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Natural Damages to Rubber Plantations in India
V . H arid asan  and R . G . Unny

Economic Research Division. Rubber Board, Kottayam-9

introduction

F ire, w ind and  flood are the mujor natural 
ca lam ities causing dam ages to  rubber plant­
ations. F ire is o f  frequent occurrence in 
ru bber p lan ta tions. Every year large areas 
p lan ted  w ith rubber are destroyed by fire. 
In  ru b b er p lan ta tions, w ind also is a  serious 
h az ard . T he extent o f  dam age due to  flood 
is  com paratively  insigniticant. So far no 
s tudy  has been m ade in India to  assess the 
ex ten t o f  dam age due to  these natural 
ca lam ities to  rubber p lan tations, In  this 
paper, an  a ttem pt is m ade to  assess the 
dam ages due to  fire, w ind and  flood to 
ru b b e r p lan tations in India,

In  M alaysia . Ceylon an d  Indi;i. the 
vulnerability  o f certain varieties o f ru b te r  
p lan ting  m ateria ls to  w ind has been studied 
from  th e  poin t o f view o f  selecting them  for 
p ro p ag atio n . T hese studies arc different 
fro m  ihe study  undertaken by us now, s m «  
the in ten tion  o f  o u r  study  is to  examine the 
dam age in term s o f m oney sustained by the 
p lan ta tio n s  already  set up . v .h c r 'a s  the 
s tudies referred to  above were initiated « itb  
a  view to  ascerta in ing  the best variety  ol 
p lan ting  m aterials fo r fu tu re planting.

R e a s o n s  fo r  V u lo e r a b ilH y

R u b b er tree is a  qu ick  grow ing one found 
in  the trop ics . A w arm , hum id, equable 
d i tn a ie  an d  a  fairly 
fall o f  no t less than

l“K j r 5T o T ™ a r s C ; l e . d L - t e r  planting 
'T h e c c o n o m ic 'l i f c o f a  rubbci tree is about

i )  years from  the date  o l planting. T h .

tree sheds its leaves during winter. As a 
good agronomical practice, leguminous 
cover crops are grown in roany plantations. 
D uring sum mer, the dry leaves o f the tree 
and  cover crops will accum ulate in the 
p lantations making rubber plantations an 
easy target fo r fire. The locirtion o f many 
o f  the plantations prevents remedial measures 
being taken in case o f occurrence o f fire. 
M ajority o f rubber p lantations are far away 
from  tow ns, where fire brigades arc station­
ed and  facilities fo r fire fighting are available. 
T he plantations are also m ostly located on 
hill slopes which are not easily accessible. 
As stated above, fire generally occurs during 
sum mer months during which period scarcity 
o f water is felt in hilly areas. For want of 
water and  m anpow er, sometimes the fire 
is not put ou t easily. A num ber o f rubber 
plantations are in the vicinity of forests and 
the hazard  of forest fire spreading to  the 
rubber area accentuates the vulnerability. 
The fact th a t the w ood o f  the rubber tree 
easily catches fire m akes it  more prone to 
fire damages.

W ind  dam age is also found to  be high in 
rubber plantations. In  ihe first place, 
rubber p lan tations are raised generally on 
hillocks and  they are thus 
dam ace by wind. Secondly, m ature rubber 
trees have heavy canopy during the jnajo r 
pa rt o f the year. An
ing  the m onths o f January to  M arth , when
J t r e e  sheds its leaves.
blow during  the rainy m onths o f July to 
Septem ber and as the canopy will be wet 
and heavy during the period, 
uiy to  w ind dam age is also more du rm t
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Table 3

Causes for fire

1

S p rea d  fro m  th e  
n e ig h b o u rin g  lan d

2. S tu b s  o f  c ig a re tte s , beedies 
m a tc h e s , c o u n try  to rch e s  etc.

3 . _^R eason n o t  know ji

7^ 'rcaoi'theei.M U . . Aiwi k --------------------_I affected bv ^

- — I ‘̂ SSL'.r
274.42

49.22 5.83

su rvey  l o l ' t u l T  ■" ‘he
y ,  e sta te s  a re  m a in ta in in g  Hre belts 

Z  a ? r ' ’" l  ‘■'o™ "e ig h to u  !

eu h e r a s  a  re su lt o f  an  o cc u rre n fe  o f  fire o j

o f T s f i ^  f o f  P la m a tio m . u r n  o f  156 e sta le s . 93 es ta le s  a r e  a lso  tak in g  
o th e r  p re c a u tio n s  ag a in s t fire such  a f  
ap p o in tm e n t o f  n ig h t w atchm en , a p p o in t­
m ent o f  special w atchm en d u rin g  sum m ers 
r e e v i n g  g ra ss an d  undergro^® h T n  the' 
p la n ta tio n s , c le arin g  d ry  leaves e tc  from  
ro a d s  a n d  fo o lp a th s .  H ow ever, 34  estates

a l te r  e s tab lish in g  fire be lls  a n d  3 5  esta tes

l^ e to ta k e

e s = s b :h s

= = . i = S 3 -

y ™ l  " T n  W m " '?  < i e ' S , ‘',h ree

KS. 3 .15  lak h s  d u ring  the five yea r period .
T h e  esta te s  h av e  been a sk e d  w hether 

