber coa ted  sheave is s t i ll 
the best s e llin g an d  m ost e f fe c t iv e  
p o w e r b .o ck  on the m arket. S ince 
its  in troduction  1955 , it  has been 
adop ted  by m ore than 17000  c o ­
m m ercia l fish ing  v esse ls, from 
sm a ll open do rie s  to la rge  tuna 
Superse iners, N atu ra l rubber has 
p layed -and  w i l l con tinue  to p lay - 
a v it a l ro le  in purse se in e  fish ing 
a round the  w o r ld . (Rubber D e ve ­
lopm en ts) Q

(C on tinu ed  from  page 12)

The rep lacem ent o f con ven ­
t ion a l in d iv idua l shee t p ro­
cess ing  by  m odern m ethods 
o f cen tra lised  proce ss ing  
w i l l re ce ive  more accep tan ce  
in the p roduc ing and con su ­
m ing sec to rs.
The upg rad ing  o f scrap 
rubber b y  s c ie n t i f ic  m ethods 
o f  p roce ss in g , qu a lity  con t­
ro l and  m arketing  w i l l 
in c rease  the e conom ic return 
to  the sm a ll g ro w e rs  and 
ensure op e ra tion a l e f f ic ie n ­
c y  and  be tte r p ro f it  m argin 
to  the rubber go ods  manu­
factu rers.
The a c t iv e  in vo lvem en t and 
p a rt ic ip a t io n  o f tha c o -o p e r­
a t iv e  se c to r  in o rgan is«d  
m arke tin g  o f sm a ll ho lders , 
rubber w i l l b rin g  about 
w e lcom e  trend s  in p r ice  
s ta b ilis a t io n  and regu lated 
supp ly  o f n a tu ra l rubber in 
the c ou n try  to  b e n e f it  the 
p rod uce ts  and consum ers 
a lik e . □



lofBtyh f r it

Cbem istry and Robber TechnoJogy Divisioa of the Rubbsr Research Institute 
of India has a full fledged rubber Chemistry and Technology Division,having 
facilities for testing raw rubber, latex  concentrate, various componnding in­
gredients and rubber products as p z r  the specifications prescribed by national 
and international standards. Th? Chemistry Divisioa of the R R I[ has bro­
ught ont a leaflet on the facilities for rubber products development and test- 
ng a t theR R If,K o ttay am -9.T h e contents o f the leaflet are reprodnccd below:

r ia ls  a n d  to  id e n t if y  go od  sou rces
s u p p ly .  T h is  in s t i tu te  is  on® 

am o ng  the  tw e lv e  re g io n a l labo - 
ra to r te s  a p p ro v e d  b y  the  Inter 
n a t io n a l R u b b e r  A s s o c ia t io n  for 
t e s t in g  o f  r a w  n a tu ra l rubbe r.

R a w  rn a te r ia t te s t in g  equ ipm ent 
a v a ila b le  a t  the  In s titu te  are 
l i s t e d  und e r.

a) D B P  A b so rp to m e te r -— For 
I d e n t if ic a t io n  o f  ca rbon  
b la c k

b) M e c h a n ic a l S ta b i l i t y  T e s te r 
Fo r c o n c e n tr a te d  la te x

c) L o v ib o n d  C o lo u r  Com pa fa  
to r

d) pH  M e te r  lA c c u r a c y  0.01
— F o r the  de te rm in a t io n  

o f  K O H  N o . o f C o n e , la tex
e) A n il in e  P o in t  A p p a r a t u s -  

F o r  P ro c e s s  O il T e s t
0  M e lt in g  P o in t  A p p a ra tu s
g) A b b e  R e fr a c to m e te r
h) F la s h  P o in t ,  C lo u d  Po in t. 

S m o k e  P o in t  a n d  Pour Po int 
A p p a ra tu s  — For q u a lity  
a s se ssm e n t  o f ru b b e r  pro- 
c e s s  o i ls

i)  W a lla c e  P la s t im e te f and 
A g e in g  O v e n — For the  d e ­
te rm in a t io n  o f  P o  an d  P R I 
c f  R a w  R ub b e r

T h e  R u b b e r  R e s e a rc h  In s­
t i t u t e  o f  Ind ia , u n d e r  the  R u b b e r  
B o a rd .  M in is t r y  o f  C o m m e rc e .  G o -  
v e rn m e n t  o f  Ind ia , h a s  a fu l l  f l e d ­
g e d  R u b b e r  C h e m is t r y  a n d  T e c f i-  
n o lo g y  L a b o r a t o r y .  T h is  D iv is io n  
is  h a v in g  f a c i l i t ie s  fo r , t e s t in g  ra w  
ru b b e r , la t e x  c o n c e n t r a t e ,  v a r io u s

' ■ m  I

D S P  A b s o r p to m e te r

c o m p o u n d in g  in g re d ie n ts  a n d  ru b ­
b e r  p ro d u c ts  a s  p e r  the  s p e c if ic a ­
t io n s  p re s c r ib e d  in  n a t io n a l and  
in te rn a t io n a l s ta n d a rd s .  T he  d i f ­
fe re n t  t y p e s  o f  a s s is ta n c e  a v a i la ­
b le  to  ru b b e r  p ro c e s s in g  u n its  and  
ru b b e r  g o o d s  m a n u fa c tu re r s  fro m  
the  R u b b e r  R e se a rc h  In s t itu te  o f 
Ind ia  a re  d e s c r ib e d  th e  fo l lo w in g  
p a ra g ra p h s .

T e s t in g  o f  R a n  
M a te r ia ls

T h e  In s t itu te  o f fe r s  f a c i l i t y  to  
ru b b e r  g o o d s  m a n u fa c tu re rs  in  
t e s t in g  o f  r a w  ru b b e r , ia te x .  
ru b b e r  c h e m ic a ls  o r  f i l le r s  in  a c c ­
o rd a n c e  w i t h  the  s ta n d a rd s  la id  
d o w n  b y  th e  Ind ian  S ta n d a rd s  
in s t itu t io n .  T e s t in g  o f  ra w  m a te ­
r ia ls  w i l l  g iv e  in fo rm a t io n  on  
p u r ity  o f  th em . It th u s  h e lp s  to  
d e le c t  a d u lte r a t io n  o f  r a w  m a te -

W a lla c e  P la s t im e te r  

Proccssabilily Tests

P r o c e s s a b il it y  o f r a w  rubber 
C o m p o u n d s  IS an  im p o r ta n t  fa c to r  
fo r  the  e c o n o m ic  p ro d u c t io n  of 
ru b b e r  g o o d s . F o r  e x a m p le , raw  
ru b b e r  o f  h ig h  M o o n e y  V te c o s ily  
re q u ire s  m o re  p o w e r  fo r  m a s t ic a ­
t io n  a n d  a s c o r c h y  ru b b e r  c o m p o ­
und  m ay  in c re a se  th e  p e rcen tag e  
o f  r e je c t io n s  in  the  p ro d u c t .  T h is  
In s t itu te  has the  fo l lo w in g  e q u ip ­



F A C IU T E S  FOR RUBBER  PRODUCTS DEVELOPM ENT AND

m en ts  to  a sse ss  d iffe re n t  p ro cas - 
s a b i l i t y  p ro p e rtie s .

(a) S co t t  M ooney  V iscom eter 

The  fo llo w in g  te s ts  can  be 
p e r fo rm e d , as per the s ta n d ­
a rd s  s p e c if ie d , u sing th is 
e qu ipm en t.

i)  M o o n e y  V is c o s ity
ii)  Com pound  V is c o s ity  

i l l)  M o o n e y  S co rc h  T im e

(b ) Rheom eter (M onsan to ) R-lOO

T h is  eq u ip m e n t is  u sed  fo r 
a s se ss in g  the  fo llo w in g  cha­
ra c te r is t ic s  o f rub be r c o m p o ­
unds

i) C u re  ra te s
ii)  O p tim um  cu re  tim e

(c) S co tt  G S V  M o d e l V iscu ro m e fc r

(d) W a lla c e D ire c t  Reading Spe­
c if ic  G ra v ity  Ba lance

TESTING A T  RRH

lopm en t and unde rtak ing research 
w o rk . The fo lio w tn g  equ ipm ents 
fo r te s ting  vu lcan ised  rubbers are 
in s ta lle d  a t the R R ll

(8) S co tt Tensile  Tester
The fo llo w in g  te s ts  can be 
condu c ted  using th is  equ ip­
ment.

i)  T ens ile  streng th
ii) M odu lu s  at a particu la r e lo ­

ngation
iii)  E lo nga tio n  a t break
iv) T ea r  streng th

v) Rubber to  m eta l bonding 
s trength

(b) D a  Po n t Abrader

For de te rm in in g  the abras ion  
re s is tan ce  o f  vu lcan iza te s .

(c) D un lop  T ripsom eter

(d) S co tt Rebound R csilieace  Tc-

Rheom ete r (M o nsan to ) 
R - 1 0 0

P h y s ica l T esting  of 
Vu tcan isedR ubb cr &  F in ished 
p roducts

R egu la r te s t in g  o f fin ish e d  p ro ­
d u c ts  is  h ig h ly  e s se n t ia l to  m a in ­
ta in  q u a lity  o f the p rod uc ts  
and  to  ? s s s s s  w he the r the  p rod u ­
c t s  co n fo rm  to  the  requ ired  sp e ­
c if ic a t io n s .  P h y s ica l te s ting  is 
a ls o  n e c e s s a ry  fo r  p ro d u c t deve-

S c o it  T e n s ile  Teste r

(g) Tubu ’ ar Age ing Oven

For ca rry ing  out acce le ra ted  
ageing te s ts  o f v u lcan ized  
rubbers

(h) Ozone Cbamber

Fer assess ing the ozone re s i­
s tan ce  o f v u lcan isa ie s

(i) Fro$t M ic ro  Tome*

For D ispe rs io n  S tudy

(i) De-m atta F Icxe r w ith  heating 
chamber —  T o  measure 
c ra ck  g row th  re s is tan ce

(k) Goodrich  F lexom ete r—

T o  m easure the heat bu ild  
up in rubber com pounds

W a lla ce  D ire c t Reading 
S p e c if ic  G ra v ity  B a lan ce

Rebound re s ilie n ce  o f vulca- 
n iza te s  can  be te s ted  a t v a r i­
ous tem pera tu res

(e) D u rom cte r— Shore A ,D  &  0 0  
For te s tin g  the hardness o f 
rubber v u lcan iza te s

(f) Constant Do flection  Com pres­
sion S e t A ppara tu s
For te s ting  the com press ion  
se t o f vu lc a n ize d  rubbe>s

D e-m attia  F le x e r  w ith  
henting  cham ber



Chem istry and Rubber Technology Division of the Rubber Research Institute 
of India has a fuli fledged rubberChemistryandTechnology Divlsion,having 
facilities for testing raw rubber, lat^x concentrate, various compoanding in­
gredients and rubber products as p^r the specifications prescribed by national 
and international standards. Thi Chemistry Division of the R R Il has bro­
ught out a leaflet on the faciUties for rubber prodncts development and tcst-  
ng a t  th eR R U ,K o ttay am -9.T h e contents of the leaflet are rcprodnced below:

n a ls  an d  to  id e n t i f y  go od  sou rcas
o f  s u p p ly .  T h is  In s t itu te  i/ o n ®
am o ng  the  tw e lv e  re g io n a l labo 
ra to r te s  a p p ro v e d  b y  the  Inter 
n a tto n a l R u b b e r  A s s o c ia t io n  fo, 
t e s t in g  o f  r a w  n a tu ra l rubbe r.

R a w  m a te r ia l te s t in g  equ ipm ent

l i s t e d  unde r.

a) D B P  A b s c r p io m e t e r —  For 
Id e n t if ic a t io n  o f  ca rbon  
b la c k

b )  M e c h a n ic a l S ta b i l i t y  T e s te r 
Fo r c o n c e n tr a te d  la te x

c ) L o v ib o n d  C o lo u r  C o m p a ra ­
to r

d) pH  IVlfeter ( A c c u ra c y  0.01 
p H )— F o r  the  de te rm in a t io n  
o f  K O H  N o . o f  C o n e , la tex

e) A n il in e  P o in t  A p p a ra tu s— 
Fo r  P ro c e s s  O il T e s t

f) M e lt in g  P o in t  A p p a ra tu s
g) A b b e  R e fr a c to m e te r
h) F la s h  P o in t .  C lo u d  Po in t. 

S m o k e  P o in t  a n d  P o u r Po in t 
A p p a ra tu s  — F o r qua lity  
a s se ssm e n t  o f ru b b e r  p ro- 
c e s s  o i ls

i) W a lla c e  P la s t im e te f and 
A g e in g  Ovren — For the  d e ­
te rm in a t io n  o f  P o  an d  P R I 
c f  R a w  R ub b e r

T h e  R u b b e r  R e s e a rc h  In s­
t i t u t e  o f  Ind ia , u n d e r  th e  R u b b e r  
B o a rd .  M in is t r y  o f  C o m m e rc e ,  G o ­
v e rn m e n t  o f  Ind ia , h a s  a  fu l l  f l e d ­
g e d  R u b b e r  C h e m is t r y  a n d  T e c h ­
n o lo g y  L a b o r a t o r y .  T h is  D iv is io n  
is  h a v in g  f a c i l i t ie s  fo r , t e s t in g  r a w  
ru b b e r ,  la t e x  c o n c e n t r a t e ,  v a r io u s

D B P  A b s o r p to m e te r

c o m p o u n d in g  in g re d ie n ts  an d  ru b ­
b e r  p ro d u c ts  a s  p e r  th e  s p e c i f ic a ­
t io n s  p re s c r ib e d  in  n a t io n a l and  
in te rn a t io n a l s ta n d a rd s .  T he  d i f ­
f e re n t  t y p e s  o f  a s s is t a n c e  a v a i la ­
b le  to  ru b b e r  p ro c e s s in g  u n its  a n d  
ru b b e r  g o o d s  m a n u fa c tu re rs  fro m  
th e  R u b b e r  R e se a rc h  In s t itu te  o f 
Ind ia  a re  d e s c r ib e d  th e  f o l lo w in g  
p a ra g ra p h s .

Testing of Ran 
M aterials

T h e  In s t itu te  o f fe r s  f a c i l i t y  to  
ru b b e r  g o o d s  m a n u fa c tu re rs  in  
t e s t in g  o f  r a w  ru b b e r , la te x ,  
r u b b e r  c h e m ic a ls  o r  f i l le r s  in  a c c ­
o rd a n c e  w ith  th e  s ta n d a rd s  la id  
d o w n  b y  th e  Ind ian  S ta n d a rd s  
I n s t itu t io n . T e s t in g  o f  r a w  m a te ­
r ia ls  w i l l  g iv e  in fo rm a t io n  on 
p u r it y  o f  th em . It th u s  h e lp s  to  
d e te c t  a d u lte r a t io n  o f r a w  m a te -

W a lla c e  P la s t im e te r  

P ro c c s s a b ili ty  T e s t ‘d 

P r o c e s s a b il it y  o f  r a w  rubber 
c o m p o u n d s is  an  im p o r ta n l fa c to r  
fo r  the  e c o n o m ic  p ro d u c t io n  of 
ru b b e r  g o o d s . F o r  e x a m p le , raw  
rub b e r  o f  h ig h  M o o n o v  V is c o s it y  
re q u ire s  m o re  p o w e r  fo r m a s t ic a ­
t io n  an d  a s c o r c h y  ru b b e r  c o m p o ­
und  m a y  in c re a s e  th e  p e rcen tag e  
o f  r e je c t io n s  in  the  p ro d u c t . T h is  
In s t itu te  h a s  the  fo l lo w in g  equ ip ­



FACILIT IES  FOR RUBBER  PRODUCTS D EVELOPM ENT  *N D

m en ts  to  a s se ss  d iffe re n t  p roce s- 
s a b il i t y  p ro p e rtie s .

(a) S co t t  M ooney  V iscom eter

The  fo llo w in g  tea ts  can be 
p e r fo rm e d , as pe r the s ta n d ­
a rd s  s p e c if ie d ,  u s ing  th is 
equ ipm en t.

t) M o o n e y  V is c o s it y
i i)  C om pound  V is c o s ity

ii i)  M o o n e y  S co rc h  T im e

(b) Rheom eter (M onsan to ) R -lO O

T h is  eq u ip m e n t is  u sed  fo r 
a s se ss in g  the  fo llo w in g  cha­
r a c te r is t ic s  o f  rub be r c o m p o ­
unds

i) C u re  ra te s
ii)  O p tim um  cu re  tim e

(c )  S co tt C S V  M o d e l V iscu rom eter

(d) WailaccDircct Readiog Spe- 
cific Gravity Balance

TESTING A T  R R l i

lo pm en t and unde rtak ing research 
w o rk . The  fo llo w in g  equ ipm ents 
fo r  te s ting  vu lcan ised  rubbers are 
in s ta lle d  at the R R il

(a) S co n  Tensile Tester
The fo llo w in g  te sts  can be 
con du c te d  using th is  equ ip- 
m ent.

i)  T e n s ile  s trength
ii) M odu lu s a t a particu la r e lo ­

nga tion
ii i)  E lo nga tio n  at break
iv) T ea r s treng th

V) R ubber to  m eta l bond ing 
streng th

(b) Du  Pont Abrader

For dete rm in in g  the abras ion  
re s is tan ce  o f vu lcan iza te s .

(c) D un lop  Tripsom cter

(d) S co tt  Retwond Resilience  Te­
ster

Rheom ete r (M o n san to )  
R - 1 0 0

P h y s ica l T esting  o f 
V u lcan isedR ubbe r &  F in ished 
products

R eg u la r  ta s t in g  o f fm ished  p ro ­
d u c ts  is  h ig h ly  e s sen t ia l to  m a in ­
ta in  q u a lity  o f the  p rod uc ts  
and  to  p s se ss  w h e the r the p rod u ­
c ts  co n fo rm  to  the requ ired  spe­
c if ic a t io n s .  Ph>s>c8l te s ting  is 
a ls o  n e c e ss a ry  fo r p rod u c t deve-

S co tt T en s ile  Teste r

(g) Tabutar Age ing Oyen

For ca rry ing  out a cce le ra ted  
ageing tea ts  o f v u lcan ized  
rubbers

(h) Ozone Chamber

Fer assess ing the oz»ne re s i­
stan ce  o f vu lcan isa tes

(i) F ro s t M ic ro  Tome- 

For D ispe rs io n  S tudy

(i) De-m atta F le xe r w ith  heating 
chamber ' —  T o  measure 
c ra ck  g row th  re s is tan ce

(k) Goodrich  F lexom ete r—

T o  m easure the  heat bu ild  
up in  rubber com pounds

W a lla c e  D ire c t Reading 
S p e c if ic  G ra v ity  B a lance

Rebound re s ilie n ce  o f  vulca- 
n iza le s  can be te s ted  at v a r i­
ous tem pera tu res

(e) D u rom etc r— Shore A ,D  &  0 0  
For te s tin g  the  hardness o f 
rubber vu lcan iza te s

(f) Constant DefJectioa Com pres­
sion S e t Appara tu s
For te s ting  the com press ion  
set of vu lc a n ize d  rubbers

le -m a ttia  F le xe r w ith  
hea ting  cham ber



Processing Equipments

It is  a lw a y s  b e t t e r  to  ta k e  
la b o r a to r y  s c a le  t r a i l  p ro d u ­
c t io n  a n d  s ta n d a rd is e  the  p r o ­
c e s s  fo r  p r o d u c t  m a n u fa c tu re  
b e f o r e  la rg e  s c a le  p r o d u c ­
t io n  is  a t t e m p te d .  T h e  f o l l ­
o w in g  e q u ip m e n ts  in s ta l le d  
a t  R R l l  a re  u s e fu l in  t r a il 
p r o d u c t io n .

1 6 "  X  1 2 "  M ix in g  m il l
2- 1 2 " X 3 0 ”  M ix in g  m ill
3  4 J ” v a r ia b ie  s p e e d  e x t ru d e r
4 . 5 0  to n n e s  h y d r a u lic  p re s s  

w i t h  1 8 ”  X  1 8 “  s ie a m  
h e a te d  p la t e n s

5 . J e e p  t y r e  r e t r e a d in g  p re s s
6 . 1 0 0 -S  B o i le r  fo r  s te a m  g e ­

n e ra t io n
7 6 '  X  2 i*  A u to c la v e  v u lc a -

n iz e r
8 . M o u ld s  fo r  v a r io u s  d ry  

r u b b e r  p ro d u c ts
9 . L a b o r a t o r y  b a l l  m il l

1 0 . H o b a r t  m ix e r —  fo r  fo a m  
ru b b e r  p ro d u c t io n

1 1 . M o u ld s  fo r  d ip p e d  g o o d s .

r te d  Ones. In s t itu te  a ls o  h e lp s  the  
m a n u fa c tu re r s  to  p ro d u c e  an d  
m a rk e t  p ro d u c ts  as p e r  the  s p e c i ­
f ic a t io n s  p re s c r ib e d  b y  ISI, D e fe -  
n e e  D e p a rtm e n t , R a i lw a y  e tc . 
S o m e  o f  th e  im p o r ta n t  e q u ip m e n ts  
a v a i la b le  a t R R l l fo r  c h e m ic a l 
a n a ly s is  o f  ru b b e r  p r o d u c t s  in c l ­
u de  I. R. S p e c t ro p h o to m e te r .  
s o tv e n t_ e x tr a c to r  e t c .

Ind ian  S ta n d a rd  S p e c if ic a t io n ,  
T w o  weBI<s tra in in g  co u rse s  , r s  
c o n iJ u c t .d  h e re  to r  the  ben e fit  of 
s m a il s c a le  ru b b e r  g o o d s  rr,a„u!
fa c tu re r s .  T h e o re t ic a l a s p e c t f of 
r u b b e r  te c h n o lo g y ,  su p p o rte d  bv 
p r a c t ic a l d e m o n s tra t io n s , are pro 
v id e d  in  th e se  t ra in m g  c la sse s  
N e w  e n tre p re n e u rs  a re  g iven  gui 
d a n ce  in  d ra f t in g  p ro je c t  p ro f ile s

Product Devflopment 
Siaodardisatioo W ork

C h e m ic a l a n a ly s is  o f p ro d u c ts  
e n a b le s  t o  id e n t if y  th e  n a tu re  o f 
p o ly m e r ,  f i l le r ,  p la s t ic is e r  e tc . 
u s e d  in  th e  p r o d u c t .  I n fo rm a t io n  
o b ta in e d  b y  th is  m e th o d  c a n  be 
u s e d  a s  a  v a lu a b le  t o o l f o r  p r o d ­
u c t  d e v e lo p m e n t .  N e w  e n tr e p re ­
n e u rs  o r  t h o s e  w h o  a re  a lr e a d y

M ix in g  M i l l  1 2 " x 3 0 "

Training and Advisory 
Assistaace

T he  R u b b e r  R e se a rc h  In s t itu te  
o f  Ind ia  a s s is t  ra w  ru b b e r  p r o c e ­
s s in g  u n its  a n d  s m a ll s c a le  ru b b e r  
p r o d u c t s  m a n u fa c tu re rs  in  t ra in in g  
th e ir  te c h n ic a l p e rs o n n e l.  T e c h -

T o n n e s  H y d r a u lic  P re s s  
in  th e  f ie ld  o f  ru b b e r  in d u s t r y  can  
g e t  a s s is t a n c e  o f  th is  n a tu re  fro m  
th e  I n s t it u te  fo r  d e v e lo p in g  n e w  
p r o d u c t s  o r s u b s t it u te s  fo r  im p o -

I R  S p e c t r o  P h o to m e te r  
n ic ia n s  fro m  ra w  ru b b e r  p r o c e s ' 
s in g  u n its  a re  g ive n  t ra in in g  in  an* 
a ly s is  o f  r a w  n a tu ra l ru b b e r  la te x  
c o n c e n tr a te  a s  p e r  the  re le v a n t

Solvent Extractor

A p a r t  fro m  th e se , the  m an u fa c t­
u re rs  a re  g ive n  t e c h n ic a l a d v ice  
in  s o lv in g  th e ir  d a y  to  d a y  pro 
ce s s in g , m a n u fa c tu r in g  p rob lem s.

Achievements of the Divisioo

T he  im p o r ta n t  a ch ie vem en ts  
o f  the  d iv is io n  a re  l is te d  under

1 S p o n g e  ru b b e r  com ponen ts  
u se d  as s e a la n ts  in ro cke t 
a n d  m is s ile s  w e re  d e v e lo ­
p e d  fo r  th e  D e fe n ce  R e se ­
a rch  an d  D e v e lo p m e n t  L a b ­
o ra to r y ,  H y d e ra b a d . These  
w e re  b e in g  im p o rte d  from  
R u s s ia  e x p e n d in g  hugs fo r­
e ig n  e x ch a n g e .

2. C o v e r  c o m p o u n d s  an d  d ia ­
ph ra g m s  u se d  in  tra n sd u ce rs  
w e re  d e v e lo p e d  fo r w ar 
sh ip s  in  c o l la b o ra t io n  w ith  
N a v a l P h y s ic a l^  O ce a no g ­
ra p h ic  L a b o ra to r ie s ,C o c h in . 
T h e se  p ro d u c ts  w e re  im po­
r te d  fro m  U n te d  K ingdom .



D E C O M P O S m O N  O F  N A T U R A L  R U B B E R  B V  S O .L  B A C T E R IA

R. K o th a „ d a r .„ ,.„ , M ic o b iC g i ., ,  L b b . r  R « e ,r c h  , .s ,i ,u ,e  . f  Indl.

N a tu ra l rub be r l ik e  o th e r  p o iym e rs  is  rp isk fan t .k 
f in d in g s  s h o w  tinat raw  natu ra l rubhnr .  a tta ck  o f m icro -organ ism s. H ow eve r earlier
H en ce  a s tu d /  w a s  in it ia te d  to  find  o u t ^ L n  by  a v a r ie ty  ot so il m icro -organ ism s,
rub be r in  rub be r s o ils  in India. R aw  n a iu rs l n ih h f  w° ®°'' b acte ria  that can decom pose natura l
d is s o lv e d  in  p e tro le um  e the r. A  th in  la v e r o f ?  J t o  the e x tra c tio n  w ith  ace tone and 
n u tr ie n t agar m ed ium  end  a ilc w e d  he n S n L ? I  over ca rbohydra te  free  m ineral
in  s te r i le  w a te r  w a s  p la ce d  in sm a ll droDs o»/Br f h l  r̂ l̂ kK ''’^'6^'0-2 m l o f 10 fo ld  so il d ilu t ion
A f t e r  the  in cub a tio n  p e r io d  the p la te s  w e re  found tn  h L™’ p lates  w e re  in cubated  fo r 7 days ,
the  w a te r  d ro p s  w e re  pu t. O n  pee lin a  the  ^  po w dery  g row th  in p laces w here
rub b e r  f i lm  w a s  a ls o  n o t ic e d  in T a s s   ̂ deg radat.on  of
rub be r d e g ra d in g  b a c te r ia  o f i ? f f r e n t  s h a d -  1 .  ’  i.iC l'',’’
megnrcr/Hffi b y  C M I , K e w  Lon d o n . 'so la ted  and the is o la te s  w e re  id e n t if ie d  as B a d lb s

n ih h f r  Da^f!rle^s**i^arhfnn^i'h^°”  b a c tena  and th is b acte ria  may be re spon s ib le  fo r the deg radation  of 
rub be r p a r t ic le s  re a ch in g  the so il b y  w ay  o f lea f and sp illa ge  during tapping and c o lle c t io n  o f la te x . □

( c o n tin n e d  fro m  page 18) 
R ub b e r  d iaphragm  and s e a l­
in g  bu sh  u sed  in  te le v is io n  
le n s  a s se m b ly  w a s  fa b r i­
c a te d  fo r  M /s . Bhara t E le c t­
ro n ic s  L td ., B&ngalore: 
T he se  w e re  im p o rted  fro m  
W e s t  G e rm any  a t high 
c o s t .

F o rm u la t io n  and  p ro ce sse s  
fo r  b a c k in g  o f ca rp e ts  w ith  
la te x  fo a m  w e re  d eve lo p ed  
as pe r req u e s t fro m  N a t io ­
n a l In s t itu te  o f D es ig ns 
A h m e d a b a d  and  p r iv a te  
in d u s tr ie s .

5- T is su e  equ iva len t rubber
phantom  m ate r ia ls  w e red e - 
v e lo ped  fo r Cancer Insti­
tute, fuladras,

6 . S tanda rd ised  fo rm u lation  
and p roce ss  fo r  the p rodu­
c t io n  o f in je ctio n  bo tt le  
ca c s  m eeting ISI s p e c if ic a ­
t io n  using n atu ra l rubber.

7. P rocesses  w e re  developed 
fo r the p roduction  of 
ca rbon  b la ck  master 
ba tch , con stan t v is co s ity  
rudber, o i l ex tendsd  natural

rubber, la tex  stage com po- 
u nd a n d s ty re ne g ra ft  rubber

Know - how  fo r process ing 
natural rubber in to  energy 
sav ing from  o f raw  m ater­
ial w a s  deve loped .

In co lla b o ra t io n  w ith  the 
Indian S tanda rd s  Institu tion  
im p lem ented a schem e fo r 
the  m arketing  o f  raw  rubber 
( b lo ck  rubber) and concen - 
tra ted la te x  w ith  ISI m ark,

a

R A IN  F O R E S T S  A R E  G E N E T IC  S T O R E - H O U S E S

T r o p ic a l ra in  fo re s ls  ropresan t a vast store^housa of gana .ic  rasou rcas bom  op ovar 
m il l io n s  01 v aa rs . W h ile  in tha la n rp a ra i.  rag ions a hactara of w o o d la nd  n o ™ . l ly  « n  a ms 
i f i  *npf'lp«5 Of trees tro p ica l ra in fo re s ts  have an average o f 100 spec ie s  per hecta re , 
r is in a  to  an  a s to n ish in g  2 00  spec ie s  in the  fvlalay pen insu la. P lan t re sou rce s in our fo res ts  
a r r n > “ gn “ ? o i.n t ly  .a r , " d  and d.sMnotIv ya loab la  F o ra s ls  are ona 7 ^ “ " " ' V J f ' 1̂ d

in  t^any p a rts  o f V*’ ® ^ o r  d on fo re s t re sou rce s  in d eve lop ing  coun trie s
an in c re a s in g ly  ra p id  ra te  to  rnee fo res ts , the destruc tion  o f e c o sy s te m s  by
due  to  m a,?h rs  and qenera! rep la cem ent o f natu ra l vege ta tio n  b y  a rab le
l^ r m T n g '^ r e  “J t e T ^ ^ - t S o s i o n . ^  (P la n t G e n e t ic  R esou rces N e w s  Le tte r

44-f^AO)



:Or

Mucuua BracJeata is ao ideal leguminous cover crop for rubber 
plantations baviag characters like draught resistance, shade tolerance and 
high nitrogen fixing capacity, One of its adTantnges is iis non-paialability 
to  cattle . This plant wos collecied and bronght to Rubber Research Institule 
of India by S h ri. PK Si?asankara Panicker. Field Officer, Kubber Board.

C u lt iv a t io n  o f  a le g u m in o u s  
c o v e r  c r o p  a lo n g  w i t h  p la n t in g  
o f  ru b b e r  is  an  im p o r t a n t  a g ro n o ­
m ic  p r a c t ic e  r e c o m m e n d e d  in  a ll

r u b b e r  g r o w in g  c o u n tr ie s .  T h is  
is  b e in g  a d o p te d  e x t e n s iv e ly  in 
ru b b e r  p la n ta t io n s .  A n  id e a l 
c o v e r  c r o p  fo r  ru b b e r  p la n ta t io n s

m ay  be  one  h av ing  c h e ra c le :*  
l ik e  tjraugh ( r a s is la n c a ,  s liad«  
to le ra n c e ,  h igh  n itro g e n  f ix in q  
c a p a c it y  an d  n o n -p a la ta b il it y  to  
c a t t le .  H o w e v e r  n on e  o f th e  
c o v e r  c ro p s  p re s e n t ly  re co m m e n . 
d e d  a re  h a v in g  a ll th e  e fo re sa ir i 
c h a ra c te rs .

A  w i ld  leg um e Mucuria b rac iea ia  
c o l le c t e d  fro m  T r ip u ra  and 
b ro u g h t to  RRII w a s  fo u n d  to  be 
d ro u g h t  re s s ita n t  an d  shade 
to le ra n t .  It is  a tso  n o t e a te n  by  
c a t t le .  In p o t  c u ltu re  e x p e r im e n ts  
th e  n it ro g e n  f i x in g  c a p a c it y  o f 
th is  le g um e  w a s  fo u n d  to  be 
h igh .

T h is  p la n t  g r o w s  fa s t  and 
c o v e r s  the  f ie ld  v e r y  q u ic k ly .  
S in c e  th e  g ro w th  o f th is  p lan t 
is  v e ry  th ic k  an d  lu x u r ia n t  it 
s u p p re s s e s  a l l  w e e d s  in  the  a rea . 
O ld e r  le a v e s  o f  th e s e  p la n t s  are 
sh e d  d u r in g  the  m o n th s  o f 
D e c e m b e r  and  th e y  a re  o b se rv e d  
to  fo rm  a th ic k  la y e r  o f  m uch 
on  s o i l  s u r fa c e .  A f t e r  th a t new  
le a v e s  a n d  in f lo r e s c e n c e s  d e v e ­
lo p . F lo w e r in g  is  not
n o t ic e d  u nd e r lo c a l c o n d it io n s . 
F ru it  s e t  w a s  n o t  se en  even  
a fte r  h and  p o ll in a t io n  an d  tre a t ­
m en t w i t h  p la n t g ro w th  reg u la t- 
o i s  F e r t i l iz e r  a p p l ic a t io n  and 
p e s l p r o te c t io n  o p e ra t io n s  a ls o  
d id  n o t r e s u lt  in  fru it  s e t. 
H o w e v e r  n o rm a l fru it  s e t  is 
r e p o r t e d  in  T r ip u ra  a re a .

D u r in g  th e  m o rsD o n  n e w  ro o ts  
a re  obS'irved to  d e v e lo p  from  
th e  n o d e s  o f  the  v in e s  ly in g  on 
th e  g ro u n d  s u r fa c e . H eavy 
n o d u le  fo rm a t io n  w & s n o t ic e d  
und e r po t cu ltu re  c o n d it io n s  
N o d u le s  a re  fo u n d  to  be  much 
b ig g e r  than  th a t  o f  th e  other 
c o v e r  c r o p s .  N o d u le s  fo rm e d  
e a r lie r  we<e o b s e r v e d  to  be 
ro u n d  an d  p in k  in  c o lo u r  and 
th e s e  fo rm e d  la t e r  w e re  c o ro ll-  
o id , b ra n c h e d  a n d  d a rk  in  co lou r.

S in c e  fru it  s e t  is  n o t n o t ic e d  
u nd e r lo c a l c l im a t ic  c o n d it io n s , 
p ro p a g a t io n  o f th is  p la n t  may 
n o t  be  e e s y .  E ven  tho ug h  p ro p a ­
g a t io n  th ro u g h  c u tt in g s  IS p c s s i-  
b ie  th .s  m e th o d  a ls o  y ie ld e d  
o n ly  l im ite d  s u c c e s s .  P rop e r 
m e th o d s  o f  p ro p a g a t io n  through  
c u t t in g s  m a y  h ave  t o  be  e v o lv e d  
fo r  la rg e  s c a le  e v a lu a t io n  o f  th is 
p la n t  a s  a c o v e r  c r o p  in  rub be r 
p la n ta t io n s .  □
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O ne w h o  ch a n ce s  to  w a lk  
do w n  the  c o n g e s te d , and  d irty  
lanes and  b y  la n e s  o f th ic k ly  popu ­
la te d  T o p s ia  an d  T ang ra . edst 
o f C a lc u t ta , is  n o t l ik e ly  to  m iss  
the s ig h t o f  the  s tr in g  o f fa c to r ie s  
p ro d u c in g  ru b b e r  g o o d s . They 
a re  s m a ll u n its , e x is t in g  in  a 
w o r ld  o f  the ir  o w n .

T h e re  a re  som e  3 0 0  such 
un its  in  e ll a b o u t  2 0 0  in  Topsta, 
and the  re s t  in T ang ra . They 
p ro v id e  d i r e c t  e m p loym en t to 
abo u t 6 .0 0 0  w o rk e s ,  and  in d ire c t 
e m p lo y m e n t  to  abo u t 2 0 0 0  m ore 
w h o  d e p e n d  on  th e se  in du str ie s  
fc r  l iv e lih o o d  b y  d o in g  c o n tra c t 
jo b s  fo r  them  a t  p ie c e  ra te s .

F o u r  G ro up s

T he  u n its  can  be  c la s s if ia il 
in to  fo u r  g ro u p s  a c c o rd in g  to  the 
am oun t o f  c a p ita l investm ent 
m ade in  e a ch  ca s e . T he  ca p ita l 
e m p lo y e d  in  the  f i r s t  2 0  un its 
v a r ie s  fro m  R s. 1 t o  5 la khs. In 
the  s e c o n d  g rou p  o f 1 00  un its , 
it  is  fro m  R s. 5 0 ,0 0 0  t o R s .  1 lakh. 
In the  th ird  g rou p , a ls o  o f hundred 
u n its , th e  in v e s tm e n t v a r ie s  from  
Rs 1 0 .0 0 0  to  R s. 5 0 .0 0 0 , For 
the fo u rth , the  in v e s im e n t  is 
b e lo w  Rs, 10  0 0 0  in  each  case .

M o s t  o f  these  u n its  have  com e 
up a fte r  in d e p e n d e n ce , p a r t ic u la ­
r ly  in  tRe la te  f i f t ie s .  T he y  are 
la rg e ly  p ro p r ie ta ry  c o n ce rn s  w ith  
the  e x c e p t io n  o f a fe w  un its  
w h ic h  h ave  p r iv a te  lim ite d  sta tu s .

M r M . Qamar, w ho ow ns a 
fa c to ry  o f medium size in Topsia 
says  a ll these sm a ll entreprenuers 
a e men w ithou t any previous 
business background but w ho 
nave tra ined  them selves to  be 
sxpertB  in th.s trade.

Products

P rod uc ts  m anufactured in these 
un its  inc lude chappals, m icro ce ll- 
u lar sheets, rubber au toparls  for 
the au tom ob ile  industry , retreat 
rubber fo r the retread ing of tye ts. 
fo o tw e a r hke gum boots, w a te r­
p roo f shoes, rubber m atting for 
ca rs. V -beU s, fan -be lts  etc.

A  b ig  unit can turn out goods 
w o rth  Rs, 2 lakhs 8 month, w h ile  
the turnovef fo r a sm al! unit 
va r ie s  from  Rs 20 ,000  to  Rs.
2 5 .0 0 0  a m onth. Un like  in other 
s m a ll- s c a le  industries, labour 
p ro d u c t iv ity  in these u n iU  is up 
to  e xpec ta tion .

Though these industries  have 
su ff ic ie n t g row th  po ten tia l, they 
are n ow  in  a very  bad shape 
because o f va r iou s  prob lem s. 
The s itua tion  has becom e so 
c r it ic a l o f la te  that many o f the 
un its  fa ce  heavy  p roduction  cuts 
or c lo su re-

Power C a ts

Unschedu led pow er cuts for 
long pe r io d s  has cripp led  
the  in du stry , re su lting  in heavy 
lo ss  o f c o s t ly  m ateria ls and 
dam age to  m ach inery and equ ip­
m ent A  spokesm an of the indus­
t ry  says tha t w hen e le c t r ic ity  is 
resto red , it becom es d ifficu lt  to 
u se the same m ateria l fo r  the 
o ro cess  again. In fact, a fa c to ry  
is  no t ab le  to  w o rk  fo r m ore than 
h a lf o f its  fu ll tim e.

A s  a resu lt, the p ro f ita b il ity  is
Hftctinina. The un its, in these 
tw o  areas irre spec tive  o f their 
s ize s  have to  be  con tended  w .th 
a sm a ll margin of
from  5 to  10 per 
any standard , is much be lo w  the 
;;S n o m ic  leve l o l opera tion  in 
the presen t con tex t o f hign 
p roduction  c o s ts  and in fla tion .

Irjtcrfercnce

M r. Qamar, w h o  is the secret- 
a 'y o f t h e  sm a ll Rubber M anu fa­
cturers A sso c ia tion , sa y s  tha t in 
add ition  to  the da ily  pow er cuts, 
the mater in specto rs  o f the 
C . e. S  C . have a lso  crea ted  
other prob lem s. These in spec to rs  
check the meter bo xes o f the 
fa c to rie s  and cu t the lin es  at 
w if! w ithou t assign ing any 
reasons, he a lleges.

The lines are re sto red  on ly 
w hen they are pa id  ‘ handsome 
p rem ium s.'M r. Qamar adds, com ­
p laints to the au thorities  do  not 
y ie ld  much result.

U n sa tis fa c to ry  com m un ications 
in these areas a lso  pose e very  
serious prob lem  to  en lfap renau fs. 
p a rticu la r ly  during the m onsoon 
when the en tire  area becom es a 
‘ v e r itab le  h e ll. '

H igb  Prices

The high p rice  o f rubber and 
chem ica ls, com ing on top of the 
pow er cos is , have reduced further 
the econom ic v ia b ility  o f these 
un its The p r ic e  o f one kg. of 
rubber now  co s ts  be tw een  Rs 18 
and 20, aga inst Rs. 7 fou r years 
ago. Even a t th is p roh ib it ive  
price, one may no t set the quanti­
ty  one needs. because o f a r t lH c i-  
al s ca rc ity  created by  w h o le sa l­
ers and m iddlem en. The m anufa­
c turers do not have  d ire c t 
supp lies from  the m ain p roducers 
in Kera lfl. w h ich  is  the  p r in c ip a l 
cen tre  o f rubber p roduction  in 
the country .

The m idd lem en, w h o  are  sup p ­
osed to  supp ly  the com m od ity  
at fa it p rice s , take  fu ll advantage 
o f the transpo rt d iff ic u lt ie s  and 
the  sho rt supp ly  and dem and 
h igher p r ic e s . T iny  un its  w ith  
sm a ll w o rk in g  cap ita ls  meet their 
rubber requ irem en ls  out o l scrap 
rubber, a v a ila b le  at lo w  p r ice s  
from  the b ig organ ised un its  
lo ca ted  m this state.

C hctn ica ls

S im ila ry .th e  p r ic e s  o f ch em ic las  
have a lso  m oved up abno rm a lly  
,n the past seven  to  e ig h t



y e a r s .  O n e  kg , o f  th io - t a x  ( M B T )  
• i s e M it i9  St R s ,  5 3  a g a in s t  R s ,
1 8 ,4 0  m  1 9 7 4 , T h e  p r ic e s  o f 
tn io - s id e ,  u rs k a  w h i le  F ( th ia x o le  
g u a n id ir ie  b le n d )  a n d  th iu ra d  
( I M T ;  h a ve  m o re  than  d o u b le d

T h e  p r ic e s  o f  th e  c h e m ic a ls  
n a v e  a ls o  e s c a la t e d .

H o w e v e r ,  u n l ik e  ru b b e r , th e re
IS n o  s u p p ly  b o t t le n e c k  in  re s p e c t  
o f  c h e m ic a ls ,  w h ic h  a re  a v a ila b le  
Q u ite  e a s i ly  in  lo c a l  m a rk e ts .

E n t r e p re n e u r s  a r e  h a p p y  th a t 
th e r e  is  n o  la b o u r  t r o u b le  in  th is
in d u s t r y ,  b u t  the  c o s t  la b o u r  is  
v e r y  h ig h . A  d a ily  ra te d  v^ orker- 
e v e n  in  a  t in y  f a c t o r y ,  w h ic h  
o p e r a te s  on  s c r a p  ru b b e r , is  
0 iv e n  a m in im um  w a g e  o f  R s . 
10  a  d a y .  A  p ie c e  ra te d  w o r k e r  
c a n  e a rn  a  m in im u m  o f  R s . 12 to  
R s .  13  a  d a y .  T h e  w o r k e r s  ge t 
w a g e s  e v e n  w h e n  th e re  is  n o  
p r o d u c i io n  du e  to  p o w e r  c u ts . 
In a d d i t io n ,  t h e y  a re  a ls o  g iv e n  
b o n u s ,  v a r ia b le  d e a rn e s s  a l lo w e -  
n c e  a n d  o th e r  s ta tu to r y  b e n e f it s .

Competition

P r e v io u ly .  th e  in d u s t r y  h a d  a 
w id e  m a r k e t  fo r  i t s  p r o d u c t s  t h r o ­
u g h o u t  th e  c o u n t r y  w h e n  the  c o s t  
o f  p r o d u c t io n  w a s  lo w  a n d  w h e n

th e re  w e re  n o  c o m p e t ito r s .  T he  
s it u a t io n .  h o w e v e r ,  c h a ng e d  
d u r in g  th e  la s t  fo u r  to  f iv e  y ea rs  
b e c a u s e  o f  the  e m e rg e n ce  o f  n e w  
ru b b e r -m a n u fa c tu r in g  u n i is  at 
Ju llu n d h a r ,  D e lh i,  G a z ia b o d ,  
F a r id a b a d .  an d  K a n p u r . T h e ir  
p r o d u c t s  a re  n o t  o n ly  c h e a p e r  bu t 
s u p e r io r  a s  w e l l .