th e y  h av e  in su red  Ih c ir esta te s  ag a in s t fire

e S d  ° r f  c lh a fh e tcn e c led . T hese eslale s  belonged to  on?
co m p .,n y  T h e  ra te  o f  p rem ium *  s m in n o w !
ed  a s  0 .5  p er cen t o f  the  to ta l co s t o f  ihe

insured E’h d ' ' ' ' " ? '  h
o f  thp  1 «  “ S ainst fire. O u t

estate s  h av e  s ta te “ X i U h e V w o u l 'r  ifk'c to  f i ^ 'r c e n r " "  'S 300. The
Pover th e ir  esta tes ag a in st fire by tak in g  up  y ~ f e 7 beTw«n1 .\o“ „d  a

a f f« .e d “ h ! ™ ‘f ' ' ^ -  o f  estatesa llec led  by w ind is a lso  given. In 1964

n T 9 6 T 7 h ° " ‘^  estates affected by w in d ' 
In  1968, ih e  occu rrence increased to  45 In

p e - n t a g e o r  ,h'e“ n 'um blr

h .u e  rep lied  to  the  qu es tio n n a ire  is 300. The 
percentitee n u m b er n f  tr<*pc i«c» u.,



^ t im a tc d  N o. o f 
trees in  the estaies 
which replied to 
Ihe questionnaire 

(lakhs)

Year

1

N o . o f estates 
w h ich  replied Jo 
ihe gucsiionnaire

N o . o f 
estates 

affected by 
wind

N o . o f  trees 
lost by 
wind

Percentage 
N o . o f  trees 

lost by 
wind

Estimated
loss

(R s ./lakhc)

1964
1965
1966
1967
1968

154
155
156 
156 
156

7 8 .30
81.56
82.67
85.65
98.59

30
40
45

7823
7941

14584
14810
20321

0 .1 0  1.22
0.10 1.63
0.18 2.81
0.17 2.69
0.21 3.15

65479 — 11.50

F lo o d  is no l a serious th rea t to  the rubber 
p lan ta tio n  industry . T he reason m ight be 
th a t  ru b b e r tree is o o t generally raised in 
low  ly ing  areas  and , therefore, is not easily 
affected by flood. W aterlogged areas are 
fo u n d  unsu itab le fo r rubber cultivation. 
H ow ever, it is seen th a t ^ v e n  estates have 
been affected by flood du ring  the period. 
T he estim ated  dam age was R s. 31,700'-. In 
a d d itio n  to  flood , it is seen tha t one estate 
was affected by lan d  slide and  1600 trees 
w ere dam ag ed  by it. The estim ated loss 
re p o rted  by th e  ow ner o f  the estate is 50.000 
rupees.

In  the questionnaire circulated to the 
estates, we had  asked whether they had 
insured against wind and flood. From  the 
replies received, it  is seen tha t none o f the 
estates has insured so far. W e had also 
asked the estates w hether they would like to 
cover the p lantations by insurance against 
'Aind and flood. It is seen th a t only 42 
s ta le s  would like to  cover their estates by 
insurance.

A com bined table showing the estimated 
loss due to  6 re, wind and flood is given 
in tab le 5.

T.able 5

D a m a g e  d m  F ir f .  W in d  a m i f l o o d  in the  R ep o rted  E s ta te s  

Es liiM te d  damage due to

Year

Es iim a tw l value o f  
the rubber estates 

w hich replied lo  
ihe  quest-onnaire

(tU./»akhs)

Fire
(Rs./lslshs>

W ind
(Rs./iakhs)

Flood
(R s .;la k h s )

To ta l
(R s ./lakh s)

Colum n 6  as %  

lo  colum n 2

I

1964
1965
1966
1967
1968

T o ta l :

1618
1686
1708
1770
2038

2.3S
1.14
2.09
3.18
0.74

T 5 3 “

1.22
1.63
2.81
2.69
3.15

ll.5 0 ~

0.08 
0.01 
0.02 
001 
0.20

” 0 3 2  2 U 5 ~

6 7

3.68 0.23
2.78 0.16
4.92 0,29
5.88 0.35
4.09 0.20



Frequency of 
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T a b l e  6

Frequency o f  Occmrcnce o f  F in . Wind and Flood
____________ O ^ i n g  th e  p e r io d  I 9 6 4 — 6 S )

No. o f estates 
affected by fire

No. o f estates 
affected by wind No, of estates 

affccled by flood

5 t im e s  
4 ..
3 ..
*>
I
NiJ

1
4
3
4 

30
114

T o t a l  ;

16
6
6

14
32
92

156 156

1
0
0

4
149

~ 1 5 6 ~

In  tab le  6 , th e  freq u en cy  o f  o ccu rren ce  o f  
fire , w rnd a n d  flo o d  h a s  been  w orked  o u t.

r e p o r te d , 4_ es ta te s  w ere affec ted  bv fire 
d u r in g  th e  five y e a r  p e r io d . T h e  n u m b er
n ! ^ ,h  by  'Vind w as 64 a n d  the
n u m b e r o f  estate ,, a ffec ted  by flood  w as 
o n ly  7. T h e  ta b le  sh o w s th a t  th e re  a re  
c e rta in  e s t a t e  re p ea te d ly  affected bv fire,

n o te d  t h a t  th e re  w ere 16 es ta te s  affec ted  by 
w ind  5 tim e s  d u r in g  th e  perio d .

N eed fo r C ro p  Insu rance

T h e  s tu d y  show s th a t  th e  to ta l  lo s s  to  
tlie se  delates d u r in g  th e  five years h as  been 
a b o ii t  R s. 21 .35  lak h s  d u e  to  fire , w in d  an d  
lo o d . Fn te rm s  o f  p ercen ta g e , th e  averace  

lo ss IS fo u n d  to  be a b o u t 0 .25  per y e a r o f  
th e  to tiil  in v es tm en t. T h is  is n o t  a m ean 
lo ss  to  th e  in d u s try  w hen w e co n s id e r the 
fa c t ih a t  th e  life  sp a n  o f  a ru b b e r tre e  is 
a b o u t 30 yea rs . In o th e r  w o rd s, d u rin g  th e  
p e r io d  o f  30 yeiirs, n a tu ra l  ca lam ities  can  
c a u se  lo ss a m o u n tin g  to  71'-;, o f  th e  to ia l 
jn v es tm en t. N o w  th e  q u e s tio n  is h o w  to  
p re v en t such  lo sses. T h e  p la n te rs  arc  tak in g  
p re c a u tio n a ry  m easu res  like a p p o in tin g  
w a tc h m en , c le a rin g  o f  re fuse a n d  o ld  leaves 
t ro m  fo o tp a th s  a n d  b o u n d a r ie s , ra is in g  fire 
be lts  e tc . to  p rev en t th e  o cc u rre n ce  o f  fire.

n a tu ra l  h a z a rd s . In  th is  c o n n e c tio n  the

w o rth  co n sid erin g . T h e  p u rp o se  o f  cron  
nsu ra n ce  in p la n ta tio n s  is to  ensu re th a t  

th e  m on ey  an d  effort o f  th e  p lan te r in ra ising  
th e  p la n ta tio n s  a re  no t en tire ly  w iped ou t > 
by n a tu ra l h a z a rd s  beyond  h is co n tro l.

T h e  m o st im p o rta n t fe a tu re  o f  in surance

cnm n, “

m cn t will be p aid  to  th e  in su red  bv the 
M n ip a n y  a g a m st th e  loss a r is in g  d u rin g  ihe 
p e r io d  o f  co v erag e  in re tu rn  fo r reg u la r 
pay m e n t o f  in su ran c e  p rem iu m . T he 
n su red  m u st hav e  an  in su rab le  in terest in 

th e  p la n ta tio n s  a n d  he m ust be in a p o s itio n  
to  asc e rta in  th a t  th e  dam a g e  to  th e  p ro p e rly  
w hich  he s ta n d s  to  suffer will lead to  
p ecu n iary  loss.

C ro p  in su ran c e  is g ra d u a lly  gain ing  
g ro u n d  in th is  in d u s try  a lso , liu t th e  '  
m ea su re  of success so  fa r  ach ieved  bv th e  
in su ran ce  co m p a n ie s  in th is field does n o t 
en su re  confidence in  th o se  in terested  in Ihe



w elfare o f  the in d ii.iry . As has been point­
ed o u t. on ly  5 estates have been covercd by 
(ire insurance, ou t o f the 156 estates studied 
T he reason fo r the m eagre coverage might 
be th e  paucity  o f  in form ation  regarding the 
ex ten t o f  dam age due to  fire, w ind and 
flood to  th e  industry . In th e  first place, 
any  in surance com pany w ould require 
de ta ils  regard ing  the incidcnce of fire, wind 
ctc . T he com pany w ould also like to 
know  th e  facto rs influencing the occurrence 
o f  fire, accen tua ting  th e  incidence and 
increasing  the dam age. It is hoped th a t the 
statistic s collected in the survey would be 
useful to  the insurance com panies.

C ro p  Insurance in other C o u n tr i^

It w ould  be interesting to  exam ine the 
d e ta ils  o f  insurance availab le to plantation 
cro p s in o th e r countries in the context o f 
th is  study .

Insu rance against fire and  hailstorm  is 
th e  m ost com m on  fo rm  o f crop  insurance in 
o th e r coun trie s. H ow ever, insurance p ro­
tec tio n  is ava ilab le aga inst losses resulting 
from  d ro u g h t, break  dow n o f  irrigation 
system , losses due to  fa ll in price, hurricane, 
s to rm  e tc . So far as p lan tations are con­
ce rned , coverage aga inst fire and  lightning is 
“ usually  ava ilab le from  underw riters at 
L lyods’ an d  certain  specialist insurance 
com punies for p lan tations alm ost anywhere 
m  th e  w o r ld .”  t  G enerally , rubber plant­
a tio n s  are  "  fairly  freely insured against the 
risks o f  tire an d  because o f the damage 
w hich can be causcd  by ihe occasional storm  
in ce rta in  areas, it is o ften  possible to 
o b ta in  th is  add itional protection against 
financial lo ss .”  X

It w ould  also  be o f interest to  exam ine in 
th is connection  the salient fc.itures o f a crop 
in su rance  schem e existing for paddy m 
C eylon , in  1958. a p ilo t crop  insurance 
schem e was inau g u ra ted  in Ceylon. The

t  ‘ C ro p  in surance ' by i .  C .oslce , ' W o rld  Croi>s.‘ 
 ̂ June IV 67 . P . 34 .