C o n s e q u e n t ly ,  C a lc u t ta -m a d e  
p r o d u c t s  h a ve  g r a d u a lly  lo s t  th e ir  
g ro u n d  a n d  a re  n o w  c o n f in e d  to  
m a rk e ts  in  the  e a s te rn  re g io n  o n ly  
m a in ly  in  B ih a r .  O n s s a ,  and  
A s s a m .  A  s p o k e s m a n  o f  the 
in d u s t r y  s a y s  m a n u fa c tu re r s  in 
o th e r  p la c e s  a re  n o t  b e s e t  w ith  
s o  m a n y  p ro b le m s  a s  w e  a re  in  
th is  s ta t e .

T h e y  g e t  ru b b e r  a t  lo w e r  
p r ic e s  an d  h a ve  b e t te r  p o w e r  
s u p p ly  f a c i l i t ie s  fo r  p ro d u c t io n . 
T h is  a p a r t ,  t h e y  h a ve  m o d e rn  
m a c h in e s  a n d  e q u ip m e n t  to  m ake  
p r o d u c t s  o f  s u p e r io r  q u a lit y .

Poor revenue
T h e  p o o r  re tu rn  on  c a p it a l has 

le f t  m o s t  o f  th e  C a lc u t ta  u n its  
w i t h  l i t t le  re s e r v e s  fo r  a n y  
w o r th w h i le  m o d e rn is a t io n ,  T he  
s m a ll u n i ls  w h ic h  a re  n o t  e q u ip p ­
e d  w ith  p ro p e r  m a ch in e s  h a ve  to

g e t  th e ir  jo b s  d o ne  b v  h ir i .  
m a ch in e s  fro m  o th e rs  on p a y m S  
o f e x o rb ita n t  lo an  charaes 
T h e se  lo c a l d is a d v a n ta g e s  £
u n r ls  in  o th e r  S la t e s  an advan tage

F a ce d  wi^lh num e ro us  p rob lem s  
so m a  o f  th e  o n lra p re n e g rs  pro- 
m o le d  an o rg a n is a t io n  in 1974 
n am ed  th e  U n ite d  C u s to m  S e r iv io e  
C o r p o r a t io n .  O n e  o f the  p rom ot- 
e rs  s a y s  it  w a s  in te n d e d  to 
p ro c u re  e s s e n t ia l ra w  m a te r ia ls  
a t  re a s o n a b le  p r ic e s ,  d is p o s e  of 
f in is h  p ro d u c ts  a t fa i r  p r ic e s  and 
p ro v id e  fu n d s  fo r  h ir in g  o f 
m a ch in e s  an d  o v e rh a u lin o  of 
u n its ,

In fa c t ,  it  w a s  the  m aiden 
a t te m p t  to  b o o s t  ru b b e r  in d u s t r i­
e s  in  the  a rea . T he  o rg a n is a t io n  
w a s  in a u g u ra fe d  w ith  the  b le s s ­
in g  o f  the  m in is te rs  o f  the  then 
g o v e rn m e n t  in  th e  S ta te .  U n fo r t ­
u n a te ly , h o w e v e r ,  it d id  n o t last 
lo n g .

H e  IS v e ry  m uch  c r it ic a l o f  the 
S ta t e  a d m in is t r a t io n  w h ic h  has 
m a d e  no  a t te m p t  t o  m ake  an in- 
d e p th  s tu d y  o f th e s e  s m a ll units 
n o w  in  a s e r v e re  c r is is .

(B u s in e s s  S tan d a rd )

FIR ESTO N E D EVELO PS  A  FU N  T U B E '

F ir e s to n e  h a s  d e v e lo p e d  an  in n e r  tu b e  fo r  w a te r  s p o r t s  an d  is  m a rk e t in g  
It a t  4 9  d e a le r  a n d  c o m p a n y  s to r e s  u nd e r th e  n am e  " F u n  T u b e " .

T a k in g  the  c u e  fr o m  D is n e y  W o r ld 's  R iv e r  C o u n tr y ,  w h e re  tu b in g  is  a
p o p u la r  r e c r e a t io n a l a c t iv it y ,  F ir e s to n e 's  R u s s e l lv i l le ,  A r k . ,  h a s  b u ilt  a  B u ty l 
ru b b e r  in n e r  tu b e  th a t  d i f f e r s  f r o m  a re g u la r  p a s s e n g e r  t ir e  tu b e  in  th a t it  is  
s m o o th  a n d  f r e e  o f  p ro t ru s io n s .

In s te a d  o f  a v a lv e  s te m  p ro t ru d in g  fro m  th e  tu b e  w a l l .  Fun T u b e  in f la te s  
w i t h  n e e d le  v a lv e  in  the  sa m e  m a n n e r  a s  a fo o t b a l l  o r b a s k e tb a l l ,  a c c o rd in g  to  
F ir e s to n e .

Fun  T u b e  c u r r e n t ly  is  b e in g  te s t -m a rk e te d  in  T a m p a . S i .P e te rs b u rg  and
C le a r w a te r .  F la . .  B irm in g h a m , A la . ,  a n d  S a n  D ie g o . (R u b b e r  an e  P la s t ic s  N e w s )



(I)
K . K O C H A P P A N  NAIR

The foHowipg are two lectnre notes of Shri K. Kochappan Nair, Speci- 
ficatioD S O fficer. Rubber Research Institute o f  India prepared for the Refrc- 
shcr Course conductcd for the sm all scale late i goods manufactarers. The 
lecture n otes were later compiled and published. One deals w lA composit. 
ion of field latex and the other with ISI Specification and testing of latex.

L a te x  a s  it co m es  out o f the 
tree  is  a w h it e  or s lig h t ly  y e llo w - 
ish  o p aque  liq u id  w ith  a s p e c if ic  
g ra v ity  in  the  rang e  o f 0 .9 6  to  
0 .9 8  and  h a v in g  a v a r ia b le  
v is c o s it y .  F re sh  la te x  is  s iig h t ly  
a lk a lin e  o r n e u tra l. It becom es 
a c id ic  ra p id ly  due to  ba c te r ia l 
a c t io n  an d  g e ts  c o a g u la te d  on 
k e e p in g  T he  su r fa c e  tens ion  
o f fre sh  la te x  is  3 8  to  40  dynes 
pe r cm . a t a ru b b e r  con ten t of 
38  to  40^0- 

H avea  la te x  is  a w e a k  iy o p h i lic  
c o l lo id a l s y s te m  o f sph e rica l or 
p ea r sh ap ed  rub be r g lobu le s  
tu s p e n d e d  in  an aqueous serum 
T he  s iz e  o f the  rub be r p a r t ic le s  
rang es  fro m  0 .0 2 5  to  3 .0 , Due to 
the  r e fra c t io n  o f rub be r pa rtic le*  
the c o lo u r  o f la te x  appe a rs  to  be 
w h ite .  The  rub be r g lobu le  is 
su rro u n d e d  b y  a p ro te c t iv e  layer 
o f p ro te in s  and  phoBpho lip id s . 
L a te x  c o n ta in s  a v a r ie ty  o f 
n o n - ru b b e r  c o n s t itu e n ts  a lso . 
T he se  n on -rub b e r com ponen ts  
are im p o rta n t n o t o n ly  as natu ra l 
s ta b il is e r s  fo r  la te x  but as a 
p o s s ib le  s o u rce  o f v a r ia b il it y  in 
ra w  rub b e r  and  its  p ro ce ss in g

behaviour. Tt^e p rop ortion  of 
these con s titu en ts  may vary but 
in genera l the com position  of 
la tex  is as fo llo w s :

Rubber
Prote in
Resin
Sugar
Ash
W ater

-  30-40%
-  1-1.5%
-  1-2.5%
-  1%
—  Less than 1%
—  55-60%

Lipids

The lip id s  of fresh ia tex  con s i­
sts of fa ts  and w axe s , s te ro ls , 
s te ro l esters and phospho lip id s. 
These are concen tra ted  in or on 
the rubber phase w ith  sm a lle r 
.quantities in bo ttom  frac tion  and 
'n the F re y -w y ss iin g  partic les .

Enzym ic h yd ro ly s is  o f the latex 
phospho lip id s  occurs rap id ly  
a fte r lapo ing . B reakdo w n  o f 
lip ids m am m om aied latex g ives 
a m ixture o f fa tty  a c id s . The 
increasing m ectian ica l s ta b ility  of 
ammoniated la tex  on s to rage  is 
accounted fo r by the re lease of 
fa tty  a c ids  in the form  o f ammon­
ium soaps. The rap id  enzym ic 
breakdow n  o f the phospho lip id s 
is retarded by ammonia. The 
higher the concen tra tion  o f un- 
deg rsded phospholip id the h/gher 
w i l l  be the rate o f cure.

Sugars and sugar like substances 

QuebrachiJO l is  the m ost im port- 
ant o f th is  group. It occu rs  to 
the extent o f one percen t in 
la tex . O ther sugars are presen t 
in ia tex  in ve ry  sm a ll p rop ortion s . 
The carbohydra tes  are m e tab o li­
sed by the bacteria  in com m erci­
al la te x  and conve rted  to  vo la ti le  
fa tty  acids. These ac id s  are not 
present in fresh  la tex  and their 
concentra tion  in com m erc ia l la tex 
is  a m easure o f the' degree of 
b ac te r ia l decom position  w h ich  
the la tex  has undergone.

These sobs iances are d istr ibu t­
ed am ong three phases, i. e „  the 
rubber phase (35%  of la tex  by 
w e igh t) the aqueous phase (55%  
by  w e igh t o l la tex) and the 
lo to id  phase w h ich  accounts  fo r 
most o f the rem ain ing 10%. There 
is  a lso  F re y -w y ss lin g  partic le* .

P rote ins 

O f the  to ta l p rote in  con tent, 
one h a lf is  d isso lve d  in tne 
aqueous phase, one quarter a b so - 
ib e d  on the surface  o f rubber 
p e rt ic le s  and the rem ain ing quart­
er a sso c ia ted  w ith  the lu to id s. 
The abso rbed  p rote ins and phos- 
pho lip ia s  impart co llo id a l s ta b ility  
to  La te x . The im portant prote ins 
presen t a re  g lobu lin  and Hevein

Inorganic salts

The m ost im portant ca tion s 
present in ia te x  are Na, K . M g, Ca 
w ith  tra ce s of A l.  Fa & Ca. Phos­
phate and carbonate  an ions are 
a lso  presen t in ia te x . The re la t iv e  
proportion  o f these  io n s  can have 
a m arked in fluen ce  on the c o l lo id ­
a l s ta b ility  o f the la te x  and its  
con cen tra te . In particu la r a high 
ra tio  o f fi l̂g. to  phosphate ions is 
found in la t ic e s  o f lo w  s ta b ility

Lu to ids

Lu to id s  ate e a s ily  d e fo rm ab le  
bod ies  w h ich  c o n s is ts  o f a v iscous 
aqueous s o lu t io n  or ge l o f non- 
rubber m a te ria ls  p rob ab ly  surroun­
ded by a m em brane, w h ich  b reaks 
do w n  on add it io n  o f N H 3 and



y e a r s .  O n o  kg . o f  th io - ta x  (M B T )  
'S  s e l l in g  a l R s .  5 3  a g a in s t  R s.
1 8 . 4 0  in  1 9 7 4 . T h e  p r ic e s  o f 
th io - s id e .  u re lia  w h i le  F ( ih ia x o le  
g uan ,d ,n «  b le n d )  a n d  ih iu ta d  
( r M T )  h a ve  m o re  than  d o u b le d

T h e  p r ic e s  o f  th e  c h e m ic a ls  
h a v e  a ls o  e s c a la t e d .

H o w e v e r ,  u n l ik e  ru b b e r , th e re  
<s n o  s u p p ly  b o t t le n e c k  in  re s p e c t  
o f  c h e m ic a ls ,  w /h ich a re  a v a i la b le  
q u it e  e a s i l /  in  lo c a l  m a rk e ts .

E n t r e p re n e u r s  a re  h a p p y  tha t 
t h e r e  is  n o  la b o u r  t r o u b le  in  th is  
in d u s t r y ,  b u t  the  c o s t  la b o u r  is  
v e r y  h igh , A  d a ily  ra te d  w o rk e r -  
e v e n  in  e  t in y  f a c t o r y ,  w h ic h  
o p e r a te s  on  s c r a p  ru b b e r , is  
g iv e n  a  m in im um  w a g e  o f  R s .
10  a d a y .  A  p ie c e  r a te d  w o r k e r  
c a n  e a rn  a m in im u m  o f  R s . 12 to  
R s .  13  a d a y .  T h e  w o r k e r s  ge t 
w a g e s  e v e n  w h e n  th e re  is  no  
p r o d u c i io n  du e  t o  p o w e r  c u ts .
Ir» a d d i t io n ,  t h e y  a re  a ls o  g iv e n  
b o n u s , v a r ia b le  d e a rn e s s  a i lo w e -  
n c e  a n d  o th e r  s ta tu to r y  b e n e f it s .

Competition 
P r e v io u ly ,  the  in d u s t r y  h a d  a 

w id e  m a rk e t  fo r  i t s  p r o d u c t s  th ro ­
u g h o u t  th e  c o u n t r y  w h e n  the  c o s t  
o f  p r o d u c t io n  w a s  lo w  a n d  w h e n

th e re  w e re  n o  c o m p e t ito r s .  T he  
s itu a t io n .  h o w e v e r ,  c h a ng e d  
d u r in g  the  la s t  fo u r  to  f iv e  y e a rs  
b e c a u s e  o f  th e  e m e rg e n ce  o f  n e w  
ru b b e r -m a n u fa c tu r in g  u n its  at 
Ju llu n d h a r .  D e lh i,  G a z ia b a d , 
F a r id a b a d , a n d  K an p u r. T he ir  
p ro d u c ts  a re  n o t  O n ly  c h e a p e r  bu t 
s u p e r io r  a s  w e l l .

C o n s e q u e n t ly ,  C a lc u t ta -m a d e  
p r o d u c t s  h a ve  g r a d u a lly  lo s t  the ir  
g ro u n d  a n d  a re  n o w  c o n f in e d  to  
m a rk e ts  in  the  e a s te rn  re g io n  o n ly  
m a in ly  in  B ih a r ,  O r is s a ,  and  
A s s a m ,  A  s p o k e s m a n  o f  the  
in d u s t r y  s a y s  m a n u fa c tu re rs  in 
o th e r  p la c e s  a re  n o t  b e s e t  w ith  
s o  m a n y  p ro b le m s  a s  w e  a re  in 
th rs  s ta t e .

T h e y  g e t ru b b e r  a t  lo w e r  
p r ic e s  a n d  h a ve  b e t te r  p o w e r  
s u p p ly  f a c i l i t ie s  fo r  p ro d u c t io n . 
T h is  a p a r t ,  th e y  h a ve  m o d e rn  
m a c h in e s  an d  e q u ip m e n t  to  m ake  
p r o d u c t s  o f s u p e r io r  q u a lit y .

Poor rerenac
T he  p o o r  re tu rn  on  c a p it a l has 

le f t  m o s t  o f  th e  C a lc u t ta  u n its  
w i t h  l i t t le  r e s e r v e s  fo r  any  
w o r th w h i le  m o d e rn is a t io n .  The  
STiaM  u n i is  w h ic h  a re  n o t  e q u ip p ­
e d  w ith  p ro p e r  m a c h in e s  h a ve  to

g e t  th e ir  io b s  d o n e  bv  hi,- 
m a ch m e s  fro m  o th e rs  on p ay  ' 
o f  e x o r b it a n t  lo an  
T h e s e  lo c a l d is a d v a n ta g e s  S " '  
u n its  ,n o th e r  S ta t e s  an  a d v a n ta i, ' 

F a c e d  w ith  num e ro u s  n ro b lsm . 
s o m a  o f  th e  e n tre p re n e u rs  pro' 
m o le d  an  o rg a n is a t io n  in 197!  
nam ed  th e  U n ite d  C u s to m  S . r i . l .  
C o r p o r a t io n ,  O n e  o f  ,h e  p ro m L , ' 
e r s  s s y s  it w a s  in te n d e d  to 
p ro c u re  e s s e n t ia l ra w  m a te r ia !  
e l re a s o n a b le  p r ic e s ,  d isp o se  0 
f in is h  p ro d u c ts  a l fa i r  p r ic e ,  and 
p ro v id e  fu n d s  fo r  h ir in g  „ f  
m a c h in e s  an d  o v e rh a u lin a  of 
u n its .

In fa c t ,  it  w a s  the  maiden 
a t te m p t  to  b o o s t  ru b b e r  indu str i-  
e s  in  the  a rea . T he  o rg an is a t io n  
w a s  m a u g u ra fe d  w ith  the  b le s s ­
in g  o f  the  m in is te rs  o f  the  then 
g o v e rn m e n t  in  the  S ta te . U n fo r t ­
u n a te ly ,  h o w e v e r ,  it  d id  no t last 
lo n g .

He  IS v e ry  m u ch  c r it ic a l o f the 
S ta t e  a d m in is t r a t io n  w h ich  has 
m a d e  no  a t te m p t  to  m ake  an  in- 
d e p th  s tu d y  o f  th e s e  sm a ll units 
n o w  in  a s e r v e re  c r is is .

( B u s in e s s  S tanda rd )

FIR ESTONE D EV ELO PS  A FU N  TU B E '

i t  i" " ® ' ' “ b e  fo r  w a te r  s p o r t s  an d  is  m a rk e t in g
*T a t  4 y  d e a le r  a n d  c o m p a n y  s to r e s  u nd e r th e  n am e  " F u n  T u b a " .

T a k in g  the  c u e  fro m  D is n e y  W o r ld 's  R iv e r  C o u n tr y ,  w h e re  tu b in g  is  a
p o p u la r  r e c r e a t io n a l a c t iv it y .  F ir e s to n e 's  R u s s e l lv i l le .  A r k „  h a s  b u ilt  a B u ty l 
r u b b e r  in n e r  tu b e  th a t  d i f f e r s  f r o m  a re g u la r  p a s s e n g e r  t ir e  tu b e  in  th a t it is  
s m o o th  a n d  f r e e  o f p ro t ru s io n s .

I r s t e a d  o f  a v a lv e  s te m  p ro t ru d in g  fro m  th e  tu b e  w a l l ,  Fun T u b e  in f la te s  
w i t h  n e e d le  v a lv e  in  th e  sam e  m a n n e r  as a  fo o t b a l l  o r b a s k e tb a l l ,  a c c o rd in g  to
F ir e s to n e .

Fun  T u b e  c u r r e n t ly  is  b e in g  t e s t -m a rk e te d  in  T a m p a , S t .P e t e rs b u r g  and 
C le a r w a te r ,  F la . .  B irm in g h a m , A la . ,  a n d  S a n  D ie g o .  (R u b b e r  ane  p la s t ic s  N e w s )



c o l l c c t i o f t  a < t d  
r y o h o f t

K. KO CHAPPAN  NAIR

The following arc two kcfure notes of Shri K. Kochappan Nair, Sped 
fications O fficer. Rubber Research Institute of India prepared for the Refrc- 
shcr Course conductcd for the small scalc late < goods manufacturers, Tlje 
lecture notes were later compiled and published. One deals with composit. 
ion of field latex and the other with 1ST Specification and testing of latex.

La te x  as it c o m e s  o u t o f the  
tree is  a  w h ite  o r s l ig h t ly  ye ilo vv - 
ish op aque  liq u id  w ith  a  s p e c if ic  
g ra v ity  in  the  rang e  o f  0 .9 6  to
0 .9 8  an d  h a v in g  a v a r ia b le  
v is c o s it y .  F re sh  la t e x  is  s l ig h t ly  
a lk a lin e  o r n e u tra l.  It b e co m e s  
ac id ic  te p id ly  due  to  b a c te r ia l 
a c t ion  an d  g e ls  c o a g u la te d  on 
keep ing  T h e  s u r fa c e  le n s io n  
o f fre sh  la te x  is  3 8  to  4 0  d yn e s  
per cm . a t  a ru b b e r  c o n te n t  o f 
38 to  40% .

H evea  la te x  is  a w e a k  ly o p h it ic  
c o l lo id a l s y s te m  o f  s p h e r ic a l or 
pear sh ap ed  ru b b e r  g lo b u le s  
su spended  in  an  aq u eo u s  serum  
The s iz e  o f the  ru b b e r  p a r t ic le s  
ranges fro m  0 .0 2 5  to  3 .0 . D u s  to  
the re fra c t io n  o f ru b b e r  p a r t ic le s  
the c o lo u r  o f  la te x  a p p e a rs  to  be 
w h ite . The  ru b b e r  g lo b u le  is 
su rrou n ded  b y  a p ro t e c t iv e  la y e f 
o f p ro te in s  an d  p h o sp h o lip id s . 
La te x  c o n ta in s  a v a r ie t y  o f 
non rub be r c o n s t itu e n ts  a ls o . 
These n o n -ru b b e r  c o m p o n e n ts  
are im p o rta n t n o t o n ly  as n a tu ra l 
s ta b ilis e r s  fo r  la t e x  bu t as a 
p o ss ib le  s o u rce  o f v a r ia b il it y  >n 
'S w  rub b e r  an d  it s  p ro c e ss in g

behav iou r. T he  p ro p o r t io n  o f 
the se  c o n s t itu e n ts  m ay v a ry  but 
in ge n e ra l the  com pos it io n  o f 
la te x  is  as fo llo w s :

Rubber -  3 0 -40%
Pro te in  -  1 -1.5%
Resin  -  1-2.5%
Suga r -  1%
A sh  —  Less  than 1̂ ’;,
W a te r  -  55-60^4

T hese  sub stan ce s  are  d is t r ib u t­
ed  am ong th ree  phases, i. e., the 
rub be r phase  (35^% o f la te x  by 
w e ig h t)  the  aqueous phase  (55%  
by  w e ig h t  o f la te x )  and the 
lu to id  phase  w h ich  a c co u n ts  fo r 
m ost o f the  rem a in in g  10%. There 
is  a ls o  F re y -w y s s lin g  p a rt ic le s -

Proteios

O f the  to ta l p ro te in  con ten t, 
one  h a lf is  d is s o lv e d  in tne 
aqueous phase , on© quarte r a b so ­
rb e d  on the  su rfa ce  o f  rubbe r 
p a r t ic le s  and  the rem a in in g  qu a rt­
er a s so c ia te d  w ith  the lu to id s . 
The a b so rb e d  p ro te in s  and phos- 
p h o l ip is s  im part c o l lo id a l s ta b ili ty  
to  L a te x . The im p ortan t p ro te in s  
p resen t a re  g lo b u lin  end H eve in

Lipid'S

The lip id s  of fresh  la te x  con s i­
s ts  o f fa ts  and w axe s , s te ro ls  
s te ro i e s te rs  and phoapho lip ids. 
T he se  are con cen tra ted  in  or on 
the rubber phase w ith  sm a lle r 
q uan tit ie s  in bo ttom  fra c tio n  and 
’ n the F re y -w y s s lin g  p a rt ic le s .

E n zym ic  h yd ro ly s is  o f the  le tex  
ph o sp h o lip id s  occu rs  ra p id ly  
a fte r  tapp in g . B rea kd o w n  of 
lip id s  in am m onia ted la tex  g ives 
a m ix tu re  o f fa tty  a c id s . The 
in c reasing  m echan ica l s ta b ility  of 
am m on ia ted  la te x  on s to rage  is 
a ccoun ted  fo r  b y  the re lease  o f 
fa t ty  a c id s  in the fo rm  o f ammon­
ium soaps. The  ra p id  enzym ic 
b rea kd o w n  o f the phospho lip id s  
is  re ta rded  by am m onia. The 
higher the con cen tra t io n  o f un­
deg raded  phospho lip id  the higher 
w i l l  b e  the ra te  o f cure.

Sugars and sugar like sul>stances

Q ueb ra ch ito l is  the m ost im port­
ant o f  th is  g roup. It occu rs  to 
the  e x te n t o f  one percen t in 
la te x . O ther sugars are present 
in  ia te x  in v e ry  sm a ll p rop ortion s . 
The ca rboh yd ra te s  are m e ta b o li­
sed  b y  the bac te r ia  in com m erc i­
a l la te x  and con ve rted  to  v o la ti le  
fa t ty  a c id s . These  a c id s  are not 
p resen t in fresh  la tex  and their 
con cen tra t io n  in com m erc ia l latex 
is  a m easure o f the ' degree or 
ba c te r ia l d ecom position  which 
the la te x  has undergone.

in o rg sn ic  sa lts

The m ost im portant ca tion s 
presen t in  la te x  are Na, K, Mg, Ca 
w ith  tra ce s  o f A l.  Fe & C a . Phos­
phate and ca rbona te  an ions are 
a lso  p resen t in le te x . The re la t ive  
p rop o rtion  o f  these ions can have 
a m arked in flu en ce  on the c o l lo id ­
al s ta b ili ty  o f the la te x  and its  
con cen tra te . In pa rticu la r a high 
ra t io  o f M g. to  phosphate ions is 
found  in la t ic e s  o f lo w  s ta b ility

f.utoids

Lu to id s  are e a s ily  d e fo rm ab le  
bo d ie s  w h ich  c o n s is ts  o f a v iscous 
aqueous so lu t io n  or ge l o f non­
rubber m a te r ia ls  p ro b a b ly  su rroun ­
ded  by  a m em brane, w h ich  b reaks 
d o w n  on ad d it io n  o f N H 3 and



th e ir  c c n t e n t s  p a s s  in t o  th e  Ja te x  
s e ru m , It h a s  b e e n  su g g e s te d  
t h a t  the  fu to id s  m a y  p la y  ftn 
im p o r t a n t  ro le  in  d e te rm in in g  th e  
s t a b i l i t y ,  v is c o s it y ,  c re a m in g  
e n d  s p o n ta n e o u s  c o a g u la t io n  o f 
la t e x .

F r e y -w y s s lio g  p a r t ic le s

T h e s e  p a r t ic le s  h a ve  in te n s e  
y e l l o w  c o lo u r a t io n  du e  to  the  
p r e s e n c e  o f  c a r o t e n o id  p ig m e n ts  
a n d  m a y  b e  e x t r a c t e d  fro m  la te x  
b y  c e n J r if u g a t io n .  O n  c e n t r i fu g a ­
t io n  th e s e  p a r t ic le s  a re  seen  
im m e d ia t e ly  b e 'o w  th e  ru b b e r  
la y e r  o r  a b o v e  th e  b o t t o m  la y e r  
o r  in  b o th  r e g io n s .

N atural antioxidaats

T h e  p re s e n ce  o f  m a te r ia ls  
w h ic h  p r o v id e s  a n t io x id a n ts  a c ' io n  
to  r u b b e r  in  la t e x  h a s  be e n  id e n t ­
i f ie d .  It a p p e a rs  th a t  w h i le  s o m e  
o f  the  n a tu ra l a n t io x id a n t s  a re  
w a t e r  s o lu b le ,  th e  m o re  a c t iv e  
m a t e r ia ls  o c c u r  in  th e  e th n r  
e x t r a c t .  T h e  m o s t  a c t iv e  s u b s ta n ­
c e s  a re  the  le c i th in s  a n d  c e r ta in  
a m in o  a c id s  p a r t ic u la r ly  g ly c o c o l l  
a n d  a la n in e  T o  c o p h e n o ls  p re s e n t  
in  N R  a .s o  c o n fe r  a n t io x id a n t  
a c t io n .

E n z y m e s  an d  b a c te r ia

T h e  p re s e n c e  o f  e n z y m e s  in  
la t e x  h a s  b e e n  r e c o g n is e d .  S p o n ­
t a n e o u s  c o a g u la t io n  r e s u lts  fro m  
th e ir  a c t iv i t y .  P r o t e o ly t ic  e n z y ­
m e s ,  c o a g u le s a .  o x id a s e s  and  
p e r o x id a s e s  a re  s a m e  o f  th e  
e n z y m e s  p re s e n t  in  la t e x .  E n z y m ­
ic  h y d to ly s  s  o f  la t e x  p h o s . jh o li-  
p ic ls  o c c u r s  r a p id ly  a f t e r  ta p p in g .

A  la rg e  n um b e r o f  b a c te r ia  
h a ve  b e e n  id e n t if ie d  in  la t e x .  
T h e y  a c t  on  la te x  p r o t e in s  to  
fo rm  a m in o  a c id s  an d  h yd ro g e n  
s u lp h id e .

L a tcv  coilectioQ and Prcscrvatioa

L a t e x  h a s  t o  b e  c o l le c t e d  fro m  
th e  f i e ld  a s  s o o n  a s  p o s s ib le  
a f t e r  th e  s to p p a g e  o f  f l o w  w h ic h  
m a y  b e  th re e  to  fo u r  h o u rs  a fte r  
t h e  f i r s t  t r e e  is  ta p p e d . If s ig n s

o f p re c o a g u la t io n  a re  o b s e r v e d  in 
th e  la t e x  it  is  n e c e s s a ry  to  use 
an  a n t ic o a g u la n t  fo r  p re v e n t in g  
p re - c o a g u la t io n .  A m m o n ia  is  the  
a n t ic o a g u la n t  u se d  in  the  p re s e r ­
v a t io n  o f  c o n c e n tra te d  la te x . 
A m m o n ia  is  a b a c te r ic id e ,  vo la ti*  
le  an d  a lk a lin e .

C k a o  u tcD s ils -a  m ust

T he  c o l le c t io n  cup s  ca n  be 
c o c o n u t  s h e l ls  o r  g la z e d  e a r th e ­
n w a re .  T he  s p o u ts  a n d  b u c k e ts  
a re  m a d e  o f g a lv a n is e d  iro n . 
U n c le a n  u te n s ils  a re  s o u rc e s  o f 
b a c te r ia  r e s u lt in g  in  en h a n ce d  
p re c o a g u la t io n  w h ic h  m a y  b a d ly  
a f f e c t  the  q u a lit y  o f  p ro c e s s e d  
m a te r ia l.  L a te x  is  p o u re d  fro m  
cu p  in to  c o l le c t in g  b u c k e t ,  and  
IcSt  t r a c e s  a re  w ip e d  o u t  fro m  
th e  cu p . The  u se  o f  lum ps  o f 
r u b b e r  fo r  c le a n in g  o u t th e  cup s  
s ' lo u ld  n o t be  a l lo w e d .  It is  no t 
d e s ir a b le  to  r in se  the  cu p s  w ith  
w a te r .  T h e  ta p p e r s  s l io u ld  n o t 
le a v e  the  b u c k e ts  e x p o s e d  to  
sun , a s  h ea t in c r e a s e s  t e n d e n c y  
fo r  fe rm e n ta t io n  o f la te x .  In o rd e r  
to  a v o id  p re m a tu re  c o a g u la t io n  
th e  la t e x  s ' lo u ld  b e  d e l iv e r e d  to  
p ro c e s s in g  fa c t o r y  a s  r a p id ly  as 
p o s s ib le  a fte r  c o l le c t io n .  A lu m i­
n ium  o r  g a lv a n is e d  iro n  ta n k s  
a re  u s3 d  fo r  t r a n s p o rt in g  la te x . 
P ro v is io n  o f  a la rg e  m a n -h o le  
f a c i l i t a t in g  th o ro u g h  c le a n in g  o f 
the  ta n k  ea ch  d a y  h a s  to  be 
g ive n . The  o u t le t  ta o  is  K e p t  a t 
the  b o t t o m  o f  th e  ta n k .  B ra s s  
f i t t in g s  m u st b e  a v o id e d  to  
p re v e n t  c o n ta m in a t io n  o f  la t e x  
w i t h  c o p p e r .  Iron  ta n k s , i f  u n ­
p ro t e c t e d .  w i l l  c o n ta in  so m e  
ru s ty  w a te r  w h ic h  w i l l  c o n ta m i­
n a te  the  la t e x .  T he  b e s t  w a y  to  
p ro te c t  them  w o u ld  be  to  c o a t  
th e  s j r f a c e  w ith  an  in e r t  m a te r i­
a l w h ic h  w i l l  p re v e n t  la te x  fro m  
c o m in g  in to  c o n ta c t  w ith  the  
m e ta l.  B itu m e n  b a s e d  o r c h lo rn i-  
a te d  ru b b e r  b c s s d  in e r t  p a in t s  
a re  s u ita b le  c o a t in g s  fo r  the  
ta n k .

A v o id  b a c lc r ia l C o n tam iD a tio n

T he  la t e x  c o l le c t io n  c u p s , the  
s p o u ts ,  th e  b u c k e ts  u se d  fo r 
c o t le c tm g  la t e x  an d  a ll o th e r

u te n s ils  u se d  in  the  p rocess ino 
fa c t o ry  s h o u ld  be  scrupu lous ly  
c le a n  to  p re v e n t  b a c te r ia l conta 
m in a t io n .  L a te x  b e in g  a good 
m ed ium  fo r  b a c te r ia l g row th  
s h o u ld  b e  p ro p e r ly  p rese rved  so 
th a t  p re c o a g u lg t io n  due to  putrg. 
f a c t io n  an d  fe rm e n ta t io n  can be 
p re v e n te d .  It is  a d v is a b le  to  clean 
a ll la ie x  ta n k s  an d  equ ipm ents 
w ith  a 1 %  fo rm a lin  s o lu t io n  of 
w ith  0 .3 °o  ly s o l a t w e e k ly  in ter­
v a ls  to  e n su re  c ie a n lin e s t  o f the 
c o n ta in e r s  and  u te n s ils .

F o r  e f f ic ie n t  preservation

In o rd e r  to  p ro v id e  preserva i- 
io n  fo r  an in d e f in ite  p e r io d , b 
c o n c e n t r a t io n  o f am m o n ia  equi­
v a le n t  to  I.O ";, w / w  o f the  fie ld  
la te x  is  re q u ire d . S om e  clona l 
la t ic e s  s u ch  as fro m  G i 1 an PB 
8 6  h a s  a h igh  m agnes ium  con t­
e n t. M a g n e s iu m  s tim u la te s  bact­
e r ia l p r o l i f e r a t io n  and  it  a lso 
a c c e le r a t e s  chem vca l coag u la tio n . 
H e n c e  m ag n e s 'um  has to  be re­
m o ve d  fro m  la te x  fo r  e ffic ien t 
p re s a r v a t io n .  A  p a r t  o f magnesi, 
um 'S re m o ve d  b y  the  a c t io n  o l 
am m o n ia  w i t h  p h o sp h a te s  pressnt 
in  la te x  fo rm in g  m .ig"esium  
am m o n ium  p h o s jh a te  w h ich  is 
p r e c ip it a te d  as s lu d g e

Im p ru v in g  s ta b il i ty

T he  a d d it io n  o f ca lcu la ted  
a m o un t o f  10 "o  s o lu t io n  o f diam- 
m o n ium  h y d ro g e n  phosphate 
( O A H P )  w o u ld  p re c ip ita te  the 
re m a in in g  m agneS 'Um . A b o u t 1 
l i t re  o l  1 0 ” ,, s o lu t io n  o f d'0- 
m m o n ium  h y d ro g e n  p hospha te  has 
to  b e  a d d e d  to  1 0 0  l i t r e s  o f am- 
m o n ia te d  f ie ld  la te x  fo r com p le te  
re m o v a l o f m agnes ium . The 
s lu d g e  fo rm e d  m ust b e  rem oved 
b y  us.ng  a s lu d g e  tra p  in  the 
b u lk m g  ta n k . S in c e  ammonia 
p re s e rv e d  la te x  is  s t . ib ih s fd  
b y  am m o n ium  s a lt s  o f  fa t ty  acids 
fo rm e d  b y  the  h y d ro ly s is  ol 
p h o s p h o l ip id s ,  a d d it io n  o f a 10% 
o f a m m o n ium  o le a te  or the 
a m m o n ium  s a lt  o f the  coconut
o i l  fa t t y  a c id  a t  the  ra te  o f 50 9 
p e r  1 00  l i t re s  w o u ld  im p io v e  the 
s t a b i l i t y  o f  f ie ld  la te x

D



r^EWS PICTURES

THE 
RUBBER 

GROWERS' 
SEMINARS 

AT VARIOUS 
PLACES

A  Robber G r o w e r s ’ 
sem inar unde r the  lo in t  au sp ices  
of K o o th a ltu ku la m  
S e rv ice  C o - o p e ra t iv e  
Bank, Rvibber B o a rd  and 
F A C T  w a s  h e ld  at 
th eK  T  J a c o b  M e m o n a l 
HaM. K o o th a t tu k u la m  on 1 ' ih  
D ecem ber 1 9 8 1 . The 
P re s id en t o f the  Ban k  
P ro f N I A b ra h a m  d e liv e r in g  
the p re s id e n t ia l a d d re s s  
S ea te d  on  the  d ia s  are to  R) 
S a rvash ree  P K N a ra ­
yanan. M  G J a g a d is h  D ps
V Pa rasu ram an , M  P h il ip  G e o rge  
and K K R am achan d ran  P iUbi

A  v ie w  o f the  p a r t ic ip a n ts  
m the sem inar a t K o o th a ttu ku la m



S h r i K M ohanachand ran  IAS 
in aug u ra t in g  a one day

se m in a r a t Vadakkancherrv  
on 3 0 th  O c to b e r  1 981 . Sarva- 

s h re e  P M uku nd an  Menon 
R u b b e r  P ro d u c t io n  Com m iss ion ­

e r, V  K M oh am m edku tty  Sa- 
h ib . P re s id e n t  o f the  K era la  Sta 

tB  C o - o p e r a t iv e  Rubber Mar- 
k e t in g  F e d e ra t io n  and K C 

U n n i N a y a r . P re s id en t oi 
th e  R u b b e r  M a rk e t in g  Soc ie ty , 

P a lg h a t  are  a lso  seen 
in the picture

T h e  R u b b e r  G r o w e r s  a s s e m b le d  
a t  the  V a d a k k a n c h e r r v  s e m in a r .



T he  p a r t ic ip a n ts  m the sem inar
, . t ,  Ihe d . l i b , r „ i o „ s .



S h r i K M ohanachand ran  IAS 
in a ug u ra t in g  a one day 

se m in a r a t Vadakkancherrv  
on  3 0 th  O c to b e r  1 981 . Sarva- 

s h re e  P M uku nd an  Menon 
R u b b e r  P ro d u c t io n  Com m iss ion ­

e r, V  K M oh am m edku tty  Sa­
h ib . P re s id e n t  o f the  Kera la Sta 

te  C o - o p e ra t iv B  Rubber Mar. 
k e t in g  F e d e ra t io n  and K C 

U n n i N a y a r , P re s id en t of 
th e  R u b b e r  M a rk e t in g  Soc ie ty , 

P a lg h a t  are  a lso  seen 
in the  picture

T h e  R u b b e r  G r o w e r s  as 
a t th e  V a d a k k a n c h e r r y



T he  p a r t ic ip a n ts  m the  sem inar 

w  fU U iriPM IU M I

a , M anns> gh.t a ,s  lis te n in g  t h .  d e l.b e ,a,Ions.



M a n y  fu b b e r  g r o w e r s  in  an  a ro u nd  K o ra t ty  h ave  u t i l iz e d  the se rv ic fs  
o f  the  M o b i le  S o i l  a n d  T is s u e  te s t in g  la b o ra to r y  o f  the  R ubb e r Research 
In s t itu te  o f  In d ia  r e c e n l ly  w h e n  K o ra t t y  P u b lic  L ib ra ry . Sam skara 
S ta g e  o f  a r t s  an d  G ram a  S a s th ra  S a m ith y  jo in t ly  o rg a n is e d  a camp 
th e re  fro m  2 3 rd  to  2 7 th  N o v e m b e r  1 9 8 1 . H e re  S h r i M  G Jagad iSh  Das 
J t .  R u b b e r  P ro d u c t io n  C o m m is s io n e r  is  se en  in aug u ra t in g  the  camp 
o rg a n is e d  at the  K o ra t t y  P u b lic  L ib r a r y  p rem ise s . He rece ives  
th e  s a m p le  fro m  S h r i M  C  V a r k e y  a s m a ll ru b b e r  g r o w e r  o f the lo ca lity .

M r .  L J  T o m p se t t  
N e w  M a n a g in g  D ire c to r  
o f  D u n to p  Ind ia  L td



II ISl SPECIFICATION AND 
t e s t i n g  o f  l a t e x

S ig n if ic a n ce  o f  tests

Ammonia p re s e rv e d  na tu ra l 
rubber la te x  c o n c e n tr a te  is 
te s ted  fo r  th e  f o l lo w in g  p a ram e ­
ters:

1 . D ry  ru b b e r  c o n te n t
2. T o ta l s o l id s  c o n te n t
3. N o n - ru b b e r  s o lid s  
4  C o a g u lu m  c o n te n t
5. S lu d g e  c o n te n t
6. A lk a l in i t y  

(A m m o n ia  c o n te n t )
7 . KO H  N um be r
8 . V F A  N u m be r
9. M e c h a n ic a l s ta b i l i t y  

10- C o p p e r  c o n te n t
n  M a n g a n e se  c o n te n t

D ry  ru b b e r  c o n te n t  is  im p o r t ­
ant f r o m  a f in a n c ia l an d  te c h n ic a l 
v ie w p o in t .  T o t a l s o l id s  con ten t 
w i l l  g ive  an  in d ic a t io n  o f  the 
n on -rub b e r c o n s t itu e n ts .  A lk a l i ­
n ity  g iv e s  an  id e a  on the  p e r fe c t-  
tion  o f p re s e r v a t io n .  T he  d iffe r  
ent g ra d e s  a re  k n o w n  b a se d  on 
th is  p a ra m e te r  m a in ly  to  su it  the 
p rod uc t m a n u fa c tu re rs ’ c o n v e n i­
ence . V F A  N u m be r and  KO H  
Num ber w i l l  g iv e  a c lu e  on the 
q u a lity  o f la te x ,  it s  p re -p fo c e s sm g  
co n d it io n  and  p u n ty  in  the  p ro c e ­
ss in g . A n y  la c k  o f  ca re  in  p re s e i-  
va tion  and  s to ra g e  b e fo re  p ro ce  
ss ing  in to  c o n c e n tra te d  la te x  w i l l  
g ive  a h igh  V F A  in d ic a t in g  
p u t r e fa c t io n .V F A  N um be r d en o te s  
to ta l o rg a n ic  a c id s  in c lu d in g  
v o la t i le  fa t ty  a c id . C oag u lum  
co n te n t  an d  s lu d g e  c o n te n t  are  
s p e c if ie d  to  e n su re  th a t the  la te x  
is f r e e f io m  c o a g u la te d  
or s e d im e n ta b le  im p u r it ie s . M b T  
IS s p e c if ie d  be ca u se  tt d eno tes  
the  deg ree  o f c o l lo id a l s ta b ih ty  
o f la te x . S p e c if ic i t y  o f M S T  
rang es  a c c o rd in g  to  the  ty p e  ot 
p ro d u c t  m a n u fa c tu re d . M S T  and 
V F A  m ean s  a lo w  M S T .  By 
ad d it io n  o f h igher fa t t y  a c id s  at 
lo w  c o n c e n tra t io n  the  M S T  can 
be b o o s te d  to  a h igh  le v e l.  
C o p p e r  and  m anganese  a re  a c c e ­

le ra to rs  o f o x id a tion  o f rubber 
and any  e x c e ss  if  p resen t w i l l  
redu ce  the l i fe  o f the rubber 
p ro d u c t.

Indian Standards Specifications

Requ irem en ts  fo r  d iffe re n t  
g rade s  o f co n ce n tra te d  natura l 
rub be r la te x  have  been  g iven  in  
13 :5430 . The  le s t  m e th ods  have

been  g iven  in IS ;3708. The de ta ils  
are  g iven  be low :
Colour: The c o lou r {or a ll types 

o f la tex .w hen  v isu a lly  ex- 
am ined .sha ll no t be p ron ­
ounced b lue  or grey. 

Odour; For a ll ty p e s  o f la te x  
ih e re  sha ll not be  any 
pronounced  odou r o f pu tr­
e fa ct ion  a fte r n eu tra lisa t­
ion  w ith  b o r ic  acid .

C h a ra c te r is t ic
T ype

H A

M ethods of test 
R equ irem en ts  a cco rd ing  to

T yp e  T ype c la u s e  No. o f lS :
M A  L A  3708  Part 1 -1966

D ry  rubber con ten t 
pe rce n t by 
w e igh t, M in .
T o ta l s o lid s  con ten t 
pe rcen t b y  w e igh t 
M in .
N on -rubbe r so lid s , 
pe rcen t by 
w e ig h t. M ax 
Coagu lum  co n ten t, 
p e rcen t by  w e igh t 
o f to ta l s o lid s . M ax, 

S lud ge  con ten t 
pe rce n t by 
w e ig h t, M ax- 
A lk a lin ity  as am m o­
n ia , percen t on 
w a te r con ten t

K O H  Num ber, M ax 
M echan ica l s ta b i l i ­
ty , s e con ds . M in , 
V o la t i le  fa tty  
a c id  num ber. M ax. 
Cop pe r con ten t, 
ppm o f to ta l 
s o lid s , m ax. 
M anganese  con ten t, 
ppm  o f to ta l 
s o lid s , M ax.

6 0 .0 60 .0 60 .0 NRL 1 1

61.5 6 V 5 61,5 NRL : 2

2.0 2.0 2.0 -

0 .0 8 0 .08 0 .08 N R L  : 3

0 .1 0
1.6

M in ,
but

b e lo w
1.6
1.0

0 .1 0
A b o ve

0 .8

1.0

0 .1 0
0 .8

M ax.

1,0

N R L  : 5 
N R L  : 7

N R L  : 8

475 475 475 N R L  : 9

0 .1 5 0  15 0 .15 N RL : 10

8 8 8 N R L  : 13

8 B 8 N R L  : 15



o e r  i p  t K c  r  v 'o c
The Matanadu Development Socicly has initiated a nunib?r of schemcs 
to r the expansion of rubber cultivation among poor farmers. Theobji-c- 
tive IS to assist Ihc weaker sections of the soctcfy to  overconu- tberr 
ccononiic backnardnesi? through rubber cultivation in available land. The 
society has recently organisid a fen seminars to educate th .ir farmcr- 
niembers the need for familiarising with niodirn scieatific rubber culli^atlun. 

The seminars have been found to be of immense help to the participants. 
Die following review prepared by the Project Officer of the Society 
reveals hon far the seminars have been useftill to fbeir farmers.

S. T. V A R K EY

R u b b e r  a s  a  m e a n s  o f e c o n o m ic  
d e v e lo p m e n t  fo r  the  p o o r ~ is  
th e  g u id in g  p r in c ip le  b e h in d  the  
n e w  a n d  v ig o ro u s  ca m p a ig n  
la u n c h e d  b y  the  M a la n a d u  D e v e ­
lo p m e n t  S o c ie t y ,  fo r  a u g m e n tin g  
p r o d u c t io n  o f  n a tu ra l r u b b e r  b y  
th b  s m a ll a n d  m a rg in a l la n d  
h o ld e rs ,  w i t h  p a r t ic u la r  e m p ha s  s 
t o  the  v e r y  w e a k e r  s e c t io n s  w h o

o w n  e v e n  th e  n am esake  10 c e n ts  
o f la n d . T he  o b je c t iv e  is  to  
a s s is t  th e  w e a k e r  s e c t io n s  o f  the  
s o c ie t y  to  o v e r c o m e  th e ir  e c o n o ­
m ic  b a c k w a rd n e s s  th ro ugh  in te n ­
s iv e  an d  s c ie n t i f ic  c u lt iv a t io n  o f 
ru b b e r  in  th e ir  a v a ila b le  la n d , no 
m a t te r  h o w s o e v e r  s m a ll or 
in s ig n if ic a n t  th e  h o ld in g  be . Eve r 
S in c e  m a k in g  a b re a k - th ro u g h  in

%

th is  lin e  w ith  th e  'C o -O p e ra t iv e  
R u b b e r  C u lt iv a t io n  P ro je c t  at 
R . P. C o lo n y  near M un d a ka ya im  
th e  M a la n a d u  D e v e lo p m e n t  S o c -

B is h o p  o f  K a n j ir a p a l ly  M a r  J o s e p h  P o w  a th i l in s n g u ra te d  the  S em in a r



The P a rt ic ip an ts  o f the sem inar at Parathodu

ety w h ic h  o p e ra te s  m the  lush 
rubber b e lts  o f  K a n jir a p a l ly -P e e -  
rm e d e -P a th a n a m th it ta  - V a zh o o r  
tatuks. has b e e n  m a k in g  e a rn e s t  
e ffo rts  to  p o p u la r is e  rub be r 
among the  m a rg in a l la n d  o w n e is .  
A filh p  w a s  g iven  to  it s  a t te m p ts  
by the R ubb e r B o a rd  to  b u ild  up 
3 pe rm anen t la is io n  w ith  the 
Rubber B o a rd  an d  f\/lalanadu 
D eve lopm ent S o c ie t y .

Organisatioo of Si’minars 

S in ce  an y  p ro g ra m m e  tha t has 
to be u lt im a te ly  im p le m e n te d  by 
the p e o p le  has to  c a ir y  c o n v ic t ­
ion w ith  them , the  in it ia l e f fo r t s  
of the S o c ie t y  m th is  f ie ld  w a s  
to o rg an ise  ru b b e i p ro d u c t io n  
sem in fiis  a t  v a r io u s  p la c e s ,  and 
oresen t e x h a u s t iv e ly  to  the  p a r t i­
c ipan ts  the  p ro v e n  an d  s c ie n t i f ic  
m ethods o f in c r e a s in g  n a tu ra l 
fubber p ro d u c t io n ,  T he  R ubb e r 
Board has been  o f  im m ense  he lp  
to us in th is  d ire c t io n  S e m in a rs  
were c o n d u c te d  at T h e k k e m a la , 
E langulam , M e lo re m . A z tia n g a d . 
U iT iik kup pa .T hu lapa lly  and  K a n a y - 
an kavaya l. A  p r im a ry ,y e t  in fo rm a ­
tive k n o w le d g e  on  th e  v a r io u s  asp- 
®ciB of n a tu ra l ru b b e r  p ro d u c t io n , 
VIZ, s e le c t io n  o f p la n t in g  m a te r i­

a ls , p repa ra tio n  o f p o ly b a g  seed ­
ling s , m anuring and  c a 'e  o f p lan ts  
aga in st d ise a se s , rubber tapping, 
p ro ce ss in g  and B o a rd ’ s a ss­
is ta n ce  to  the p lan te rs , w as 
g iven  to  the  lu ra l fa rm e rs  o f 
the se  v illa g e s  The so c ie ty  su cce ­
ed ed  m b r in g in g  a round  about 
1 50 0  fa rm e rs  to  the  u rgent need 
of a d a p t in g  the m ost s c ie n tif ic  
and p roven  m ethods fo r in c reas ­
ing rubber p rod uc tio n , w h ich  
w o u ld  u lt im a te ly  b e  a bonanza  
to  the ir  e cono m ic  up lift.

One Day Som inars 

These  c o n sc ie n tiza t io n  p rog ra­
m m es w e re  c ro w ne d  w ith  three 
O ne -D ay  Sem in a rs  co ndu c te d  at 
S t  M a ry 's  Church . Kanayankava- 
y a l S t  Thom as C hurch , Chemm- 
a n n 'u .n d  M D S  T r . in in g  C e n u e  
P s ra lh o d a , The Rubber Board
o f f ic ia ls  a c t iv e ly  too k  pe rt m in e
p ro ce edm gs . 3 50  farrrrers at 
K anayan kavava l. S,’’
m annu, and 325  at Parathode^ 
to o k  part a c t iv e ly  in the day long
d . I b r r . t io n .  cove red
a ll to p ic s  or, natu ra l rubber 
Q foduc tion .

The  Sem inar at P a ra tho de  «ras 
.o in tly  o rgan ised  by tbe  M .la n a d u

Youth  Forum, and the Rubber 
Boa rd . The inaugura l meeting 
began at 9 A M  on 27,11 1981. 
and H is E x ce lle n cy  Mar Joseph 
Po w a th il o f K an jirapa lly  Diocese 
inaugurated the sem inar and 
R jh b e r  p roduction  Com m issioner 
Sh r i P M ukundan Menon p ies ided  
over the inaugural m eeting. The 
m eeting w h ich  w as s ta rted  w ith  
an in tro du c tion  by the Pub lic  
R e la tions O ff ic e r , go t o f f  to  a 
fo rm a l s ta r t in g  w ith  the w e ­
lco m e  address by  Rev Fr.M athew  
V adakem u ry il. the  S ecre ta ry  cum 
T reasu rer o f M a lanadu  D eve lop ­
m ent S o c ie ty . Father Vadakem - 
u ry il w h ile  w e lcom ing  the 
de lega tes  and re sou rce  personnel, 
em phasised the ba s ic  approach 
o f  the w h o le  program m e m aking 
rubber as a means o f econom ic 
u p lif t  o f the poor. Sh r i P. 
M ukundan  M enon re co rded  his 
happ iness at the  s teps bemg 
taken  by  the  M a lanadu  O eve iop - 
m en ts  S o c ie ty  fo r acceJeratm g 
rubber p rod uc tio n , and com m titea  
h irtH B lf to  p rov ide  a ll po ss ib le  
support from  ttl» Rubber BoatO. 
W tiila  inaugura ting  the Sem insr. 
H is E x c e lle n c y  the B ish o p co n ced - 
, d  that there  ex is te d  a strong



c a s e  lo r  d o in g  s o m e ih in g  la n g ib le  
fo r  th e  fa rm a r, e s p a c ia l ly  the  
p o o r  fa rm e r  w h o  b e a rs  m o s t  
b ru n t  o f  the  m o d e rn  econom ic - 
f lu c tu a t io n s .  A s  a s te p  th a t w i l l  
e v e n tu a lly  r e lie v e  th is  s K s m  o f  
th e  p o o r  fa rm e r,  the  S e m in e r  is 
a c o m m e n d a b te  p ro g ra m m e , n o te d  
th e  P r e la t e  w h o  is  the  s p ir itu a l 
H e a d  o f  o v e r  2 0 0  th o u san d  
C a t h o l ic s .

The Deed for expansion

T he  S e m in a r  d e l ib e ra t io n s  
c o m m e n c e d  e x a c t ly  a t  10 A M .  
S h r i M . G .  J a g a d is h  O a s, J o in t  
R u b b e r  P r o d u c t io n  C o m m is s io n e r , 
s p o k e  on  th e  d i f fe r e n t  v a r ie t ie s  
o f  c lo n e s ,  the  R u b b e r  B o a rd  has 
d e v e lo p e d  a n d  re c o m m e n d e d  fo r 
p la n ta t io n .  H e  g a v e  a c o m p a ra t i-

Tapping

A f t e r  th e  lu n ch  b re a k  a i 1 .3 0  
du r in g  w h ic h  t im e , th e  p a r t ic ip a ­
n ts  to o k  a b re a k  o f f  to  v ie w  the  
o th e r  a c t iv it ie s  o f  the  S o c ie t y ,  
the  se m in a r  re sum e d  s e s s io n s  a t 
2 .3 0  P M . T h e  f ir s t  a f te rn o o n  
s e s s io n  w a s  c o n d u c te d  b y  S h r i 
P . K . N a ra ya n a n , w h o  h a n d le d  
the  s u b je c t  'R u b b e r  T a p p in g 't h e  
s c ie n t i f ic  w a y  o f  e x t r a c t in g  the  
la t e x  th ro ugh  'c o n t r o l le d  w o u n d ­
in g ' o f  ru b b e r  t re e s . S h r i 
N a ra y a n a n  e x p o s e d  a ll th e  t e c h n ­
ic a l a n d  p r a c t ic a l a s p e c t s  o f 
ru b b e r  ta p p in g  a n d  s p o k e  con - 
v in c ir tg ly  on  th e  n e e d  fo r  a d a p t ­
in g  s c ie n t i f ic  w a y s ,  su ch  as 
c o n t in u a n c e  o f  ta p p in g  in  the  
sum m er. S h r i C . P . G o p a la k r is h n a n  
N a ir . the  A s s is t a n t  D e v e lo p m e n t

w ith  it s  p la n  o f  o rg a n is in g  the 
p ro je c t  in  15 v i l la g e s ,  cove ring  
2 0 0 0  fa rm e rs . W ith  its  trained 
s u p e rv is o r s  m anag in g  the  pro ject 
in  e v e ry  v illa g e ,  the  M a lanedu  
D e v e lo p m e n t  S o c ie t y  w i l l  a irange 
fo r  th e se  fa rm e rs  a ll the  suppor­
t iv e  s e r v ic e s  l ik e  su p p ly  o f fe rt i. 
liz e r s ,  p e s t ic id e s ,  a n d  equ ipm ents 
th ro ug h  b a n k s  an d  o th e r  fin a n c ia l 
'n s t it u t io n s .  W h e re v e r  po ss ib le  
the  S o c ie t y  w i l l  a ls o  op en  its  ow n 
c o m m o n  p ro c e s s in g  cen tre s .w he re  
the  p a r t ic ip a t in g  fa rm e rs  w i l l  bs 
a b le  to  s e l l  the ir  p ro d u ce s , and 
fe tc h  b e t te r  p r ic e s .  T he  tra ined 
s u p e rv is o rs  w i l l  in  a d d it io n  giv« 
th e  fa rm e rs  c o m p le te  te chn ica ' 
g u id a n ce  on  m anu ring , tapp ing , 
d is e a s e  c o n t ro l,  a n d  processing^ 
T h is  m a s te r  p la n  fo r rub be r p ro­
d u c t io n  b e in g  u n fo ld e d  in the

TAPPING TO BE CONTINUED IN SUMMER TOO . . .
v e  e lu c id a t io n  on  th e  m e r its  o r 
d e m e r its  O f su ch  p o p u la r  c lo n e s  
a s  RRII 1 0 5 , G T -1 .  R R lM - 6 0 0 e t c -  
a n d  p o in te d  ou t th e  n e e d  to  
s e le c t  th e  r ig h t  t y p e  o f  c lo n e  
s u i te d  to  th e  p a r t ic u la r  a g ro n o ­
m ic  c o n d it io n s  p re v a il in g  in  e a ch  
a re a . S h r i V .  P a ra su ra m a n , D e p u ty  
R u b b e r  P r o d u c t io n  C o m m is s io n e r ,  
in t ro d u c e d  a r e la t iv e ly  n e w  
m e th o d  o f  s e e d lin g  p re p a ra t io n  
in  th e  p o ly th e n e  b a g s , w h ic h  he 
a c c o m p lis h e d  to  the  s a t is f a c t io n  
o f  a ll p r e s e n t .  E v id e n t ly  he s u c c ­
e e d e d  in  th is  e f f o r t  a s  w a s  
o b v io u s  fro m  th e  fa c t  th a t n one  
o f th e  p a r t ic ip a n t s  h a d  a s e c o n d  
o p in io n  o n  th e  p o ly b a g  s e e d ­
lin g s  an d  th e ir  b e n e f it s .  
S h r i K . K . R a m a ch a n d ra n  P il la i 
F ie ld  o f f ic e r  d w e lt  e x t e n s iv e ly  on 
th e  tw in  t o p ic s  o f  m an u r in g  and  
c a r in g  o f  p la n t s  a g a in s t  d is e a s e s .

O f f ic e r  o f  K a n jir a p a l ly .
e x p la in e d  the  s t r a te g ie s  to  b e  em ­
p lo y e d  fo r  in c r e a s in g  ru b b e r  p ro ­
d u c t io n  th ro ugh  r a in  g u a rd in g  an d  
u se  o f  s t im u la n ts .T h e  la s t  s e s s io n  
w a s  h a n d le d  b y  S h r i P S  K u r ia k o s e  
th e  D e p u ty  R u b b e r  P ro d u c t io n  
C o m m is s io n e r ,  w h o  e x p la in e d  the  
d u ty  o f  e v e r y  fa rm e r  to  in c re a se  
th e  p ro d u c t io n  o f  ru b b e r . He 
fu r th e r  e x p la in e d  th e  v a r io u s  
s c h e m e s  o f  a s s is ta n c e  the  R ub b e r  
B o a rd  h a s  la u n ch e d  in  o rd e r  t o  
a s s is t  th e  m a rg in a l fa rm e rs . T he  
P re s id e n t  o f  the  M a la n a d u  Y o n th  
F o ru m , p ro p o s e d  a v o te  o f th a n k s

Plan of Action

W it h  the  o r ie n ta t io n  p ro g ra m m e , 
th e  S o c ie t y  h a s  m ade  o n ly  a 
b e g in n in g  in  th e  p ro p o s e d  p ro g ra ­
m m e o f  in te n s iv e  ru b b e r  p la n t ­
a t io n .  T h e  S o c ie t y  <s g o in g  ahead

fo o t h i l l s  o f H ig h  R ang e s, is the re ­
fo re  an  in te g ra te d  a p p ro a ch , in vo ­
lv in g  a n um b er o f  d e ve lop m e n t 
a g e n c ie s  a n d  in s t itu t io n s ,  w h ich  
s h o u ld  s p e ll a b o o n  to  the  c o l le c ­
t iv e  e f fo r t s  o f th e s e  2 0 0 0  poor 
fa rm e rs  fo r  e c o n o m ic  in depe nd ­
en ce .



AN "INTERACTION" WITH PLANTERS
T he  R ub b e r  B o a rd  had o rg a n is ­

ed  a te c h n ic a l in te r a c t io n  w ith  
ru b b e r  p la n te rs  on  " w h a t  is  new  
in ru b b e r  p ro d u c t io n  and  p ro c e ­
s s in g "  a t  C o c h in  on  14th  N o venv  
be r 1 981  a t a s e s s io n  h e ld  to  
p re ced e  the  A n n u a l G e n e ra l M e e t­
ing  o f th e  A s s o c ia t io n  o f P la n te rs  
o f K e ra la . W h ile  m o o t in g  th is  
id ea  the  R u b b e r  B o a rd  w a s  a tte m ­
p tin g  to  a v a il o f the  a s se m b ly  o f 
fa rm e rs  to  d is s e m in a te  c e r ta in  
n ew  re s u lts  o f re s e a rch  and  a lso  
to  have  f e e d b a c k  fro m  p lan te rs  
on so m e  o f the  in n o v a t io n s  they 
tr ie d .

S e n io r  T e c h n ic ia n s  fro m  the 
R e se a rch  an d  D e v e lo p m e n t  D ep a ­
r tm en ts  o f  the  R ub b e r B o a rd

li te ra l ly  in te ra c te d  in t im a te ly  
w ith  p lan ta tion  m anagers

D r. M . R. Se thu ra i, P. N . Radha- 
k rishna  P il la i,  D r. A . 0 .  N. 
Pan ikka r. M . M a th e w , D r. K . Ja y a - 
ratnom  and K . Kochappan  Nair 
from  the Rubber R esea rch  In s ti­
tu te  o f India and P. M ukundan 
M enon  and M .G .Ja g a d ish  D a s fro m  
the  Rubber P rod u c t io n  D epartm en t 
ta lk e d  to  the  p lan te rs  on sp e c if ic  
R  & D to p ic s , w h ile  S h r i C  M . 
G e o rge  o f  Rubber P ro cess in g  
D epartm en t o f the  R ubber Board  
sp oke  on the  re le v an ce  o f new  
p ro c e ss  rubbers .

F io m  the  P la n te rs ' s ide . Shri 
Ra jendran  o f M anyadu  e sta te .

Shri Edw in  A le x a n d e r  o f  H a iag in  
e s ta te  and Sh r i P. X . M adhava 
M enon  of Th irum bad i esta te  made 
response  sta tem ents based on 
w ha t they  ob served  w h ile  prac­
t is ing  innova tion s re la ted  to  
rubber p roduction  and p rocess ing .

S eve ra l sen ior managers a lso  
cam e out w ith  revea ling  ob se r­
va tion s w h ich  prov ided  real food 
fo r thought to  the  partic ipan ts .

Shri K. R . M enon and Shri 
Jam es M a kk ii w e lcom ed  the pa r­
t ic ip a n ts  w h ile  Shri P .K .  Naraya­
nan of Rubber Board  expressed 
v o te  of thanks and argued fo r 
h o ld ing  m ore frequen t in te raction s  
o f the  ty p e  in v ie w  o f its  u ti lity
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A  v ie w  o f  th e  p a r t ic ip a n ls  a t  the  A n n u l G e n e ra l M e e t in g  o f  th e  A s s o c ia t io n  o f  p la n te r s  o f  K e ra la .

WORLD BANK REVIEW MISSION

A  W o r ld  B a n k  R e v ie w  M is s io n  
c o m p r is in g .  M r .  S . T h i l ia ir a ja h  
a n d  M r .  A la n  G re e n  v is it e d  K e ra la  
fr o m  S e p te m b e r  15  to  2 5 ,
1 9 8 1 . T h e  M is s io n  v is it e d  the  
C e n t r a l P la n t a t io n  C r o p  R e se a rc h  
In s t itu te s .  K a s a ra g o d  a n d  K a ya m -

ku la m . A g r ic u lt u r a l U n iv e r s it y .  
T r ic h u r ;  S A D U  U n it s  in  C a n n a n o -  
re , K o z h ik o d e ,  I d u k k i a n d  T r i ­
v a n d ru m  d is t r ic t s ,  C ru m b  R ubb e r 
F a c to r ie s ,  C a l ic u t ,  P a la i and  
K a n jir a p p a lly ;  th e  R u b b e r  B o a rd  
a n d  th e  P la n ta t io n  C o rp o ra t io n

K e ra la .  M r .  A la n  G reen , a tree  
c ro p  s p e c ia l is t  v is it e d  a fe w  farm  
h o ld in g s  in  c o c o n u t  ro o t (w ilt)  
d is e a s e  a f fe c t e d  a re a s  an d  had 
d is c u s s io n s  w ith  fa rm e rs  and 
s c ie n t is t s  on  the  p ro b le m s

P R O JEC T  ON PESTICID E RESIDUES

W h a t  h a p p e n s  to  p e s t ic id e  r e s i­
d u e s  in  s o i l  is  an im p o r ta n t  a rea  
a b o u t  w h ic h  n o t  e n o u g h  is  k n o w n  
a c c o r d in g  t o  D r . Ivan  M a c  R ae , 
R e a d e r  in  M ic r o b io lo g y ,  U n iv e r s it y  
o f  B r is b a n e , Q u e e n s la n d ,  A u s t r a ­
l ia .  H e  is  c o n d u c t in g  a t w o  y ea r 
r e s e a r c h  p r o je c t  on  th is  s u b je c t .

D u r in g  h is  re s e a rch . D r M a c  Rae  
w i l l  t r y  to  e s t a b l is h  w h e th e r  s o il 
c h a ra c t e r is t ic s  s u ch  a s  s tru c tu re , 
p H  le v e l o r  th e  d e g re e  o f  aera* 
l io n  a f f e c t  th e  p ro c e s s  o f  d e g ra ­
d a t io n  o f  p e s t ic id e s  in  th e  s o il 
b y  m ic ro b e s .  O n e  o f  th e  v a lu e s

o f th e  in fo rm a t io n  fro m  th is  s tu dy  
is  th a t it  m ig h t p ro v id e  e a r ly  w a rn ­
ing  o f  e n v iro n m e n ta l a n d  p u b lic  
h e a lth  h a za rd s  w h ic h  c o u ld  d e ­
c r e a s e  p ro d u c t iv it y  o r m a rk e ta ­
b i l i t y  o f p ro d u ce , ( A u s t ra l ia n  In­
fo rm a t io n  S e r v ic e )

CASHEW PROPAGATION

F ro m  the  C a s h e w  R e se a rc h  
S ta t io n ,  V r id h a c h a la m  c o m e s  the  
n e w s  o f  a s im p le  te c h n iq u e  o f 
p ro p a g a t in g  c a s h e w . T h e  te rm in a l 
s o f t  w o o d  c u t t in g s  o f  C a s h e w  
w ith  t w o  o r th re e  le a v e s  a re  p la n ­

te d  in s id e  a p o ly th e n e  te n t . W a te r  
is  p ro v id e d  a t  h o u r ly  in t e r v a ls  
u s in g  a r o c k e r  s p ra y e r .  R o o t  fo r ­
m a t io n  ta k e s  p la c e  in  4 0  d a y s  
fro m  the  t im e  o f  p la n t in g  and  
ro o te d  c u t t in g s  a re  re a d y  fo r  p la n ­

t in g  in  n in e ty  d a y s . T he  s u c c e s s  
o f  r o o t in g  w a s  3 6  p e r  ce n t in  June  
- s e t  c u tt in g s . It is  c o m p a ra b le  to  
tha t o f  a n o rm a l s e e d lin g  and 
b e t te r  than  th a t  o f a ii la y e rs , 
( in te n s iv e  A g r ic u ltu r e )



BIOGAS DEVELOPMENT BOARD

G ove rn m e n l o f Ind ia  has 
L o v e d  the  c o n s l i t u t io n  o f  a 

«i B io g a s  D e v e lo p m e n t

T"T oL i e .  fo r  tha  S ix th  P la n  p e r io d .

The B o a rd  w i l l  be an autonom ous 
b o d y  end  its  prog ram m es w i l l be 
in teg ra ted  w ith  tha t o f 'O p e ra tion  
F lo o d  i r .  One m illio n  b iogas 
p la n ts  h ave  been  p rop osed  during

the S ix th  P lan  pe riod . T h e o o e ia -  
tion  f lo o d  is  e xpe c ted  to  pro,/ide 
cru c ia l support to  the b iogas 
p rog ram m e (Intensive Ag ricu ltu re )

IDA CREDITS FOR AGRICULTURAL EXTENSION

The in te rn a t io n a l D e v e lo p m e n t  
Assoc ia tion  ( ID A ) , the  W o r ld  
Bank's s o f t - lo a n  a f f i l ia t e ,  annou-
need c re d its  t o t a ll in g  S 8 8  m il lio n  
for A g r ic u ltu ra l E x te n s io n  P ro ie c -

ts  m T a m il N adu, M adhya  Pradesh  
an d  M aha ra sh tra  S ta te s . The 
p ro je c ts  w i l l  in tro d u ce  T ra in ing  
and  V is it  s y s te m  (T  5  V ) in  Tam il 
Nadu  and M aha rash tra  S ta te s  and

he lp  expan sion  o f th;s sy stem  in 
M adhya P radesh . The ID A  c red its 
are  fo r  50  years, in c lud ing  10 
years  o f  gface  and bear no 
in te rest.

P F S T ir iD E  HAZARDS IN DEVELOPING COUNTRIES

A c co rd in g  to  U. S . G o ve rn m e n t 
reg isters, o n e  fo u rth  o f the  p e s t i­
cides tha t c au sa  p ro b le m s  and 
ate no t u sed  rn th a t  c o u n try , are 
m arketed in  d e v e lo p in g  c o u n tr ie s . 
A  p u b lic a tio n  o f  B a n a na  E x p o r t in g  
Coun tries  in  Panam a  c it y  has 
reported th a t p e s t ic id e  m a n u fa c ­
turers in  U n ite d  S ta te s  u se  d e v e lo ­
ping co u n tr ie s  as te s t in g  g round  
for the ir p ro d u c ts , p o s in g  a se r iou s  
health h a za rd . The  B r it is h  re v ie w

o f In te rn a t io n a l A g r icu ltu ra l De­
v e lo p m e n t sa y s , a p rod u c t e sp e c i­
a lly  h a za rdo us  to  human life , 
" D B P C ' ',  is  w id e ly  u sed  today 
in C e n tra l A m e rican  C oun tr ie s. 
A n o th e r  to x ic  p e s t ic id e , phos 
oh e l' w h ic h  caused se riou s dama- 
ge to  n e rvous sy stem  o f w o rke -s  
!t, Tn^fls IS be ing , e x te n s iv e ly  
u J  ?n in io n e s ia "  The W o rld  
H ea lth  O rg an isa tio n  (W H O ) says, 
tha t eve ry  m inu te  a person  m tne

Th ird  w o r ld  is  be ing  po isoned 
w ith  p e s t ic id e s . Though the e x ­
po rte rs  are  requ ired to  inform  
the ir fo re ign  custom ers o f the risk 
d isco ve red  in pes tic id e s  banned 
in the Un ited  S ta le s , there is  no 
le g a l d isp o s it io n  fo r en fo rc ing  
ihem . H ow eve r, the Un ited  S ta le s  

' a do p ts  m easures to  m ake sure, 
that the po ison  it  expo rts  do not 
re -en te r th a l coun try . (The 
Hindu)

A WONDER COW

Ub re  B a n ca  is  an e x tra o rd in a fv  
second g e n e ra t io n  (F2 I H o ls te ir i 
Zebu c o w , k e p t  in  the  S p e c ia l 
M u n ic ip a litv  o f  Is le  o f V ou th , 
Cube. She p ro d u ce d  1 07 .3  Irltes

o f m ilk  in a s in g le  day m I0 “ '

S s w a ' s ’ l o r 7 r  litre s  Of m ilk .

Put on a th ree -tim e  da ily  m ilk ing  
rea im e. her average d a ily  p rod u c ­
t io n , s in ce  S ep tem ber. 1981 , w as 
90.1  litre s , T h is  Cuban  c o w  is  a 
w o n d e r l(T h e  H indu)

p ri/ iF P lT llS  S C IE N T IS T

h been  appo in ted  as em eritu s  s c ie n t is t  in the

Sh r i V .  K . B h a ska re n  Narr p M t ’ oS 18th D e c e m b .r , 1 961 ,
Rubber R e se a rch  In s t itu te  o f Ind ia . He |om sa
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i n t e r n a t i o n a l  w o r k s h o p

m ™ « IO L O G IC A U  IN « S T |G ^  ,^ 3 ,
TO BE HELD AT KO TTA YA iv i.

«nH nfoduct-

Objectives

Th« m a in  o b je c t iv e s  o f the 
W o rk sh o p  are :

• \a p ro v id e  a fo ru m  fo r  the 
P h y s io lo g ia t s  w o r k in g  m tree  
CTOp$ an d  p e re n n ia l c r o p s  m 
v a r io u i o rg a n ia a t io n s  to  e x ­
ch ange  th e ir  e x p e r t is e ,  e x ­
p e r ie n ce  an d  k n o w le d g e ;

* to  a s se s s  a n d  e v a lu a te  the 
cu rre n t m e th o d o lo g ie s  a d o p t­
ed on  s e v e ra l p h y s io lo g ic a l 
in v e s t ig a t io n s  in  d if fe re n t  
tre e  c ro p s ;

o ie a su re s fo r  so lv .n g  them . 

S u b jK t

encountered  in ^  P be
re sea rch  in t The

w i l l  be;

P ho to syn th e s is  and product-
IvitY

■ G ro w th  and o»valopm«n>

• P a t lit io n  o f a s s im ila ls '
■ W a te r  re la tions
. Ea r ly  so le c lio n  c r ite ria

• N u tr it io o  p h v » » I W  »»»
re c v t l in o  o f nu lnen ta

• P h y s io lo g ica l a s p a c w o t  in te r-

c ro p p in g  sva tam s
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INTERNATIONAL WORKSHOP ON SPECIAL PROBLEMS 
IN PHYSIOLOGICAL INVESTIGATIONS OF TREE CROPS 
TO BE HELD AT KOTTAYAM: 26-2 8  AUGUST 1982

Objectives

T he  m a in  o b je c t iv e s  o f the 
W o rk s h o p  are:

• to  p ro v id e  a fo rum  fo r the 
P h y s io lo g is t s  w o rk in g  in  tree  
c ro p s  and  p e re n n ia l c ro p a  in 
v a no uB  o rg a n is a t io n s  to  e x ­
ch ang e  th e ir  e x p e r t is e , e x ­
p e r ie n c e  an d  k n o w le d g e ;

* to  a s se ss  end  e v a lu a te  the 
cu rre n t m e th o d o lo g ie s  a d o p t­
ed  on s e v e ra l p h y s io lo g ic a l 
in v e s t ig a t io n s  in  d iffe re n t  
t re e  c ro p s ;

• 10 id e n t if y  and  d isc u ss  the 
s p e c ia l p ro b le m s  in vo lv ed  
in  the  s tu d ie s  and  to  suggest 
m eesurea fo r  s o lv in g  them .

Subject

A l l  a sp e c ts  o f the p rob lem s  
en cou n te red  in  the p h y s io lo g ic a l 
re sea rch  in  tre e  c ro p s  w i l l  be 
d iscu ssed  at the  W o rk s h o p . The 
em phas is  w i l l  b e  on  the  m e th o d o ­
lo g ie s  e m p lo y e d . T o  be  m ore 
sp e c if ic , the m a in  a reas o f s tu d y  
w i l l  bs:

• P h o to sy n th e s is  and  p ro d u c t­
iv ity

'  G ro w th  and deve lopm e n t
• P a r t it io n  o f  a ss im ila te s

’  W a te r  re la t io n s
• E a r ly  s e le c t io n  c r ite r ia
• N u tr it io n  p h y s io lo g y  ar>d 

re c y c lin g  o f nu trien ts
• Physiologica l aspects of in te r­

cropping systems

O rig in a l pape rs  o r rep o rts  on  
p ro je c ts  in p rog re ss  on any o f



th e  a b o v e  to p ic s  in  r e la t io n  to  
t re e  c r o p s  o r  p e r e n n ia l c r o p s  
c a n  b e  p re s e n te d  a t  th e  c o n c e r n ­
e d  s e s s io n  o f  th e  W o rk s h o p . 
D e t a i ls  r e g a rd in g  p re s e n ta t io n  o f  
p a p e rs  c a n  b e  h a d  fr o m  the  
C o n v e n e r ,

Venue  and D a tes

T h e  W o rk s h o p  w i l l  b e  heJd 
f r o m  2 6  t o  2 8  A u g u s t  1 9 8 2  a t  
th e  R u b b e r  R e s e a rc h  I n s t it u te  o f  
In d ia , K o t ta y a m .

T h e  In s t itu te  is  ju s t  8  km  d r iv e  
fro m  th e  K o t t a y a m  t o w n  o f  the  
t in y  S t a t e  o f  K e ra la  s itu a te d  in  
th e  S o u th  W e s t  p a r t  o f  In d ia . 
K o t t a y a m  is  c o n n e c te d  b y  ra il 
a n d  r o a d  to  the  n e a re s t  a ir  p o r t s  
a t  C o c h in  ( 7 5  k m )  a n d  T r iv a n d r ­
um  ( 1 6 0  k m ) .

A cce im m odarion: C o m fo r t a b le
h o t e l a c c o m m o d a t io n  is  a v a ila b le  
a t  K o t t a y a m  t o w n  a t  m o d e ra te  
ra te s .

W eailu T Q tu lC hth in a. J h e  c lim a te  
in  K o t t a y a m  d u r in g  A u g u s t  w i l l  
b e  p le a s a n t  w i t h  an a lm o s p h e rt c  
te m p e ra tu re  o f  a ro u n d  3 0 °  C  
a n d  th e r e f o r e  n o  w a rm  c lo th in g  
w i l l  b e  re q u ire d .

Registration

E a ch  p a r t ic ip a n t  has t o  p a y  a 
n o m in a l r e g is t r a t io n  <ee o f  Ind ian  
R u p e e s  F i f t y  a n d  th is  w i l l  e n t i t le  
th e  p a r t ic ip a n t  to

• a c o m p le t e  s e t  o f p a p e rs

• lu n c h e s  a n d  t e a / c o f f e e  s e rv e d
d u r in g  th e  W o rk s h o p .

Attractions

Guesl Lecture-i: M a n y  em in en t
tre e  p h y s io lo g is t s  h a ve  a lre a d y  
a g re e d  to  p a r t ic ip a t e  in  the  W o r k ­
s h o p  an d  d e l iv e r  g u e s t le c tu re s . 
T h e y  in c lu d e  P ro f  D M  G a le s  
( U S A ) ,  D r F T  L a s t  (U K ) . P ro f 
P  G  J a r v is  (U K ) , D r M a rg a re t  C  
A n d e r s o n  (A u s t ra l ia ) ,  D r W R  
S te rn  ( A u s t ta l ia ) ,  D r EF B ru n ig

JW  G e rm a n y ) , Dr T a tu o  K ira  
J a p a n ) ,  O r J  C a t s k y  ( C z e c h o s lo ­
v a k ia )  an d  D r EF E c k a rd t  

(D en m a rk) ,

S o m e  o f  the  t o p ic s  fo r  the  
G u e s t L e c tu r e s  w i l l  b e

* Q u a n t it a t iv e  a n a ly s is  o f 
g ro w th  in  t re e  c ro p s

* C a n o p y  a r c h ite c tu re  and 
lig h t  re la t io n s h ip

* C o m p u la t io n  o f  c a n o p y  
p h o to s y n th e s is

* W a te r  r e la t io n s  an d  tree  
g ro w th

* S o u rc e - s in k  re la t io n s h ip

* R e c e n t  d e v e lo p m e n ts  m 
m e th o d o lo g y  fo r  m e a su re ­
m e n t o f  p h o to s y n th e s is  and  
w a te r  r e la t io n s  w i t h  s p e c ia l 
re fe re n c e  t o  t re e  c ro p s ,

P re-W orksh op  Training: A  s h o r t ­
te rm  t r a in in g  p ro g ra m m e  is  p ro p o ­
s e d  to  be  a rra n g e d  p r io r  to  the  
w o rk s h o p . It is  e x p e c t e d  th a t 
e x p e r t s  in  the  v a r io u s  b ra n ch e s  
o f  p la n t  p h y s io lo g y  w i l l  im p a rt 
k n o w le d g e  on  th e  la te s t  d e v e lo p ­
m e n ts  in  th e  re s p e c t iv e  f ie ld s  to  
th e  y o u n g  s c ie n t is t s  to  p rep a re
th e m  in  the  m o d e rn  m e th o d o lo g ie s
fo r  p h y s io lo g ic a l in v e s t ig a t io n s  
in  t re e  c ro p s .  The  n e x t  c ir c u la r  
w i l l  in c lu d e  the  d e t a i ls  o f  the  
p ro g ra m m e .

Pust-W orkshop  Tour: Im m e d ia t­
e ly  a f t e r  th e  w o rk s h o p , a s igh t 
s e e in g  to u r  to  T r iv a n d ru m  and  
C a p e  C o m o r in  w i l l  b e  a rrang e d  
to r  th o s e  d e le g a te s  w h o  w i l l  be  
in t e re s t e d  to  jo in . T h e  t im e  c o ­
in c id e s  w i t h  the  fe s t iv e  O nam  c e ­
le b ra t io n s  o f K e ra la  an d  it  w o u ld  
e n a b le  th e  p a r t ic ip a n ts  to  e n io y

a c u ltu ra l fe a s t  o f K e ra la  during 
the ir  v is it  to  T r iv a n d ru m . The 
d e ta ils  a re  b e in g  w o rk e d  ou t and 
th e y  w i l l  b e  s e n t  to  th o se  w ho  
w o u ld  d e s ire  to  jo in .

P a r t ic ip a t io n  and Correspondence

T he  S e c re ta r ia t  o f the w o rk*  
sh o p  is  n o w  re c e iv in g  the  p re lim ­
in a ry  R e g is t ra t io n  Fo rm . Fees 
t o w a rd s  R e g is t ra t io n . T ra in in g  
C o u rs e  an d  T o u r  and  h o te l 
re s e rv a t io n  c h a rg e s  n eed  be sen t 
o n ly  B lo n g  w ith  the  M na l R esg i- 
s t r a t ia n  F o rm . Fu tu re  c irc u la rs  
w i l l  b e  m a ile d  o n ly  to  tho se  
w h o  re tu rn  to  us the  P re lim in a r y  
R e g is t r a t io n  Fo rm  d u ly  f i l le d  in.

A l l  c o r re s p o n d e n c e  sho u ld  be 
a d d re s s e d  to :

T he  C o n v e n e r
T R E E P H Y S IN D IA  82
R u b b e r  R e se a rc h  In s t itu te  o f India
K O T T A Y A M  6 8 6  0 0 9
Ind ia .

T R E E P H Y S IN D IA  82  is  o rg a n i­
s e d  b y  T he  R ub b e r  R e se a rch  
In s t itu te  o f  Ind ia , K o t ta y a m . in 
a s s o c ia t io n  w ith  T he  C e n tra l 
P la n ta t io n  C r o p s  R e se a rc h  I n s t it ­
u te . K a sa ra fi-)d . C e n t re  fo r  W a te r  
R e so u rc e s  D e v e lo p m e n t  and 
M a n a g c r 'ie n t . C a lic u t ,  C o f fe e  
B o a rd , b a n g a lo re . F o re s t  R e se a rch  
In s t itu te , D eh ra  Dun. K e ra la  A g r i­
c u ltu ra l U n iv e r s it y ,  T r ic h u r ,  K e ra la  
F o re s t  R e se a rc h  In s t itu te . T r ic h u r , 
U n it e d  P la n te r s ' A s s o c ia t io n  of 
S o u th e rn  In d ia  C o n n o o r , and 
U n iv e r s it y  o f  A g r ic u lt u r a l S c ie n ­
c e s , B a n g a lo re .



I. F U N D A M E N T A L S  O F  M AN A G EM EN T
PU GEORGE

M anag e m en t s ig n if ie s  re a lis a - 
t io n  o f  an o b je c t iv e  through  
g rou p  a c t iv it ie s .  Fun dam en ta ls  
o f  m anagem en t a re  a p p l ic a b le  
and  are  im p o fta n t  in a l l  sph e re s  
and  s iz e s  o f p u rp o s e fu l g roup 
w o rk  and  u n d e rta k in g s  in  soc i*  
o tv -b u s in e s s  or n on -b u sm e ss  
b ig  or sm a ll.

T he  m a jo r e le m e n ts  o» m an ag ­
em en t a te  p lan n in g , o rgam s'n g . 
s ta f f in g ,  d ire c t in g  and  co r\tro l.

Plaimi/i}; is  the  co n s c io u s  d e te r ­
m in a t io n  o f  c o u rse s  o f a c t io n  or 
a s ta te m e n t  o f o b je c t iv e s  to  be  
a t ta in e d  in  fu tu re  and  an o u t lin e  
o f  the  s te p s  n e c e ss a ry  to  reach  
them . T he  p u rp o se  o f p la n n in g  
is  to  o b v ia t e  u n c e r ta in ty . B u d g e t 
is  a p lan  o f a c t io n , g e n e ra lly  
p re p a re d  m m o s t o f the  in d u s tr ia l 
o rg a n is it io n s .

P e r s p e c t iv e  p lan n in g , fo re c a s ts  
and  b u d g e ts , s ta n d a rd s , p ro je c t ­
io n s  an d  p ro je c t  r e p o rts  e t c .  are 
a id s  c o m m o n ly  u sed  m the 
p ro c e s s  o f  p lan n in g .

O rg so is in g

O rg a n is a t io n  c o m e s  in to  be ing  
o n ly  w h e n  tw o  o r m o re  pe rson s  
a re  a s s o c ia te d  in  an en d eavou r. 
The  fu n d a m e n ta l p r in c ip le s  o f 
o rg a n is a t io n  are  a u th o r ity , re s p o ­
n s ib il i ty  a n d  a c c o u n ta b i l it y .  
A u th o r ity  is  the  r ig h t to  d e c id e  
or a c t in d e p e n d e n t ly  in  the  d is ­
charge  o f  r e s p o n s ib il it y .  R e sp o n ­
s ib i l i t y  IS an o b lig a t io n  to  pe rfo rm  
snd  A c c o u n ta h il i t y  'S an  o b lig a t -  
-on to  in fo rm . S in c e  o rg an isa t io n  
in v o lv e s  m the  c o l le c t iv e  e f fo M  
o f a n um b er o f p e rso n s , c o -o rd i-  
n a lio n  o f v a r io u s  a c t iv it ie s  is 
e s s e n t ia l

S ta t9 a4

S ta f f in g  re fe rs  lo  p la ce m e n t 
o f p e rso n n e l to  f i l l  in  the ro le s

in  the  o rg a n is a t io n a l s tru c tu re  
th rough  p roper and  e f fe c t iv e  
s e le c t io n ,  a p p ra isa l and d e v e lo p ­
m ent.

D ire c t in g  

The pu rpose  o f d ire c t io n  is  to 
c re a te  an in te rn a l en v ironm en t 
tha t w i l l  in d u ce  s jb o rd in a te s  to  
w o rk  a t the  le v e l o f th e ir  fu ll 
c a p a b i l it ie s .  T he  em p lo ye e s  shou ld  
b e  m ade  to  u nd e rs ta n d  the  go a l 
o f  th is  p o s it io n , i i s  s :o p e . pu rpose  
an d  a u th o r ity . O rd e r, m o tiv a tio n , 
le a d e rsh ip  and  com m un ica tio n  
a re  im p o rta n t a s p e c ts  o f d ire c t io n .