scheme covered about 26,000 acres (about 
10.500 hectares) o f paddy land. In 1961 
the C rop Insurance Act was enaded  in 
Ceylon and the schcmc was brought under 
It. C rop insurance is com puisorv in the 
areas covered by the scheme. ft is an 
;a ll r isk ’ rather than a -specilic r is k ' 
insurance scheme. Damage to  crops caused 
by d rought, lack o f w ater, excessive water, 
flood, p lan t diseases, insect infestations ctc. 
are indemnified. The scheme was ens-isaged 
as a partially  subsidised venture rather than 
an actuarially  based self-financing, self- 
liquidating one. The scheme operates on a 
uniform  premium rate o f Rs, 6 - per acre 
(R s. 14.83 per hectare).

CoDclusion 

T his study has been conducted with a 
view to  fill in the vacuum existing in a 
vulnerable field o f activity of the planters, 
nam ely, the protection o f their most valuable 
asset—the rubber tree, i t  is hoped that 
the factual details enum erated by us will 
m ake them  realise the need for obtaining 
some form of insurance. Individual 
instances have c<jiuc to  our notice where 
men o f  small m eans w hoinvK ted their entire 
fortune in rubber plantations later on met 
with the m ost tragic experience of fire 
wiping out the entire plantations. To 
prevent such unfortunate o«:urrcnce in 
future, it is hoped th a t the conclusions of 
this study m ay be o f  some use. The 
insurance companies who generally hesitate 
to  tread  the path in the unknown jungle of 
rubber plantiUions to  protcct it. may well 
do good, if they can rely upon som e facts 
regarding the incidence o f fire, wind and 
flood, the percentage loss per annum  etc.. 
which are required for preparing actuarial 
tables for their operations.
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b u d d in g  an d  the final success ten days there­
afte r. T he d a ta  ou the final success o f 
bu d d in g  was analysed statistically, after 
<iuitable iransforiTiation o f  the data .

R esults

T h e  percentage o f final budding success 
o f  each day  is furnished io tab le 1. The 
analysis o f  th e  d a ta  has indicated tha t spray­
ing o f  bud w o o d  has significantly  affected 
th e  b udd ing  success in fou r ou t o f eighteen 
b u d d in g  days, v iz., ll*8 -’69, 18-8-’69, 
22-8-'69 an d  13-9-’69. T here was no signi* 
tican t difference on th e  budding success on 
28-8-’69 an d  4-9-’69 eventhough difference 
w as noticed on  13-9-1969. How ever, after 
13-9*1969, there was no  significant effect o f  
B ordeaux m ixture spray o f  budw ood on 
b u d -tak c . T he analysis o f  the data  has also 
in d ica te d  th a t  the in teractions between the 
trea tm e n ts  w ere n o t significant except in 
one case between budw ood spray  and  seedl­
ing sp ray  an d  th a t  to o  fo r only one budding 
d ay . B udw ood  washijig has h ad  no effect 
on th e  success o f  budding.

D iscussion and Summ ary 

R esults o f  th e  present study also support 
th e  ea rlie r findings th a t  spraying the stock 
p lan ts docs no t atfect the bud-take. But 
sp ray ing  th e  budw ood affcctcd the bud-take 
adversely  fo r  th e  first few weeks after spray­
ing . H ow ever, the effect o f spraying the 
b u d w o o d . five weeks before budding  does 
n o t affect the success o f  budding. N o differ­
ence w as noticed betw een w ashed and  un­
w ashed b u dw oods w hich dem onstra ted  that^ 
w ashing  does not remove the effect o f 
B ordeaux  m ix tu re . C om m on notion  which 
a ttr ib u te s  p lf^sicjl conU im ination o f Bor- 
dciiux fo r bud  failures was proved talse as 
a  re su lt o f  the picsent findings. The low- 
b u d d in g  success ob ta ined  when spraved 
b u d w o o d  was used m ay be due to  the pro­
d u c tio n  o f  som e toxic substance detnui^ental 
to  th e  b u d d in g  success from  the Bordeaux 
m ix tu re . S incc the cfTect o f  spray docs no t 
m anifest itse lf on  the budding lo r  live 
^^ecks afte r spray , it m ay be assam ed that

the toxic substance disappears from  the bud­
w ood in course o f lim e. It may be men- 
tioned  ihat the cffect o f Bordeaux mixture 
to  control diseases will also last for 4-6 
weeks only. The effect o f immersion of 
budw ood in two per cent and five per cent 
copper sulphate solutions for two minutes 
and  five m inutes, to  disinfect them, was too 
severe [3] an d  even the weakest treatment, 
i. e. im mersion o f the budw ood in tw o per 
cent copper sulphate solution for two 
m inutes with subsequent washing, was 
deliterious (4). Even when no acute injury 
results from  the application o f  copper fungi­
cide. p rofound physiological effects may 
be exerted on the plant (1). However, the 
exact action o f  the Bordeaux m ixture on the 
tissue system is no t known.