CoD trolliDg 

The pu rpose  o f c o n tro l is  to  
f in d  ou t w h e the r w h a t  is  do ne  is  
w h a t  is  in te n d e d  to  be  done 
E s ta b lis h in g  s ta n d a rd s  o f p e ifo r-  
m ance  is  the  f ir s t  s te p  o f  con tro l. 
T he  s ta n d a rd s  are  in tend ed  to  
m e a s jrt j the  re su lts  and the 
m easu rem ent w o u ld  in v o lv e  d e te ­
c t in g  and  c o r re c t in g  d ev ia t io n s  
from  the  a g reed  path . The 
fa m ilia r  c o n tro l te chn iq ue s  are:

t. S ta n d a rd  C o s t
2 B u d g e ta ry  C o n tro l
3. S ta t is t ic a l A n a ly s is
4 . A u d it
5 . PER T

so m e  c la s s ic a l p r in c ip le s  o f 
m anage nent a re  l is te d  b e lo w ;

(1 ) Authority

The organ  s it io n  m ust have  a 
sup rem e au tho r ity  and c lear
lin es  o f au tho r ity  shou ld  run 
fro m  tha t pe is^ n d o w n  through 
the  he ira rchy . Such a line  may 
run from  the  C h ie f Exe cu tive  to  
the M anage r to  the  Forem an to 
the sup e rv ise r.to  the  ran k -an d -f ile  
fa c to ry  em p loyee s . T h is  h ie ra rchy  
is  k n o w n  as the "C h a in  o f C o m ­
m an d .’

(2) R esponstb iilty  

A u th o r it ,f s ’lo u ld  be  com m en­
su ra te  w ith  re sp o n s ib il ity  that 
is  w h an  a n yo ne  is  m ade respon- 
s .b le  fo r  a ch ie v in g  a g iven  o b je c ­
t iv e  he shou ld  have enough 
au tho r ity  to  take  s te p s  necessary  
to  reach  it.

(3) D e ltg a lio o

D ec is io n s  shou ld  be  m ade at 
the lo w e s t  com peten t le v e l 
R e sp o rs  b iiity  and com m ensurate 
A u th o r ity  shou ld  be de legated  
as fa r d o w n  in the  o rgan isa tion  
£S p o ss ib le . In de lega tin g  au iho- 
r ity , the fu n c tion a l re la tio n sh ip  
shou ld  be c le a i; ,  d e fin ed  and 
the au th o r ity  re la t io n s  u p s  c le a r ly  
ou tlin ed . There shou ld  be a 
ch a in  o f  d ire c t au tho r ity  re la tion- 
sh io s  fro m  S Jpertor to  sub o rd in ­
a te s  th roughout the organ isa tio n .

We . r .  p.bll»h,ng .«o i«.«r= ™

pu n ish ed  C o s t A c c o m lin g  p U y s  « v.1.1 to le  m



th e  a b o v e  t o p ic s  in  r e la t io n  to  
tre e  c r o p s  o r p e re n n ia l c r o p s  
c a n  be  p r e s e n te d  a t th e  c o n c e r n ­
e d  s e s s io n  o f  th e  W o rk s h o p . 
D e t a i ls  r e g a r d in g  p r e s e n ta t io n  o f 
p a p e rs  ca n  b e  h a d  fr o m  the  
C o n v e n e r ,

V enue  and D a te s

T h e  W o rk s h o p  w i l l  b e  h e ld  
f r o m  2 6  t o  2 8  A u g u s t  1 9 8 2  a t  
th e  R u b b e r  R e se a rc h  In s t itu te  o f 
In d ia , K o t la v a m .

T h e  lr \ s t itu te  is  ju s t  8  km  d r iv e  
fro m  th e  K o t t a y a m  tow /n  o f  the  
t in y  S t a t e  o f  K e ra la  s itu a te d  in 
th e  S o u th  W e s t  p a r t  o f  In d ia . 
K o t t a y a m  is  c o n n e c te d  b y  ra il 
a n d  r o a d  t o  th e  n e a re s t  a ir  p o r t s  
a t  C o c h m  ( 7 5  km ) a n d  T r iv a n d r ­
um  ( 1 6 0  k m ).

A ccom im d a iion : C o m fo r t a b le
h o te l a c c o m m o d a t io n  is  a v a ila b le  
a t  K o t t a y a m  t o w n  a t  m o d e ra te  
r a te s .

W eath er  a m lC lo ih iiig . l h e  c l im a te  
in  K o t t a y a m  d u r in g  A u g u s t  w i l l  
b e  p le a s a n t  w i t h  an  a tm o s p h e r ic  
t e m p e ra tu re  o f  a ro u n d  SO ”  C  
a n d  th e r e f o r e  n o  w a rm  c lo th in g  
w i l l  b e  re q u ire d -

R e g is t r a t io a

E a ch  p a r t ic ip a n t  h a s  to  p a y  a 
n o m in a l r e g is t r a t io n  <ee o f Ind ian  
R u p e e s  F i f t y  a n d  t h is  w i l l  e n t i t le  
th e  p a r t ic ip a n t  to

• a c o m p le t e  s e t  o f  p a p e is

* lu n c h e s a n d  t e a / c o f f e e  s e rv e d
d u r in g  th e  W o rk s h o p .

Altractioas

G uesi L ec tu res :  M a n y  em inen t 
t re e  p h y s io lo g is t s  h a ve  a lre a d y  
a g re e d  to  p a r t ic ip a te  in  the  W o r k ­
sh o p  an d  d e l iv e r  g u e s t le c tu re s . 
T h e y  in c lu d e  P r o f  D M  G a le s  
( U S A ) .  D r F T  L a s t  (U K ) . P ro f  
P G  J a r v is  (U K ) . D r M a rg a re t  C  
A n d e rs o n  (A u s t ra l ia ) .  D r W R  
S te rn  ( A u s t ia l ia ) ,  D r EF B ru n ig  
(W  G e rm a n y ) , D r T a tu o  K ira  
( Ja p a n ) , D r J  C a t s k y  ( C z e c h o s lo ­
v a k ia )  an d  D r EF E c k a rd t  
(D en m a rk) .

S o m e  o f  the  t o p ic s  fo r  the  
G u e s t L e c tu r e s  w i l l  b e

■ Q u a n t ita t iv e  a n a ly s is  o f 
g r o w th  in  t re e  c ro p s

’  C a n o p y  a r c h ite c tu re  and 
lig h t  re la t io n s h ip

* C o m p u la t io n  o f  c a n o p y  
p h o to s y n th e s is

* W a te r  r e la t io n s  an d  tree  
g ro w th

* S o u rc e - s in k  re la t io n s h ip

* R e ce n t  d e v e lo p m e n ts  m 
m e th o d o lo g y  fo r  m e a su re ­
m e n t  o f  p h o to s y n th e s is  and  
w a te r  r e la t io n s  w ith  s p e c ia l 
re fe re n c e  to  tre e  c ro p s .

P re-iV orkshop  Training: A  s h o r t ­
te rm  t r a in in g  p ro g ra m m e  is  p ro p o ­
s e d  to  be  a rra n g e d  p r io r  to  the  
w o rk s h o p . It is  e x p e c t e d  tha t 
e x p e r t s  in  the  v a r io u s  b ra n ch e s  
o f  p la n t  p h y s io lo g y  w i l l  im p a rt 
k n o w le d g e  on  th e  la t e s t  d e v e lo p ­
m e n ts  in  the  re s p e c t iv e  f ie ld s  to  
th e  y o u n g  s c ie n t is t s  to  p re p a re  
them  in  the  m o d e rn  m e th o d o lo g ie s  
fo r  p h y s io lo g ic a l in v e s t ig a t io n s  
in  t r e e  c ro p s .  The  n e x t  c ir c u la r  
w in  in c lu d e  the  d e t a i ls  o f the  
p ro g ra m m e .

P ost-^ 'orkshop  Tour: Im m e d ia t­
e ly  a f t e r  the  w o rk s h o p , a s igh t 
s e e in g  to u r  to  T r iv a n d ru m  and  
C a p e  C o m o r in  w i lt  b e  a rra ng e d  
fo r  t h o s e  d e le g a te s  w h o  w i l l  be 
in t e re s t e d  to  jo in . T h e  t im e  c o ­
in c id e s  w i t h  the  fe s t iv e  O nam  ce ­
le b ra t io n s  o f  K e ra la  an d  it  w o u ld  
e n a b le  the  p a r t ic ip a n ts  to  e n io y

a c u ltu ra l fe a s t  o f K e ra la  during 
the ir  v is it  t o  T r iv a n d ru m . The 
d e ta ils  a re  b e in g  w o rk e d  ou t end 
th e y  w i l l  b e  s e n t  to  th o se  w ho  
w o u ld  d e s ire  to  jo in .

Pariicipalion And CorrcspondvDce

T he  S e c re ta r ia t  o f the  w o r k '  
sh o p  is  n o w  re c e iv in g  the  p re lim ­
in a ry  R e g is t ra t io n  F o rm . Fees 
t o w a rd s  R e g is t ra t io n , T ra in ing  
C o u r s e  and  T o u r  and  ho te l 
re s e rv a t io n  ch a rg e s  n eed  be  sent 
o n ly  R io n g  w ith  the  f in a l Resg i- 
s t r a t ia n  F o rm . Fu tu re  c irc u la rs  
w i l l  b e  m a ile d  o n ly  to  tho se  
w h o  re tu rn  to  us the  P re lim in a ry  
R e g is t r a t io n  Fo rm  d u ly  f i l le d  in,

A l l  c o r re s p o n d e n c e  sho u ld  be 
a d d re s s e d  to :

T he  C o n v e n e r
T R E E P H Y S IN D IA  82
R u b b e r  R e se a rch  In s t itu te  o f India
K O T T A Y A M  6 8 6  0 0 9
Ind ia .

T R E E P H Y S IN D IA  82  is  o rg a n i­
s e d  b y  T he  R ub b e r  R e se a rch  
In s t itu te  o f  Ind ia , K o t ta y a m , in 
a s s o c ia t io n  w ith  T he  C e n t ra l 
P la n t a t io n  C ro p s  R e se a rch  I n s t it ­
u te , K a s a ra g o d  C e n t re  fo r  W a te r  
R e so u rc e s  D e v e lo p m e n t  and 
M a n a g e m e n t . C a lic u t ,  C o f fe e  
B o a rd .  B a n g a lo re , F o re s t  R e se a rch  
In s t itu te , D eh ra  Dun, K e ra la  A g r i­
c u ltu r a l U n iv e r s it y .  T r ic h u r ,  K e ra la  
F o re s t  R e s e a rc h  In s t itu te , T r ichu r , 
U n it e d  P la n te r s ' A s s o c ia t io n  o f 
S o u th e rn  Ind ia  C o n n o o r , and 
U n iv e r s it y  o f  A g r ic u ltu r a l S c ie n ­
ce s . B a n g a lo re .



I. F U N D A M E N T A L S  O F  M AN A G EM EN T
PU GEORGE

M ano g em en t s ig n if ie s  re a lis a ­
t io n  o1 an  o b ja c t iv e  through  
g rou p  a c t iv it ie s .  Fun dam en ta ls  
o f  m anagem en t a re  a p p l ic a b le  
an d  are  tm p o ria n t in  a ll sphe re s 
and  s iz e s  o f p u rp o s e fu l g roup  
w o rk  and  u n d e rta k in g s  in  s o d -  
e ty -b u s in e s s  o r n on -b u s in e s s  
b ig  o r sm a ll.

T h e  m a jo r e le m e n ts  o f  m an ag ­
em en t are p lan n in g , orgam stng, 
s ta f f in g ,  d ire c t in g  and  c o n t ro l.

PlanriiitK is  the  c o n s c io u s  de te r- 
m m a tio n  o f  c o u rse s  o f a c t io n  or 
a s ta te m e n t  o f o b je c t iv e s  to  be  
a t ta in e d  in  fu tu re  and  an  o u t lin e  
o f the  s te p s  n e c e ss a ry  to  re a ch  
them . T he  p u rp ose  o f p la n n in g  
IB to  o b v ia t e  u n c e r ta in ty . B u d g e t 
is  a p la n  o f  a c t io n ,  g e n e ra lly  
p re p a re d  m m o s t o f the  in d u s t r ia l 
o rg a n is it io n s .

P e r s p e c t iv e  p lan n in g , fo re c a s ts  
and  b u d g e ts , s ta n d a rd s , p ro je c t -  
lo n s  an d  p ro je c t  r e p o rts  e t c .  are 
a id s  c o m m o n ly  u sed  m the  
p ro c e s s  o f  p lan n in g .

O rg to is ia g

O rg a n is a t io n  c o m e s  in to  bem g 
o n ly  wrhen tw o  o r m o re  pe rson s  
are  a s s o c ia te d  in  an en d eavou r. 
T he  fu n d a m e n ta l p r in c ip le s  o f 
o rg a n is a t io n  a re  a u th o r ity , re sp o ­
n s ib il i ty  a n d  a c c o u n ta b i lH y . 
A u th o r ity  is  the  r ig h t  to  d e c id e  
Of a c t  in d e p e n d e n t ly  in the  d is ­
ch a rg e  o f  r e s p o n s ib il it y .  R e sp o n ­
s ib i l i t y  is  an  o b lig a t io n  t o  pe rfo rm  
and  A c c o u n ta b i l it y  >s an  o b lig a i-  
-on to  in fo rm . S in c e  o rg a n is a t io n  
in v o lv e s  in  the  c o l le c t iv e  e f fo r t  
o f a n um b er o f p e rso n s , c o -o rd i-  
na tion  o f v a r io u s  a c t iv it ie s  is 
e s s e n t ia l

Staffln,^
S ta f f in g  re fe 'S  lo  p la ce m e n t 

of p e is o n n e l to  f i l l  m the ro le s

in the  o rg an is a t io n a l s tru c tu re  
th ro ugh  p rop e r an d  e f fe c iiv e  
s e le c t io n ,  a p p ra isa l and  d e v e lo p ­
m en t.

D ire c t in g

T he  pu rpo se  o f  d ire c t io n  is  to  
c re a te  an in te rn a l en v ironm en t 
th a t w i l l  in d u ce  s jb o rd in a te s  to  
w o rk  a t  the  le v e l o f th e ir  fu ll 
c a p a b i l it ie s .  T he  em p lo ye e s  shou ld  
b e  m ade  to  u nd e rs tand  the  goa l 
o f  th is  p o s it io n , it s  s co p e , pu rpo se  
and  a u th o r ity . O rd e r, m o tiv a tio n , 
le a d e rsh ip  and com m un ica tio n  
a re  im p o rta n t  a s p e c ts  o f d ire c t io n .

C o n tro ll in g

The  pu rpo se  o f c o n t ro l is  to  
f in d  o u t w h e the r w h a t is  do ne  is 
w h a t is  in te n d e d  to  be done 
E s ta b lis h in g  s ta n d a rd s  o f p e ifo r-  
m an ce  is  the f ir s t  s te p  o f co n tro l. 
T he  s ta n d a rd s  are  in te nd e d  to  
m e e s j re  the  re su lts  and the 
m easu rem ent w o u ld  in v o lv e  d e te ­
c t in g  and  c o r re c t in g  d e v ia t io n s  
fro m  the  ag reed  path . The 
fa m ilia r  c o n tro l te chn iq ue s  are:

1. S ta n d a rd  C o s t
2 B u d g e ta ry  C o n tro l
3 . S ta t is t ic a l A n a ly s is
4 . A u d it
5. PER T

Som e c lsB S ica ! p r in c ip le s  o f 
m anage.nen t ere  l is te d  b e lo w :

(1) ADtbority

The o rg a n 's J t io n  m ust have  a 
sup rem e au th o r ity  and c leat 
lin es  o f a u th o r ity  s'^ould run 
fro m  tha t parson  d o w n  through 
tne  he ira rchy . Such  a line may 
run fro m  the  C h ie f E xe cu tive  to  
the  M anage r to  the  Forem an lo  
the sup e rv ise r.to  the ran k -an d -f ile  
fa c to ry  em p loyee s . Th is  h ie ra rchy 
IS k n o w n  as thtf “ Chain  o f C o m ­
m and

(2) R i-spons lb llity

A u th o r it /  s'.iould be  com m en- 
s jr a t e  w ith  re sa o n s ib ility  «hat 
is  w h en  a n yo ne  is  made respon ­
s ib le  fo r  ach iev in g  a g iven  o b je c ­
t iv e  he shou ld  have enough 
au tho r ity  to  take  s te p s  necessary  
to  reach  it.

(3) D e lig a lio n  

D ec is io n s  shou ld  be made at 
the lo w e s t  co m p sto n l le v e l 
R esp on s b i l it y  and com m ensurate 
A u th o r ity  shou ld  be de legated  
as fa r d o w n  in the o rgan isa tion  
es p o ss tb le . In d e lega tin g  au tho­
r ity , the fu n c tio n a l re la tio n sh ip  
sho u ld  be  clea?|-,- d e fm ed  and 
the  au th o r ity  re la t io n s  u p s  c le a r ly  
ou tlin ed . Thore  shou ld  be a 
ch a in  o f  d ire c t au th o r ity  re la tion - 
Sh ip s  fro m  s jp e r io r  to  sub o rd in ­
a te s  th roughout the o rgan isa tio n .
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(4 )  l  ni<y of Command

E a ch  p e r s o n  s h o u ld  be  a c c o u n ­
t a b le  t o  o n ly  o n e  s u p e r io r .

(5 ) Span of Control

T h e  n um b e r o f  s u b o rd in a te s  a 
s u p e r io r  c a n  e f f e c t iv e ly  c o n t r o l 
IS l im it e d .  T h is  is  u s u a lly  b e t ­
w e e n  fo u r  a n d  s e v e n . S e v e ra l 
o f  f a c t o i s  in f lu e n c e  the  sp an  o f 
c o n t r o l.

(6 ) Authority Relationships

F o rm a l r e la t io n s h ip s  in  an  o r ­
g a n is a t io n  f a l l  u n d e r  th re e  c a t e ­
g o r ie s .  D ire c t ,  L a t e ra l a n d  Fun ­
c t io n a l.  D ire c t  r e la t io n s h ip  e x is t s  
b e tw e e n  a s u p e r io r  a n d  h is  
• u b o rd in a te s  S o m e t im e s ,  ih is

re la t io n s h ip  is  c a l le d  lin e  r e la t ­
io n s h ip . T h e  w o rk in g  r e la t io n s  
b e tw e e n  e x e c u t iv e s  o r s u p e rv iso rs  
at th e  sam e  le v e l o r r e s p o n s i­
b i l i t y  a n d  h o ld in g  p a r a lle l a u th j -  
ty  is  k n o w n  a s  la te r a l r e la t io n ­
s h ip . F u n c t io n a l a u th o r ity  is  the  
p o w e r  o f  on e  m an age r o ve r 
c e r t a in  s p e c if ie d  p ro c e s s e s , 
p r a c t ic e s ,  p o lic ie s  r e la t in g  to  the  
im p le m e n ta t io n , a c t iv it ie s  u n d e r ­
ta k e n  b y  l in e  p e rs o n n e l o f  o th e r 
d e p a rtm e n ts . T h is  p o w e r  a r is e s  
b e c a u s e  o f  h is  s p e c ia l is e d  k n o w ­
le d g e .

(7 )  it  is  the  re la t io n  b e tw e e n  
th e  e x e c u t iv e  o f f ic e r  an d  s ta f f  
w h o  w e re  to  a s s is t  the  fo rm e r 
M e m b e r  o f  the  s t a f f  has  no

a u th o r ity  o f h is  o w n . The in fe r, 
m a t io n  he fu rn is h e s  o r the plana 
he re c o m m e n d s  f lo w  upw ard s  
to  h is su p e r io r  If th e y  are  to  be 
t r a n s fe r re d  in to  lin e  a c t io n , it  is 
fo r  the  s u p e r io r  to  d e c id e  so. 
The  d is t in c t io n  b e tw e e n  lin e  and 
s ta f f  tn b u s in e ss  is  tha t the  line 
o rg a n is a t io n  is  m ade  up o f  those 
w h o s e  w o rk  c o n t r ib u te s  d ire c t ly  
to  tt~>e a ch ie v e m e n t  o f  the  fu nd ­
am e n ta l g o a l, w h e re a s  . s ta f f  are 
th o s e  w h o  a s s is t  the  line  in  some 
w a y .  e ith e r  b y  p ro v id in g  se rv ice s  
o r by  d e v e lo p in g  p la n s , g iv ing  
a d v ic e ,  o r a u d it in g  p e rfo rm an ce  
T h o se  w h o  p e r fo rm  o r sup e rv ise  
the  p ro d u c t io n  o r s e ll in g  go ods  
or s e r v ic e s  a re  m e m b e rs  o f  the 
l in e  o rq a n is a t io n . Q

II. ELEMENTS OF COSTING
lotroduction  

C o s t in g  m a y  b e  d e f in e d  a s  the  
t e c h n iq u e  a n d  p r o c e s s  o f  a s c e r ­
t a in in g  c o s t s  o f  p r o d u c t s  o r 
s e r v ic e s .  A c c o u n ta n c y  t r e a ts  
c o s t s ,  b u t  f in a n c ia l  a c c o u n t-n g  
t r e a ts  c o s t s  v e r y  b r o a d ly  w h ile  
C o s t  A c c o u n t in g  t r e a ts  c o s t s  in 
m u ch  d e ta il .  C o s t  a c c o u n t s  s h o w  
b y  a n a ly s i s  a n d  lo c a l is a t io n ,  the  
u n it  c o s t s  an d  p r o f it s  a n d  lo s s e s  
o f  d i f f e ie n t  p ro d u c t  l in e s .  C o s t ­
in g  te c h n iq u e  is  a  t o o l o f  m a n ­
a g e m e n t  w h ic h  p ro ./ id e s  th e  
m a n a g e m e n t  w ith  d a ta  fo r  p la n ­
n in g ,  o p e ra t io n  an d  c o n t r o l.

Elements of Cost 

A n a ly s i s  e n d  c la s s i f i c a t io n  o f 
c o s t s  a re  n e c e s s a r y  fo r  c o s t  
c o n t r o l.  T h e  m a jo r  e le m e n t s  o f 
c o s t  a re , m a te r ia ls ,  la b o u r  an d  
o v e rh e a d s .

M aterials

M a te r ia l c o s t  c o n s is t s  o l c o a t  
o f  d i r e c t  m a te r ia ls  a n d  in d ir e c t  
w h ic h  b e c o m e s  a  p a r t  o f the  
p r o d u c t .  It is  the  m a te r ia l w h ic h  
c a n  b e  m e a su re d  an d  c h a rg e d  
d i r e c t ly  to  the  c o s t  o f  p ro d u c ts ,  
eg; C o s t  o f  L a te x ,  Z in c  O x id e .  
S u lp h u r . T .ta n iu m  d io x id e  e tc .  
in d ir e c t  m a te r ia !  is  ih a t  m a te c ia l

w h ic h  c a n n o t  b e  t r a c e d  a s  part 
o f  the  p ro d u c t .  It c o m p r is e s  o f 
m a te r ia ls  re q u ire d  fo r  o p e ra tin g  
a n d  m a in ta in in g  the  p la n t  and  
m a c h in e ry . Eg: lu b r ic a n ts ,  c o t to n  
w a s te ,  g re a s e  e tc .

Labour

W a g e s  p a id  to  w o r k e r s  en gaged  
in  p ro d u c t io n  is  la b o u r  c o s t  
D ire c t  w a g e s  a re  the  w a g e s  tha t 
c a n  b e  in d e n t if ie d  w ith ,  and  
a l lo c a t e d  to  c o s t  c e n tr e s  and  
u n its .  U is  the  la b o u r  e x p e n d e d  
fo r  c o n v e r t in g  the  r a w  m a te r ia l 
in t o  f in is h e d  p ro d u c ts .  Eg: w a g e s  
t o  w o r k e r s  fo r  c re a m in g , c o m p o ­
u n d in g  o f  la t e x ,  e x tru d in g ,  e tc . 
I n d ire c t  la b o u r  c o s t  is  the  c o s t 
o f  la b o u r w h ic h  c o n n o t  b e  id e n t i­
f ie d  w ith  an y  p a r t ic u la r  jo b  or 
p ro c e s s ,  b u t w h ic h  c o n t r ib u te s  
g e n e ra lly  to  a l l  jo b s  and  
p ro c e s s e s .

S a la r y  o f fy lanage r. T e c h n o lo ­
g is t . S u p e rv is o rs .  F o re m e n  an d  
w a g e s  to  u n s k il le d  w o r k e r s  are  
e x a m p le s  o f in d ir e c t  la b o u r.

C o s t  o f  d i r e c t  m a te r ia l,  d ire c t  
la b o u r  an d  d i r e c t  e x p e n s e s ,  if 
a n y , p u t  to g e th e r , is  te rm e d  as 
p r im e  c o s t .

O ve rhead ExpLDses 

O ve rh e a d  is  the  c o s t  o f ind irec '. 
la b o u r  an d  o th e r  e x p e n se s  in ­
c lu d in g  s e r v ic e s  w h ic h  can no t 
c o n v e n ie n t ly  be  ch a rg e d  d ire c t 
to  s p e c if ic  u n its . T he  main 
g ro u p s  in to  w h ic h  o v e rh e a d  m ay 
b e  s u b d iv id e d  are:

1. P ro d u c t io n  e * p e n s3 s  like  
m a in te n a n ce  an d  re p a irs  o f 
m a ch in e ry , c o n su m a b le  s to re s  
e ic .

2 . A d m in is t r a t io n  E x p e n s -S  eg: 
L ic e n c e  fe e . a u d it  fe e , in te ­
re s t  on  c a p ita l.

3 . S e l l in g  e x p e n se s  eg; A d v e r ­
t is e m e n t , S a la r y  o f sa le sm en .

4 . D is t r ib u t io n  E xp e n s e s , eg: 
C o s t  o f  m a in te n a n ce  o f de­
liv e r y  v a n .

Cost Unit and C o s t  Centre 
A  c o s t  u n it  is  a un it o f p ro d u c t, 

s e r v ic e  o r lim e  in  r e la t io n  to  
w h ic h  c o s t s  m ay  b e  a s ca rta in e 'd  
o r e x p re s s e d .  Eg; pa r tonne , 
p e r  b ag  o f  r ic e ,  pe r lo n n e  K i lo ­
m e tre , m a c h in e -h o u r , p e r  Kg , d rc, 

A  c o s t  c e n tr e  is  a lo c a tio n  
p e rs o n  o r ite m  o f eq u ip m e n t fo r 
w h ic h  c o s t s  m ay  be  a sce r ta in e d  
a n d  u se d  fo r  th e  p u fp o s a  o f co s t 
c o n t r o l.  Eg, a m a ch in e  or a group 
o f  m a ch in e s , a s e rv ic e  shop .



Meihod of Cost finding

T w o  m am  sy s te m s  o f c o s t 
f in d in g  in  use are: J o b  C o s t in g  
and  P ro c e s s  C o s t in g .

Job Costing

Th is  m e th od  is  a p p lie d  w h e re  
the  ite m s  o f  P r im e  c o s t  are 
t r a c e b ie  to  s p e c if ic  lo b s  or 
o rd e rs , as in hou se  b u ild in g , 
sh ip  b u ild in g , fu rn itu re  e tc .

Process Costinn

T h is  m e th o d  o f c o s t in g  is  u sed  
w h e re  it  is  im p o s s ib le  to  t ra ce  

th e  item s  o f p r im e  c o s t  to  a 
p a r t ic u la r  o rde r b e c a c s e  its  in- 
d e n t it v  is  lo s t  m vo lum e  of 
c o n t in u o u s  p ro d u c t io n  E xam p le  
o f  in d u s t r ie s  wl-ierrt p ro c e s s  c o s t-  
m g is  a d o p te d  a r e '-  O il R e fin e ry . 
S uga r. C e 'n e n t . R ubb e r la te x  p ro ­
d u c ts  e tc .

Marginal custlng and breakeTen 
aoalysls

M a rg m a l co s t in g  is  a co s t in g
techn iq ue  u sed  to  sh o w  the
e f fe c t  o f  f ix e d  ove rh ead  over
the  t o t a l c o s t  o f p rod uc tio n .
The ove rh ead  e x p e n se s  can  be 
a n a ly se d , in to  v a r ia b le  overhead , 
s e m i-v a r ia b le  o v e rh ead  and  fix e d  
o ve rh ead .

Fixed  cosi. is  a c o s t w h ich  
le n d s  to  be  u n a ffe c te d  by  v a r ia t­
io n s  in v o lum e  o f p ro d u c t io n .

S en ii-fixed  c o m . (Sem i-van - 
ab le ) is  a c o s t  w h ic h  is  p a r t ly  
f ix e d  and  p a r t ly  v a r ia b le .

V ariable cost, is a c o s t 
w h ic h  te n d s  to  v e ry  d i re c t ly  w ith  
v a r ie t io n s  in vo lum e  o f ou tpu t.

M arginal costing is  the
a sce r ta inm e n t o f m arg ina  I c o s t 
and  the  e f fe c t  on p ro f it  due to

changes m vo lum e or type o f 
output by d iffe ren t ia t in g  lia tw een  
f ix e d  c o s ts  and va riab le  costs .

M a rg in a l c o s t  = D ire c t m ateri­
a l +  D ire c t  Labour 4- va riab le  
e xpenses.

F ix e d  expen ses  ate exc luded  
to  f in d  out the  m arg ina l cost. 
C o n tr ib u t io n  is  the d iffe ren ce  
b e tw e en  sa le s  va lu e  and marginal 
co s t .

C o n tr ib u t io n  => S a le s  -  M a r­
g ina l co s t.

B reakeven  an a ly s is  and c o n s t ­
ruction  o f b reak  even  ch a rts  are 
g e n e ra lly  used a long w ith  m argina l 
c o s t in g  te chn iq ue . A  breakeven  
p o in t is lh e  s a le s  vo lum e at w h ich  
there  is  n e ither p ro f it  nor lo ss , 
c o s t s  be in g  equa l to  revenue. A 
b rea keven  ch a rt can  be de fin ed  as 
an a n a ly s is  in g raph ic  fo rm  o f the 
re la t io n sh ip  o f p rod uc tio n  and 
i s le s  to  p ro f it .  □

R U B B E R  P R O D U C T I O N  B O U N C I N G  U P

L in e  e v e r y b o d y  e ls e , A t c ic a 's  na tu ra l rub be r p ro d u ce rs  h a ve  been  su ffe r in g  from  w o r ld  recession . 
The  c o n t in e n t  is  a re la t iv e ly  sm a lt  p ro d u ce r , a c co u n t in g  fo r  le s s  than  5 per ce n t o f the w o r ld to ta l.  
B u t p la n s  are  unde r w a y  fo r  m a jo r e x p a n s io n  in  s e v e ra l co u n tr ie s . In C am e ro on  and Ivory C oas t 
th is  IS g e a re d  to  e x p o r ts  - p a r t ic u la r ly  to  F r a n c e -b u t  in  N ig e r ia  and  sou the rn  A fr ic a ,  governm ents 
are  lo o k in g  to  lo c a l ou tpu t to  m ee t g ro w in g  dem and  fo r  ty re s  and  rub be r p rod uc ts .

E xpan sion  Pro graram c

iv o r y  C o a s t  and  C a m e ro o n  a te  p lannm g m ajo r e xp an s ion  prog ram m es. The Ivory C o a s t ha#
re c e n t ly  begun  a S 10 m il lio n  p la n lm g  p rog ram m e to  ra ise  ou tpu t from  2 1 ,0 0 0  tonne s in  1980  to  
7 7  0 0 0  b y  1 9 9 0  C am e ro o n  has a s im ila r  schem e, In the  past tw o  yea rs, hec ta rage  and p rod uc t
,on  h eve  in c re a se d . L ik e  Z a ire , v .h .ch  h ts  been  in c re a s in g  ou tpu t, b o th  cou n tr ie s  s e ll m am ly  to
F ra n ce  B e c a is e  the e x p o r t m a rke t is  so  d i lf . c lu t .  som e  A fr ic a n  co u n tr ie s  keen  to  expand  p rod uc t- 
f o T -  a re  gea rm g ou tpu t to  d o m e s t ic  n eeds. T h is  is  p a r t ic u le r iy  true  o f  N ige ria , w h e re  p rod uc tio n  
d rO D oed  fro m  6 5  0 0 0  tonne s  in 1970  to  an  e s t im a te d  4 0 .0 0 0  tonne s  th is  y e a i. T he  c o u n t r y -  
w h ic h  w i l l  u se  an  e s t im a te d  3 2 .0 0 0  to n ne s  o f rubbe r th is  yea r - is  A fr ic a  s on ly  s ig n i .cant 
co n sum e r. It n o w  p lan s  a la rg e -s c a le  e x p a n s io n  to  m eet g ro w in g  dem and, p a r t ic u la r ly  fo r ty re s

E x p o r t— aBOther aim
M a la w i «nd Z im b s b w e  p lan  to  e»pand  rub be r p ro d u c t io n , bo th  to  m eet d o m e s lic  dem and and

to  B x o m  to  n e ig h b o u r in g  c o u n t , i.s ,  A fr ic a n  La ke s  C o rp o ra t io n  ( A L C )  is  e«pand ,„g  , t .  V iza ra  
, ■ lu i ih  m o re  than  1 2 0 0  h e c ta re s  su ita b le  fo r rub be r, the c rop  is e x p e c te d  to  r ise  to  4 .5  
? » . . I r  A L C  a ls o  e x p an d in g  it s  p ro ce ss in g  fa c to ry  or, the  es ta te  from  i t .

m il l io n  po un d s  a yea  oo unds  to  18 0 0 0  po unds  la ig e ly  to  m eet dem and  in Z im b ab w e .
T T '  “ H ' L ' n r  a’ > p , . s e n °  "ru b b e r Jnpo 'rts  c o s .  Z im b a b w l Z $ 3 .5  m il l io n -4 .5  m il lio n  (84 .9  
Z a m b ia  and  K e n ya . A t  p ' 1« r»ow/ o ta n n in o  to  s ta rt  p rod u c t io n  in  Z im bab w e ,
m il l io n  .6 .2  D u n lo p  > s  n ow
D u n lo p  s tan B rou gh ton  ^ Jd  A t u  tna^^^^ e x p a n m e n ,s  are under w a y  in  M a te be le l

B ^ S t o n  s a y s  the  c rop  n eeds no  c u lt iv a t io n  b e yo nd  /.e ed  c o n t ro l.  cou ld
a n d  the  M id la n d s ,  say^^ average y ie ld s , Z im b a b w e  w o u ld  n eed  abo u t 14 ,000

S l c T r s ^ u n r g u T ^  lo  m ^ ; e ? r a .  rub be r d e U d .  ( A f r ic a n  E con om ic  D ig e s t,



METHODS TO CONTROL DRYNESS  
ON SM ALL HOLDINGS

Pan e l d ry n e ss  o f  rub be r trees cau sc s  a a x ie iy  am ong p lan te rs . W hereve r 
in tens ive  ta p p in g  system s a re  adopted, the re  the  m a lad y  is  w ide ly  
p reva len t o f tm  re s u lt in g  noG> production. C o n t r o l m easures a re  essentia] 
to  ch eck  up th is  e spec iaU y  when the d ryness  is  h eav ily  fe lt .  W e  are 
rep ro d u c in g  an  a r t ic le  on the sub je c i appeared in  “ P L A N T E R S  
B U L L E T I N ”  T h e  a r t ic le  w i l l  g ive  gu ide lin es  to  c o n tro l panel d ryness .

P a n e l d r y n e s s  o f  ru b b e r  t re e s  
I t  o f  e c o n o m ic  im p o r ta n c e  a s  it  
r e n d e r s  th e  t r e e s  n o n -p io d u c i iv e .  
D ry  t r e e s  g r o w  fa s te r  th a n  the  
n e ig h b o u r in g  t r e e s  an d  c o m p e te  
fo r  l ig h t  a n d  n u t r ie n t s .  T r a d it io n -  
a l l y  p ro m in a n t  on  s ta n d s  o f  o ld  
ru b b e r , it  h a s  b e c o m e  in c re a s in g ­
ly  p r e v a le n t  o n  y o u n g  m a tu re  
ru b b e r  o f  h ig h  y ie ld in g  c u lt iv a r s  
o r in  a re a s  w h e re  in te n s iv e  t a p p ­
in g  s y s t e m s  a re  p ra c t is e d .

In s m a M h o ld in g s , t r e e s  are 
ta p p e d  to o  f r e q u e n t ly  o r  w ith  
d o u b le  c u ts  a n d  h e n ce  s t r e s s  is  
in d u c e d .  B e s id e s ,  fa rm  u p ke e p  
IS p o o r .  F e r t i l is e r s  a re  a p p l ie d  
ir r e g u la r t y  an d  n o t  b a s e d  on  the  
n u t r ie n t  r e q u ire m e n t  o f  th e  t re e . 
T h e s e  fa c t o r s  re s u lt  in  a h igh  
in c id e n c e  o f  d r y n e s s .

In 8 r e c e n t  s u r v e y  o f  9 8 9  
s m a llh o ld in g s  c o v e r in g  1 4 3 7  ha 
th e  n u m b e r o f  u n ta p p e d  d r y  t re e s  
ra n g e d  fr o m  12®,', t o  3 2 %  The  
in c id e n c e  o f  d r y n e s s  w o u ld  h a ve  
b e e n  h ig h e r  i f  th e  n um b e r o f tre e s  
w ith  p a r t ia l l y  d r y  c u ts , a n d  the  
e a r l ie r  d r y  t r e e s  n o w  re ta p p e d , 
w e r e  in c lu d e d .

M e th o d s  to  c o n t r o l d r y n e s s  
a re  t h e re fo re  im p o r t a n t .  R e c e n t ly  
p r o p h y is c t ic  m e th o d s  w e re  d e v e ­
lo p e d  to  c o n t r o l th e  d ry n e s s . 
T h e s e  m e a su re s  a re  d is c u s s e d  in 
th is  a r t ic le

Featu re s and S ym p to m s  o f  D ryness  s p re a d  o f d ry n e s s . T he  m a in  

T h e re  a re  s e v e ra l c h a ra c te r is t ic  
fe a tu re s  a s s o c ia te d  w ith  the

fe a tu re s  are :

* D ry n e s s  s p re a d s rap id ly

|7)P i»db)rt r ~ l w » t w  O l » U l i . « r i » e s

F ig u re  1. S p s a d  o f  d ry n es s  w ith  d o w n w a r d  tap p in g

■prttMfk ^ [> ry lM rk. Q  Yietdine h»rk Q  M a f iy  Vewea

F ig u r e  2  S p w d  o f  d ry n es s  w ith  u p w a rd  tap p in g



W ith in  t w o  to  f iv e  m o n th s 
en tire  p a n e l can  be  e f fe c te d .

‘  L e ft  u nch e cK ed , d ry n e ss  s p re ­
ad s  to  the  a d ja ce n t p an e ls  

'  S p re a d  o f d ry n e ss  fo l lo w s  
the  la te x  v e s se l o r ie n ta t io n  
an d  d ire c t io n  o f ta p p in g . O n  
d o w n w a rd - ta p p e d  cu ts , d r y ­
n ess  s p re a d s  d o w n w a rd s . 
W ith  u p w a rd  tap p in g , d ry n e ss  
p ro g re s s e s  u p w a rd s  fFigure.'^
I  and 2)

' W h e n  d ry n e s s  is  d e e p -se a te d  
the  d is o rd e r  sp re a d s  fro m  
v irg in  to  re n e w e d  b a rk .

E a r ly  s y m p to m s  o f im p end m g  
d ry n e ss  are:

* p rem atu re  co a g u la t io n  of 
c u ts

* L o w e r  d. r . c . o f la te x
' P ro fu s e  y ie ld s  o r la te  d r ip p in g
* O ute r b a rk  d ry  bu t inner 

v e s s le s  y ie ld in g
* P a le n e s s  o r l ig h t  d is c o lo u ra t ­

io n  o f ta p p e d  b a rk .
Isofa tioD  o f  P re -tap p in g  Pane l 
in it ia l ly ,  p re - ta p p in g  is o la tio n  

g ro o v e s  w e re  m ade  on  b o th  s id e s  
o f the  ta p p in g  cu t up t o  ta p p in g  
dep th . A lth o u g h  the  g ro o v e s  d id  
co n ta in  the  s p re a d  o f d ry n e ss , 
it w a s  n o t e f f e c t iv e  on  a ll tre e s . 
A t  m o s t, d ry n e s s  w a s  c u rta ile d  
on 6 0 '’ o tre e s . O n  e x a m i­
n a tion  i t  w a s  o b se rv e d  tha t 
d ry n e ss  h ad  p ro g re s s e d  beneath  
the  g ro o v e s  s u g g e s tin g  th a t a 
c o m p le te  d is c o n t in u ity  o f ia te x  
v e s s e ls  w a s  n e ce ssa ry . A ls u , 
s in c e  d ry n e s s  in v a r ia b ly  sp read  
to w a rd s  le f t  in  the  c a se  of 
d o w n w a rd  ta p p in g , the  s e c o n d  
is o la t io n  g ro o v e  on the  fro n t 
g u id e lin e  ap p e a re d  s up e rf lu o u s .

T h e re fo re ,  a s in g le  g ro o v e  w a s  
m ade u p to  the  w o o d  on the  b a ck  
gu ide lin e . S ub s e q u e n t  o b se rv a t­
ions s h o w e d  tha t ou t o f the 
tw e n ty - s ix  t re e s  w h ic h  had tu rned  
d ry , d ry n e s s  had  n o t sp read  on 
the a d ja ce n t p a n e ls  on  tw e n ty -  
tw o  t re e s . O f the  rem a in in g  four 
trees , s c ra p in g  a w a y  the  d ise a sed  
ba rk  r e v e a le d  tha t d ry n e s s  had 
sp read  to  the  n e x t pan e l via the  
u n iso la te d  b a rk  a t the  base  

O n fo llo w -u p  p ro je c t s , is o la tio n  
g ro o ve s  w e re  m ade  righ t d o w n  
to  the  b a se  o f the  tre e . T o  ensure

a c le an  in c is io n , a ch is se llik e  
in s trum en t w a s  run over the 
g ro o ve  up to  the  w o o d . The 
re su lts  o f th is  trea tm en t are 
g iv e n  in Table L  On Pan e l A . 
d ry n e ss  w a s  co n fin e d  to  101 
tre e s  (9 7 % ) w h e rea s , w ith o u t 
is o la t io n ,  d ry n e ss  had  sp re a d  to  
the  a d ja c e n t  b o le  on 5 7%  o l 
the  tre e s . O n  the  rem a in in g  3%  
o f  the  tre a te d  tre e s , the  bases 
o f the  a d ja ce n t p an e ls  w e re  found 
to  be  a f fe c t e d .  M o s t  l ik e ly  d r y ­
n e ss  had  sp re a d  in to  the  ro o ts  
and  then  sp re a d  u p w a rd s  to  the 
s e co n d  pane l.

On Pane l B , treatm ent w as 
e f fe c t iv e  on a ll trees  w h ile  
W ithout iso la tion , dryness  had 
sp read  to  the ad jacent renew ed 
pane l on 58%  o f the trees. 
C a se  h is to r ie s  are sho w n  in 
Figures 3 and 4.

W here  c om p a rison s  are po ss ib le  
y ie ld s  o f trees w ith  and w ihout 
is o la tio n  are  g iven  in  Figure 5. 
T he re  appears  to  be a s ligh t 
in it ia l y ie ld  dep ress io n  w ith  
is o la tio n  g rooves fo r tw o  to  three 
m onth s.

T ab le  1. R e su lts  o f  I so la t in g  P re -T apped  Panels

S ite  , Pane!
1

C lo n e  1
1

P e r io d
(m onth)

C o n tro l 
T ree s  D ryn e ss  

d ry  C o n f in e d

Iso la ted 
T ress  D ryness 

dry  Con fined

1 A R R IM  6 0 0 42 8 3 3 3
R R IM  7 0 3 42 7 5 7 7
P 8  2 52 42 20 4 14 12
P B  2 35 42 21 4 15 14

2   ̂ B I P B 2 1 7 3 0  , 26 12 24 24

3  ' B I RR IM  6 0 0 30 1 41 41 41

T o ta i 163 69(42)! 104 101 (97 i

F igu res w ith in  b ra ck e ts in d ic a te pe rcen tage .

f  to u r s  3 . P tn t!  iso la t ion  fP a n e l 4 J  o n  c o m m a n ctw en t o l  u p p in g  
( le ft )  a n d  s ix  m on th s  la ter  (right)



F ig u re  4 :  S p r e a d  o f  d ry n es s  w ith o u t  i s o la t io n  ( l e f t )  w h ile  w ith  
is o la t io n  th e  d r y n es s  is  c o n f in e d  (n g h t ) .

20

PB 235 Pane. A 
’/2S d/2 unslipiwidied

SiXl Panel A 
’/?S  d/2 tf\sttrtxilirted

s .  Od t o  ja„ 

F ig u re  5 .  E f f e c t  o f  p a n e !  is o la t io n  o n  y ie ld s .

C o n t r o l o f  P o s t - ta p p in g  D ry n e s s  

T h e  m ettnod o f  t r e s lm e n t  to  
c o n t r o l p o s t - t a p p in g  d r y n e s s  
in v o lv e s  d e m a rc a t io n  o f  d is e a s e d  
b a r k  a n d  is o la t io n  o f  th e  a f f e c t e d  
a re a  w i t h  g ro o v e s .