I t  is o f  interest to  note th a t spraying the 
slock seedlings does not affect the success of 
bud-take. whereas when the budw ood is 
sprayed, the bud-take is affected. It appears 
tha t the cam bium  o f the scion contributes 
predom inantly to  the success o f bud  union 
and  the subsequent grow ih o f the bud 
sprout. Therefore, the possible cause of 
bud  failures is a ttribu tab le to  some action 
o f Bordeaux on cjimbium.

However, spraying o f budwood does 
no t affect the bud-take after five weeks 
from  spraying. So spraying o f budwood 
plants with Bordeaux m ixture five weeks 
before budgrafting  can be done fo r protect­
ing them from  diseases o r in other words 
budw oods sprayed with Bordeaux should 
no t be used for budding at least for a period 
o f 5 weeks.
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Correlation of Metrolac DRC with Actual DRC 
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iD troduciion

T he d ry  rubber content (drc) o f  natural 
ru b b e r latex  collected in the rubber plant­
a tio n s  varies considerably , ranging from 
25%  to  V ariation in d rc  o f  field
latex  occurs from  tree  to  tree (o f the same 
clone), clone to  clone, field to  field, region 
to  region an d  also  from  season to  season.

In  th e  latex  processing factories water 
a n d  coagu la ting  agents are added to  the 
tield latex T o  determ ine their correct 
q u an titie s , it is essential to  dctennine the 
d rc  o f  the iicld latex as accurately as 
possible.

Methods o f  drc Estiniaiion

T h ere  are m any m ethods that could be 
ad o p te d  fo r  d rc  estim ations, viz., direct 
m ethod  [12] (tria l coagulation m ethod), 
h y drom etric  m eth o d  (1], nephelometric 
m eth o d  111] a n d  viscosity m ethod [^]. In 
n o rm al estate  p ractice only the first two 
m eth o d s are  being follow ed. T he direct 
m ethod  o r  the tria l coagulation method is 
th e  accu ra te  m eth o d  bu t it takes a fairly long 
tim e fo r d e te rm in a tio n . H ence, it is m ainly 
u sed  as a  co n h rn ia to ry  nK thod. The hydro- 
m ctric  m ethod  gives only approxnnatc 
v.ilues and  in the case o f  abnorm al laiices. 
it g ives even erroneous values. However.

in view o f the ease o f m anipulation and 
rapidity  o f  determ ination this m ethod is 
still being followed in the rubber plantation 
industry.

D evelopm en t o f  M etro la  c 
a n d  i is  L im ita tio n s

The relationship between the specific 
gravity o f the latex and its dry rubber 
content is considered for designing the 
various special types o f hydrometers [I , 5] 
called latexom eter. simplexometer, latic- 
com eter o r m etrolac—for use in rubber 
plantations. T he specific gravity o f the 
field latex varies from 0.9915 to  0.9638 
depending upon its original dry rubber 
content (2). T o facilitate easy com put­
ations o f  the dry rubber content o f the 
latex samples, the scales in these special 
hydrom eters are calibrated to denote 
directly the dry rubber content o f  the latex 
in which they are allowed to  float. At 
present, in India, the m etrolac is the only 
hydrom eter tha t is being used in the rubber 
plantations and  the o ther three are not to 
general use. Earlier workers (1. 10, S] who 
designed, developed and worked with the 
m etrolac. knew about its lim itations—that 
i t  gives only a very approxim ate value in 
noim al latex and erroneous valuer in non- 
avcracc latex, oblam ed from certain clones
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or from young trees. Nevertheless, the 
m etroiac was m troduced in the plantation 
in d u s try  by M o rg a n s  a n d  S tevens [5] in  1 9 ''''
f o r  .ts  u sefu lness in  th e  ra p id  e s tira a lio n  o f

F a c to r s  In jiu c n c in g  
th e  AfL’fr o la c  R e a d in g s

G e n era lly  th e  h y d ro m e te rs  used in the 
p la n ta tio n  in d u s try  a re  s ta n d a rd ise d  to  
d e n o te  the d rc  o f  la tex  in th e  reg ion  o f  35'*;, 
a t  a  specified  te m p e ra tu re  (85»F) m o re  o r 
less ac cu ra te ly . In  v iew  o f  th is , it is o b ­
served  lh a t  w hen  th e  m e tro la c  is flo a te d  in 
a  latex  h a v in g  h ig h er d rc  th an  th e  specified 
a r c .  th e  m e tro la c  re a d in g s  a re  alw ays iiighcr 
th a n  th e  ac tu a l d rc  a n d  in  th e  latex  o f  low  
d rc . a low er v a lu e  th a n  th e  a c tu a l d rc  is 
o b se rv ed . T h is  m ay  be d u e  to  th e  lim ita tio n s  
in c o n s tru c tio n  a n d  c a lib ra tio n  o f  th e  
in s tru m en t.

Since th e  c a lib ra tio n  o f  th e  m e tro la c  is 
based  on  specific  g ra v ity  valu es, v a r ia tio n s  
in th e  re a d in g s  d u e  to  ch an g es in  tem p era tu re  
m u s t be cx p e c ted . T h e  v a r ia t io n s  observ ed  
h a v e  been re p o rte d  by W h itb y [l2 ]  an d  
F a irf ie ld  S m ith  [9]. H o w e v er. F airfie ld  
S m ith  h a s  re p o rte d  th a t  te m p e ra tu re  c o r­
rec tio n s  fo r  h y d ro m ete r a s  d is tin g u ish ed  
Iro m  re a l ch an g es in  specific g ra v ity  a re  
sm a l le r ;  hcncc in p ra c tic e  th e  c o rrec tio n  
fa c to r  to  be in tro d u c e d  is  a  very  low  value 
an d  o fte n  jt is  co n s id e red  a s  neglig ib le. 
V a ria tio n s  o f  th e  serum  c o n s titu e n ts  o f  
la tex  a lso  affect th e  specific  g ra v ity  o f  latex  
re su ltin g  m  th e  v a r ia tio n s  o f  - m e tro lac  
read ings[9 , 6]. H o w  fa r th is  in lluences th e  
d r c  m ea su rem en t is  still a  m a tte r  o f  stu d y .

RUBBKR bo a rd  bu l l e t in . 1970. VOL. 11. NO. i

E a r l ie r  A l t e m p t s  to  I m p r o v e  d rc  
M e a s u r e m e n ts  b a s e d  o n  M e tr o la c  
R e a d in g s  a n d  S c o p e  o f  th e  
P r e s e n t  S tu d ie s

C o n sid e rin g  all th ese  fa c to rs  an d  lim ita ­
tio n s  o f  th e  m e tro la c . R R IM [9 ] a n d  R R iC (6 ] 
hav e  a tte m p te d  to  co rre la te  th e  specific 
g ra v ity  o f  la tex  w ith  th e  ac tu a l d rc . Sincc 
th ese  co rrec tio n  fuc io rs  are  su ita b le  fo r 
a p p lic a tio n  on ly  in  a  very  lim ited  ran g e

(especially  fo r n o rm a l d rc  values) i| 
s idercd  w o n h u h i le  to  s tu d y  th is problem  
g re a te r d e ta il an d  d ra w  I"
co rre la tio n s  w ith  th e  m etro lac  vahies 
ac  u .,| d rc  values o ver a w ide r
values co llec ted  in all th e  seasons o f  f y e j ,  
a n d  u n d e r o th e r varied  c o n d itio n s  that aJt

normally met with in the rubber planmtio"

E x p c r im n ila l F indings 

T h e  la tex  used  in th e  stud ies was collected 
m the usu al m a n n e r fro m  th e  vario u s  fields 
a n d  b lo ck s o f  th e  R R I I  E x p er im e n rs ta tio n  
(c o n sis tin g  o l dilTerent types o f  plam ins

m  “ f t "  s iev ing  (through ^
40 a n d  60 m esh  sieves) w as used fo r drc 
e s tim a tio n  b o th  by m etro lac  a n d  triS  
co a g u la tio n  m eth o d s.

m an u fa c tu re d  by M essrs
^  h i  f T  C o m p a n y , E n g lan d , w ere used 
in  these  stu d ies .

V tr i j i c a lw n  o f  M e t w l a c  

T h e  s tu d ie s  w ere c o n d u c te d  w ith  the two 
g lass  m etro lac s  ca lib ra te d  in gm, litre  on  148 
sam ples o f  la tex . T h e  resu lts  in d ica te d  that 
th e  dilTerence betw een th e  read ings o f  the 
tw o  m etro lac s  w as n o t s ta tis tic a lly  signifl- •’ 
c a n t a t  5 p e r ce n t level.

E;ffect o f  D ilu t io n

T o  in cre ase  th e  m o b ility  o f  th e  m etrolac 
in  la tex  a n d  to  g e t a co n s is ten t equilib rium  
p o in t  fo r  th e  m etro lac  re a d in g , th e  field 
la tex  IS genera lly  d ilu te d  in I : 1 o r  1 : 2 
p ro p o r tio n  w ith  w a le r. T h e  w o r k p , 6]
c o n d u c te d  in  o th e r  co u n trie s  (M a la y s ia  and  
C ey lon) in d ica te d  th a t  b o th  th e  types of 
d ilu tio n s  a re  in  vogue. C onsistency  in
re a d in g s  o l th e  m e tro la c  w as taken  as the 
in d ex  o f  m o b ility . T h e  I ; I d ilu tion  
fo llow ed  a t  th e  processing  fa c to ry  o f  the 
R R IJ  a n d  n ia jo riiy  o f  esta tes gave satis* 
ia c to ry  a n d  co iisisten l re ad in g s. H cncc 1:1 
d ilu tio n  w as a d o p te d  in th e  p resent experi­
m en ta tio n  to  fall in c o n fo tm itv  w iih  local 
p rac tices .



C o rre la tio n  o f  M c lro la c  d rc  w iih  
A c tu a l  d rc

In  th e  s tud ies conducted , an  analysis o f 
the d is tribu tion  o f  th e  values o f roctrolnc 
d rc  an d  ac tual d rc  (using trial coagulation 
m eth o d ) in  th e  various ranges was conducted 
an d  it w as found th a t th e  actual d rc  is 
generally different from  the observed 
m etro lac drc . So attem pts were m ade to 
co rre la te  these tw o values.