W h e n  p o s t - t a p p in g  d ry n e s s  
o c c u r s ,  the  ta p p in g  c u t  is  p a r t ia l­
ly  d r y  in  th e  in it ia l s ta g e s .  W it h  
t im e , th e  e n t i r e  c u t  a n d  su b se q u ­
e n t ly  th e  p a n n e l tu rn  d r y .  T hu s , 
is o la t io n  t r e a tm e n ts  a im  t o c u r t a i l  
th e  fu r th e r  s p re a d  o f  d r y n e s s  on  
b o th  p a r t ia l ly  a n d  t o t a l l y  d ry  
p a n e ls .

T re a tm e n t  o f  P a r t ia t ly  D r y  C u ts  

T h e  e n d s  o f  th e  d r y  p a tc h  on 
th e  ta p p in g  c u t  a r e  m a rk e d  ou t

B e g in n in g  fro m  the  to p  e n d  o f 
th e  d ry  p a tc h  an d  1 cm  a w a y , 
a v e r t ic a l te s t  g ro o v e  is  m ade  
e x te n d in g  b e lo w  th e  c u t. If 
y ie ld in g ,  the  g ro o v e  is  e x te n d e d  
u n t i l  d r y  b s r k  is  t r a n s v e r s e d .  A  
n e w  t e s t  g ro o v e  is  th e n  m ade  2 
cm  a w a y  fr o m  th e  y ie ld in g  b a rk . 
O th e rw is e ,  a s e c o n d  t e s t  g ro o v e  
is  m a d e  2 cm  a w a y .  T h e  p ro c e s s  
is  c o n t in u e d  u n t i l a l l  d is e a s e d  
b a rk  o n  th e  le f t  h and  s id e  c f  the
p a n e l is  d e m a rc a te d . S im i la r ly , a
t e s t  g ro o v e  is  m a d e  1 cm  a w a y  
fr o m  th e  lo w e r  en d  o f  the  d ry  
b a rk  10 d o lin e a ta  a l l  a l f e c t e d  
t is s u e s  on  th e  r ig h t  h and  s id e  o f 
the  p a n e l.

W h a n  d r y  b a rk  is  d e m a rc a lB d

on  b o th  s id e s  o f tha  d ry  patch 
th e  a f fe c t e d  segm en t is  iso la te d  
(F igure 6) b y  d e e p e n in g  the 
is o la t io n  g ro o v e s  up to  w o o d .

T he  a d v a n ta g e  o f  is o la t in g  the 
d ty  p a tc h  is  s h o w n  in  Tabic 2. 
T h e re  w a s  n o  re cu rre n c e  of 
d r y n e s s  w ith  t re a tm e n t . W ith ou t 
is o la t io n s ,  the re  w a s  re cove ry  
on  o n ly  8%  o f  the  d iseased
p a n e ls , T he  re m a in in g  trees
tu rn e d  c o m p le t e ly  d ry ,

T rea tm en t o (  T o t a l ly  D ry  C u ls

O n  v irg in  b a rk , the  e x te n t  of 
d ry n e s s  w ith  t o t a l ly  d ry  cu ls
w i l l  v a r y  w ith  in d iv id u a l trees. 
N o n e th e le s s ,  fo u r  c a te g o r ie s  can 
b e  o b se rv e d .  T h e y  are:

* T a p p e d  p a n e l d ry , ad jacen t 
p a n e l y ie ld in g

‘  T a p p e d  pane l d ry . a d ja cen t 
b a tk  p a r t ia l ly  d ry  

’  B o th  lo w e r  p a n e ls  d ry

* E n t ire  b o le  d ry .

P o s s ib le  it e a tm e n l fo r  the 
f i r s t  th re e  c a te g o r ie s  a re  a im ed 
to  s a v e  the  rem a in in g  u n a f fe c te d  
b a rk . T y p ic a l c a s e  h is to r ie s  w ith  
the  a p p ro p r ia te  is o la t io n s  are 
s h o w n  in  Figurt: 7.

Y ie ld s  an d  re c u r re n c e  o f d ry ­
n e ss  o f th e se  tre a te d  d ry  pane ls  
a re  g iv e n  in  T able  3 . T h e re  w as 
r̂ o re c u r re n c e  o f  d ry n e s s  on 84%  
o f  th e  t r e e s . E x a m in a t io n  o f tree  
w ith  re c u r te n c e  o f d ryn ess  
s h o w e d  no  c le a r  p a t te rn . On 
so m e  t r e e s  d ry n e s s  had sp read  
fro m  the  p re v io u s  ta p p e d  pane l 
w h ile  on  a fe w  t re e s  d ryn e ss  
r e c u r re d  a fte r  S ix to  tw e lv e  
m o n th s  o f  ta p p in g .

Y ie ld s  o b ta in e d  fro m  the  t re a t ­
ed  d ry  t re e s  w e re  s a t is f a c lo ry  
( s e e  Figure <V) a lth o u g h  th e y  w e re  
lo w e r  th a n  th o s e  o f  the  n orm a l 
tre e s

O n o ld e r  lu b b e r ,  d ry n e ss  is 
n o rm a lly  e x te n s iv e  and  deep- 
s e a te d .  H en ce  lo w  p a n e ls  o» 
d r y  t re e s  s h o u ld  be  is o la ta d . 
S u ch  a p r a c t ic e  w a s  fo u n d  to  be 
b e n e f ic ia l in  r e s t r ic t in g  the  sp read  
o f d ry n e s s  w h e n  u p w a rd  tapp ing  
w a s  in t ro d u c e d .



F igu re 6  Iso la tion  o f  partia lly  dry cuts.

Table 2. Recovery from drynccs of partially 
dry cuts with and withoot isolation

C o n tro l is o la te d

S ite P a n e l
i  1

C u ll iv a r P e r io d
(m on th)

N o  of 
t re e s

R e co ve ry N o , o f  R e co ve ry  
I trees

1 • A  [ M ix e d 18 22 2 (9)  ̂ 28  28  (100 )
i

b u d d ing s

2 , A  1 R R IM  6 0 0 24 - ---- . 20  20  (1 0 0 )

3
i

A PB  217 18 26 0 (0) 22 22 (1 0 0 )

R R IM  6 0 0 18 40 4  (10) 48  48  (100 )

4 B R R IM  6 0 0 18 46 6 (1 3 j 3 4  3 4  (100 )

T o ta l 134 12 (8) i  152  152  (100 )

Tapping of brono bast trees

On p a r lia l ly  d fy  cuts, tapping 
shou ld  resum e p re fe rab ly  on the 
e n tire  cut so  that w ith  tim e the 
iso la te d  segm ent is  tapped off 
[Figure 9 A). W here  th is is  not 
p o ss ib le , the y ie ld in g  po ttion  of 
the cu t may be  tapped  (see 
Figure 6) or b e lo w  the iso la te d  
segm en t, if  y ie ld s  are lo w  
(Figure 9B)

W hen  Pane l A  Is t o ia l ly  d ry , 
the se con d  pane l shou ld  be  
opened  and  tapped p e r io d ic a lly . 
O ne p ra c t ic a l m e thod  is  to  tap 
d ry  tre e s  on one h a lf o f the 
h o ld in g  from  M ay  to  O c to b e r 
and  the  o th e r h a lf from  N ovem ber 
to  A p r i l .  A n  a lte rn a le  m ethod is 
to  tap  one  quarte r sp ira l con tm u- 
o u s ly  on  the  en tire  ho ld ing . Th is 
s y s te m  n o t on ly  reduces panel 
e xhau s tion , bu t a ls o  redu ces  bark 
co n sum p tio n , en ab lin g  the cu ts  
to  be  m a in ta in e d  longer.

If d ry n e ss  on Pane l B  is  no i 
e x te n s iv e  the rem ain ing una ffe c ­
ted  b a rk  shou ld  be  tapped  w ith  
p e r io d ic  res t. But w hen  the 
e n tire  pane l is  d ry it  is  p re fe rred  to 
resum e tapp ing w hen cu ts  are 
on f ir s t  ren ew ed  bark-

On o ld e r  tre e s  w ith  ren ew ed  
p an e ls  (P ane ls  C  and D) it  w i l l 
be  b e n e f ic a l to  sub je c t a ll d ry  
tre e s  to  u pw a rd  tapp in g . The 
p ra c t ic a l d if f ic u lt ie s  in v o lv ed  
w ith  u p w a rd /d o w n w a rd  tapp ing 
can  be  m in im ised  by;

• Introduc ing  u pw a rd  quarte r 
s p ira l tapp in g  w ith  s t im u la t ­
ion  on h a lf of the ho ld ing  
a lte rn a t iv e ly  fo r  fou r m onths 
and d isco n t in u in g  tapp ing  
du rin g  w in te r in g

• Chang ing  upw a rd -tappe d  pan­
e ls  y e a r ly  to  keep the cut 
w .th in  reach  (Ihis r sn d s ts  
tapp in g  con ven ien t.)

• U sing b id ire c t io n a l
w h ic h  a llo w s  fo r bo th  upw ard  
and d o w n w a rd  tapp ing .

Y ie ld s  o b ta in e d  from  this 
s y ste m  o f e x p lo it in g  dry trees 
have  been  good.



□
F ig u re  7. T y p ic a l p a t te rn s  o f  d ry n es s  a n d  trea tm en t

C on c lu s ion

I s o la t io n  o f  p r e - ta p p in g  panel 
on  v ir g in  b a rk  l im it s  sp read  o f 
d ry n e s s . W h e n  d ry n e s s  d e v t lo p g  
it  is  c o n f in e d  to  the  ta p p e d  panel. 
T h e  a d ja c e n t  p a n e l is  thus saved  
fo r  fu tu re  ta p p in g . S in c e  dryneg# 
can  s p re a d  u p w a rd s  fro m  the 
ro o ts ,  an a d d it io n a l is o la t io n  
g ro o v e  a t  the  b a se  m ay be  n ece ­
s s a r y .  T h is  h a s  b e e n  fo u nd  to  be 
v e ry  e f f e c t iv e  (F igu res 3 sn6  4) 
b u t  has y e t  to  b e  e v a lu a ted  
w id e ly -

T a b lc  3. R e s a l f s > ir h  c o n t in u o u s ly  tapped is o la te d  pane l ( P a n e l A )  --------------
4 8  3 0

,S m a llh o ld in g  1 m o n th s  S m a llh o ld in g  2

N o . o f  Y ie ld in g  D ry n e s s  [N o . o f Y ie ld in g
tr e e s  re cu r re d  t r e e s

D ry n e s s
re cu rre d

O n  ta p p e d  
pa n e l

3 2  2 9  (9 1 )  : 3  (9 )  2 7  2 0  ( 7 4 )  ! 7  ( 2 6 )

O n  ta p p e d  
p a n e l a n d  
p a r t ia l l y  on 
a d ja c e n t  b a rk

4  4  ( 1 1 0 )  I —  —  15 15 ( 1 0 0 )  -  -

O n  b o th  
lo w e r  
p a n e ls

(50 ) 2 (50 ) 2 ( 1 0 0 ) —  -

4 0  3 5  ( 8 8 ) 5 ( 1 2 ) 4 4  37  ( 8 4 )  1 7 ( 1 7 )

R R I M 6 0 0 RDlyclone

60

<  50 

i  40

P B 2 3 5 P B 2 5 2

D^TtT tT ’78 7 9

traota /i rim niilK



In the  m ean tim e , a s in g le  tso la - 
t io n  g ro o ve  a p p e a rs  s u ita b le  fo r 
a d o p t io n  w h e re  a rea s  are  b rou gh t 
in to  ta p p in g . Fo r g o o d  re su lts  
the  is o la t io n  sho u ld  be  m ade  up 
to  the  w o o d  on  the  b a c k  g u id e l­
ine  and  fro m  the  la p p in g  cu t to  
the  bDSe o f the  tre e . P re fe ra b ly  
the  t r e a tm e n t  s h o u ld  b e  in t ro d u c -  
sd  th ree  m o n th s  b e fo re  ta p p in g  
c o m m e n ce s  to  m in im ise  the 
in it ia l  y ie ld  d e p re s s io n . The 
m e th o d  is  s im p le , r e la t iv e ly  ch eap  
and  is  e a s ily  a d o p te d  b y  s m a ll­
h o ld e rs .

P o s t  d ry n e s s  c o n t ro l is  a im e o  
to  cu rta il the  sp read  o f  d ry n e ss  
80 tha t ta p p in g  can  be  co n t in u ed  
on  the  u n a f fe c te d  b a rk . T he  
tre a tm e n t sh o u ld  b e  in tro d u ced  
m im e d ia te ly  a fte r  a p a tc h  o f d ry  
d is c o lo u re d  b a rk  is  o b se rv e d . 
D o ne  a c c o rd in g ly ,  th is  w i l l  rende r 
tre a tm e n t e a s ie r . B e s id e s , lo s s  of 
b a rk  w i l l  b e  m in im a l. Y ie ld s  
o b ta in e d  fro m  tre a te d  tre e s  a re  
s a t is f a c to r y  T he  c o s t s  in cu rre d  
a re  re c o v e re d  w ith  a fe w  days  
tap p in g .

T he  m e th o d  is  n o t c o m p lic a te d  
as It a p p e a rs . It can  be  a cq u ire d  
w ith  so m e  p ra c t ic e .  S o m e  e ld e r ly  
v i l la g e r s  h a ve  a d o p te d  th is  c o n t r ­
o l m easu re  w ith  s u c c e s s . S p re a d  
o f d r y n e s s  on a f fe c t e d  p an e ls  
w e re  c u r t a ile d  an d  the  tre e s  w e re  
c o n t in u o u s ly  e x p lo ite d .

If n e c e s s a ry  d ry  p a n e ls  on 
v irg in  b a rk  can  b e  re s to re d  fo r 
fu tu re  ta p p in g  b y  s c ra p in g  a w a y  
the  d is e a s e d  b a rk . W han  th is  is 
d one , the  d is e a s e d  t is su e s  m ast 
be  c o m p le te ly  re m o ve d . D ry 
p a n e ls  thu s tre a te d  y ie ld e d  on 
re tap p m g  [F ig iin 'W ). T h is  p ra c ­
t ic e  m ay  b e  o f  v a lu e  in  h o ld in g s  
w h e re  d ry n e s s  is  e x te n s iv e .

Figure 9  A A parlia lly  dry t r e e - i s o l a t e d  a n d  tap p ed  /( 
e ig h te en  mar^ths

D ry  t re e s  sho u ld  b e  ta i . 
w ith  p e r io d ic  re s t  to  m in im ise  
re cu rre n c e  o f d ry n e s s . T app in g  
sh o u ld  be  s ta g g e re d  s o  tha t the 
p e r io d  o f e x p lo ita t io n  can  be 
e x te n d e d , A  sum m ary  o f e x p lo it ­
a t io n  c a n  b e  e x te n d e d . A  sum ary  
o f e x p lo it a t io n  p ra c t ic e s  fo r d ry  
t re e s  is  g iv e n  in  the  Appendix.

( S o u rce ; P la n te r s  B u lle t in .)

F ig u re  10  R es to ra t io n  o f  dry  
p a n e ls  fo r  r e - ta p p in g  b y  sc ra p in g  

a w a y  d is e a s e d  barK

p , n e h , t M l l t  ilry f” "' 
m on ths a fte r  tapping

tta t ip p en  after ram oia!  
o f  t liseaaed  bark
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Appendix: Schedole of Exploitation Practices for Dry Trees

Extent o f 
dryness

C u t
(0 -1 )  p a r l i a l iy  d ry

P a n e l
p a r t ia l l y  d ry

; P a n e l 
c o m p le t e ly

8  C u t
(0 -2 )  p a r t ia l l y  d ry

P a n e l
p a r t ia l ly  d ry

P a n e l
c o m p le t e lv

d r y

A & B 
(0 -1  8. 0 -2 )

C  &  D 
{1 .1  &  U 2 )

B o th
p a n e ls
dry

B o th
p a n e ls
d ry

I

I

C o n t in iis  ta p p in g  on en tire  cu t. 
R e s t  t re e s  du r in g  re fo lia t io n .

C o n t in u e  ta p p in g  o f  d ry  trees  
on  h a lf  h o ld in g  a lte rn a te ly  fo r 
s ix  m o n th s ,

O p e n  h a lf  s p ir a l on n e w  pane l. 
T a p  h a lf  h o ld in g  a lte rn a te ly  fo r 
s ix  m o n th s .
O r  ta p  q u a rte r  s p ir a l on en tire  
h o ld in g  c o n t in u o u s ly .

C o n t in u e  ta p p in g  on  e n tire  cut. 
R e s t t r e e s  du r in g  r e fo lia t io n

C o n t in u e  ta p p in g  on  y ie ld in g  
pa n e l fo r  s ix  m o n th s  
T a p  p lo t s  a lte rn a te ly .

T ap  on  n e w  p a n e l w h e n  ba rk  
r e n e w a l is  a d e q u a te .

T a p  fo r  s ix  m o n th s.

T a p  d ry  t r e e s  in  e a ch  h a lf 
a lt e rn a te ly .

R esum e ta p p in g  w h e n  tre e s  are 
tapped  on  f i r s t  re n e w a l.

T a p  u p w a rd s  on  i S  E for 
fo u r  m o n th s .
T a p  d r y  t re e s  in  e ach  he lf 
a lte rn a te ly .
C h a ng e  p a n e ls  (1 , 2 , 3 . 4) 
y e a r ly  an d  in  s e q u e n ce  as 
s h o w n .



APPROACHES TO 
MINIMISE CONSTRAINTS WITH 
UPWARD TAPPING ON SMALLHOLDINGS

M a jo r ity  o f  s m a llh o ld e rs  tap  
the  lo w  p a n e ls  re p e a te d ly . T a p ­
p ing  ih e se  p a n e ls  is  d i f f ic u l t  and 
y ie ld s  o b ta in e d  a re  p o o r , s in c e  
the  b a rk  on lo w  p an e ls  a re  thin 
and  bu m p y . L o w  p a n e ls  a ls o  do 
n o t re s p o n d  to  s t im u la t io n  s a t is ­
fa c t o r i ly .

In c o n t ra s t , the  h igh  p an e ls  
a re  s e ld o m  e x p lo it e d  w h e re  the  
b a rk  is  o ld e r  an d  p ro d u c t iv e . 
E x p lo ita t io n  o f  h igh p a n e ls  can 
r e su lt  in  su b s ta n t ia l in c re a se  in 
y ie ld s  w ith  h igh  e c o n o m ic  re tu rn s .

T o  e x p lo it  h ig h  p a n e ls , la d d e r-  
ta p p in g  w a s  f i r s t  in t ro d u ce d  
W ith  th is  s y s te m  b o th  the  high 
and  lo w  p a n e ls  are  e x p lo ite d .  
S u b s e q u e n t ly ,  a b e t t e r  s y s te m  o f 
e x p lo it in g  h igh  p a n e ls  w a s  
d e v e lo p e d , viz. u p w a rd  la p p in g . 
T a p p in g  is  d o n e  fro m  the  g round  
w ith  a s p e c ia l gouge .

Upward Tapping P ro je c ts  

1 0 p o p u la r is e  h igh  le v e l u p w a rd  
ta p p in g , a la rg e  s c a le  p ro je c t  on 
1 0 5 0  s m a llh o ld in g s  w a s  ca rr ie d  
out th ro ug h o u t P e n in su la r  tvlala- 
y s ia  S m a llh o ld in g s  s e le c te d  
c o m p r is e d  b u d d in g s  and  se e d lin g s  
ta p p e d  o n  th in  re n e w e d  b a rk  or 
w ith  p o o r  y ie ld s .  P r io r  to  im p le ­
m e n ta t io n . o n -s ite  d e m o n s tra t i­
on s  w e re  m ade  o f  u p w a rd  tap p ­
ing . P a r t ic ip a n t s  o f  the  p ro je c t 
w e re  g iv e n  the  im p ro v e d  gouge .

A  g o o d  num ber o f sm a llh o ld in g s  
w ith d re w  fro m  the  p ro je c t  du rin g  
the c o u rse . T he se  sm a llh o ld e rs  
r s v e r te d  to  d o w n w a rd  tapp in g  
on lo w  p a n e ls .  U n d e r  co n t in u ed  
d e m o n s tra t io n , 556 s m a llh o ld in g s  
c o m p le te d  the  s ix  m o n th s  e v a lu ­
a tion  p e r io d . R e su lts  o f y ie ld s  
o b ta in e d  a re  s h o w n  in  T able  I.

T ab le  1. Percen lage Responses over P re trea tm en l yield 
with U pw ord  Tapping

Y ie ld
in c re a se

N o . o f  sm a llh o ld in g s  
B u d d in g  S e e d lin g s T o ta l ! %

N o . re sp on se 26 7 33 ' 6

B e lo w  50% 118 20 138 ' 25

5 1 % -1 0 0 % 2 2 9 47 276 49

101% -150% 62 10 I 72 13

151% -200% 12 8 20 4

A b o v e  2 00 %  [ 13 4 17 I 3

T o ta l 1 4 60 96 556 (10 0 )

M o s t  h o ld in g s  (69°o) gave  m ore 
than  50® ;re spon se .

In sp ite  o f the  p ro f ita b le  y ie ld s  
ob ta in ed , m any  p a rt ic ip a n ts  re v e ­
rted  to  the ir  rou tin e  tapp in g  
s y s te m  on co m p le t io n  o f the 
e v a lu a t io n  p e r io d . L ik e w ise , in 
fo llo w -u p  p ro je c ts  on c o .o p a ra t iv e  
sm a llh o ld in g s , a s im ila r  fea tu re  
w a s  o b se rv e d . Insp ite  o f the 
a d d it io n a l in co m e  d e r ived , sm a ll­
h o ld e rs  tend ed  to  g ive  up high- 
le v e l ta p p in g  a fte r  a yea r or at 
the  m o st, tw o  years.

In v e s t ig a t io n s  w e re  the re fo re  
ca rr ie d  out to  a sce rta in  the 
re a so n s  fo r the  re lu c tan ce  by  
sm a llh o ld e rs  to  con tin ue  high- 
le v e l tapp in g . In te rv iew s  w ith  
past p a r t ic ip a n ts , f ie ld  ch e cks  
and  le s t  la p p in g s  w e re  ea rn ed  
ou t. A r is in g  from  these  s tu d ie s , 
se v e ra l c o n s tra in ts  w e re  id e n t if i­
ed  w h ic h  are  sum m arise d .

C o n stra in ts  A ssociated with 
Upward Tapping

D if f ic u lt ie s  w ith  p o le  tapp ing;

• T end en cy  o f k n ife  to  m ovb 
o b liq u e ly  in  line  w ith  the 
d ire c t io n  o f  the  m ovem ent 
o f the  p o le  cau ses deep 
tapp ing and th icke r bark 
shav in g s  a t the cu t end.

‘ V is io n  is  lim ite d  as the  cut 
m ove s aw a y , re su lting  in 
po o r  tapp ing .

• T ap p in g  o f the  c o rn e rs  o f 
the  cu t is  d i f f ic u lt  w ith  a 
long  b lad e .

P h y s ica l d isco m fo rts ;

• Fa tigue  se ts  in as the  bark 
on h igh pane ls  is  th ic ke r 
o ld e r  and hence  h arder to  
lap .

• M o re  fo rce  is  re qu ired  to  
tap  the  cu t from  a d istance .

• S tra in  is  in du ced  on the  n eck  
as the  head is  t it le d  upw ards 
to  ca rry  out tapp ing .

• Sung la re  du ring  w in te r in g  
hurts  the  eye s .



* H a p h a z a rd  I s l l in g  o f  b a rk  
s h a v in g s  o n  th e  fa c e  c a u se s  
d is c o m fo r t .

‘  A d d i t io n a l w o rk  in v o lv e d  in 
g u id in g  le te x  to  th e  cu t and  
c le a n in g  m e s s y  p a n e ls  d e la y s  
t a p p in g .

R e q u ire m e n t  o f  s p e c ia l s k i l l :

S im u lta n e o u s  p u sh in g  o f  the  
k n i fe  o v e r  th e  c u t  a n d  s h a v in g  
o f f  th e  b a rk  w i t h  a p o le  r e q ­
u ire s  g re a t  s k i l l .

'  T a p p in g  o f  a c u te ly  a n g le d  
g r o o v e s  is  q u ite  d i f f i c u l t .

■ C o r r a c t  p la c e m e n t  o f  k n ife  
t o  a v o id  a c u te ly  a n g le d  o r 
o b tu s e - s h a p e d  g ro o v e s  is  
d i f f i c u l t  s in c e  th ic k n e s s  o f 
b a rk  v a r ie s  f r o m  t r e e  to  t re e .

S p i l la g e  o f  la te x :

* S p i l l a g e  o f  la t e x  is  p re v a le n t  
s in c e  b a rk  b e lo w  is  d e p le te d .

* P re s e n c e  o f  d ry  p a d s  o f 
r u b b e r  o n  ta p p e d  p a n e ls  or 
m o is t  b a rk  a c c e n tu a te s  s p il l -

* S p i l la g e  o f  la te x  r e s u l t s  in 
m e s s y  p a n e ls  a n d  lo s s  o f 
c r o p  w h ic h  p s y c h o lo g ic a l ly  
d is t u rb s  th e  s m a llh o ld e r .

F ro m  th e s e  o b s e r v a t io n s ,  it 
w a s  a p p a re n t  th a t  m o d if ia c t io n s  
to  th e  ta p p in g  te c h n iq u e  a n d  th e  
im p le m e n t  w a s  n e c e s s a r y  to  
m in im is e  s o m e  o f  th e s e  c o n s t r a i­
n ts .  S e v e ra l in n o v a t io n s  w e re  
t h e re fo re  m a d e  an d  e v a lu a te d  m 
a n e w  s e r ie s  o f  u p w a rd  ta p p in g  
p r o je c t s .

Periodic Downward/Upword 
Tapping

T h e  a p p ro a c h  a d o p te d  h e re  is  
t o  ta p  q u a r te r  s p ir a l u p w a rd s  
w i t h  s t im u la t io n  a f t e r  r e fo lia t io n  
a n d  h a lf  s p ir a l d o w n w a rd s
d u r in g  w in t e r in g  (F ig u re  I ) .
Y ie ld s  o b ta in e d  w ith  th is  s y s te m  
( T a b le  2 )  w e r e  s a t i s f a c t o r y .
S a rk  c o n s u m p tio n  w a s  re d u c e d .

Upward Tapping with M arket 
Grooves

F ig u re  I .  P e r io d ic  u p w a rd  a n d  
d o w n w a r d  tap p in g

g n ed  to  f a c i l it a t e  u p w a rd  and 
d o w n w a rd  ta p p in g  (F igure 3) 
T h is  b id ir e c t io n a l k n ife  w a s  found 
t o  b e  s u ita b le  to r  S m a llh o ld e rs  
R e sp o n se s  o f s m a llh o ld e rs  to
t h is  k n ife  w e re  as fo llo w s :

• U p w a rd  ta p p in g  w a s  easier 
s in c e  the  b la d e  re ta in e d  the 
s h a rp n e s s  fo r  o v e r  8 0 0  trees. 
U p w a rd  ta p p in g  w a s  fa s te r 
s in c e  th e  c o rn e rs  co u ld  be 
n e g o t ia te d  e a s ily  w ith  the 
s h o r te r  b la d e - le n g th ,

'  T he  k n ife  c o u ld  b e  u sed  as a 
g o ug e  o r  a s  a Jeb o n g  
(  F igure 4 ).

' S h a rp e n in g  w a s  e a s ie r in 
c o m p a r is o n  w ith  the  gouge.

Conclusion

U p w a rd  tap p in g  o f  h igh  pane! 
p ro v id e s  an  e f fe c t iv e  m ean s o f up-

Table 2. Yield Obfaiacd with Upward and 
Downward Tapping Systems

S m a ll
h o ld in g

B a tu
Paha t

K u a la
P ila h

i  S d /2 -C U n s t im u la te d )  
i  S d /2  8 m /1 2 + 5 .0 « : ,E  
i  S d /2  4 m / 12

1 S d / 2 ( U n s t im u la t e d )  
^ S d /2  8m  12 -f-5 ,0% E
i  S d /2  4 m /1 2

Y ie ld  ( k g 'h a )
3 m o n th s  

2 4  m o n th s  o f  T o ta l
3 rd  y e a r  (27  m onth s)

2 5 51  ( 1 0 0 )  4 5 9  (1 0 0 )  3 0 1 0  (1 0 0 )

3  7 4 9  ( 1 4 7 )  5 3 7  ( 1 1 7 )  4 2 6 6 ( 1 4 2 )

1 5 0 5  ( 1 0 0 )  2 0 0 ( 1 0 0 )  1 7 0 5  (1 0 0 )

2  5 6 6  ( 1 7 1 )  3 8 0 ( 1 9 0 )  2 9 4 6 ( 1 7 3 )

o f th e  c u t  a t  t w o  m o n th ly  m te rv -  
a ls  t o  s e rv e  a s  c o n t r o l m a rk e rs  
fo r  b a rk  c o n su m p tio n  an d  as 
s it e s  fo r  s t im u la n t  a p p l ic a t io n .  
A n o th e r  ? y s te m  t e s te d  w a s  the  
v e r t ic a l g ro o v e s  on  the  fro n t  
an d  b a c k  ch a n n e l.

S lo p e  o f  cu t a n d  b a rk  co n su m ­
p t io n  w e re  b e t te r  m a in ta in e d  
w i t h  th e  m a rk e r  g r o o v e s (F ig u r e  2) 
in  te rm s  o f  y ie ld  re s p o n s e s  it w a s  
fo u n d  th a t v e r t ic a l g r o o v e s  w e re  
s u p e r io r  to  p a r a lle l g ro o v e s  
; T ab le  3 ) .

Upword Tapping wilb 
Bidirectional Knife 

T h e  J e b o n g  k n ife  w a s  r e d e s i-

g ra d in g  th e  u n e c o n o m ic  h o ld in g s. 
The  e c o n o m ic  b e n e f it s  d e r iv ed  
w i t h  th is  te c h n o lo g y  h ave  been  
d e m o n s tra te d  to  sm a llh o ld e r s  in 
s e v e ra l u p w a rd  ta p p in g  p ro je c ts  
H o w e v e r ,  u p w a rd  ta p p in g  has 
n o t be e n  fa v o u re d  b y  s m a llh o ld e rs  
due  to  the  p h y s ic a l d if f ic u lt ie s  
in v o lv e d .

H ig h - le v e l m ic ro  ta p p in g  has 
b e e n  e v a lu a te d  as an a lte rn a te  
m e th o d . Y ie ld s  are  lo w e r  than 
w ith  th e  qu a rte r  s p ir a l u pw a rd  
s y s te m  w ith  s t im u la t io n  There 
is  a ls o  th e  d i f f i c u l t y  o f  rem o va l 
o f  t r e e  la c e  w ith  th is  sy stem . 
U n t il th e se  p ro b le m s  a re  re so lv ed
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E ig u f ,  3 .  X  b id i ,e c ,h n > l  k n ile  w h ic h  b o th  .jp w ard
a n d  d o w n w a rd  tapping.

con ven tion a l upw ard  tapp ing 
w ith  stim u la tion  appears to  be 
the on ly  m ethod for increasing 
y ie ld s  on h o ld ing*  w ith  thin 
ren ew a ls  o r w h ich  are due <of 
rep lan ting .

It m ay be  p o ss ib le  lo  in troduce 
h igh -pane l e x p lo ita tio n  on sm a ll­
h o ld ing s  w ith  quarte r sp ira l ta p p ­
ed  up w a rd s  w ith  s tim u la t ion  and 
h a lf s p ira l d o w nw a rd -tapp ing  
w ith ou t s tim u la tion  during  w in te r ­
ing . Fo r longer pe riod  o f  e x p lo i­
ta t io n  on h igh pane ls  or w here 
e ld e r ly  v illa g e rs  tap  the ir ho ld - 
ings. stag ge red  upw ard -tapp ing  
s y s te m s  m ay be  m ore su itab le . 
In th is  app roach , one-quarte r or 
o n e -th ird  o f  the h o ld ing s  is tapp ­
ed u p w a rd s  at any one pe riod  
fro m  M a y  to  O c to b e r fo llo w e d  
b y  d o w n w a rd  tapp ing from  
N o vem be r to  A p r il w ith  stim u la ­
t io n  fro m  N ovem ber to  D ecem ber. 
T he  rem a in in g  areas are tapped 
d o w n w a rd s  w i lh  s tim u lan t app li­
e d  o n ly  from  M ay  to January 
(T ab le  4 ) .  A fte r  re fo lia t io n , the 
a p p ro p r ia te  p lo ts  are tapped 
u p w a rd s  su cce s s iv e ly .

T h is  sy stem  has the fo llo w in g  
advan tag es;

• S tre s s  is  reduced sm ce u p ­
w a rd  tapp ing  is  con fin ed  to  
o ne -qua rte r o r one -th ird  o f 
the h o ld in g  at any  tim e.

■ N o  d isc o m fo rts  fo  sung la rs  
du rin g  w in te r in g .

• M in im um  pane l exhau s tion  
w ith  p e r io d ic  rest.

• T app in g  cu t is  m ain ta ined 
w ith in  tapp in g  reach  thus 
e lim in a ting  the  use o f a po le .

■ B a rk  con sum p tion  is  reduced 
on the  high pane l.

• U p w a rd  tapp ing  is  a vo ided  
du rin g  the  m onsoon  season .

T o  e f fe c t  b e tte r  s tan d a rd s  of 
u p w a rd  tapp in g , tapp ing w tth  
quarte r sp ira ls  cou ld  bo in co rpo ra ­
te d  w ith  m arker g roo ve s  made 
p a ra lle l or v e r t ic a l to  the cut 
w h e re  the s tim u lan t is app lied . 
P re fe ra b ly , g rooves shou ld  be 
deep  fo r b e tte r  y ie ld  in c rease s.



* H a p h a za rd  f a l l in g  o f  b a rk  
s h a v in g s  on  th e  (a ce  c a u se s  
d is c o m fo r t .

A d d i t io n a l w o r l(  in v o lv e d  in 
g u id in g  la t e x  t o  th e  c u t  and  
c le a n in g  m e s s y  p a n e ls  d e la y s  
t a p p in g .

R e q u ire m e n t  o f  s p e c ia l sl< ijl:

* S im u lt a n e o u s  p u sh in g  o f  the  
k n ife  o v e r  the  c u t  an d  s h a v in g  
o f f  th e  b a rk  w ith  a p o le  r e q ­
u ire s  g re a t  s k i l l .

* T a p p in g  o f  a c u te ly  a n g le d  
g ro o v e s  is  q u it e  d i f f i c u l t .

* C o r r e c t  p la c e m e n t  o f  k n ife  
t o  a v o id  a c u te ly  a n g le d  or 
o b tu s e - s h a p e d  g ro o v e s  is  
d i f f i c u l t  s in c e  th ic k n e s s  o f 
b a rk  v a r ie s  f r o m  t r e e  to  t re e .

S p i l la g e  o f ta te x ;

* S p i l l a g e  o f  la t e x  is  p re v a le n t  
s in c e  b a rk  belovt^ is  d e p le te d .

‘  P r e s e n c e  o f  d r y  p a d s  o f 
r u b b e r  o n  ta p p e d  p a n e ls  or 
m o is t  b a rk  a c c e n tu a te s  s p i l l ­
a g e .

'  S p i l la g e  o f  la te x  r e s u l t s  in 
m e s s y  p a n e ls  a n d  to s s  o f  
c r o p  w h ic h  p s y G h o io g ic e l ly  
d is t u rb s  th e  s m a llh o ld e r .

F ro m  th e s e  o b s e r v a t io n s ,  it 
w a s  a p p a re n t  th a t  m o d if ia c t io n s  
t o  th e  ta p p in g  te c h n iq u e  a n d  the  
im p le m e n t  w a s  n e c e s s a r y  to  
m in im is e  s o m e  o f  th e s e  c o n s t r a i­
n ts .  S e v e ra l in n o v a t io n s  w e re  
t h e re fo re  m a d e  a n d  e v a lu a te d  in 
a n e w  s e r ie s  o f u p w a rd  ta p p in g  
p r o je c t s .

Periodic Downward/Upnord 
Tapping

T h e  a p p ro a c h  a d o p te d  h e re  is  
t o  ta p  q u a r te r  s p ir a l u p w a rd s  
w i t h  s t im u la t io n  a f t e r  r e fo lia t io n  
a n d  h a lf  s p ir a l d o w n w a r d s
d u r in g  w in t e r in g  ^Figure J i -
Y ie ld s  o b ta in e d  w i t h  th is  s y s te m
I T a b le  2 ) w e re  s a t i s f a c t o r y .
B a r k  c o n s u m p tio n  w a s  re d u c e d .

Upward Tapping with M arket 
Grooves

F ig u re  ! .  P e r io d ic  u p w a rd  a n d  
d o w n w a r d  ta p p in g

g n ed  to  f a c i l it a t e  u p w a rd  and 
d o w n w a rd  ta p p in g  (F igure 3) 
T h is  b id ir e c t io n a l k n ife  w a s  found 
to  b e  s u ita b le  fo r  sm a llh o ld e rs  
R e sp o n se s  o f  s m a llh o ld e rs  to 
th is  k n ife  w e re  as fo llo w s ;

• U p w a rd  ta p p in g  w a s  easier 
s in c e  the  b la d e  re ta in e d  the 
s h a rp n e s s  fo r  o v e r  8 0 0  trees.

• U p w a rd  ta p p in g  w a s  fa s te r 
s in c e  th e  c o rn e rs  co u ld  be 
n e g o t ia te d  e a s ily  w ith  the 
s h o r te r  b le d e - le n g th .

* The  k n ife  c o u ld  b e  u sed  as a 
g o ug e  o r  a s  a Jeb o n g  
(F igu re  4 ) .

* S h a rp e n in g  w a s  e a s ie r in 
c o m p a r is o n  w ith  the  gouge.

Conciusion

U p w a rd  tap p in g  o f h igh  pane l 
p ro v id e s  an  e f fe c t iv e  m ean s o fu p -

Table 2. Yield Oblaiocd witb Upward and 
Downward Tapping Systems

S m a ll
h o ld in g

K u a la
P ila h

1̂  S d / 2 - (U n s t im u la te d )
i  S d /2  8 m /1 2 + 5 .0 % E  
i S d / 2  4 m /1 2

J S d /2 - (U n s t im u la te d )  
\ S d /2  8m  12 4 - 5 .0% E
i  S d /2  4 m /12

Y ie ld  ( k g  ha)
3 m o n th s  

2 4  m o n th s  o f  T o ta l
3 rd  y e a r  (27  m onth s)

2 5 51  ( 1 0 0 )  4 5 9  (1 0 0 )  3 0 1 0  (1 0 0 )

3 7 4 9  ( 1 4 7 )  5 3 7  ( 1 1 7 )  4 2 8 6 ( 1 4 2 )

1 5 0 5  ( 1 0 0 )  2 0 0 ( 1 0 0 )  1 7 0 5  (1 0 0 )

2 5 6 6  ( 1 7 1 )  3 8 0 ( 1 9 0 )  2 9 4 6 ( 1 7 3 )

o f th e  c u t  a t t w o  m o n th ly  in te rv -  
a ls  t o  s e r v e  a s  c o n t r o l m a rk e rs  
fo r  b a rk  c o n su m p tio n  an d  as 
s ite s  fo r  s t im u la n t  a p p l ic a t io n .  
A n o th e r  s y s te m  t e s te d  w a s  the  
v e r t ic a l g ro o v e s  o n  the  fro n t  
an d  b a c k  ch a n n e l.

S lo p s  o f  cu t a n d  b a rk  c o n su m ­
p t io n  w e re  b e t te r  m a in ta in e d  
w i t h  th e  m a rk e r  QtooMQS(Figure 2) 
|n te rm s  o f  y ie ld  r e s p o n s e s  it  w a s  
fo u n d  th a t v e r t ic a l g r o o v e s  w e re  
s u p e r io r  to  p a r a l le l  g ro o v e s  

T a b l e s ) .
Upword Tapping with 

Bidircctii>nai Knife 
T he  J e b o n g  k n i fe  w as r e d e s i­

g ra d m g  th e  u n e c o n o m ic  h o ld in g s. 
T he  e c o n o m ic  b e n e f it s  d e r iv ed  
w i t h  th is  te c h n o lo g y  h ave  been  
d e m o n s tra te d  to  sm a llh o ld e r s  in 
s e v e ra l u p w a rd  ta p p in g  p ro je c ts . 
H o w e v e r ,  u p w a rd  ta p p in g  has 
n o t be e n  fa v o u re d  b y  sm a llh o ld e rs  
due  t o  the  p h y s ic a l d if f ic u lt ie s  
m v o lv e d .

H ig h - le v e l m ic ro  ta p p in g  has 
b e e n  e v a lu a te d  as an a lte rn a te  
m e th o d . Y ie ld s  are  lo w e r  than 
w ith  the  qu a rte r  s p ir a l u p w a rd  
s y s te m  w ith  s t im u la t io n  There  
IS a ls o  th e  d i f f i c u l t y  o f  rem ova l 
o f  t r e e  la c e  w ith  th is  system^ 
U n t il th e se  p ro b le m s  a re  re so lv ed



(a) (b)

F igu re 2 . U pw ard  tapp in g  w ith  m arker  g ro o v es

3 .  A b id i,B C t,o n .t  k n ife  w h ich  U c iH M ., b o th  upw B td  
a n d  d o w n w a rd  tapping .

c o n v e n tio n a l u p w a rd  tapp in g  
w ith  s t im u la t io n  appe a rs  to  be 
the  o n ly  m e thod  fo r in c reasing  
y ie ld s  on h o ld in g s  w ith  th in  
re n e w a ls  o r w h ic h  are  due fo r 
re p la n t in g

It m ay be  p o ss ib le  to  in tro du ce  
h igh -pane l e x p lo ita t io n  on s m a ll­
h o ld in g s  w ith  quarte r s p ir a l ta pp ­
ed u p w a rd s  w ith  s t im u la t io n  and 
h a lf s p ira l d o w n w a rd -ta p p in g  
w ith o u t  s t im u la t io n  du ring  w in te r ­
ing . Fo r long e r p e r io d  o f e x p lo i­
ta t io n  on h igh  p a n e ls  or w here  
e ld e r ly  v illa g e rs  ta p  the ir h o ld ­
ings. s ta g g e re d  upw a rd -tap p in g  
sy s te m s  m ay be  m o re  s u ita b le . 
In th is  app ro a ch , on e -qua rte r or 
o n e - th ird  o f the  h o ld in g s  is  ta p p ­
ed  u p w a rd s  at any one  p e d o d  
fro m  M a y  to  O c to b e r  fo llo w e d  
b y  d o w n w a rd  tapp ing  from  
N o vem b e r to  A p r il w i th  s t im u la ­
t io n  from  N o vem b e r to  D ecem ber. 
T he  remainir>g areas are  tapped  
d o w n w a rd s  w ith  s tim u lan t a p p li­
ed  o n ly  fro m  M a y  to  January  
(T ab le  4 ). A fte r  re fo lia t io n . the 
app ro p r ia te  p lo t s  are  tapped 
u p w a rd s  s u c c e s s iv e ly .

T h is  sy stem  has the fo llo w in g  
advan tag es:

* S tre s s  is  reduced s in ce  u p ­
w a rd  tapp in g  is  c o n fin e d  to  
one -qua rte r or one -th ird  of 
the  ho ld ing  s t any  tim e.

* N o  d isc o m fo rts  fo  sung la re  
du rin g  w in te r in g .

'  M in im um  pane l exhau s tion  
w ith  p e r io d ic  rest.

* T ap p in g  cu t is  m ain ta ined 
wfithin tapp in g  reach  thus 
e lim in a ting  the use o f a poJe.

* Bark  con sum p tion  is  reduced 
on the  high pane l.

* U p w a rd  tapp ing is  avo ided  
du rin g  the  m onsoon  season .

T o  e f fe c t  be tte r s tan da rd s  of 
u p w a rd  tappm g, tapp in g  w ith  
quarte r sp ira ls  co u ld  be in co rp o ra ­
ted  w ith  m arker g ro o v fs  m ade 
p a ra lle l or v e r t ic a l to  the cut 
w he re  the s tim u lan i >s app lied . 
P re fe ra b ly , g rooves shou ld  be 
deep  fo r be tte r  y ie ld  in c rease s.



T a b le  3 . Y ie ld  O b fa in e d  w ith  S t im n la t io n  on M a rk e r  G ro oves

j Y ie ld  (kg /h a )
T e a tm e n t  ! 12 m o n th s  6 m o n th s  o f  18 m o n th s

j 2 n d  y ea r

N i l- T a p p in g  c u t  + E  j 

P a r a l le l  g r o o v e a b o v e j  
c u t  +  E

V e r t i c a l g ro o v e s  r  6 , 
on  fro n t  a n d  b a c k  !