T he 322 pairs o f values collected during 
th e  first fo u r m o n th s’, i.e . June to  September. 
1965. period  o f  study  was statistically 
analysed  and  the follow ing cubic equation 
w as derived :

Y =  2.385 +  1.650 X -  0.02796x* +
0.0001917x*

where Y =• actual drc %  and 
X »= m etrolac drc 

Based on the equation, a ready reckoner was 
com puted and it is presented in table I.

C om parison  o f  R ea d y  R ecko n er Values 
w ith  A c tu a l drc Values and  the 
L im ita tio n s  o f  the  R eady Reckoner  

T o verify the usefulness of the ready 
reckoner, some more trials were conductcd 
with latex samples noting the metrolac drc 
and  actual drc (862 pairs o f values). For 
each m etrolac drc the corresponding drc

T A B L E  I
R e a d y  R e c k o n e r  C o m p u te d  U sing  C ubic E q ua tion  w ith  both th e  Values in w tlw t <& 

Corresp<mding w tjvo l V alues f o r  th e  V arious M e tro la c  Readings.

M rtro la c  
D R C  “ o* 
(M e tro la c  

reading in 
d ilu tion  X 2)

24
2 5
2 6
2 7
2 8
2 9
3 0
31
3 2
3 3
3 4
3 5
3 6
3 7
3 8
3 9
4 0
41
4 2

W eight o f 
rubber 
bv w t o f 

latex

2 8 .5 3  
2 9 .1 6  
2 9 .7 5  
3 0 .3 3  
3 0  87  
3 1 .4 0  
3 1 .9 0  
3 2 ,6 8  
3 2  84  
3 3 .2 8  
3 3 .7 0  
3 4 .1 0  
3 4 .4 9  
3 4 .8 7  
3 5 .2 3  
3 5 .5 8  
3 5 .9 2  
3 6 .2 5  
3 6 .5 7

W eight o f 
rubber

2 8 1 .6
. '8 7 .8
2 9 3 .2
2 9 8 .8  
3 0 3  9
3 09.1
3 1 3 .9  
3 2 1 .0
3 2 2 .5  
3 2 6 .8  
3 3 0  6
3 3 4 .5
3 3 8 .3
3 4 1 .7
3 4 5 .2
3 4 8 .2
3 5 1 .5
3 5 4 .7
3 5 7 .5

M eiro isc 
D R C  % •  

(M etro lac 
reading in 1:1 
dilultOQ X 2)

W eigiit o f 
rubber %  
by wt of 

btevi

Weight o f 
rubber 

gni.' 
litre

43 36  88 3 6 0 .5

4 4 3 7 .1 8 3 6 3 .4

4 5 3 7 .4 8 3 6 6 .4

4 6 3 7 .7 8 3 68 .8

4 7 3 8 .0 7 371 .7

48 3 8 .3 7 3 7 4  6

49 3 8 .6 6 3 7 7 .0

5 0 3 8 .9 5 3 7 9 .8

51 3 9 .2 4 3 82 .7

5 2 3 9 .5 4 3 85 .1

53 3 9 .8 4 3 8 8 .0

5 4 4 0 .1 9 3 9 1 .5
55 4 0 .4 5 3 9 4 .0

5 6 4 0  79 3 9 6 .8

57 4 1 .1 0 3 9 9 .9

58 41 4 3 403-1

6 0 4 2 .1 4 4 0 9 .5

6 6 4 4 .6 0 4 3 1 .9

71 4 7 .2 0 4 5 6 .0

• E g; The

(To be used during  the period
readingofraelrolac,nllldi!u.edl.t«

from  JunS 10 December) 
200, taken as 2 0 ;  so the drc 20X2
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(calculated drc) w a, 
noted nnd coraparcd with actual drc.

by using  , |,e

d c t e r m U L « b S ' „ g  862'.°

in rubber plantations, it is found th a r o u f o ;  
™  " - • e . i n g  the drc o f" ,b e
a M IS ft.rlj, i„gb v im c rm ^  .he

ready reckoner does not hold good during

this period ; hence the value o h f i i n  j  t

' « “ = a
Developmm, o f  Linear Equation

The 358 pairs o f  values obtained 
January to  M ay 1966 were sub e « e f , ^  
relevant regression analysis and the followtn. 
linear equation was derived : ®

Y =  16.68 +  0.50:4X

where Y is the actual drc (% ) and
X is the m ctrolac drc (%)

The ready reckoner computed on the 
linear equation is given in tabfe 2.

t a r l e  2infu.1: I

eoay Reckoner C o n , U s i n g  Linear E , ^ „ o n  M  1,0 ,1, Values in 
Correspond,

M etr<iJac 
D R C  % •  
{M e tro la c  

read ing  in  ? : l  
d jJm ic n  X 2)

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

W eigh t o f 
ru b b e r %  
by w t o f  

JatM

W e ich t o f  
rubber 

g m / 
l i t r e

30.75
31.25
31.75 
32 25
32.76
33.25
33.76
34.26
34.77  
35 27
35.77
36.27 
36-78
37.28
37.78
38.28
38.79
39.29
39.79

302.7
307.7
312.3
317.2
111.7
326.4
331.2 
336.1
340.7 
345 6 
350 1 
354.9
359.6
364.3
368.7
373.7
378.3 
383.2 
387 7

M c tro la c  
D R C  » ;,•  
(M e iro la c  

read ing  in  J : |  
dU u iio n  X 2 )