2 5 9 0  ( t o o )  1 0 3 3  ( 1 0 0 )  3  6 2 3  ( 1 0 0 )

2 173  (  8 4 )  8 0 4  (  7 8 )  2 9 7 7  ( 8 2 )

c h a n n e l +  E i 2  3 9 4  ( 9 2 )  1 171  ( 1 1 4 )  3 5 6 5  ( 9 8 )

T a b it  4 . S ch edu le  o f  S tag ge red  U p w a rd  T a p p in g

on H ig h  P an e ls

M a v  t o  O c to b e r N o v e m b e r  to  A p r il
S y s t e m P lo t T a p p in g S t im u la t io n T a p p in g  S t im u la t io n

S e e d lin g j

S ta g g e re d A 1 / 3 S + E M a y , J u ly .S e p t . * S N o v e m b e r
u p w a rd B i S - f E Ju n e I S N o v e m b e i
ta p p in g C i S - f E A u g u s t i S D e ce m b e r
on  J 
a re a D iS - ^ E O c to b e r IS D e ce m b e r

B u d d in g

S ta g g e re d ! A i S  ;-E M a y . J u ly ,  S e p t . j S  +  E N o v e m b e r
u p w a rd

I ® A S - -E Ju n e ,A u g u s t ,  O c t . i S ^ E D e ce m b e r
ta p p in g  
on  i i c J S ^ E J u n e ,A u g u s t .  O c t . i S  +  E D e ce m b e r

T he  b id ir e c t io n a l k n l ie  fa c ilit  
a te s  ea se  o f  ta p p in g . T h is  kn ife 
can  b e  e ith e r  u sed  a s  a d ta w  or 
as 8 push  k n ife  on cu ts  tapped 
u p w a rd s . S in c e  th is  k n ife  can 
a ls o  b e  u se d  fo r  d o w n w a rd  tap­
p ing , the  n e e d  fo r  tw o  se ts  of 
k n iv e s  d o e s  n o t  a r ise .

U p w a rd  tap p in g  in c o rp o ra tin g  
th e s e  a p p ro a ch e s  is  b e in g  cu rre ­
n t ly  e x te n d e d  in  n a tio n -w id e  
d e v e lo p m e n t  p ro ie c t s ,  t^ow evef 
the  t w o  m a jo r p ro b le m s , viz. 
s tre s s  an d  the  req u ire m e n t of 
s p e c ia l s k i l l ,  a re  y e t  to  be re so ­
lv e d . T h e s e  c o n s tra in t s , no doub t 
lim it  w id e i a p p lic a t to n  o f u pw ard  
ta p p in g . M e th o d s  to  ove rco m e  
th e se  c o n s t r a in t s  m e r it  a tten t io n  
an d  a re  b e in g  e v a lu a te d .

( S o u rc e ;  P la n te r s ' B u lle t in .)

F ig k r e  4  T he b id i r e c t io n a l  k n i fe  b e in g  u s e d  a s  a g o u g e  o r  a  J e b o n g .

M A L A Y S I A  H A S  H IG H  
R U B B E R  H O P E S

M a la y s ia  a im s to  beco m e 
the  w o r ld 's  to p  p ro d u ce r  
o f  m a n u fa c iu fe d  rub be r 
g o o d s  b y  the  e n d  o f the  
de c a d e , a c c o rd in g  lo  its  
D e p u ty  P r im e  fy/^inister
D a tu k  rvlusa H ita m . He sa id  
r e c e n t ly  th a t in v e s to r s
s h o u ld  m o ve  in to  m o re  
s h p h is t ic a te d  p io c e s s in g  
fo r  p ro d u c ts  su ch  as su rg i­
c a l g lo v e s ,  ru b b e r  c a th e t ­
e rs  and  m o u ld e d  e n g in e e r­
in g  p ro d u c ts . M a la y s ia  is 
a lr e a d y  the  la rg e s t m anu­
fa c tu re r  an d  e x p o r te r  o f 
ru b b e r  g lo v e s ,  fo am  rub be r 
an d  ru b b e r  b a n d s , bu t she  
u se s  o n ly  th re e  pe r cen t 
o f  th e  c o u n t r y 's  ra w  m ate- 
r ia lp  fo d u c t io n .  D a tu k  M usa  
a d d e d  th a t  M a la y s ia n  man- 
u fa c tu r e is  h a ve  the  ad t'an - 
ta g e  o f  an  a ssu re d  raw  
m a te r ia l s u p p ly  a n d  a m a­
t e r ia l p r ic e  w h ic h  is  30  
p e r  ce n t lo w e r  thun  on the  
in te rn a t io n a l m a rk e t  s in c e  
it  is  e x e m p t fro m  t ra n s ­
p o r t  and  in s u ra n ce  co s ts .



)N A L  SUPPO RT  FOR 
nT  PROGRAM M ES; 

R RO ARD  M O D EL

The author Shrl SG Snndaram IAS, who guided the destiny of the 
Rubber Board for 3 years from 1978 to 1981 is examiniBg bow the 
natural rubber economy got strengthened io the country with parlicuiar 
emphasis on the broad spcctrom of activities aodertaken by (he Rubber 
Board since its inception in 1947. After discussing the organisational 
setup and fuBctioos of the Rubber Board Shri Sundaram analyses the 
progress naade by the Natural Rubber Plantation Industry io India. 
In h'S analysis he agrees that there is close and cootinuous interaction 
between Rubber Board and the growers facilitated by well-calibrated 
madiinery for cross fertilization of ideas. He cooclodes that the growth 
in the natural robber industry has been (he out come of careful, conscious 
dt-clsions by individuals and Institutions to invest (aod reiove.st) !n 
this crop. Shri Suudaram is prescDtly Managing Director, Kerait State 
Industrial Development Corporation Ltd., Trivandrom.

I Introduction

P e rh ap s  no  o th e r ag r icu ltu ra l 
c ro p  o f th e  c o u n try  has unde rg one  
such  a t re m e n d o u s  im p rovem an t 
in  the  la s t  c o u p le  o f  d e ca d e s  as 
n a tu ra l ru b b e r . A re a  under rubber 
has in c re a se d  fro m  1 .15  lakh  
h e c ta re s  d u r in g  1 9 5 7 -5 8 /1 9 5 9 -6 0  
(th re e  y ea r a v e rag e )  to  2 .3 7  lakh  
h e c ta re s  d u r in g  1 9 7 7 -7 8 /1 9 7 9 -8 0 , 
an in c re a se  o f 1 07% . P ro d u c t iv i­
t y  g a in  d u r in g  th is  p e r io d  w a s  a 
h andso m e  117% . P ro d u c t io n  
n a tu ra lly  sh o t  uo b y  4 9 1 % , from  
2 .4 3  th o u sa n d  to n n e s  to  1 43 .6  
tho usan d  to n n e s . T he  Index 
N um be rs  o f  a g r ic u ltu ra l p ro d u c t io n  
(base : T ne n n iu m  e n d in g  1959 - 
7 0 = 1 0 0 )  du r in g  1 9 6 3 -6 4  to
1 9 7 7 -7 8  show f th a t  rubber recorded  
iho h ighest growth in production  
umong a l l  ih e  crops. Index  N um be rs  
o f w rho leaa le  p r ic e  (Ba se : 1970 -

71 = 1 00 )  o f  rub be r reg is te red  an 
in c re a se  o f 9 9 .4 °g  b e tw e en  
1970 -71  and  1 97 8 -79  higher 
than a li o th e r m a jo r c rop s , barr in g  
e x p o rt -o r ie n te d  co m m o d it ie s  lik e  
ca she w nu t pepper, ca rdam om  
and  tea.

O b v io u s ly , no  s in g le  fa c to r  
can  e xp la in  or a c co u n t fo r the 
rem a rkab le , a lm o s t dram atic , 
g ro w th  o f the  na tu ra l rubber 
m du s try . It has been  the  ou tcom e 
o f a h o s t o f fa c to rs ;  som e  o f 
them  fo rtu ito u s , som e r e f le c t in g  
the re sponse  o f fa rm e rs  to  m arket 
fo rc e s . Bu t, n o th ing  w o u ld  appear 
to  have  had as p ro fo u n d  an 
im p ac t as the  re spon s ive  and 
dyn am ic  lead e rsh ip  o f  Rubber 
B o a rd  (RB). T he  o p e ra tiv e  w o rd  
is  'R e sp o n s iv e , ' fo r , R8  e v o lv e d  
and im p lem en ted  p o lic ie s  to 
su it the  chang ing  s itu a t io n s , to

m eet the em erg ing ch a llenges .

T h is  paper a ttem p ts  to  exam ine  
h o w  R 8  w e n t ab o u t the  task of 
Streng then ing  the  n a tu ra l rubber 
e con o m y . The pu rpose  be ing
to  dem onstra te  h o w  an in s titu t­
ion  a rm ed  w ith  adequate  a u to no ­
m y, fin a n c ia l as w e l l  as adm in i- 
s trd tive , and  gu ided by  de fin ite  
long -te rm  g o a ls  can ach ieve
re su lts .

F irs t, le t us ta k e  a lo o k  at the 
o rg an isa t 'on a l se t up and fu n c t­
io n s  o f RB.

II Fonctions &  Organisation of 
Rubber Board

R B w a s  e s tab lish ed  in 1947
w ith  the  o v e ra ll m andate  o f
d eve lopm en t j f  natu ra l rubber. 
Its p r in c ip a l fu n c tion s  are;

unde rtak ing , a s s is t in g  or en­
cou rag ing  s c ie n t i f ic ,  te chno l



o g ic a l o r  e c o n o m ic  re sea rch .' 
im p a r t in g  te c h n ic a l a d v ic e  
a n d  t r a in in g  fo r  im p ro v in g  
a i l  a s p e c t s  o f ru b b e r  c u lt iv a ­
t io n ;

-  im p r o v in g  th e  m a rk e t in g  o f 
ru b b e r;

- fu r? c t io n in g  a s  a s o u r c e  o f  
a u th e n t ic  a n d  u p - to -d e te  d a ta  
on  ru b b e r;

e n h a n c in g  the  w o r k in g  c o n d i­
t io n s  o f ru b b e r  p la n ta t io n  
w o r k e r s ;  and

-  p r o v id m g  a d v ic e  t o  th e  C e n t ­
ra l G o v e rn m e n t  in  a i l  m a tte rs  
r e la t in g  to  the  ru b b e r  in d u ­
s t r y  in c lu d in g  im p o r t  a n d  
e x p o r t  o f  ru b b e r .

R B  Is a t ta ch e d  to  the  M in is t ­
er o f  C o m m e rc e  o f  th e  C e n t ra l 
G o v e r n m e n l a n d  h a s  a fu ll- t im e  
C h a irm a n  a p p o in te d  b y  the 
C e n t r a l G o v e rn m e n t .  T he  C h a ir ­
m an  IS the  p r in c ip a l e x e c u t iv e  
o f f i c e r  r e s p o n s ib le  fo r  th e  fu n c t -  
io n in g  o f  th e  B o a rd  w h ic h  h a s  2 4  
m e m b e r s .  T he  m e m b e rs  r e p re s e n t  
r u b b e r  p r o d u c e r s ,  m a n u fa c tu re rs , 
la b o u r .  P a r lia m e n t  an d  n o m in e e s  
o f  th e  C e n t r a l G o v e rn m e n f

T h e  a c t iv i t ie s  o f  the  R B  are  
o rg a n is e d  u n d e r  fo u r  d e p a rtm e n ts :  
a d m in is t r a t iv e ,  p ro d u c t io n ,  re s e a ­
r c h  a n d  p ro c e s s in g ,

i) Rubber Production Department

R u b b e r  p r o d u c t io n  d e p a rtm e n t  
is  r e s p o n s ib le  fo r  lic e n s in g  and  
r e g is t r a t io n  o f  ru b b e r  e s ta te s , 
im p le m e n ta t io n  o f v a r io u s  d e v e ­
lo p m e n t  an d  e x te n s io n  s e rv ic e  
s c h e m e s ,  c a r r y in g  o u t  e c o n o m ic  
re s e a rc h  a n d  m a n a g e m e n t o f  
r u b b e r  p la n ta t io n  p r o ie c t s  The
f ie ld  s e r v ic e s  a re  r e n d e re d  th ro ugh
15 r e g io n a l o f f i c e s  an d  v a r io u s  
o f f i c e s  o f  F ie ld  O f f ic e r s  lo c a te d  
a t  im p o r t a n t  c e n tr e s  th ro u g h o u t  
th e  ru b b e r  g r o w in g  a re a s .

i i )  Robber Restarch Department: 

T he  R e se a rc h  D e p a rtm e n t  is  
r e p r e s e n te d  b y  the  R ^ b e r  
R e s e a rc h  in s t i tu t e  o f Ind ia  (RRM ) 
w h ic h  w a s  e s t a b lis h e d  in  1 9 5 5 .
II h a s  f iv e  re s e a r c h  d iv is io n s  
c o n c e r n e d  w ith  b o ta n y ,  a g ro n o ­
m y  p a th o lo g y ,  p la n t  p h y s io lo g y

a n d  e x p lo it a t io n  an d  c h e m is t ry  
a n d  te c h n o lo g y .  B ro a d  a re a s  o f 
re s e a rch  u n d e rta k e n  b y  the  
d i f fe re n t  d iv is io n s  are :

- im p ro v e m e t o f  ru b b e r  tree  
an d  re la t e d  b o ta n ic a l p r o b l­
em s;

-  fu n d a m e n ta l a n d  a p p lie d  
a s p e c ts  o f  la te x  f lo w ,  y ie ld  
c o m p o n e n t  a n a ly s is ,  ta p p in g  
m e th o d s , c h e m ic a l s t im u la t ­
io n  o f  y ie ld  e tc:

-- c la s s if ic a t io n  o f ru b b e r  
g ro w in g  s o i ls  a n d  in v e s t ig a t ­
io n s  in to  n u t r it io n a l a n d  
c u ltu ra l p ro b le m s  o f  ru b b e r  
u n d e r  v a r y in g  c o n d it io n s ;

-  p ro b le m s  o f p e s t s  an d  d is e a ­
s e s  an d  th e ir  c o n t ro l;  and

-  p ro c e s s in g ,  c h e m ic a l and  
te c h n o lo g ic a l a s p e c ts  o f 
n a tu ra l ru b b e r .

R R I l s ta r te d  a C e n t ra l e x p e r i­
m e n t s ta t io n  in  1 9 6 6  fo r  c o n d u c ­
t in g  e x p e r im e n ts  on  b o ta n y ,  
a g ro n o m y , p a th o lo g y ,  a n d  p la n t  
p h y s io lo g y .  A  D e m o n s tra t io n  
P lo t  on  c o m m e rc ia l p la n t in g  
h a s  a ls o  be e n  e s t a b lis h e d  tn 1 9 8 0  
in  o rd e r  to  a s c e r ta in  a c tu a l c o s t  
o f  ru b b e r  p la n t in g .

A s  p a r t  o f the  e f fo r t  fo r  in t ro d ­
u c in g  ru b b e r  to  n o n - tra d it io n a l 
a re a s . RRII has e s ta b lis h e d  in 
1 9 7 9  a R e g io n a l R e se a rc h  C e n tre  
a t T r ip u ra . A  S e e d lin g  N u rse ry  
an d  a  B u d -w o o d  m u lt ip l ic a t io n  
N u rs e ry  a re  u n d e r  e s ta b lis h m e n t  
a t t h is  C e n t re .

RRII h a s  pu t in t o  s e r v ic e  a 
m o b ile  s o i l  a n d  p la n t  t is su e  
t e s t in g  la b o r a to r y  fo r  g iv in g  
o n - th e -sp o t  fe r t i l iz e r  re c o m m e n d - 
a t io r ts  tb  s m a ll g r o w e r s  b a sed  
on  s o il a n d  p la n t  t is su e  a n a ly s is .  
T h is  is  a f re e  s e r v ic e .

RRII a ls o  o f fe r s  t ra in in g  f a c i l i ­
t ie s  fo r  s h o r t- te rm  c o u rs e s  on 
ru b b e r  c u lt iv a t io n ,  p ro c e s s in g  
a n d  e s ta te  m a n a g e m e n t. T he  
fa c i l i t ie s  a t  RRII h a ve  be e n  m ade  
a v a i la b le  to  the  U n iv e r s it y  o f 
C o c h in  fo r  c o n d u c t in g  a tw o -y e a r  
p o s t -g ra d u a te  c o u rse  in  ru b b e r  
p ro c e s s in g  an d  t e c h n o lo g y  le a d ­
in g  to  a B . T e c h  D eg re e .

RRII m a in ta in s  o fa ir ly  large 
T e c h n ic a l L ib r& iy  an d  Docum ent- 
e t io n  C e n tre .

in) DcpartincBl of Rubbi-r 
Processioj;;

T h is  d e p a rtm e n t  w a s  e s ta b li­
shed  in  1 9 7 7  fo i the  im p lem en t­
a t io n  o f the  ru b b e r  p ro ce ss in g  
c o m p o n e n t  o f the  K e ra la  A g r ic u l­
tu ra l D e v e lo p m e n t  P ro je c t  f in a n ­
c e d  b y  the  W o r ld  B a n k . Th is 
d e p a rtm e n t  is  c o n ce rn e d  w ith  
p la n n in g  an d  im p le m e n ta t io n  of 
m o d e rn  ru b b e r  p ro c e s s in g  p ro ie ­
c t s .  o f fe r in g  a d v is o ry  and tra in ­
ing  s e rv ic e s  on  m o d e rn  m e lhodfi 
o f  ru b b e r  p ro c e s s in g  and  op e ra t­
in g  th e  R B 's  C rum b  R ubb e r p ilo t  
p la n t .

iv) RB-lTie Source of Information 
on Rubber;

O n e  o f th e  k e y  ro le s  o f RB  is 
c o l le c t io n ,  p ro c e s s in g  and  d is s e ­
m in a t io n  o f  a u th e n t ic  and  up-to- 
d a te  in fo rm a t io n  on  a l l  a sp e c ts  
p e r ta in in g  to  ru b b e r . It has five 
re g u la r  p u b lic a t io n s  be s id e s  
a d v is o r y  p a m p h le ts . 

y) T h e  S o u rce  o f  Funds fo r  RB :

R B  is  f in a n c ia l ly  s e lf  s u f f ic ie n t .  
Its  p r in c ip a l s o u rc e  o f  in co m e  is 
an  e x c is e  d u ty  (C e s s )  p a id  by 
the  m a n u fa c tu re rs  o f rubber 
p ro d u c ts  on  the  n a tu ra l rubber 
co n su m e d  b y  th e m . R 8  is  a lso  
c o l le c t in g  the  d if fe te n c e  b e tw e en  
the  la n d e d  c o s t  o f im p orted  
n a tu ra l ru b b e r  an d  the  Indian 
c o n t r o lle d  p r ic e  w h e n e v e r  the 
fo rm e r  is  le s s  than  the  la t te r .

T he  m a jo r  ite m s  o f  e x p e n d itu re  
a re  d e v e lo p m e n t  and  ex te n s io n  
e x p e n se s  in c lu d in g  sub s id ie s , 
re se a rch , la b o u r  w e l fa r e ,  c o s l 
o f th e  d e p a rtm e n t  o f rubber 
p ro c e s s in g  an d  g e n e ra l adm in i' 
s tra t io n .

T he  an nu a l re v e n ue  o f RB  has 
a lw a y s  be a n  in  e x c e s s  o f its  
e x p e n d itu re .  T he  B o a rd  em oys 
a h ig h  d e g re e  o f  fm o n c ia l a u to no ­
m y , a lth o u g h  it s  b u d g e ta ry  p ro p o ­
s a ls  n eed  the  c le a ra n c e  o f the 
C e n t ra l G o v e rm e n t.

vi) R uh b iir  A  C o D lro l lo d  Item:

R ub b e r  is  a c o n t r o l le d  item . 
Its  p ro d u c t io n ,  s a le  and  m an iifa c -



tu fe  have  to  bo  ca rr ie d  ou t under 
iice n se s . E v e ry  e s ta te  o r h o ld in g  
m ust b e  re g is te re d . A n y  p e rson  
w e n iin g  to  p la n t  or re p la n t  rub be r 
m ust ta k e  ou t a l ic e n s e .  Eve ry  
lic e n s e  h o ld e r  has to^furnish to  
RB  a ll in fo rm a t io n  a b o u t the  area 
p lan te d  o r r e -p la n te d  fro m  tim e 
to  t im e .

W h a t is  m o s t s t r ik in g  about 
the  fu n c tio n in g  o f  R 8  is  its  
c o n ce rn  w ith  the  to ta l s pe c trum  
o f a c t iv it ie s  re la t in g  to  rub be r, 
from  fu n d a m e n ta l a n d  ap p lie d  
re s e a rch  in to  e v o lv in g  n e w  
s t r a in s  to  ru b b e r  p ro c e s s in g  and 
b e y o n d . W h ile  lo o k in g  fo r  c lu e s  
to  u n d e rs ta n d  the  e n o rm o us ly  
s a t is f y in g  p e r fo rm a n ce  o f  na tu ra l 
ru b b e r, th is  a ll p e rv a s iv e  in v o lv e ­
m en t o f s in g le  in s t itu t io n  and  its  
p o lic ie s  a p p e a rs  to  be  the  m o st 
o v e r r id in g .

I I I .  P R O G R E SS O F  NATURAL 
R U B B E R  IM INDIA

i) Overall Trends

T he  fo l lo w in g  num b e rs  p re sen t 
the  o v e ra ll g ro w th  o f n a tu ra l 
ru b b e r  in  Ind ia in  p e rs p JC t iv e .

h igh  o rde r aa re f le c te d  in  the 
m ass ive  area e xpan sion ;

Inves tm en ts  have  been  f lo w -  
m g in to  th is  s e c to r  p rim a rily  
due to  the  a t t ra c t iv e  re turn s  
o f fe re d  b y  the  crop*;

-  The  c o n tr ib u t io n  o f  p ro d u c t­
iv i t y  im p rovem en t to  in c rease  
in  p ro d u c t io n  is  fo u nd  to  be 
p ron o un ced ; tn fa c t , m ore 
p ron o un ced  than  n ea r ly  a il 
o th e r c rop s ; and

-  L a te  S e v e n t ie s  v^ttnessed a 
le v e l l in g  o f f  o f  g ro w th  in 
area , p ro d u c t io n  an d  produ* 
c t i it y .

It w o u ld  be  in s tru c t iv e  to  
is o la te  the  u nd e rly in g  ca sua l 
lin k s  b e tw e e n  the se  trend s. The 
L a n d  C e il in g  en a c tm e n ts  o f 
K e ra la  (w h ich  a c c o u n ts  fo r an 
o v e rw h e lm in g ly  la rg e  sha re  of 
the  to ta l a rea  and  p ro d u c t io n  of 
rub be r in  the  co u n try )  p ro m p ted  
a s h if t  in  la n d  u t i liz a t io n  in 
fa v o u r  o f p la n ta t io n s  e s s e n t ia l ly  
ru b b e r. N e w  p la n te d  a rea  under 
rub be r a ve raged  137 9  h ec ta res  
du r in g  the  f ir s t  h a lf  ( f iv e  yea rs) 
o f the  F if t ie s ,  w h e ra s  it s h o t up

(3  Yea r averages)

P ro d c t iv ity

P e r io d
(T r ie nn iu m
end ing)

1 9 5 0 -5 1
i9 6 0  61
1 9 7 0 -7 1
1 9 7 9 -5 0

T o ta l
P e r io d

( ' 0 0 0 (%  in - ( t/h )u (%  in ­ ( ‘ 0 0 0 (% in ­
H ec- c re a se ) crease ) tonne s) crease)
( ta re s )

67 .4 _ 307 15.7 _
1 23 .2 82 ,7 3 52 14.7 24 .7 57.2
195 .8 5 9 .0 6 15 74.7 81 7 231 .1
2 37  4 21 ,3 7 50 21 .9 143 ,6 75.7

252 .2 144 .3 _ 8 14 .6

Index  N u m b e rs  (Ba se ; tr ie nn ium  
en d in g  1 9 6 9 - 7 0 *  100 ) o f a g r ic u ­
ltu ra l p ro d u c t io n  and  p ro d u c t iv i­
ty  s h o w  th a t ru b b e r  re g is ­
te re d  the  h ighest g ro w th  in 
p ro d u c t io n  an d  p ro d u c t iv ity  
am ong  a l l  the  c ro p s  d u r in g  the 
p e r io d  1 9 6 3 -6 4  to  1 9 7 7 -7 8 .

The a b o ve  s t a t is t ic s  u nd e rsco re  
fe w  s ig n if ic a n t  p o in te rs ;

l^atural ru b b e r  has bean  
a t t ra c t in g  in v e s tm e n ts  o f a

to  11. 2 1 3  h e c ta re s  du rin g  the 
se c o n d  h a lf o f  the  F if t ie s .  T h is  
b u rst o f  area g ro w th , h o w e ve r , 
c o u ld  n o t be  m a in ta in ed  s in c e  
then .

The ve ry  fa c t tha t the  c lim a tic  
c o n d it io n s  and to p o g ra p h ic  fe a t ­
u res o f p a r t  o f  K e ra la  w e re  found 
to  b e  id ea l fo r rubber g row in g  
has p ro ve d  to  be  qu ite  he lp fu l. 
In no other S ta te  cou ld  there  
have  been  such en th u s ia s t ic  and

v igo rou s  response  to  rubber 
g row in g . For one thing, Keta la  
fa rm e rs  h ave  a lw a ys  been exce­
ed in g ly  recep tive  to  new  crops 
and new  ag ricu ltu ra l p ra c t ic e s . 
Fo r anothe r, the in creasing  cost 
o f labou r co m p e lle d  farm ers to  
s h ift  the c ropp in g  patte rn  in 
fa vo u r o f high margin  crops. 
Rubber w a s  found to  be  very 
a p p ro p r ia te . No t on ly  in d iv idua l 
fa rm ers bu t a lso  com pan ie s  and 
even  s o c ia l and  re lig io u s  o rgan is ­
a t io n s  to o k  to  rubber w ith  c o n s i­
d e ra b le  zea l.

But, in the fina l re ckon in g , the 
p r in c ip a l c o n tr ib u to ry  fa c to r  fo r 
the  im p re ss ive  perfo rm ance of 
na tu ra l rubbe r has been the 
shee r e c o n o m ic s  o f rubber g ro w ­
ing . Rubb e r cu lt iv a tio n  s im p ly  
tu rn ed  out to  be a h igh ly  rew a rd ­
in g  b u s in e ss . A n d  RB d id a great 
d ea l t o  m ake  it  so.

A t  th is  junctu re , there is  need 
to  in t ro d u ce  a ceu tiona ry  po in t. 
It is  n o t  be ing  suggested that 
e v e ry th in g  tha t R B d td (o r. in fact, 
d id  no t do ) w a s  m ost e f fe c t iv e  
o r  a p p ro p r ia te . W hat is  sought 
to  be em phas ised  is that any 
o b je c t iv e  eva lu a tion  o f R 3 's  
o v e ra ll p e rfo rm ance  canno t but 
be  h igh ly  po s it iv e . Be fo re  w e 
turn to  such  an asse ssm en t, le t 
us d e lin ea te  som e  o f the  im p o rt­
an t fe a tu re s  o f n a tu ra l rubber 
in d u stry  in  Ind ia .

* T w o  fa c to rs  re in fo rce  this 
p ro p o s it io n . F irs t, rubber 
c u lt iv a t io n  is a r e la t iv e ly  
c a p ita l - in te n s iv e  a c t iv ity . 
H ence  ta k in g  to  rubber cu lt­
iv a tio n  is  a m a jo r in vestm ent 
d e c is io n  w h ich  is  no rm a lly  
taken  o n ly  a fte r  ca re fu l ana­
ly s is  o f the c o s ts  and bene fi­
ts . U n le s s  the re tu rn s are high 
enough, s o  m any in d iv idua ls  
and in s titu t io n s  w o u ld  not 
h ave  in v e s ted  so  much funds 
in  rubber. S e co n d ly , the 
g e s ta t ion  per io d  fo r rubber 
is  long: in ves tm e n t in rubber 
s ta r ts  y ie ld in g  o n ly  a fte r  a 
m in im um  pe riod  o f 7 years. 
H ence  the re turn s shou ld  
in c lu d e  an e lem ent o f r isk  
prem ium . Tha t it  does is 
c le a r .



ii) N atural Rubber iDdustry-Some 
Broad Dimensions

In the  re s t  o f  th e  w o r ld ,  ru b b e r  
p r o c e s s in g  in d u s t r y  is  d o m in a te d  
b y  s y n t h e t ic  r u b b e r .  In c o n t r a s t ,  
in  In d ia  n a tu ra l ru b b e r  a c c o u n ts  
f o r  o v e r  7 0  p e r  c e n t  o f  th e  to ta l 
c o n s u m p t io n  o f  ru b b e r-  T h is  is  
ju s t  a s  w e l l ,  g iv e n  th e  fa c t  th a t 
s y n t h e t ic  r u b b e r  is  a p e tro le u m  
d e r iv a t iv e  a n d  th e  S o c ia l C o s t '  
o f  c o n s u m p t io n  o f  t h is  m a te r ia l 
c a n  b e  s e v e re .

In s y m p a th y  w i t h  th e  g ro w th  
o f  p r o c e s s in g  in d u s t r y .  the  
d e m a n d  fo r  n a tu ra l ru b b e r  has 
a ls o  b e e n  t r e n d in g  u p w a rd s . 
C o n s u m p t io n s  h a s  in c r e a s e d  
fr o m  3 3  0 0 0  t o n n e s  du r in g  
1 9 5 6 - 5 7 / 5 8 - 5 9  (3  y e a r  a v e ra g e )  
to  1 5 0 .0 0 0  to n n e s  d u r in g  1 9 7 6 - 
7 7 / 7 8 - 7 9  ( 3  y e a r  a v e ra g e )  r e g i­
s t e r in g  an  a v e ra g e  a n n u a l g ro w th  
o f  n e a r ly  18  p e r  c e n t.

D e m a n d  fo r  n a tu ra l ru b b e r  e x ­
c e e d e d  d o m e s t ic  p ro d u c t io n  
th ro u g h o u t  th e  F if t ie s  an d  the  
S ix t ie s  n e c e s s it a t in g  im p o r t s .  B y  
th e  S e v e n t ie s ,  d o m e s t ic  o u tp u t 
c a u g h t  up  w ith  th e  d o m e s t ic  
d e m a n d , th e  e x c e p t io n  b e in g  
th e  la s t  t w o  t o  th re e  y e a r s  o f the  
d e c a d e .  T h e  fo l lo w in g  ra t io s  
la r g e ly  b e a r  t h is  ou t.

P e r io d  D o m e s t ic  P ro -
(5  y e a r  a v e ra g e s )  d u t io n  a s %  o f 

D o m e s t ic  
C o n s u m p t io n

1 9 5 0 - 5 1  to  1 9 5 4 - 5 5  8 5 .8
1 9 5 5 - 5 6  t o  1 9 5 9 - 6 0  7 1 .8
1 9 6 0 - 6 1  t o  1 9 6 4 - 6 5  6 1 .9
1 9 6 5 - 6 6  t o  1 9 6 9 - 7 0  8 5 .0
1 9 7 0 -7 1  t o  1 9 7 4 - 7 5  1 0 1 .9
1 9 7 6 - 7 6  t o  1 9 7 8 - 7 9  9 9 .4

D o m e s t ic  p r o d u c t io n  a n d  d e m ­
a n d  h a ve  n o t  b e e n  a s  f in e ly  
b a la n c e d  a s  is  b e in g  im p lie d .  
T h e re  h a ve  b e e n  y e a r s  o f  d is ­
lo c a t io n s .  P r o d u c t io n  o u t s t r ip p e d  
d o m e s t ic  d e m a n d  in  1 9 7 5 -7 6 ,
1 9 7 6 -7 7  a n d  1 9 7 7 -7 8  r e s u lt in g  
in  fa it  in  p r ic e s .  T o  a r r e s t  fu r th e r  
f a l l  in  p n c e a .  e x p o r t s  w e re  
e f ie c t s d :  1 2 ,2 9 6  to n n e s  i "  '9 7 6 -  
7 7  a n d  n , 0 7 8 t o n n e s  in  1 9 7 7 -7 8 .  
T h e  s itu a t io n  r e v e r s e d  it s e lf  
p r e t t y  s o o n  w i t h  d e m a n d  e x c e e d ­
in g  d o m e s t ic  p r o d u c t io n  fro m

1 9 7 8 -7 9  o n w a rd s .  In 1 98 0 -81  
d e m a nd  w a s  o f  the  o rd e r  o f
1 7 5 .0 0 0  to n n e s  as a g a in s t p ro ­
d u c t io n  o f  1 5 5 ,0 0 0  to n n e s , the  
h ig h e s t e v e r . P r ic e s  n a tu ra lly  
f la r e d  up. ( P r ic e  o f  R.V1A G rade  
e s c a la t e d  fro m  R s  1 0 .8 5  p e r  kg . 
in  J a n u a ry  1 9 8 0  to  R s . 15 p e r  kg . 
du r in g  th e  m id d le  o f  1 9 8 1 )  
T h e re  w a s  an o u tc r y  f r o m  the . 
c o n su m e rs  o f  ru b b e r , p a r t ic u la r ly  
t y re  m a n u fa c tu re rs , fo r  im p o r ts  
t o  m ee t the  s u p p ly  g ap  an d  to  
s ta b i l i z e  the  p r ic e .

D e s p ite  an nu a l f lu c tu a t io n s ,  the  
o v e r a ll t re n d  in  th e  p r ic e  o f 
n a tu ra l ru b b e r  h a s  b e e n  u p w a rd s . 
A v e ra g e  p r ic b  fo r  lo t  ru b b e r  in  
K o t ta y a m  m a rk e t  in c re a se d  fro m  
R s . 4 .6 5  p e r  k g  in  1 9 6 8 -6 9  to  
R s . 1 0 .1 6  in  1 9 7 9 -8 0 ,  u p  b y  
1 18 .2 % . T he  m o ve m e n t  o f  In d ic e s  
o f  p r ic e s  in d ic a te  th a t  du r in g  
1 9 7 0 -7 1  t o  1 9 7 8 -7 9 .  the  o v e r a ll 
in c re a se  in  th e  p r ic e  o f  n a tu ra l 
ru b b e r  w a s  h ig h e r th a n  th e  In d ic e s  
o f  p r ic e s  o f  a l l  c o m m o d it ie s  and  
e v e n  ru b b e r  p r o d u c t s  a fte r
1 9 7 7 -7 8 .

T h e  M in is t r y  o f  C o m m e rce  
d e te rm in e s  ( a n d  p e r io d ic a l ly  r e ­
v is e s )  th e  m in im um  p r ic e s  fo r  the  
d i f fe r e n t  g ra d e s  o f  r u b b e r  M a rk e t  
p r ic e s ,  h o w e v e r  te n d  to  m o ve  up 
an d  d o w n  d e p e n d in g  u pon  the  
d e m a n d -  s u p p ly  s itu a t io n  and  
th e y  n e e d  n o t  n e c e s s a r i ly  t o  be  
in  l in e  w i t h  the  p r ic e s  n o t if ie d  
b y  th e  G o v e rn m e n t .

In d ia n  p r ic e  o f  n a tu ra l ru b b e r  
h a s  b e e n  m u ch  h ig h e r than  the 
w o r ld  m a rk e t  p r ic e .  W h e n  the  
In d ia n  p r ic e  o f  R M A  g ra d e  in  
th e  m id d le  o f  1 98 1  w a s  ru lin g  
at a ro u n d  R s . 1 5 /k g . it  w a s  R s. 
7 to  R s  a/kg. in  M a la y s ia  an d
4  t o  R s . 5 /k g .  in  S r i  L a n k a . T he  
r a te  o f  in c re a se  in  p r ic e  w a s  
a ls o  o f  a h igh e r o rd e r  in  Ind ia; 
a v e ra g e  p r ic e  o f  R S S -1  a t C o c h in /  
K o t ta y a m  s h o w e d  an in c r e a s e  o f 
2 7 3 %  d u r in g  1 9 6 4 - 8 0  a s  c o m p a r -  
e d  t o  108 °o  d u r in g  th e  sam e  
p e r io d  fo r  th e  sa m e  g ra d e  a t  
K u a la  L u m p u r.

D if fe re n c e s  in  the  c o s t  o f 
p ro d u c t io n  o r  d e m a n d -s y p p iy  
b a la n c e  se e m  to  be  o n ly  p a r t ia l ly  
e x p la in in g  th e  v a s t  d i s s im i la r it y

in  p r ic e s .  The  b a rg a in in g  streng th  
a n d  the  h o ld in g  p o w e r  o f  the 
ru b b e r  g ro w e r s  o f Ke ra la , w h ich  
a c c o u n ts  fo r  o v e r  90%  o f the 
c o u n t r y 's  o u tp u t, h a ve  c o n tr ib u t­
e d  in  n o  s m a ll m easu re  to  m a in ta ­
in  the  p r ic e s  a t the  re la t iv e ly  hiah 
le v e l.

R ub b e r  in d u s t ry - th e  natu ra l 
ru b b e r  s a c to r  as w e l l  a s  the  p ro ce ­
s s in g  s e c to r - is  c h a ra c te r is e d  by 
s tro n g  lo b b ie s .  P ro c e s s in g  se c to r 
h a s  th re e  or fo u r  a s so c ia t io n s  to  
lo o k  a fte r  the  in te re s t s  o f the  re sp ­
e c t iv e  p ro d u c t  g ro u p s . Bu t. m ore 
s ig n if ic a n t  has b e e n  the  gradua l 
a c c re t io n  o f  econom >c an d  p o lit i­
c a l c lo u t  o f  th e  ru b b e r  g ro w e rs . 
T he  'b a la n c e  o f p o w e r ’ has  been 
in  fa v o u r  o f  m a n u fa c tu re rs  o f 
ru b b e r  p ro d u c ts  t i l l  r e c e n t ly .  No t 
a n y  m o re .

N o w  the  fa rm e rs  d e te rm in e  the 
p r ic e  and  the  q u a n t ity  to  be 
re le a s e d  a t d i f fe r e n t  le v e ls  o f 
p r ic e s .  If in fo rm a t io n  is  p o w e r, 
the  ru b b e r  g r o w e r s  have  it, 
th a n k s  to  R 8 . T he  g ro w e r s  are 
fe d  w ith  a ll the  n e c e s s a ry  data 
on  a w id e  rang e  o f  is su e s  to  
fa c i l it a t e  the  p ro c e s s  o f  '^Qcision 
m akm g . T he  ty p e s  o f p e o p le  w ho  
to o k  to  ru b b e r  g ro w in g  have 
be e n  s u c h -e d u c a te d ,  a le r t , aggr- 
e s s iv e - t h a t  th e y  a re  com pe ten t 
to  h a n d le  an d  m a ke  u se  o f the 
in fo rm a t io n .  R B  has a ls o  been 
in s tru m e n ta l in  e n ha n c in g  the ir 
f in a n c ia l s ta m in a  (m o re  about 
w h ic h  a l i t t le  la te r )w h ic h  en ab le  
them  to  h o ld  b a c k  su p p ly  to  
in f lu e n c e  p r ic e s .  B e c a u se  o f their 
e c o n o m ic  p o w e r ,  ru b b e r  g ro w e rs  
a re  b e in g  a s s id u o u s ly  w o o d  by 
n e a r ly  a ll the  p o lit ic a l p a r t ie s  
w h ic h  fu r th e r  r e in fo rc e  the ir 
s t re n g th .

IV . R B ’s Development EffortB:
A Winning Formulation

R B 's  d e v e lo p m e n t  e f fo r t s  re ­
p re s e n t  an e f fe c t iv e  le s so n  fo r 
an y  p ro g ra m e  fo r  an a g r icu ltu ra l 
c ro p . It w o u ld ,  in  fa c t ,  a pp sa f 
th a t th e  b a s ic  a p p ro a ch e s  a d o p t­
e d  b y  R B  a re  re le v a n t  to r  any 
d e v e lo p m e n t  p ro g ra m m e .

R B 's  e f fo r t  h a ve  b e e n  fo cu s se d  
on  th re e  v it a l a reas:



resr>arch and  d a v a lo p m e n t , e x te n ­
s io n  s e rv ic e s  and  fin a n c ia l a ss  s t ­
an ce . P ro g ram m es  e v o lv e d  b y  R3  
w e re  e e s e n tta lly  w o v e n  around  
the se  a s p e c ts .

1) Research  &  DcvclopmeaC

F e w  a g r ic u ltu ra l c r o p s  in the  
c o u n try  h a ve  had  the  b e n e f it  o f  as 
m uch  fu n d a m e n ta l and  a p p lie d  re­
se a rc h  e f fo r t s  as ru b b e r, R jb b e r  
R e se a rch  In s t itu te  o f  In d ia (R R ll)  is  
an  o u ts ta n d in g  o rg a n is a t io n  o f its  
k in d  and  has c o n tr ib u te d  s ig n if i­
c a n t ly  to  the  o v e ra ll g ro w th  o f 
n a tu ra l ru b b e r  in the  c o u n try . Its 
re s e a rch  p ro g ram m e  en com pasa - 
s e d  n e a r ly  e v e ry th in g  co n ce rn in g  
rub be r. D is c u s s io n  on the  fu llra n g e  
a c t iv it ie s  an d  a ch ie v em en ts  o f 
R B 's  R &  D e f f r o t s  is  outsi<1e the 
p u rv ie w  o f t h is  p ape r, (The  s co p e  
o f  w o rk  o f R R i l w h ic h  is  b r ie f ly  
re fe r re d  to  e a r lie r  g iv e s  a fla v o u r  
o f  it s  re se a rch  p ro g ram m es). 
S u f f ic e  it to  m en t ion  th a t re s e ­
a rch  re n d e re d  ru b b e r  c u lt iv a t io n  a 
h ig h ly  re w a rd in g  e c o n o m ic  a c t i­
v it y  in  K e r a la ,  the  hom e o f Ind ian 
rub be r.

R B  r e a lis e d  th a t a re a s  su ita b le  
fo r  ru b b e r  c u lt iv a t io n  is  h m lte d  in 
the  c o u n try  and . h en ce , in c re a s in g  
p ro d u c t io n  an d  p ro d u c t iv it y  on  a 
lo n g - te rm  baS iS  w a r r a n ts  d is- 
co v e rm g  h igh  y ie ld in g  p lan t in g  
m a te r ia ls  a n d  th e ir  p ro p a g a t io n . 
R B 's  a c h ie v e m e n ts  in th is  a rea  is  
t r u ly  a d m ira b le . S om e  o f the 
c lo n e s  d e v e lo p e d  hy  R R l l co m p a re  
w ith  the  b e s t  in  the  w o r ld .

II) E x te n s io n  Services

T he  e x te n s io n  s e rv ic e s  m a in t­
a in ed  b y  R 3  are  re a lly  fo rm id a b le . 
In fa c t ,  lu b b e r  g ro w e r s  a re  be tte r  
eq u ip p ed  to  h a n d le  the s itu a t io n s  
th e y  e n c o u n te r  on  the  fa rm  and 
a t the  m a rk e t  p la c e  than  a lm o s t  a ll 
o th e r fa rm e rs . F in d in g s  a t the  
la b o ra to ry  a re  q u ic k iy  fa n s m it t e d  
to  the  f ie ld ;  f ie ld  p ro b le m s , in  
turn, d e te rm in e  the  rang e  o f 
enqu iry  a t the  la b o ra to ry  or 
re sea rch  ce n tre s .

T he re  is  c lo s e  and  con t in uo u s  
in te ra c t io n  be tA /een  R 3  and  the 
g ro w e rs  fa c i l i t a t e d  b y  w e l l - c a l i ­
b ra ted  m a ch in e ry  fo r  th is  k in d  
Of c r o s s - fe r t i l i z a t io n  o f id ea s.

D em on stra t ion  p lo ts . Rubber 
T a p p in g  D em on stra to rs , R jb b e r  
T a p p e ts ' T ra in in g  S cn o o ls . 
S ta t io n s  o f F ie ld  O ff ic e rs  and 
Ju n io r  F ie ld  O ff ic e r s  at the im p or­
ta n t g ro w in g  ce n tre s , m ass 
c o n ta c t  cam pa igns  through 
sem in a rs , s tu d y  c la s s e s  and e xh i­
b it io n s  are  a ll p a rt  o f the  schem e 
o f th in g s . A n  in te re s t in g  featu re 
o f rub be r c u lt iv a t io n  in  K e ra la  is 
th a t it  is  d o m in a te d  b y  C h r is t ia n  
c o m m un ity . R 8  d id  n o t h e s ita te  to 
re a ch  o u t to  the  fa rm e rs  through  
the  w e l l- o rg a n is e d  church  m ach i­
n e ry  fo r  im p a rtin g  k n o w le d g e  on 
ru b b e r.

M o s t  o f a ll .  R 8  has been  the  
sou rce  o f r e lia b le  d a ta  m ade 
a v a ila b le  th ro ugh  d if fe re n t  p u b li­
c a t io n s . Rubber S tatistica l News. 
a m o n th ly , c o n ta in s  re le v a n t  and 
la te s t  rub be r s ta t is t ic s .  Rubber 
Grower's Companion is  a c o m b lo a d  
h a n d b o o k  and  d ia ry  p ub lish ed  
a n n u a lly . It is  a s to re  house  o f 
m io rm a t io n  on  rub be r c u lt iv a t io n  
and  p ro c e s s  ng, on  d eve lo p m e n t 
sch em es  o f R B  and  s ta t is t ic s  
p e r ta in in g  to  rub be r in d u s try . 
Indian R iA ber S la iis iics  p ub lish ed  
a n n u a lly , co n ta in  d a ta  on  rub be r 
p ro d u c t io n , im p o rt, con sum p tion , 
p r ic e , m an u fa c tu re rs  e tc . Rubber 
B oard  Bulletin, a qu a rte rly , ca rr ie s  
a r t ic le s  on re se a rch  f in d in g s  and 
re la te d  s c ie n t i f ic  to p fc s  o f re le ­
van ce  to  g ro w e rs . Rubber, a 
m o n th ly  m agaz in e  in  M a la y a lam . 
i8 in te n d e d  fo r the sm a ll g row er#  
w h o  are  no t c o n ve rsa n t w ith  
m ode rn  s c ie n t i f ic  m e thods o f 
rub be r c u lt iv a t io n  and p ro ce ss in g . 
A p a r t  from  te ch n ic a l a r t ic le s , 
th is  m a g a z in eh a s  co lum n s  dea ling  
w ith  m a tte rs  o f p ra c t ic a l in te re s t 
to  g ro w e is .  H andbook on Natural 
Rubber Production in India is  an 
exhau s tiv e  m anual c o n ta in in g  a 
w e a lth  o f  in fo rm a t io n  on a ll 
a s p e c ts  o f p rod u c t io n  and p ro c e ­
ss ing . Rubber-Fram S eed  to M arket 
is  a b o o k  in M a la y a la m  p repared  
in  the  fo rm  o f le s so n s  on rub be r 
p ro d u c t io n  and  p ro ce ss in g . Price 
.s a fo r tn ig h t ly  m a rke t in fo rm a t­
ion  b u lle t in .  In a d d ition , a d v iso ry  
p am p h le ts  are  re g u la r ly  pub lish ed  
on v a r iou s  a sp e c ts  o f rub be r 
c u lt iv a t io n  and  p ro ce ssm g .

ii i)  F inanc ia l Assistance

The im portance  o f financ ia l 
a ss istan ce  as an instrum ent for 
bring ing  abo u t desired  changes 
in  the  Indian c o n te x t w a s  w e ll-  
re cogn isad  by  R3, pa rticu la rly  
fo r rubber w h ich  s ta r ts  y ie ld ing  
o n ly  a fte r 7 years  or so, l i  tias 
been  des ign ing  and im p lem enting 
s e v e ra l schem es p r im arily  aimed 
at encou rag ing  the fa rm e rs  to 
take  to  high y ie ld in g  p lan ting  
m ate ria ls ; in other w o rd s , m oder­
n is ing  ruober cu lt iv a tion .

RB  in tro du ced  in 1957 a Rep l- 
an ting  S ub s id y  S chem e to  encour­
age g row e rs  to  unde rtake  c le a r­
in g  o f e x is t in g  lo w  y ie ld in g  
rub be r and  rep lan tin g  w ith  high 
y ie ld in g  va r ie tie s . The subsidy 
ra te s  w e re  p e r io d ic a lly  revised 
u p w a rd s  and m a in ta ined a t h igher 
le v e ls  fo r  sm a lle r g row e rs  The 
e lig ib i l it y  c r ite r ia  and m ode o f 
d s3u rsem en t in co rpo ra ted  in the 
schem e ( insured that the  funds 
w a re  e f fe c t iv e ly  u til s sd  fo r the 
pu rpo se  th ey  w e re  in tended .

U n d e r the  Schem e o f A d d it io n a l 
A s s is ta n c e , f in a n c a l support is 
p ro v id e d  to  sm a ll h o ld e rs  ow n ing  
not m ore than  6 07 hecta res  of 
rub be r e s ta te  fo r procu rem en t of 
high y ie ld in g  p lan tin g  m a te ria ls  
and  recom m end ed  fe rt il iz e rs  and 
fo r a dop tin g  s o il con se rva tio n  
m easures.

S in c e  the in tro d u c tio n  o f the 
R ep lan tin g  S u b s d y  S chem e , a 
t o ta l am ount o f Rs. 135 m il lio n  
had been  d isb u rsed  as sub s id y  as 
on 3 0 -9 -1 9 8 0  fo r rep lan t in g  a 
to ta l a rea  o f n enrlv  5 0 ,0 0 0  
h e c ta re s . A d d it io n a l a ss is tan ce  
g ran te d  to  sm a ll h o ld e rs  du ring  
th is  p e r io d  am ounted to  n ea r ly  
Rs. 12 m illio n .

R B  had a ls o  a lib e ra l loan 
s :h em e . The schem e w a s  to  
a s s is t  re g is te re d  S 'n a il g row e rs  
w ith  lo ans  to  expand  their 
h o ld ing s  to  a m in im um  s iz e  by 
n ew  p lan t in g  and a ls o  to  m a in ta ­
in  im m ature areas The loans 
w e re  in te re st- f re e  up to  the end 
o f the 9 th  yea r o f p lan t in g . 
Additior>al a s s 's ta n ce  fo r p ro cu r­
ing h igh y ie ld in g  plantii^g m ateri-



ii) Natural Rubber Industry<Some 
Broad Dimensions

In th e  re s t  o f  th e  w o r ld ,  ru b b e r  
p r o c e s s in g  in d u s t r y  is  d o m in a te d  
b y  s y n t h e t ic  r u b b e r .  In c o n t r a s t ,  
in  In d ia  n a tu ra l ru b b e r  a c c o u n ts  
fo r  o v e r  7 0  pe t c e n t  o f  th e  to ta l 
c o n s u m p t io n  o f  ru b b e r-  T h is  is  
ju s t  a s  w e l l ,  g iv e n  th e  fa c t  tha t 
s y n t h e t i c  ru b b e r  is  a p e tro le u m  
d e r iv a t iv e  an d  th e  'S o c ia l  C o s t ' 
o f  c o n s u m p t io n  o f  th is  m a te r ia l 
c a n  b e  s e v e re .

In s y m p a th y  w i t h  th e  g ro w th  
o f  p r o c e s s in g  in d u s t r y .  the  
d e m a n d  fo r  n a tu ra l ru b b e r  has 
a ls o  b e e n  ( re n d in g  u p w a rd s . 
C o n s u m p t io n s  h a s  in c re a s e d  
fr o m  3 3  0 0 0  to n n e s  du r in g
1 9 5 6 - 5 7 / 5 8 - 5 9  (3  y e a r  a v e ra g e )  
t o  1 5 0 ,0 0 0  to n n e s  d u r in g  1 9 7 6 - 
7 7 / 7 8 - 7 9  ( 3  y e a r  a v e ra g e )  re g i­
s t e r in g  an  a v e ra g e  a rtnua l g ro w th  
o f  n e a r ly  18  p e r  c e n t.

D e m a n d  fo r  n a tu ra l ru b b e r  e x ­
c e e d e d  d o m e s t ic  p ro d u c t io n  
th ro u g h o u t  th e  F if t ie s  a n d  the  
S ix t ie s  n e c e s s it a t in g  im p o r t s .  B y  
th e  S e v e n t ie s ,  d o m e s t ic  o u tp u t 
c a u g h t  u p  w ith  the  d o m e s t ic  
d e m a n d , th e  e x c e p t io n  b e in g  
th e  la s t  t w o  to  th re e  y e a r s  o f  the  
d e c a d e .  T he  fo l lo w in g  r a t io s  
la r g e ly  b a a r  th is  ou t.

P e r io d  D o m e s t ic  P ro -
(5  y e a r  a v e ra g e s )  d u t io n  a s %  o f  

D o m e s t ic  
C o n s u m p t io n

1 9 5 0 - 5 1  to  1 9 5 4 - 5 5  8 5 .8
1 9 5 5 - 5 6  to  1 9 5 9 - 6 0  7 1 .8
1 9 6 0 - 6 1  10 1 9 6 4 - 6 5  6 1 .9
1 9 6 5 - 6 6  t o  1 9 6 9 - 7 0  8 5 .0
1 9 7 0 -7 1  t o  1 9 7 4 - 7 5  1 0 1 .9
1 9 7 5 - 7 6  t o  1 9 7 8 - 7 9  9 9 .4

D o m e s t ic  p r o d u c t io n  a n d  d e m ­
a n d  h a ve  n o t  b e e n  a s  f in e ly  
b a la n c e d  as is  b e in g  im p lie d .  
T h e r e  h a ve  b e e n  y e a r s  o f  d i s ­
lo c a t io n s .  P r o d u c t io n  o u ts t r ip p e d  
d o m e s t ic  d e m a n d  in  1 9 7 5 -7 6 ,
1 9 7 6 -7 7  a n d  1 9 7 7 -7 8  re s u lt in g  
in  fa it  in  p r ic e s .  T o  a r r e s t  fu r th e r  
f a l l  in  p r ic e s ,  e x p o r t s  w e re  
e f ie c le d ;  1 2 ,2 9 5  to n n e s  '9 7 6 -  
7 7  a n d  1 1 .0 7 8 t o n n e s  m  1 9 7 7 -7 8 .  
T h e  s itu a t io n  r e v e r s e d  it s e lf  
p r e t t y  s o o n  w i t h  d e m a n d  e x c e e d ­
in g  d o m e s t ic  p ro d u c t io n  fro m

1 9 7 8 -7 9  o n w a rd s .  In 1 98 0 -81  
d e m a nd  w a s  o f the  O rd e r o f
1 7 5 ,0 0 0  to n n e s  a s  aga in s t p ro ­
d u c t io n  o f  1 5 5 ,0 0 0  to n n e s , the  
h ig h e s t e v e r . P r ic e s  n a tu ra lly  
f la r e d  up. ( P r ic e  o f  R M A  G ra d e  
e s c a la te d  fro m  R s  1 0 .8 5  p e r kg . 
in  J a n u a ry  1 9 8 0  to  R s . 15 p a r  kg . 
du r in g  the  m id d le  o f  1 98 1 }  
T h e re  w a s  an o u tc r y  fro m  the . 
c o n su m e rs  o f  ru b b e r , p a r t ic u la r ly  
t y re  m a n u fa c tu re rs , fo r  im p o r ts  
t o  m ee t th e  s u p p ly  g ap  a n d  to  
s ta b il i z e  the  p r ic e ,

D e s p ite  an nu a l f lu c tu a t io n s ,  the  
o v e ra ll t r e n d  in  the  p r ic e  o f 
n a tu ra l ru b b e r  has b e e n  u p w a rd s . 
A v e ra g e  p r ic e  fo r  lo t  ru b b e r  in 
K o t ta y a m  m a rk e t  in c re a se d  fro m  
R s . 4 . 6 5  p e r  k g  in  1 9 6 8 -6 9  to  
R s . 1 0 .1 6  in  1 9 7 9 -8 0 ,  up b y  
1 18 .2 % . T h e  m o ve m e n t  o f  In d ic e s  
o f  p r ic e s  in d ic a te  th a t  du r in g  
1 9 7 0 -7 1  t o  1 9 7 8 -7 9 .  th e  o v e r a ll 
in c r e a s e  in  th e  p r ic e  o f  n a tu ra l 
ru b b e r  w a s  h ighe r than  th e  In d ic e s  
o f  p r ic e s  o f  a l l  c o m m o d it ie s  and  
e v e n  ru b b e r  p r o d u c t s  a fte r
1 9 7 7 -7 8 .

T h e  fw lin is try  o f  C o m m e rc e  
d e te rm in e s  ( a n d  p e r io d ic a l ly  r e ­
v is e s )  th e  m in im um  p r ic e s  fo r  the 
d i f f e r e n t  g ra d e s  o f r u b b e r .  M a rk e t  
p r ic e s ,  h o w e v e r  te n d  t o  m o v e  up 
an d  d o w n  d e p e n d in g  u pon  the  
d e m a n d -  s u p p ly  s itu a t io n  an d  
th e y  n e e d  n o t  n e c e s s a r ily  to  be  
in  l in e  w ith  the  p r ic e s  n o t if ie d  
b y  th e  G o v e rn m e n t .

In d ia n  p r ic e  o f  n a tu ra l ru b b e r  
h a s  b e e n  m u ch  h ig h e r than  the  
w o r ld  m a rk e t  p r ic e .  W h e n  the  
In d ia n  p r ic e  o f  R M A  g ra d e  in 
th e  m id d le  o f  1 98 1  w a s  ru lin g  
a t  a ro u n d  R s. 1 5 /k g . it  w a s  R«. 
7  to  R s  8 / k g .  in  M a la y s ia  and
4 t o  R s . 5 /k g .  in  S r i  L a n k a .  T he  
r a te  o f  in c r e a s e  in  p r ic e  w a s  
a ls o  o f  a  h ig h e r o rd e r  in  Ind ia; 
a v e ra g e  p r ic e  o f  R S S -1  a t C o c h in /  
K o t t a y a m  s h o w e d  an  in c re a se  o f 
2 7 3 %  d u r in g  1 9 6 4 - 8 0  a s  c o m p e r ­
e d  to  1 0 8 ° i d u r in g  th e  sam e  
p e r io d  fo r  th e  sa m e  g ra d e  a t 
K u a la  L um p u r.

D if fe re n c e s  in  the  c o s t  o f  
p ro d u c t io n  o r  d e m a n d -s u p p ly  
b a la n c e  seem  to  be  o n ly  p a r t ia l ly  
e x p la in in g  th e  v a s t  d i s s im i la r it y

in  p r ic e s .  The  ba rg am ing  streng th  
an d  the  h o ld in g  p o w e r  o f tho 
ru b b e r  g ro w e r s  o f Ke ra la , w h ich  
a c c o u n ts  fo r  o v e r  9 0%  o f the 
c o u n tr y 's  o u tp u t, h a ve  c o n t r ib u t ­
ed  in  n o  s m a ll m easu re  to  m a in ta ­
in  the  p r ic e s  a t  the  r e la t iv e ly  high 
le v e l.

R ub b e r  in d u s t ry - th e  natu ra l 
ru b b e r  s a c to r  a s  w e l l  s s  the  p ro ce ­
s s in g  s e c to r - is  c h a ra c te r is e d  by 
s tro n g  lo b b ie s .  P ro c e s s in g  se c to r 
h a s  th re e  Or fo u r  a s s jc ia t io n s  to  
lo o k  a fte r  the  in te re s t s  o f  the  re sp ­
e c t iv e  p ro d u c t  g ro u p s . Bu t. m ore 
s ig n if ic a n t  has b e e n  the  gradua l 
a c c r e t io n  o f e c o n o m ic  and  p o lit i­
c a l c lo u t  o f  th e  ru b b e r  g ro w e rs . 
T he  'b a la n c e  o f  p o w e r ' has  been 
in  fa v o u r  o f  m a n u fa c tu re rs  of 
r u b b e r  p ro d u c ts  t i l l  r e c e n t ly .  N o t 
a n y  m o re .

N o w  the  fa rm e rs  de te rm in e  the 
p r ic e  and  the  q u a n t ity  to  be 
re le a s e d  a t d i f fe r e n t  le v e ls  o f 
p r ic e s .  If in fo rm a t io n  is  p o w e r, 
the  ru b b e r  g r o w e r s  have  it, 
th a n k s  to  R B . T he  g ro w e r s  are 
fe d  w ith  a ll the  n e c e s s a ry  data 
on  a w id e  rang e  o f  is su e s  to  
fa c i l i t a t e  th e  p ro c e s s  o f  '<ocision 
m a k in g . T h e  t y p e s  o f p e o p w  w ho  
t o o k  to  ru b b e r  g ro w in g  have 
b e e n  s u c h -e d u c a te d ,  a le r t , aggr- 
e s s iv e - t h a t  th e y  a re  com pe ten t 
to  h a n d le  and  m a ke  use o f the 
ir t fo rm a t io n . R 8  has a ls o  been  
in s tru m e n ta l in  enhan c in g  the ir 
f in a n c ia l s ta m in a  (m o re  about 
w h ic h  a l i t t le  la te r )w h ic h  en ab le  
them  to  h o ld  b a c k  s u p p ly  to  
in f lu e n c e  p r ic e s .  B e c a u se  o f their 
e c o n o m ic  p o w e r ,  ru b b e r  g ro w e rs  
a re  b e in g  a s s id u o u s ly  w o o d  by 
n e a r ly  a ll the  p o lit ic a l p a r t ie s  
w h ic h  fu r th e r  re in fo r c e  the ir 
s t re n g th .

IV. RB’s Development Efforts:
A Winning Formulation

R B 's  d e v e lo p m e n t  e f fo r t s  re ­
p re s e n t  an e f fe c t iv e  le s so n  fo r 
an y  p ro g ra m e  fo r  an  a g r icu ltu ra l 
c ro p . It w o u ld ,  in  fa c t ,  appear 
th a t  the  b a s ic  a p p ro a ch e s  a d o p t­
ed  b y  R B  a re  re le v a n t  fo r  any 
d e v e lo p m e n t  p ro g ra m m e ,

R B 's  e f fo r t  h a ve  been  fo cu s se d  
on  th re e  v ita l a reas:



re se a rch  and  d e v e lo p m e n t , e x te n ­
s io n  te r v ic e s  an d  fin a n c ia l a ss  s t ­
a n ce . P ro g ram m es  e v o lv e d  b y  R 3  
w e re  e s s e n t ia l ly  w o v e n  around  
the se  a s p e c ts .

1) R esea rch  &  Developm ent

F e w  a g r ic u ltu ra l c r o p s  in  the  
c o u n try  h a ve  had  the  b e n e f it  o f  as 
m uch  fu n d a m e n ta l and  ap p lie d  re ­
s e a rch  e f fo r t s  as ru b b e r. R jb b e r  
R e se a rch  In s t itu te  o f  Ind ia (RR II) is 
an o u ts ta n d in g  o rg a n is a t io n  o f  its  
k in d  and  h a s  c o n tr ib u te d  s ig n if i­
c a n t ly  to  the  o v e ra ll g ro w th  o f 
n a tu ra l ru b b e r  in the  c o u n try . Its 
re s e a rch  p ro g ram m e  e n co m p a ta -  
s ed  n e a r ly  e v e ry th in g  co n ce rn in g  
rub be r. D is c u s s io n  on the  fu llra n g e  
a c t iv it ie s  and  a ch ie v em en ts  o f 
R B 's  R  &  D  e f f r o t s  is  ou ts ir te  the 
p u rv ie w  o f  t h is  p ape r. (The  s c o p e  
o f  w o rk  o f  RRII w h ic h  is  b r ie f ly  
re fe r re d  to  e a r lie r  g iv e s  a fla v o u r  
o f  it s  re se a rch  p rog ram m es). 
S u f f ic e  it  to  m en t ion  th a t re s e ­
a rc h  re n d e re d  ru b b e r  c u lt iv a t io n  a 
h ig h ly  re w a rd in g  e co n o m ic  a c t i­
v it y  in  K e r a la ,  the  h om e o f Ind ian 
rub be r.

R B  r e a lis e d  th a t  a re a s  su ita b le  
fo r  ru b b e r  c u lt iv a t io n  is  lim ite d  in 
the  c o u n try  and . h en ce , in c re a s in g  
p ro d u c t io n  an d  p r o d u c t iv it y  on  a 
lo n g - te rm  b a s is  w a r r a n ts  d is ­
c o v e r in g  h igh  y ie ld in g  p lan t in g  
m a te r ia ls  a n d  th e ir  p fo p a g a tio n . 
R 3 ‘ s a c h ie v e m e n ts  in th is  a rea  is  
tru ly  a d m ira b le . S o m e  o f the 
c lo n e s  d e v e lo p e d  by  RRII com pa re  
w ith  the  b e s t  in  the  w o r ld .

H) Extension Services

T he  e x te n s io n  s e rv ic e s  m a in t­
a in ed  b y  R 3  a re  re a lty  fo rm id a b le . 
In fa c t ,  ru b b e r  g ro w e rs  are  be tte r  
eq u ip p ed  to  h a nd le  the  s itu a t io n s  
the y  e n c o u n te r  on  the  fa rm  and 
a t the  m a rk e t  p la c e  than  a lm o s t  a ll 
o th e r fa rm e rs . F in d in g s  a t the 
la b o ra to ry  a re  q u ic k ly  t 'a n s m it te d  
to  th e  f ie ld ;  f ie ld  p ro b le m s , in 
turn , d e te rm in e  the  rang e  o f 
enqu iry  a t the  la b o ra to ry  or
re se a rch  ce n tre s .

T he re  is  c lo s e  and  con t in uo u s  
in te ra c t io n  b e tA fe e n  R 3  an d  the 
g ro w e rs  f a c i l i t a t e d  b y  w e l i- c a l i -  
b re ted  m a ch in e ry  fo r  th is  k in d  
o f c r o s s - fe r t i l i z a t io n  o f  id ea s .

D em on stra t ion  p lo ts , Rubber 
T a p p in g  D em onstra to rs , Robber 
T a p p e rs ' T ra in in g  Sctxoo ls. 
S ta t io n s  o f F ie ld  O ff ic e rs  and 
Ju n io r  F ie ld  O ff ic e rs  at the im por­
tan t g ro w in g  ce n tre s , m ass 
c o n ta c t  cam pa igns  through 
s em in a rs , s tu d y  c la s s e s  and e xh i­
b it io n s  a re  a ll p a rt  o f the schem e 
o f th in g s . A n  in te re s t in g  fea tu re  
o f rub be r c u lt iv a t io n  in K e ra la  is 
th a t it  is  d o m in a te d  b y  C h ris t ia n  
co m m un ity . R 3  d id  no t h e s ita te  to 
re a ch  o u t to  the  fa rm e rs  through  
the  w e l l- o rg a n is e d  ch u rch  m ach i­
n e ry  fo r im p a rtin g  k n o w le d g e  on 
ru b b e r.

M o s t  o f  a ll .  R 8  has been  the 
so u rce  o f  r e lia b le  d a ta  m ade 
a v a ila b le  th ro ugh  d if fe re n t  p u b li­
c a t io n s . R ubber S ia iis iic a l News. 
a m o n th ly , co n ta in s  r e le v a n t  and 
la te s t  ru b b e r  s ta t is t ic s .  Rubber  
Grower's Companion  is  a c o m b in ed  
h a n d b o o k  and  d ia ry  p ub lish ed  
an n u a lly . It is  a s to re  hou se  o f 
in fo rm a t io n  on  rub be r c u lt iv a t io n  
and  p ro c e s s 'n g , on  d eve lop m e n t 
sch em es  o f R B  and  s ta t is t ic s  
p e r ta in in g  to  rub be r in d u s try . 
Indian R ubber S la iiu ic s  p ub lish ed  
a n n u a lly , c o n ta in  da ta  on rub be r 
p ro d u c t io n , im p o rt, con sum p tion , 
p r ic e , m an u fa c tu re rs  e tc . Rubber  
B oard  Bulleiin. a qu a rte rly , c a rr ie s  
a r t ic le s  on re sea rch  f in d in g s  and 
re la ted  s c ie n t i f ic  to p ic s  o f r e le ­
va n ce  to  g ro w e rs . Rubber, a 
m o n th ly  m agaz in e  in  M a ia y a lam . 
ts in te nd e d  fo r the  sm a lt g ro w e rs  
w h o  are  no t c o n ve rsa n t w ith  
m odern  s c ie n t i f ic  m e thods o f 
rub be r c u lt iv a t io n  and  p ro ce ss in g . 
A p a r t  from  te ch n ic a l a r t ic le s , 
th is  m a g a z in eh a s  co lum n s  dea ling  
w ith  m a tte rs  o f  p ra c t ic a l in te re s t 
to  g ro w e rs . H andbook on S alu ral  
Rubber Production in India is  an 
exhau s tiv e  m anual c o n ta in in g  a 
w e a lth  o f in fo rm a t io n  on a ll 
a s p e c ts  o f p rod u c t io n  and  p ro c e ­
ss in g  Rubber-From S eed  10 M arket  
is  a b o o k  in M a ia y a la m  p repared  
in  the  fo rm  o f le s so n s  on rubber 
p ro d u c t io n  and p ro ce ss in g . Price 
ŝ 0 fo r tn ig h t ly  m a rke t in fo rm a t­

ion  b u lle t in . In a d d ition , a d v iso ry  
pam p h le ts  are re g u la r ly  pub lish ed  
on v a r iou s  a sp e c ts  o f rub be r 
cu lt iv a t io n  and  p ro ce ss in g .

»I) F iaaac ia l Assistance

The im portance  o f financia l 
a ss istan ce  as an instrum ent fot 
b ring ing about des ired  changes 
m the  Indian c o n te x t w a s  w e ll-  
recogm s3d  by  R3. particu la r ly  
fo r rubber w h ich  s ta r ts  y ie ld ing  
on ly  a fte r 7  years  or so. h  has 
been  des ign ing  and im p lem enting 
se v e ra l schem es, p r im a rily  aimed 
a t encou rag ing  ttie farm ers to 
take  to  high y ie ld in g  p lan ting  
m ate ria ls ; m other w o rd s , m oder­
n is ing  rubber c u lt iv a tion .

RB  in tro du ced  in 1957  a R e p l­
an ting  S ub s id y  S chem e to  encour­
age g ro w e rs  to  unde rtake  c le a r­
ing o f e x is t in g  lo w  y ie ld in g  
rub be r and rep lan tin g  w ith  high 
y ie ld in g  va r ie t ie s . The subsidy 
ra te s  w e re  p e r io d ic a lly  rev ised 
u p w a rd s  and  m a in ta ined at h igher 
le v e ls  fo r  sm a lle r g row e rs  The 
e lig ib i l it y  c r ite r ia  and  m ode o f 
d s su rsem en t in co rpo ra ted  in the 
sch em e  onsured tha t the  funds 
w e re  e f fe c iiv e ly  u til,$3d fo r the 
p u rp ose  th ey  w e re  in tended .

U n d e r the S chem e o f A d d it io n a l 
A s s 's ta n c e , fin an c ia l support is 
p rov id ed  lo  sm a ll h o ld e rs  ow n ing  
no t m ore than  6 07 hecta res  o f 
rub be r e s ta te  fo r procurem ent of 
h igh y ie ld in g  p lan tin g  m a te ria ls  
and  recom m end ed  fe rt il iz e rs  and 
fo r ado p tin g  s o il con se rva tio n  
m easures.

S in c e  the in tro d u c tio n  o f the 
Rep lan tin g  S u b s 'd y  S chem e , a 
to ta l am ount o f Rs. 135 m illio n  
had been  d isb u rsed  as sub s id y  as 
on 3 0 -9 -1 9 B 0  fo r  rep lan t in g  a 
to ta l a rea  o f n ea r ly  5 0 ,0 0 0  
h ec ta res . A d d it io n a l a ss is tan ce  
g ran te d  to  sm a ll h o ld e rs  du ring  
th is  p e r io d  am ounted to  n ea r ly  
Rs. 12 m il lio n .

RB  had a lso  a lib e ra l loan  
schem e. The schem e w a s  to  
a s s is t  re g is te re d  sm a ll g row e rs  
w ith  lo ans  to  expand  their 
h o ld in g s  to  a m in im um  s iz e  by 
n e w  p lan t in g  and a ls o  to  m a in ta ­
in  im m ature areas The lo ans 
w e re  in te re s t- f re e  up to  the and 
o f the 9 th  yea r o f p lan tin g . 
A d d it io n a l a s s 'S tan ce  fo r p rocur- 
ing high y ie ld in g  p lan tin g  m aten -



a !s  a n d  f e r t i l i z e r s  w e r e  g ra n te d  
to  s m a ll g r o w e r s  a v a i i in g  n e w  
p la n t in g  lo a n  a s  in  th e  e s s e  o f  
R e p la n t in g  S u b s id y  S ch e m e . The 
lo a n  s c h e m e  w a s  d is c o n t in u e d  
fr o m  1 9 7 9  o n w a rd s .

T h e  A g r ic u lt u r a l R e f in a n c e  
C o r p o r a t io n  h a s  a s c h e m e  fo r  
p r o v id in g  lo n g  te rm  lo a n s  to  
r u b b e r  p la n t e r s  th ro u g h  s c h e d u le d  
b a n k s  w i t h  th e  te c h n ic a l c o l la b o ­
r a t io n  o f  th e  R B . T h e  lo a n  is  
p r o v id e d  t o  m e e t  th e  c o s t  o f 
r e p la n t in g ,  m a in te n a n c e  o f im m a ­
tu re  r u b b e r ,  c o n s t r u c t io n  o f 
s m o k e  h o u se s , p u rc h a s e  o f p r o c e ­
s s in g  m a c h in e s ,  c o n s t r u c t io n  o f 
la b o u r  q u a r te rs  e t c .

R B  s e n s e d  the  d e c l in in g  ra te  
o f  in c r e a s e  in  a re a , p ro d u c t io n  
a n d  p r o d u c t iv i t y ,  t o w a r d s  the  
e n d  o f  th e  S e v e n t ie s .  T h e  im p a c t  
o f  th e  e x is t in g  s c h e m e s  a p p e a re d  
t o  b e  s p e n d in g  th e m se lv e s  ou t. 
W it h  a  v ie w  t o  p u ll in g  the  
n a tu ra l r u b b e r  in d u s t r y  b a c k  to  
th e  p la te a u  o f  h ig h  g ro w th ,  RB  
in t r o d u c e d  a N e w  P la n t in g  S u b s i­
d y  S c h e m e  in  1 9 7 9 - 8 0 .  E a r lie r  
s u b s id y  s c h e m e  w a s  a p p l ic a b le  
o n ly  t o  r e p la n t in g  o f  e x is t in g  
h o ld in g s  w i t h  n e w  m a te r ia ls .  
A s  p e r  th e  n e w  s c h e m e  th is  
f a c i l i t y  w a s  o f f e r e d  to  n e w  
h o ld in g s  a s  w e l l .  T h e  s ch e m e  
w a s  in t e n d e d  t o  b r in g  a b o u t  
a c c e le r a t io n  o f  th e  ra te  o f  n e w  
p la n t in g  in  th e  s m a ll h o ld in g  
s e c to r  w h ic h  h a s  to  c o n t r ib u te  
t f ie  m a x im u m  to  th e  fu tu re  d e v e ­
lo p m e n t  o f ru b b e r  p la n ta t io n  
in d u s t r y  in  the  c o u n t r y .  T he  
S ch e m e  h a s  th e  f o l lo w in g  c o m p o ­
n e n ts ;

-  C a p i t a l S u b s id y  a t  th e  ra te  
o f R s .  7 , 5 0 0 / - p e r  h e c ta re  
fo r  g r o w e r s  o w n in g  u p to  2 
h e c ta r e s  a n d  a t  th e  ra te  o f  
R s . 5 ,0 0 0 / - { o r  g t o w e r s  o w n ­
in g  a b o v e  2 h e c ta re s  a n d  up  to  
2 0 . 2 3  h e c ta re s :

In p u t s u b s id ie s  to  g ro w e r s  
w h o s e  t o t a l ru b b e r  a rea  
in c lu d in g  the  a rea  n e w  p la n t ­
ed  u n d e r  th e  S ch e m e  w i l l  
n o t  e x c e e d  6 h e c ta re s :  th is  
c o n s is t s  o f  re im b u rs e m e n t  
o f  f u l l  c o s t  o f  a p p ro v e d  h igh  
y ie ld in g  p la n t in g  m a te r ia ls

u se d , f i f t y  p e rc e n t  o f c o s t  o f 
p r e s c r ib e d  fe r t i l iz e r s  a p p l ie d  
d u r in g  th e  f i r s t  s e v e n  y ea rs  
a n d  a s u b s id y  a g a in s t  e x p e n ­
d itu re  in c u r re d  fo r  c a r ry in g  
o u t s o i l  c o n s e r v a t io n  w o rk ;

-  In te re s t  s u b s id y  a t 3 %  fo r  
n e w  p la n t in g  c r e d it  a v a ile d  
fro m  b a n k s  a s  p e r  the  p r o v i­
s io n s  o f  the  s ch em e : s o f t  
lo an  to  the  e x te n t  o f  s 
m ax im u m  o f R s . 1 5 ,0 0 0 / - p e r  
h e c ta re ;  an d

-  F re e  a d v is o r y  a n d  e x te n s ­
io n  s u p p o r t  a t  a ll s ta g e s  o f 
p la n t in g ,  m a in te n a n c e , ta p p ­
in g  an d  p ro c e s s in g .

T h is  s ch e m e  has b e e n  a g re a t 
s u c c e s s .  D u r in g  1 9 7 9  a lo n e  
a b o u t 3 2 ,0 0 0  a p p l ic a t io n s  
c o v e r in g  an  a rea  o f 28.000 
h e c ta re s  w e r e  r e c e iv e d .

rv le a n w h ile , R B  has d e s ig n e d  
an  in te g ra te d  s c h e m e  fo r  la rg e  
s c a le  d e v e lo p m e n t  o f  ru b b e r  
p la n ta t io n s .  T h e  s c h e m e , w h ic h  
is  u n d e r  im p le m e n ta t io n  s in c e  
J a n u a ry  1 9 8 1 , e n v is a g e s  n e w  
p la n t in g  a n d  re p la n t in g  o t  6 0 , 0 0 0  
h e c ta re s  d u r in g  th e  p e r io d  1 9 8 0 - 
S I  to  1 9 8 4 * 8 5 . It is  p ro p o s e d  to  
t re a t  n e w  p la n t in g  a n d  r e p la n t ­
ing  w i t h  e q u a l im p o r ta n c e  and  
to  g iv e  a p a c k a g e  o f s im ila r  fa c i­
l i t ie s  a n d  in c e n t iv e s  fo r  b o th  in 
an  in te g ra te d  m an ne r.

The  n e w  s ch e m e  w h ic h  w i l l  
b e  k n o w n  a s  R u b b e r  P la n ta t io n  
D e v e lo p m e n t  S ch e m e  w i l l  a p p ly  
t o  b o th  s m a ll h o ld in g  s e c to r  and  
e s t a te  s e c to r ;  b u t  th e  e x te n t  o f 
c a s h  a s s is t a n c e  g iv e n  w i l l  be  
m o re  fo r  th e  fo rm e r .  T he  p r in c i­
p a l e le m e n ts  o f t h is  s c h e m e  w i l l  
b e  ca s h  s u b s id y  fro m  th e  RB  
(up to  R s . 5 , 0 0 0 '- p e r  h e c ta re ) , 
in p u t  s u b s id ie s  to  s m a ll h o ld e rs ,  
lo n g - te rm  f in a n c ia l c r e d it  fro m  
B a n k s ,  in t e r e s t  s u b s id y  on  b an k  
lo a n  a n d  fre e  te c h n ic a l su p p o r t .

T h e  f in a n c ia l a s s is t a n c e  s che - 
m es  d e s ia n e d  b v  R 3  a t d i f f s r e n l 
p o in t s  in  t im e  r e c o g n is e d  the  
fa c t  th a t  e v e r y  rup ee  in v e s te d  
in  ru b b e r  g e n e ra te s  in c o m e  w h ic h  
is  s e v e ra l t im e s  the  in it ia l  in v e s t ­
m e n t, F o r  in s ta n c e , th e  Rubb e r 
p la n ta t io n  D e v e lo p m e n t  S ch e m e

u nd e r im p le m e n ta tio n  env isages 
n e w  p la n t in g  an d  re p la n t in g  o f
6 0 ,0 0 0  h e c ta re s  d u r in g  1980-81  
t o  1 9 8 4 -8 5 .  W h en  in fu ll b loom  
th is  a rea  w o u ld  p ro d u ce , on a 
c o n s e r v a t iv e  b a s is , 1 00 ,0 0 0  
to n n e s  o f  ru b b e r  pe r annum 
v a lu e d  a t  (a t the  p re v a il in g  p r ic e )  
a b o u t R s. 1 40  c ro re s .  R B  w o u ld  
g e t  b y  w a y  o f  C e s s  ab o u t R s . 4 
c ro re s  a n n u a lly . T he  p ro jec t 
w o u ld  ge n e ra te  em p loym en t 
o p p o r tu n it ie s  fo r  a fe w  hundred 
s e m i- s k il le d  la b o u r . T hus, the 
t o t a l b e n e f it s  em ana tin g  from  
th is  s c h e m e  w i l l  b e  s o  m uch 
h ig h e r  than  th e  quantum  o f a s s is t ­
a n ce  p ro v id e d  b y  R B  an d  other 
a g e n c ie s ,

ia v o k in g  C o -o p e ra t iv e  S oc ie tie s  

R B  has a ls o  in v o lv e d  c o -o p e ra ­
t iv e  s o c ie t ie s  th ro ugh  a num ber 
o f  s ch e m e s  w ith  the  u lt im a te  
o b je c t iv e  o f  in c re a s in g  p ro d u c t io n  
an d  p r o d u c t iv it y  an d  im p rov in g  
th e  q u a lit y  and  m a rk e t in g  of 
ru b b e r  o ro d u ce d  b y  sm a ll 
g r o w e r s .  S ha re  p a r t ic ip a t io n  in 
c o -o p e ra t iv e  m a rk e t in g  s o c ie t ie s , 
p ro v is io n  o f  w o rk in g  c a p ita l loan  
to  them  an d  g iv in g  them  te chn ica l 
and  f in a n c ia l a s s is ta n c e  to  e s ta ­
b l is h  p ro c e s s in g  un ite s  fo r  the 
p ro d u c t io n  o f  t e c h n ic a l ly  s p e c i­
f ie d  ru b b e rs ,

A  F e d e ra t io n  o f  th e  P r im a ry  
M a rk e t in g  C o - o p e r a t iv e  S o c ie t ie s  
w a s  fo rm e d  a t the  in it ia t iv e  o f 
th e  R B , B e s id e s  m a rk e t in g  of 
ru b b e r, the  F e d e ra t io n  has a 
F e r t i l iz e r  M ix in g  U n it  fo r  m ix ing  
th e  f e r t i l iz e r s  re q u ire d  b y  sm a ll 
ru b b e r  g r o w e r s .  It h a s  a so il 
a n d  le a f  t e s t in g  u n it  and  unde r­
ta k e s  a e r ia l s p ra y in g .

Taking Rubber to 
N on-Traaitional Areas

R e c o g n is in g  the  l im it s  to  the 
e x p a n s io n  o f ru b b e r  cu lt iv a tio n  
in  th e  t r a d it io n a l a re a s  in Tam^ 
N ad u , K e rn la  a n d  K a rn a ta k a . RB 
h ad  b e e n  a t te m p t in g  du r in g  the 
la s t  15 y e a r s  o r s o  to  e x te nd  
ru b b e r  c u lt iv a t io n  to  n e w  areas 
in  o th e r S ta t e s  w h e re  a g ro -c li-  
m a t ic  c o n d it io n s  are  s u ita b le . 
N e w  t r a c t s  h a ve  b e e n  in d e n t it ia a  
in  A n d h ra  P ra d e sh . Q oa, G u ja ra t,



M aha ra sh tra . A s sa m , T r ip u ra . 
M izo ra m , A ru n a ch a l P ra d e sh  and 
An dam an  and  N ic o b a r  is la n d s . 
R ubb e r p la n ta t io n s  have  been  
ra ised  on  e x p e r im e n ta l b a s is  on 
su ita b le  t r a c t s  in  som e  o f these  
reg io n s  an d  the  in it ia l  r e s u lts  are  
en cou rag in g ,

R B 's  o f f ic e r s  s ta t io n e d  in
T r ip u ra , G u ja ra t and  G o a  are 
g iv in g  the  n e ce s s a ry  te c h n ic a l 
a d v is e  fo r  the  e x p a n s io n  p ro g ra ­
m m es m these  a reas . T he  R ubber 
R e se a rc h -c u m -D e v e lo p m e n t  S ta t ­
io n  w a s  e s ta b lis h e d  in  the 
A n d am an  and  N ic o b a r  Is la nd s  to  
s e rv e  the  p u rp o se  o f  an e x p e r i­
m en t s ta t io n  an d  m o d e l p la n ta ­
tion .

V .  S u iB m iag  up 

Ind ia has em erged  as the  
w o r ld 's  fo u rth  la rg e s t  p ro d u ce r 
o f n a tu ra l rub be r; i t s  sh a re  in 
w o r ld  p ro d u c t io n  in c re a se d  fro m  
2 .9 %  in  1 9 7 0  to  4 .1%  in  1 981 . 
T he  co u n try  is  p ie s e n t ly  the 
w o r ld 's  f i f t h  la rg e s t  con sum e r 
o f n a tu ra l ru b b e r , n e x t  o n ly  to  
U S A ,  J a p a n . C h in a  an d  U S S R .

W h en  m o s t o f the  re s t  o f  the 
w o r ld  to o k  to  s y n th e t ic  ru b b e r, 
Ind ia s e t t le d  fo r  n a tu ra l rub be r, 
a r e n e w a b le  re s o u rce  The  c o n t ­
r ib u t io n  o f  n a tu ra l rub be r c u lt i­
v a t io n  in  te rm s  o f em p lo ym e n t 
g e n e ra t io n  an d  e c o lo g ic a l b e n e ­
f i t s  is  in d e e d  s ig n if ic a n t . In other 
w o rd s ,  e v e n  th e  m o s t s e ve re  
c o s t -b e n e f i l a n a ly s is  o f c u lt iv a ­
t io n  o f ru b b e r , a m e te n a l o f 
s tra te g ic  im p o r ta n ce , w o u ld  tend  
to  y ie ld  h ig h ly  d e s ira b le  re s u lts .

R jb b e r  con sum ing  in d u s tr ie s , 
p a r t ic u la r ly  a u to m o b ile  ty re s  
and tu b e s  s e c to r ,  are  p o is e d  fo r 
a m a jo r e x p a n s io n . M a rk e t  p ro s ­
p e c ts  fo r  ru b b e r  w o u ld ,  th e re fo re  
c o n t in u e  to  b e  e x tre m e ly  rob u s t 
and  the  p r ic e  o f rub be r w o u ld  
co n t in u e  to  b e  h ig h ly  rem unera  
liv e . T he re  a re  p re t ty  s tro ng  
in d ic a t io n s  tha t n a tu ra l rub be r 
in d u stry  w i l l  s ta y  on  a g ro w th  
path  in the  fo r e s e a b le  fu ture.

T ha t R B  has b een  e x tre m e ly  
e f fe c t iv e  in  a c c e le ra t in g  the 
a ll- ro un d  g ro w th  o f na tu ra l 
rub be r in d u s t ry  is  in c o n te s ta b le . 
Th is  w a s  a ch ie v e d  e s s e n t ia l ly

th rough  m o d e rn isa t io n , a le v e l of 
m o d e rn isa t io n  no  o th e r ag r icu ltu ­
ra l c ro p  has a ch ie v ed . The share 
o f h igh  y ie ld in g  va r ie t ie s  in  the 
to ta l area unde r rub be r reg is te red  
a s tr ik in g  in c re a se  fro m  31.1%  
in 1 9 5 8 -5 9  to  7& .6%  In 1978 -79 .

A  c lo se  lo o k  at th is  su cce ss  
s to ry  re v e a ls  fo u r c r it ic a l con tr i-  
b u to ry  fa c to rs :

-  R e se a rch  and  D eve lopm e n t

-  S tro n g  e x te n s io n  sup po rt 
in c lu d in g  m ak in g  a v a ila b le  
au th e n tic  a n d  up-to<date 
d a ta  fo r  the  g r o w e is  to  take 
d e c is io n s  on;

- Im ag ina tive  and lib e ra l f in a ­
n c ia l s up po rt; and

A n  o rg a n is a t io n a l sy s tem  
w h ic h  has b u ilt  up the ca p a ­
b i l i t y  to  id e n t if y  (even  a n ti­
c ip a te )  p ro b le m s  and  design  
m easu re s  to  comb^it them , 
w ith in  the  c o n te x t  o f a r e la ­
t iv e ly  lo ng  t im e -fram e .

T he  fa c t  tha t rub be r is  a c o n t ­
r o l le d  item  h e lp ed  m a tte rs  to 
som e  e x te n t . R 3  c o u 'd  keep  a 
c h e c k  on m o s t o f e v e ry th in g . But. 
in  the  u lt im a te  a n a ly s is , g ro w th  
in  the  na tu ra l <^ubber m d u s try  has 
been  the  ou tcom e  o f ca re fu l, 
c o n s c io u s  d e c is io n s  b y  in d iv id u ­
a ls  and  in s titu t io n s  to  in v e s t  (and 
re in v e s t )  in  th is  c ro p . W h a t R3 
and  it s  m u lt i-d im en s io n a l d e v e lo p ­
m en t p rog ram m es  a ch ieved  
m o st w a s  m ak in g  rub be r cu lt iv a ­
t io n  w o rth  in v e s tin g  in . A n d  RB 
co u ld  a ch ie v e  a ll these  on ly  
b e cau se  it  had the  fin a n c ia l and 
a d m in is t ra t iv e  a u to no m y  to  p lan , 
im p lem en t and c o n tro l the  d e v e ­
lopm en t p rog ram m es it  d es ig ned .

Few Observations

The au tho r to o k  charge  as 
Cha irm an  o f the  R ubber Bo a rd  
(R3 ) som e t im e  in  M a y  197 8  and 
w a s  c o n fro n te d  w ith  tw o  c r it ic a l 
ta sk s ; f ir s t ,  to  e s ta b lis 'i the  c re ­
d ib il i ty  o f R 3  and s e co n d ly  to  
put the  na tu ra l rubbe r in du stry  
b a ck  on the  g ro w th  path.

M o s t  o f the S e ve n t ie s  w a s  a 
p e r io d  o f tu rb u len ce  fo r  the 
n a tu ra l rub be r in d u stry , it  w^nt 
through  the  fu ll c ir c le :  e x ce ss

p rod uc tio n  pushing the prices 
do w n , attem pts  at ho ld ing  the 
fa llin g  p r ice s  through exports, 
m arket turn ing around w ith  
dem and galtopp ing past dom estic  
a v a ila b ility  n e ce ss ita t in g  large 
im ports  in 1 978 -79  a lte r  8  years 
o f  no im ports. T here  w as certa in  
deg ree  o f uncerta in ty  in the 
m inds o f the g ro w e rs  in regard 
to  the  long -term  p ro spe cts  of 
n atu ra l rubber.

The rubber consum ing  industr­
ie s  w e re  h igh ly  s c e p t ic a l o l the 
s ta t is t ic s  p rod uced  by R 8 . They 
fe lt  tha t the coun try  w a s  heading 
fo r  8 p e r io d  o f sho rtag e  and 
e x p o rts  w e re  u nw arran ted . The 
G o ve rnm e n t o f India a lso  w en t 
a lo ng  w ith  th is  v ie w  to  som e 
e x te n t  w ith  the p rod uc tio n  s h o w ­
ing  a d e c lin e  of about 12,000  
ton ne s  in  1 978 -79 . Farm ers, on 
the o th e r hand, w e ie  g rea tly  
u p se t o ve r the  G o ve rnm en t's  
m o ve  to  im p o rt. Imports, they  
fe lt ,  w o u ld  lead  to  d e c lin e  in 
p r ic e s .

R 3  s ta sk  w a s  to  com ba t the 
h o s t i le  po stu res  o f g row ers  
to w a rd s  im ports, at the same 
t im e , to  ensure tha t im p o rts  are 
re le a sed  in a m easured manner 
so  tha t they  do  not s s r io u s ly  
d is lo c a t e  farm  p r ice s . Th is  ca lle d  
fo r a high deg ree  o f  d ip lom acy , 
fo r  the p rob lem  on hand w a s  to 
ach ie ve  ce rta in  degree o f co n se ­
n sus am ong c o n flic t in g  in te re st 
g roups. RB  c o u ld  eccom p lish  
these  th rough  fo rm a l and m fo rm a l 
m eans Im ports had to  be  a llow ed ; 
but they  d id  no t a rre st the lo n g ­
term  u pw a rd  m ovem ent o f dom e­
s t ic  p rice .

O nce  the c r e d ib ilit y  gap w as 
b r id g ed , RB  w en t about de s ig n ­
ing  sho rt-te rm  as w e l l  as lo n g ­
term  p rog ram m es w ith  the 
p r in c ip a l o b je c t iv e  o f bo osting  
p rod u c t io n . That these  p rog ram ­
m es have been  qu ite  su cce ss fu l 
is  p re tty  ob v iou s . W h a t is  not so 
ob v iou s  is  the  en o rm ity  o f the 
e f fo r t s  that w e re  in v o lv e d  in 
m ak ing them su c c e s s fu l.  The 
e a r lie r p a rts  o f th is  paper e x p la ­
ined in  d e ta il the deve lopm en t 
p rog ram m es tha t w e re  part of 
the to ta l s tra te g y . None the less .



th e  a u th o r  w o u ld  w a n t  t o  h ig h li­
gh t t w o  fa c t o r s  w h ic h  ap p e a r  to  
b e  c r u c ia l f o r  a n y  d e v e lo p m e n t  
p ro g ra m m e , v iz .  in fo rm a t io n  an d  
in v o iv e m e n t -

M a n a g e m e n t  o f  in fo rm a t io n  as 
a d e v io e  fo r  in f lu e n c in g  the  d e c i­
s io n s  o f  p e o p le  is  c r i t ic a l.  R 3  
fo c u s s e d  it s  e f f o r t s  a g re a t  dea l 
o n  t h is  a re a . T h e  w h o le  rang e  
o f  m e d ia  ( in c lu d tn g  a u d io v isu a l 
a id s )  w a s  m a d e  u se  o f  e f f e c t iv e ly  
to  g y id e  fa rm e ts , t r a d e r s  and  
p r o c e s s o r s  o f  ru b b e r  t o w a rd s  
th e  g o a ls  R 3  h ad  c a r e fu l ly  d e t e r ­
m in e d .  E v e n  the  p o l ic y  d e c is io n s  
o f  th e  C e n t r a l G o v e rn m e n t  h a ve  
e v e n tu a l ly  c o m e  to  b e  d e te rm in ­
ed  b y  th e  m fo rm a t io n  p ro v id e d  
b y  R 3 .

W it h  a v ie w  to  b ro a d e n in g  the  
in fo rm a t io n  b a s e , R B  h a s  been  
k e e p in g  c lo s e  t r a c k  o f  th e  d e v e ­
lo p m e n t s  a ro u n d  the  w o r ld .

S e n io r  o f f i c ia ls  w e r e  p e r io d i*  
c a l ly  s e n t  a b ro a d  t o  h a ve  an 
a p p r e c ia t io n  o f  th e  la te s t  d e v e ­
lo p m e n t s .  R B  h o s t e d  an in te rn a ­
t io n a l c o n fe re n c e  a t  K o t ta y a m  
a n d  th e  in t e r n a t io n a l m e e t  o f  the  
A s s o c ia t io n  o f  N a t io n a l R ub b e r  
P r o d u c in g  C o u n t r ie s  a t N e w  D e lh i 
d u r in g  N o v e m b e r /D e c e m b e r  1 98 0 .

A n o th e r  p re - re q u is ite  fo r  the 
s u c c e s s  o f  an y  p ro g ram m e  is  its  
a c c e p t a b i l i t y  b y  the  d if fe re n t  
c o n s t itu e n ts  c o n c e rn e d  w ith  it. 
T he ra  h a ve  b e e n  s e v e ra l in s ta n c e s  
o f  w e l l- c o n c e iv e d  p ro g ra m m e s  
fa l l in g  b y  the  w a y  s id e  due to  
in a d e q u a te  e f fo r t s  fo r  en su r in g  
the  a c c e p t a b i l i t y  o f  s u ch  p ro g ia -  
m m e s . It has b e e n  the  e x p e r i­
e n c e  tha t even  p e o p le  w h o  a re  
g o in g  to  b e  the  b e n e f ic ia r ie s  o f 
th e  p ro g ra m m e  m ig h t n o t  a c c e p t  
it  in  th e  f ir s t  in s ta n c e . A  h igh 
d e g re e  o f  im a g in a t iv e  p e rs u a s io n  
w o u ld  be  n e c e s s a r y  to  ' s e l l '  n e w  
id e a s  t o  a n y  g rou p  o f  p e o p le .

T o  c it e  an e x a m p le  th e R u b b e r  
R e s s a r c h  In s t itu te  o f Ind ia  had 
d e v e lo p e d  a w o n d e r  c lo n e  (R R t l-  
1 05 )  w h ic h  c o u ld  e a s ily  y ie ld  
2 5 0 0 k g s .  p e r  h e c ia r e  as a g a in s t  
the  n a t io n a l a v e ra g e  o f  8 0 0 k g  
pe r  h e c ta re . A lth o u g h  the  t r e m e ­
n d o u s  p o te n t ia l i t ie s  o f  th is  m a te r ­
ia l w a s  k n o w n  to  R B , n o t enough  
e f fo r t s  w e re  p u t  in t o  p o p u la r is e  
it  in it ia l ly .  In o th e r  w o r d s ,  even  
R 8  d id  n o t fu lly  a c c e p t  th is  
m a te r ia l a s  an  in s ttu m e n t  fo r  
in c r e a s in g  the  p ro d u c t io n  o f 
ru b b e r  s ig n if ic a n t ly .  L ik e w is e  
w h e n  s ch e m e s  w e re  e v o lv e d  fo r

ta k in g  ru b b e r  to  the  n ew  ereaa 
in  K e ra la  w ith  t l ie  a id  o f  a ba tie rv  
o f  f in a n c ia l a n d  non -fin an c la l 
in c e n t iv e s ,  the re  w a s  cons ide r, 
a b le  s c e p t ic is m  reg a rd in g  the 
a v a ila b il it y  o f  fre sh  la n d  for 
ru b b e r  c u lt iv a t io n .  In fa c t , de tra  
c t o r s  w e re  n o t w a n t in g  even 
a m o n g  the  s ta f f  and  g row er- 
m e m b e rs  o f  R B . B u t w h en  a p ilo t  
s ch e m e  w a s  im p le m e n te d  w ith  
th e  m o d e s t  ta rg e t  o f 4 0 0 0  h e c ta ­
re s . the  a c tu a l a ch ie v e m e n t w as 
n e a r ly  7 0 0 0  h e c ta re s .

T he  p o in t  th a t  is  sou gh t to  be 
h ig h lig h te d  is  tha t e v e n  the  m ost 
b r i l l ia n t ly  c o n c e iv e d  p ro je c t s  need 
n o t  be  s u c c e s s fu l on m e r its a lo n e . 
S t r a te g y  fo r  im p le m e n t in g  such 
p ro je c t s  s h o u ld  ta k e  se r io u s  note 
o f the  n e e d  fo r  s u p p o r t  m o b ilisa ­
t io n  an d  e n e rg is in g  the  in v o lv e ­
m e n t o f p o lic y  m a ke rs , im p lem en ­
t in g  s t a f f  and  even  o f  th e se  w ho  
a re  th e  b e n e f ic ia r ie s

T h e  b e s t  co m p lim e n t  one 
c o u ld  p a y  to  R 3  is  tha t it  has 
d e v e lo p e d  the  s k i l l s  to  use 
in form ation  a s  a c r it ic a l inpu t fo r 
a c h ie v in g  it s  g o a ls  an d  to  m o b ilise  
s u p p o rt  fo r  it s  d e ve lo p m e n t 
p ro g ra m m e s  D

M O RE FU N D S  FOR R U B B ER  PRICE PACT

T h e  I n te rn a t io n a l N a tu ra l R u b b e r  O rg a n is a t io n  ( IN R O ) has re c e iv e d  n e a r ly  a ll 
o f  the  2 0 0 m  r in g g it  ( E 4 5 .5 m )  w h ic h  it  re a u e s te d  fro m  m e m b e r c o u n tr ie s  la s t  
m o n th  in  a s e c o n d  c a ll- u p  o f  fu n d s  fo r  it s  b u f fe r  s to c k  o p e ra t io n ,  in fo rm e d  rub b e r  
s o u r c e s  s a id .  M o s t  la rg e  c o n t r ib u to r s ,  in c lu d in g  M a la y s ia  an d  the  U . $ ,, w h o s e  
p a y m e n t  a m o u n ts  to  a b o u t  1 0 0 m  r in g g it ,  h a ve  m et the  3 0 -d a y  c o n t r ib u t io n  
d e a d lin e ,  th e  s o u r c e s  s a id .  T h e y  a d d e d  th a t th e  b u f fe r  s to c k  m an ag e r, w h o  
in t e r v e n e d  on  th e  d e p re s s e d  m a rk e t  fo r  th e  f ir s t  t im e  e a r ly  in  N o v e m b e r , had 
a m p le  f in a n c ia l r e s o u rc e s  t o  c o n t in u e  h is  p u rc h a s e s . IN R O  has r e c e iv e d  ab o u t 
3 0 0 m  r in g g it  s in c e  it s  f ic s t  c a ll- u p  w a s  m a d e  in  e a r ly  O c to b e r ,  th e y  s a id , though  
th e y  c o u ld  n o t  g iv e  th e  a m o u n t  th a t the  b u f fe r  s t o c k  m an age r had  s p e n t s o  fa r  to  
d e fe n d  th e  ru b b e r  p r ic e  on  the L o n d o n , N e w  Y o rk .  K u a la  Lum pu r an d  S in g a p o re  
m a rk e ts .  The  K u a la  L u m p u r -b a S e d  o rg a n is a t io n 's  f iv e -d a y  m o v in g  a ve rage  
s to o d  a t  1 7 6 .6 4  M a la y s ia n / S in g a p o r e  c e n ts  a k i lo  o n  W e d n e s d a y ,  m o re  than  tw o  
c e n ts  b e lo w  th e  M a y  b u y  le v e l o f  1 79  c e n ts .

T h e  b u f fe r  s t o c k  m an ag e r  h ? s  b o u g h t  v a r io u s  g ra d e s  o f  ru b b e r  on the  fou r 
m a rk e ts  t h is  w e e k  a c c o r d in g  t o  d e a le r s ,  bu t the  m o v in g  a ve ra g e  h a s  re m a in e d  
b e lo w  1 79  c e n ts  s in c e  N o v e m b e r  2 7 - IN R O  bo ugh t ru b b e r  fo r  the  
F e b  d e l iv e r y .  L o n d o n  d e a le r s  r e p o r te d .  T h e y  s a id  R S S  N o  1 an d  3 g rad e s  w e re  
ta k e n , b u t  in  s m a ll q u a n t it y ,  a n d  p r ic e s  w e re  n o t  d is c lo s e d .



PR MEN CAN FOCUS CRUCIAL ISSUES; SATHE
T he  tra n s fe r  o f  s c ie n c e  and 

te c h n o lo g y , the  ene rgy  c r is is  and 
the  q u e s tio n  o f b ra in -d ra in  can 
be  a d e q u a te ly  fo c u s s e d  in  a 
w o r ld -w id e  p e r s p e c t iv e  o n ly  by  
PR  m en . M r. V a sa n t  S a th e . U n io n  
M in is te r  fo r  In fo rm a t io n  and 
B ro a d c a s t in g  s a id  in  h is  v a le d ic t ­
o ry  a d d re s s  a t the  9 th  P u b lic  
R e la t io n s  W o r ld  C o n g re s s  c o n ­
c lu d e d  in  B o m b a y . O n the 
e c o n o m ic  f ro n t , th e  ro le  o f 
p u b lic  re la t io n s  is  m o s t c ru c ia l, 
he sa id .

M r. S a th e  sa id  lik e  s p e c ia l is a ­
t io n  in  o th e r f ie ld s ,  the  PR  p ra c t ­
it io n e r s  h ave  the  o p p o r tu n ity  to  
s p e c ia l is e  in  the  a reas o f  g lo b a l 
PR  a s  w e l l .  W h a te ve r  th e y  do, 
the  fo re m o s t  c o n s id e ra t io n  b e fo re  
them  m ust be  the  p ro m o tio n  o f 
g o o d  u n d e rs ta n d in g  and  c o o p e ra ­
t io n  am o ng  d if fe re n t  cou n tr ie s  
and  p e o p le  in o rde r to  b r in g  
ab o u t an  im p rovem en t in  the 
q u a lit y  o f l i fe .  T he re  m ust be

ex cha n g e  o f te c h n ic a l k n o w -h o w  
and  e x cha n g e  b e tw e e n  b r il lia n t  
b ra in s  w h o  can  ren d e r trem endou s  
s e rv ic e  to  b o th  the  d e ve lo p e d  
and  d e v e lo p in g  co u n tr ie s  b y  the ir 
e x p e rt is e .

T he  M in is te r  s a id  the  te ch n o ­
lo g ic a l e x p lo s io r t  has brought 
the  u n ive rse  on  the  th re sh o ld  o f 
a n e w  e ra . R sp id  d eve lop m e n ts  
in  s c ie n c e  and  te ch n o lo g y  and 
m ean s o f com m un ica t io n s  have 
sh runk  the  w o r ld  in to  a sm a ll 
c o m m u n ity  T h is  can  be  r ig h t ly  
c a lle d  an  age o f p u b lic  re la t io n s . 
In te rdep end ence  has in c re a se d  
m a n ifo ld . N o  co u n try  is  s e lf - s u f f i­
c ie n t or s e lf - re lia n t  in  it s  needs 
and  requ irem en ts . Thus, there  
has to  be  g ive -a n d -ta k e  fo r the 
p ro s p e r ity  and be tte rm e n t o f  our 
so c ie t ie s .

M r. S a th e  sa id  the in te rn a t io n ­
a l c lim a te  in the  la s t  tw o  decade s  
has n eve r been  so  g rim  as it is

to d a y . A  m isca lcu la ted  step, 
thus, can  b rin g  noth ing but a 
c a ta s t ro p h e . The  c r is  s that the 
u n ive rse  fa c e s  today  must be 
a n a ly se d  w ith  a detached  re a li­
s t ic  end  o b je c t iv e  a tt itude . A n d  
th is  can  b e  ta c k le d  b y  bring ing 
out fa c t s  in  the  p roper pe rspec t­
ive . P u b lic  re la tio n s can  fo ste r 
m utua l u nde rs tand ing  and good­
w i l l  w h ich  IB the c ru c ia l need of 
the  tim e. P u b lic  re la tio n s , thus, 
assum es grea t s ig n if ic a n ce  and 
in po rtan ce  to d ay  in prom oting 
in te rdepen den ce , the M in is te r 
s a id .

M r. S a th e  d is tr ib u ted  p r ize s  
to  the  w inn e rs  o f v a r io u s  com pe­
t it io n s  o rgan ised  by  the  w o r ld  
C ong ress . M r.S am  B la ck  P res id en t 
o f the In te rn a tion a l P u b lic  R e la t ­
io n s  A s so c ia t io n  spoke  abo u t the 
d e lib e ra t io n s  at the  C ongress . 
The  n ex t C on g re ss  w o u ld  be 
he ld  in  the  N e th e r land s  in  1986 .

RUBBER GETS BOO.ST IN NORTH-EAST

N o r th -e a s t  Ind ia  is  p o is e d  fo r 
a b ig  le ap  in  b o o s t in g  p ro d u c t io n  
o f n a tu ra l ru b b e r  w ith  the  im p le ­
m e n ta tio n  o f  th e  m e ss iv e  1 0 ,0 0 0  
h e c ta re  ru b b e r  p la n ta t io n  b y  
1 9 8 4 -8 5 . F if t y  pe r cen t o f the  
p la n ta t io n  a re a  w i l l  b e  in Tripura 
re p o rts  UN I.

A b o u t  5 3 0 0  h e c ta re s  have  «o 
fa r been  co ve re d  b y  rub be r p la n t ­

a tion s  m th is  n o n -trad it ion a l 
reg ion , thus d isp ro v ing  the  cen tu r­
ie s -o ld  b e l ie f  tha t rub be r cou ld  
be  g ro w n  o n ly  in  the  equ ito r ia l 
b e lt.

T ripu ra  has taken  the  leed by 
b ring ing  3 5 4 0  h ec ta res  under 
rub be r p lan ta t io n  so  fa r, agam st 
the  ta rge ted  5 0 0 0  hecta res  b y  the 
end  o f the S ix th  P la n . The y ie la  
o f  rub be r in  T r ipu ra  iS rough ly  
d o ub le  tha t o f Ke ra la . Encouraged 
by  the  go od  re su lt, the Tnpura



g o v e rn m e n t  h a s  d ra w n  up a 
m a s s iv e  s c h e m e  to  c o v e r  the  
e n t ir e  b o rd e r  a re a  w i t h  B a n g la d ­
e s h  b y  ru b b e r  p la n ta t io n s  an d  
r e h a b i l i t a t e  th e  la n d le s s  p o o r  an d  
p o o r  p e a s a n ts .

T h e  R u b b e r  B o a rd 's  re g io n a l 
r e s e a r c h  c e n tr e  a n d  th e  n e w ly  
fo rm e d  T r ip u ra  F o re s t  D e v e lo p ­
m e n t  a n d  P la n ta t io n  C o r p o r a t io n  
a re  e n c o u ra g in g  the  p e o p le  to  
ta k e  to  t h is  c a s h  c ro p .  L a s t  y e a r . 
1 47  n e w  p la n t in g  l ic e n c e s  fo r  an 
a re a  o f  2 6 4  h e c ta r e s  w e re  is su e d . 
E a r lie r ,  o n ly  3 2  u n its  in 5 3 5

h e c ta re s  h a ve  b e e n  re g is te re d .
T he  T r ip u ra  c o rp o ra t io n  has 

1 10  h e c ta re s  o f  rub be r p la n ta t io n  
u nd e r i t s  c o n t r o l a n d  g e ts  a y ie ld  
o f  4 0 0  k g  o f  ru b b e r  p e r  h e c ta re . 
T h re e  p r iv a te  s e c to r  u n its  h a ve  
a ls o  c o m e  up e n co u ra g e d  b y  the  
h ig h e r y ie ld s .

T h e  R u b b e r  B o a rd , on  it s  p a r t , 
is  o p e ra t in g  a ru b b e r  p la n ta t io n  
d e v e lo p m e n t  s c h e m e  fo r  la rg e  
s c a le  p la n ta t io n s  s in c e  1 9 8 0 -8 1 . 
U n d e r  th e  s c h e m c . s m a ll g ro w e r s  
o w n in g  ru b b e r  p la n ta t io n s  up to  
2 0  h e c ta re s  a re  g iv e n  ca sh

s u b s id y  o f R s . 5 0 0 0  pe r hectare 
T he  s u b s id y  is  lim ite d  to  Rs 3Qoo 
pe r h e c ta re  fo r tho se  ow nino 
o ve r  2 0  h e c ta re s  T h e  sub s id y  i l  
p h a se d  ou t, e n a b lin g  the  g row ers  
to  g e t  fu n d s  t i l l  the  se v e n th  year 
w h e n  the  p la n ts  re a ch  le c ta t iv e

S in c e  in t ro d u c t io n  o f the 
s ch e m e , a s u .ti o f R s . 5 .6 4  lakhs 
h as b e e n  a d v a n ce d  as cash  s u b s i­
d y  to  1 83  a p p l ic a n ts , w h o  are 
r a is in g  ru b b e r  p la n ta t io n s  on an 
a g g re g a te  a rea  o f  8 2 6  h ec ta res  

(T h e  E co n o m ic  T im es)

NEW BICYCLE TY R E FROM DUNLOP

D u n lo p  Ind ia  h a s  d e v e lo p e d  a 
b i c y c le  t y r e  w ith o u t  a n y  p e t r o -  
b a s e d  r a w  m a te r ia l T h is  in n n o va -  
l io n ,  th e  c o m p a n y  c la im s  is  f ir s t  
o f  i t s  k in d  in  th e  w o r ld .

A d d r e s s in g  a P re s s  c o n fe re n c e  
a t the  S a h a g a n j  (W e s t  B e n g a l)  
f a c t o r y ,  th e  m a n a g in g  d i r e c t o r  o f 
th e  c o m p a n y .  M r .  L .  J .  T o m p se t t  
s a id  th a t  it  w o u ld  b e  a t le a s t  a 
y e a r  b e fo r e  th e  t y re  c o u ld  be  
m a rk e te d .  T h e  t e c h n o lo g y ,  a t

the  m o m e n t, h ad  n o t  a d v a n c e d  
enough  fo r  it  to  b e  u se d  in 
h e a v ie r  t y re s .

In d e v e lo p in g  t h is  ' o i l . f r e e "  
ly r e ,  the  D u n lo p  s c ie n t i s t s  u sed  
s i l i c a  r e c o v e re d  fro m  r ic e  husk  
fo r  r e p la c in g  c a rb o n  b la c k ,  w h ic h  
is  an o i l- b a s e d  c o m p o u n d . T he  
a c c e le r a t o r s  a re  r e c o v e r e d  fro m  
m o la s s e s  and  th e  a n t i- o d id a n ts -  
w h o s e  d is c o v e r y  w a s  q u ite  a c c i-  
d e n ta l- a r e  o b ta in e d  fro m  m a n ­

g ro v e  b a rk . T h e s e  th ree  com po . 
u nd s . w h ic h  a re  n o w  ob ta ined  
fro m  p e tro le u m , fo rm  a lm o s t  50 
p e r c e n t  o f the  ty re  com pound ,

M r. T o m p se t t  s a id  ta lk s  were  
u n d e rw a y  fo r  e x p o r t  o f  I m illio n  
b i c y c le  t y re s  to  Eu ro p e . He sa id  
th a t a lth o u g h  th e  m a rke t w as 
n o t  g o o d  the  c o m p a n y  w a s  try ing  
to  h it  th e  th re e  m il l io n  e xpo rt 
ta rg e t  o f th e se  ty re s .

(B u s in e s s  S ta n Ja rd )

M ARKET FO R RU BBER T Y R ES IN BANGLADESH

B a n g la d e s h 's  c u rre n t  p r o d u c t ­
io n  o f  b i c y c le ,  t y re s  a n d  tu b e s  
is  s u f f i c ie n t  to  m e e t  7 0  t o  8 0  
p e r  c e n t  o f  th a t  c o u n t r y 's  d e m a n d . 
T h e  r e m a in in g  d e m a n d  is  m e t b y  
im p o r t s  fro m  v a r io u s  s o u r c e s .  
A c c o r d in g  to  a  d e m a n d  s tu d y  
s p o n s o r e d  b y  I n te rn a t io n a l T ra d e  
C e n t r e ,  G e n e v a ,  fo r  p ro m o t io n  
o f  t r a d e  a m o n g  th e  d e v e lo p in g  
c o u n t r ie s ,  the  im p o r t s  o f  ty re s

in t o  B a n g la d e sh  h a ve  s ig n if ic e n t ly  
in c r e a s e d  fro m  0 .8  m il l io n  
n u m b e rs  in  1 9 7 6 -7 7  to  1 .4 1 m it l io n  
n u m b e rs  in  1 9 7 8 -7 9  an d  lik e w is e  
tu b e s  fro m  0 .2 5  m il l io n  n um b e rs  
t o  1 .2 7  m il l io n  n u m b e rs  d u r in g  the  
sam e  p e r io d .  O v e r  8 0  p e r  c e n t  o f 
th e s e  im p o r t s  c o n s is te d  o f a u to  r ic ­
k s h a w  an d  b ic y c le  t y re s a n d  tu b e s .

C h in a  is  th e  m a io r  s u p p lie r  o f 
t y re s  a n d  tu b e s  to  B a n g la d e sh .

Its  s h a re  o f the  m a rk e t  is  about 
5 0  p e r  c e n t  o f  the  to ta l im p o rts  
o f  th e se  ite m s . M a la y s ia ,  S in ­
g a p o re  a n d  T h a i ln a d  a re  the  other 
s u p p lie r s . E x p o r t  fro m  S r i Lanka  
has been  d e c l in in g .  R e p u b lic  of 
K o re a  has m ade  a d e n t in to  the 
m a rk e t an d  h a s  been  try in g  to 
c a p tu re  th is  m a rk e t. Ind ia  and 
P a k is ta n  s u p p ly  t y re s  and  tub es 
in  s m a ll q u a n t it ie s



r îEWS m PICTURES

RUBBER
GROWERS’ 
SEMINARS

Sh ri P M ukund an  M enon  p re s id e d  ove r the  one day 
rub be r g ro w e rs ' sem ina r he ld  on 2 3 rd  Jan u a ry  1982  
at A ryanad u . S h r i V N  V ije y sn  IA S , D is t r ic t  
C o l le c t o r .  T r ivand rum , in aug ura ted . The fe lic ita t io n  
spee che s  w e re  d e liv e re d  by  Sh r i N P  Na rayanan  IAS . 
M anag ing  D ire c to r  o f  the  K e ra la  S ta te  C o o p e ra t iv e  
L a nd  M o rtg ag e  S ank , S h r i Ram a Iyer, R eg iona l 
M anage r, and  S h r i G Chandrasekha ran  N a ir . The 
P re s id en t o f the  S o c ie ty , Shri N S reedharan , proposed  
a v o te  o f thanks



T h e  o n e  d a y  ru b b e r  g r o w e r $ ' s e m in a r  a t  K a n jira -  
p p a l ly  h e ld  on  th e  2 3 r d  F e b ru a ry  1 9 8 2  w a s  in a ug u ­
r a te d  b y  S h r i K M o h a n d a s  I A S  D is t r ic t  C o l le c t o r ,  
K o t t a y a m .  S h r i B a la k r ia h n a  P a n ic k a r ,  J o in t  D J re c lo r  
o f  A g r ic u lt u r e ,  p r e s id e d .  C a p t .  E J a y a ra m a n  o f the  
F A C T  d e l iv e r e d  the  fe l ic i t a t io n  a d d re s s .

F A S C U T i O N

C e r t a in  d e f o rm it ie s  o f  g r o w th  re s u H in g  in  f la t te n e d ,  
c u rv e d  a n d  b ra n c h e d  o r  u n b ra n c h e d  s h o o t  g r o w th  ■ 
w i t h  m a n y  s c a le  le a v e s  a n d  b u d s  a re  o c c a s io n a l ly  
n o t ic e d  o n  ru b b e r  p la n t s .  T h e  e x a c t  c a u se  o f  s u ch  
a b n o rm a l g r o w th  is  n o t  f u l l y  e s ta b lis h e d .  V e ry  
o f t e n ,  r e m o v a l o f  th e  fa s c ia t e d  s h o o t  r e s u lts  in 
n o rm a l g r o w th .



The  n e w ly  co n s tru c te d  ^Rubber B o a rd  W a rd  a t ta ch e d  to  the 
K V M S  H in du  M e d ic a l M 'iss ion  H o sp ita l at P o nkunnam  w a s  
fo rm a lly  in aug ura ted  b y  Sh r i K M oh ana ch and ran  IA S , 
Ch a irm an . R ub b e r B o a rd , on  2 8 th  Feb rua ry  1 982 . S h r i SG  
S un d a ram , ^Manag ing D ire c to r, K e ra la  S ta te  Ind us tr ia l 
D e v e lo p m e n t C o rp o ra t io n , p re s id e d . S h r i PR  Raja- 
g o p a l M A B L  p ro p o s e d  a v o te  o f th a n k s . S /S h r i 
D C  K izh f lk em u ri, KPS .-Na ir and  Dr K J  Jo hn  
s p o k e . A  ru b b e r  s e m in a r w a s  a lso  
h e ld  on  the  sam e day .

The  n ew  bu ild in g  o f the  M a lapp - 
uram  D is t r ic t  C o -o p e ra t iv e  Rubber 
M a rk e t in g  S o c ie ty  w a s  fo rm s lly  
m augura ted by  S h r i K M ohena- 
chandran  IA S , Cha irm an , Rubber 
Bo a rd , at N ilam bu r on 6 th  February
1 982 . S h f i Thom as G George . 
D is t r ic t  C o l le c to r . M alappuram , 
and S h r i A  Knshnan  Unn i Kurup. 
fo rm er P re s id en t o f  the  S oc ie ty , 
are a ls o  seen  in the  p ic tu re .



^s p a n  o f  th e ir  s tu d ie s ,  
h e  f in a l y e a r  B . S c .  
s tu d e n ts  o f  th e  A g r ic u K -  
j ra l U n iv e r s i t y ,  V e l ia n i -  
ia r a ,  h a ve  u n d e rg o n e  a 
ra in in g  in  r u b b e r  c u lt iv a -  

I  io n  a n d  p r o c e s s in g .  T he  
}• : tu d y  to u r  w a s  le d  b y  
>. >/lrs. P A  N a z e e m a , A s s t .  
, ’ r o f e s s o r  o f  th e  U n iv e r s -  

t y .  T h e  te a m  c o n s is t in g  
)f 5 0  s tu d e n t s  v is i t e d  a 

I ’iu r s e r y  a t O t tu p a ra  n ea r 
V a d a k k a n c h e r r y .  S h r i P 

u  ju b ra m a n ia m , A D O .  Ru-
S  ' )b e r  B o a rd ,  t o o k  c la s s e s  
g  r>n v a r io u s  a s p e c t s  o f  
£  lu r s e r y  m a in te n a n c e ,  T he
* ' ‘ f f ic e r s  o f  th e  R u b b e r  
 ̂ ;;^oard, v iz .  M e s s r s  Jo h n  

“ .J o s e p h , M a n iy a n  Natr, 
' 'J a la n k u t t y  a n d  S m t  A l i y a -  

.. [ |h m a  n o w  u n d e rg o m g  a 
■ '■ ||ra in ing a t  th e  U n iv e r s it y .  
; i l| c c o m p a n ie d  th e  te a m .

A  re o n e n ts t io n  c o u rse  fo i the fie ld  
S ta f f  w o rk in g  in  d if fe re n t  estates 
u nd e r the  P la n ta t io n  C o p o ra t io n  of 
K e ra la  w a s  h e ld  a t the  Jaw jh a r 
B a la b h a v a n  on 2 3 rd  and 24th 
F e b ru a ry  1 9 8 2 . A b o u t  3 0 0  persons 
w h ic h  m c lu d e d  S e n io r  Supe rin tend­
e n ts  to  J u n io r  F ie ld  A s s ts ta n ts  parti­
c ip a te d .  T he  P C K  L td  is  a public 
s e c to r  u n d e r ia k in g  o f ih e  Govern­
m en t o f  K e ra la  an d  it re co rded  ft 
p r o f it  o f R s  9 4 ,1 5  lakh s  in 19S1.

S h r i T S G  N a ir , M anag in g  D irector 
o f  the  P C K , in aug u ra ted  the course. 
T he  o f f ic e r s  o f  R ub b e r Bo a rd  vi:. 
S /S h r i PK  N a ra ya n a n , M J  George. 
K K  R a m a cha n d ra n  P il la i and Dr. V 
H a r id a sa n  to o k  c la s s e s  on d iffe ren t 
t o p ic s  o f  ru b b e r  c u lt iv a t io n  Shri 
N K  G o p a la k r is h n a n .G e n e ra l Manager, 
P ro d u c t io n  an d  P lann ing , w a s  co ­
o rd in a to r  o f th e  cou rse .



RKbHOP FOR JOURNALIS
A  fou r d a y  w o rk s h o p  fo r  the  b e n e f it  o f  the  jou rn a t is ts  in  ch a rg e  o f  W e e k ly  Fartn 
F ea tu re  p ag e s  in the  n e w sp a p e rs  w a s  o rg a n is e d  unde r the  jo in t au sp ice s  o f the  Farm  
In fo rm a t io n  B u reau  an d  the  R ubb e r B o a rd  fro m  1st to  4 th  M a rch  1 982  a t the Soph ia  
C e n tre , K o t ta y a m . B e s id e s  e d ito rs  fro m  a lm o s t a ll M a la y a la m  D a ilie s , a fe w  o f f ic e r s  
fro m  the  D e p a rtm e n t  o f A g r ic u ltu r e .  A n im a l H u sb and ry , D a iry  D e ve lo p m e n t, S A D U  e tc , 
p f lf t ic ip a te d  in  the  W o rk sh o p . The  W o rk s h o p  c o u ld  e x p o s e  va r iou s  a c t iv it ie s  g o in g  on 
in  the  fa rm  fro n t  and  d e ta ile d  d is c u s s io n s  w e re  a ls o  h e ld . The  guest s p e a ke rs  on  va r iou s  
to p ic s  in c lu d e d  D r, P au io se  M a r  G ie g o r iu s  fv le tro po lita n . P ro f A G G  fulenon. D r PK 
G o p a la k n sh n a n , S /S h r i A P  U d ayab han u , M ohana chand ran  IA S  and  R a sco t K r ishna  P ii la y ,



i p a r t ic ip a n t s  o f  th e  W o rk s h o p .

U n d e r  th e  jo in t  a u s p ic e s  o f  K o n n i M a rk e t in g  C o o p e ra t iv e  S o c ie t v  <[1.; k G
B o a rd ,  a o n e  d ay  lu b b e r  g r o w e r s ' s e m in a r  w a s  h e ld  on 17 th  F eb ru a ry  198.!. 
V a rg h e s e ,  P re s id e n t  o f  th e  s o c ie t v .  s p o k e  on  the  o c c a s io n .



m e t h o d  o f  c o l l e c t in g  s o il  
AND LEAF SAMPLES

W h ile  c o l le c t in g  s o i l  a n d  le a f s am p le s  from  
rub b e r  p la n ta t io n s  fo r  the  p u rp ose  o f an a ly s iB . it 
is  n e c e ss a ry  to  ta k e  som e  p re c a u t io n s . The m o st 
im p o rta n t  p o in t to  b e  k e p t in  m m d is  th a t  the  
sa m p le s  c o l le c t e d  s h o u ld  be  t ru e ly  re p re se n ta t iv e  
o f the  a rea  sa m p le d . M o re o v e r ,  a fte r  m anuring , 
t w o  to  th ree  m o n th s  sh o u ld  e la p se  b e fo re  sam p le s  
a re  c o l le c t e d .  If the re  is  u n ifo rm ity  in  the  natu re 
o f s o il,  lie  o f the la nd , m anu ria l h is to ry ,  age o f the 
ru b b e r  tre e  and  g ro w th  o f  ru b b e r  a n d  co ve r  c rop , 
one  c o m p c s ite  s rm p te  o f s o il a n d  le a f  wrould 
s u f f ic e  fo r  an  a rea  u p lo  2 0  h e c ta re s . Bu t if  there 
a re  m a rk e d  d if fe re n c e s  in the  a b o ve  V ic t o r s ,  take  
se p a ra te  s a m p le s  fo r  the  d if fe re n t  a re a s  it  is  a ls o  
d e s ira b le  to  h ave  s e p a ra te  le a f s a m p le s  fo r each 
c lo n e .

If s o i l  and  le a f  s a m p le s  a re  s im u lta n e o u s ly  c o l l ­
e c te d . the  s u ita b le  p e r io d  w o u ld  be  be tw e e n  
A u g u s t  an d  O c to b e r . Bu t if  s o i l  s am p le  a lo r.a  is 
c o l le c t e d ,  the  p e r io d  b e tw e e n  D ecem b e r 'n d  
M a rc h  w o u ld  a ls o  be  su ita b le . T a k e  c o m p o s ite  su il 
s a m p le s  at tw o  d ep th s  0 -3 0  cm  and  3 0 -6 0  cm .

Fo r  th is  p u rp ose  s e le c t  at rand om  5 to  15 sp o ts  
( d e p e n d in g  on the  to ta l a rea  to  be sam p led )  and  
d ig  6 0  cm . deep  p u s  at the se  sp o ts . A s  it  i t  
n e c e ss a ry  to  a s c e r ta in  the  e f fe c t  o f past m anuring 
on  the  fe r t i l i t y  o f  the  s o il,  lo c a te  p its  a t the  s ite  
o f p a s t  m anu ring  a p p l ic a t io n . (Fo r m atu re  ru b b e r, 
f e r t i l iz e r s  are  a p p l ie d  e ith e r  b ro a d c a s t  o r in 
r e c ta n g u la r  patche*> in  the  m id d le  o f e v e ry  fou r 
t re e s ) .  D o no t s a m p le  road  m arg ins , la bo u r line 
s ite s  c a t t le  sh e d  o r co m p o s t  p ile  ne ighbou r-h ood s, 
are  r e c e n t ly  fe r t i l iz e d ,  o ld  bund s, m arshy  sp o ts , 
ve ry  n ear t re e s  o r s tu m ps  o r o th e r n on -rep re sen ta - 
t iv e  lo c a t io n s .  A f t e r  rem o v in g  the  su rfa ce  litte r  
a n d  m u lch , cu t a th in  v e r t ic a l s e c t io n  o f  s o i l  from  
the  to p  to  a dep th  o f 3 0  cm  u sing  a sha rped ged  
to o l su ch  as c h is e l.  P o o l a l l  the  sa m p le s  o f 0 -3 0  cm  
d e p th  from  the  d if fe re n t  p its  and  m ix  w e l l.  It the 
s iz e  o f the  c o m p o s ite  sa m p le  is  la rge , redu ce  by  
q u a rte r in g , Fo r th is  p u rp o se  s p re a d  the  w e l l-m ix e d  
s o il in to  a th in - la y e re d  squa re  on p s ly th e n e  shee t 
o r b ro w n  pape r. D iv id e  the  squa re  in to  fou r equa l 
s q u a re s  and  d isc a rd  the  s o il in the  d ia g o n a lly  
o p p o s ite  squ a re s . R epea t th is  p ro c e s s  u n t il about 
5 0 0  gm  sa m p le  o f s o i l  is  o b ta in e d . P repa re  c o m p o ­
s ite  sa m p le  fro m  3 0 -6 0  cm  dep th  a ls o  in  s im ila r 
m anne r. D ry  the  sa m p le s  unde r shade and  pack  
them  in  c le a n  c lo th  bag s  and  n eve r in m anure 
co n ta m in a te d  gunny  o r a lk a th e n e  b eg s. L a b e l each 
s a m p le  g iv in g  d e ta ils  o f b lo c k  sam p led , dep th

o f s a m p ling  and  da te  o f c o l le c t io n ,  and put the 
la b e l in  the  bag  (W r ite  the labe l w ith  p e n c il and 
never in  in k ).

L e a f sam p le s  are  c o l le c te d  du ring  A u gus t to 
O c to b e r  p e r io d . During th is  p e r io d  le a v e s  w o u ld  
be  6*8 m onths o ld . D ep end ing  on the  area to  be 
sam p led , s e le c t  10 to  30  trees  a t random . (U p lo
5 h e c ta re s  s e le c t  10 trees , fo r  20  h e c ta re s  se le c t 
3 0  tre e s , and fo r  a rea  be tw e e n  5 and  2 0  h e c ta re s  
s e le c t  p ro p o rt io n a te  num ber o f t re e s ). In the case 
o f b ran ched  im m ature tre e s  and  tre e s  unde r tapp ing , 
c o l le c t  fou r b a s i l  le ’iv e s  from  the  te rm in a l w h o r l 
o f lo w  b ran ches  in shad e  fro m  each  o f  the  s e le c te d  
tre e s . Fou r basa l leaves fro m  'sp u r  le a v e s ’ (sm a ll 
o f f 's h o o ts  w ith  o n ly  one w h o r l from  the  trunk or 
m a in  b ran che s)a re  a 's o  su ita b le  fo r  sam p ling  m ature 
rub be r. B ran ch e s  w ith  new  f lu sh e s  and  leaves 
in fe c te d  b y  O id ium  and  o th e r le a f  d iseases are 
un su ita b le  fo r sam p ling . L e a ve s  fo rm e d  du ring  the 
o n se t o f  s o u th -w e s t m o iis o o n  a re  a ls o  n o t mature 
enough  fo r  sam p lin g . D o no t s e le c t  B ro w n  bast or 
ro o t d ise a se  a f fe c te d  tre e s  fo r  sam p ling  purpose. 
In the  case  o f u nb ranched  young p lan ts  w ith  
s to re y s , s e le c t  p la n ts  w ith o u t  n e w  flu sh es, and 
c o l le c t  fou r b s s a l leaves fro m  the  t o p -m c s l w h o rL  
I f  3 0  tre e s  are  s e le c te d , c o l le c t  o n ly  the  m id d le  
le v f - le t f r o m  each  le a f , if  15 tre e s  are  se le c te d , 
c o l.e c t  the tw o  le a f - le t s  on e ithe r s id e  and . If trees , 
c o l le c t  a ll the  three  le a f - le ls .  so  tha t abo u t 120 
le a f le t s  w o u ld  be  a v a ila b le  in  one  com p os ite  
sam p le , T la c e  the  le a ve s  b e tw e e n  sh ee ts  o f  n e w s ­
pape r, and li.b^’ l e ach  co m p o s ite  s a rrp le . S end  the 
sam p le s  o f  s o il an - ' le a f to  the  D ire c to r. Rubber 
R e se a rch  Institu te  o f  Ind ia, K o tta y a m .9 , Ke ra la , 
as q u ic k ly  as p o ss ib le , it is  no t p o ss ib le  to  d e liv e r  
the sam p le s  w ith in  2 4  hou rs  a fte r  c o l le c t io n  the 
sa m p le s  m ay be d r ie d  b y  p ress-ng  w ith  an e le c t iv e  
iro n  h ea te d  to  the tem pe ra tu re  u sad  fo r  p ress ing  
the  c o t to n  c lo th e s . A lo n g  w ith  the  sam p le , sand 
the  ca se  h is to rv  o f the  a rea  rep re sen ted  b y  each  
sam p le  in  p ro fo rm a  g iven  b e lo w ;

Case  H is to r y  Sheet o f  tbe Sam pled A r « / E s la t e

1. Nam e o f the  e s ta te  w ith  p o s ta l add re ss .
2 . N am e o f  the  b lo c k  sam p led  a lo ng  w ith  area 

in he c ta re s ,

3 . S a m p le  No .
4. D ep th  o f sam p ling : 0 -3 0  cm  3 0 '5 0  cm .

5. D a ta  o f sam p ling .