47
48
49
50
51
52
53
54
55
56
57
58
59 eo 
61 
62
63
64
65

W eight o f  
ru b b e r %  
b y  w t o f  

la te x

40.29
40.80
41.30
41.80
42.30
42.80
43.31
43.81
44.31
44 8!
45.32
45 82 
46.^2
46.82
47.33
47.83 
48 33
48.83
49.34

• F S  ■ T h e  rm rf- * '' ' ^ “ "1  January to  May)
S -  The,»d,ngofm e,rol.ci„l:, d il „ ,c d  la .« - 2 0 0  t . k e „  a, 20  ̂ ,o  . h ,  d ,e  2 0 ; 2 «

W eight o f  
rubber 

em; 
lit re

392.4 
397.0
401.9 
406.2 
41L1
415.5
420.5 
424.7
429.5 
434 0
438.9 
443 2
448.0
452.1
457.3
461.5
466.3 
470.7 
475 5
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Usefulness o f  Ready Reckoner Values 
in Factory Studies

Trials were conducted to employ these 
ready reckoner values on the yield of latex 
obtained in the processing fcicrory of the 
Experim ent Stntion. In table 3 the results of 
85 trials from  September, 1966 to February. 
1967 are given. From  the results it can be 
seen that the percentage error in the com­
putation  o f yield data can be rcduced to a 
considerable extent by selecting the corre­
sponding ready reckoner values to  the 
observed m etrolac drc values.

Discussion 

Reported Correction Factors

Though the earlier workers [1, 5, 10, 3] 
knew about the lim itations o f  the metrolac, 
in view o f its usefulness it is being used in 
the rubber plantation industry with certain 
modifications in calibration (to read gm/ 
litre instead o f  lb gallon). O ’Brien (I926)[7] 
has suggested a simple plan o f using the 
errors o f one m onth ’s reading o f metrolac 
drc  and actual drc as the correction factor 
fo r the subsequent m onth’s reading. Fair­
field Smith (1947}(9], after a detailed study 
has suggested the use o f a new type of 
instrum ent picferabJy recording densities 
and interpreting the data by means o f a 
table adopted  to  the special circumstances.

N adarajah  and M uthukuda (1963)[ftj have 
brought out a  ready reckoner based on the 
correction factor they determined from the 
values on drc using both trial coagulation 
and metrolac methods on 138 samples of 
latex which had a drc range from 20 to 
41®;,.

The earlier form ulations o f  correction 
factors and  ready reckoners were drawn up 
from a limited num ber o f  observations. 
However, if  a correction factor or ready 
reckoner is derived from a large num ber of 
observations, the chances o f  it being suctvss- 
lully used to plantation industry may be 
m uch belter.

Use o f  Hydrometer in Other Altied Fields 
and Present Studies

In the dairy industry where a hvdromeicr 
called the lactometer is used for the deter­
m ination o f total solids in milk from its 
density measurements, Richmond’s for- 
mula[4] is used for calculation. Similarly 
in the present studies for getting the true 
value o f d rc  certain form ulae have been 
developed.

The readings observed over a long period 
were subjected to  statistical analysis and 
equations derived from  such an analysis 
have been utilised to  compute the two ready 
reckoners for the different seasons of the 
year. The usefulness o f these ready 
reckoners for application to the factory 
scale o f operations is given in table 3. 
The average error in the  estimate of yield 
has been reduced from 9.61% to 1.30% in 
the ease o f  ready reckoner based on linear 
equation (applicable to abnorm al period) 
and 9.61'’j to  2.34’̂ ;. in the case of the 
ready reckoner bused on  cubic equation 
throughout the period o f study. I f  the use 
o f  the same (ready reckoner based on cubic 
equation) is restricted to the short period of 
four m onths for which it was developed 
(i. e. September to  December), the average 
error is reduced from 9.>5'‘o to l.41«u. 
Thus from this study the usefulness o f such 
ready reckoners in the factory for a fairly 
correct estimation o f the crop hus been 
established.

However, it is to be noted that these 
results arc based on conditions prevailing io 
a small area (50 acres). Therefore, it is to

N ote '.—  T h e  r .a d y  re cko n ers  g iven in  th is  paper 
are  based on (he rc&uks o b la in ed  from  
the la ie x  co llected  a t  the  R R I I  Exf>eri- 
m ent S ta t io n . T h e  p lao tcrs  a re  requestcil 
lo  use ih c s i  ready re cko n e is  in  the'r 
c s ta le s  am i to in t ii ra te  the ir experience 
10 the O ire c to r o f  Restsxrch , R R I I ,  
K o l la y a m  K e i ;U a  S lu l.- , u> e va lin te  
its a p p lica b ilt iy  fo r  ycnerttl ado p tio n .
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be exam ined whelljer tlicsc ready reckoners 
will ho ld  good in. o ther regions basing  
ditTerent clim atic conditions ns well as other 
v a ria b le  factors such as a clonal characteri­
s tics. age o f the Irccs. nature o f  the planting 
m ateria l, ctc.

Suggestion for the Design and Fabrication of a f̂ ew Hydrometer
In  th e  p re sen thydrom cler— m ctrolac—i!ie 

c a lib ra tio n s  are from  50 to  450. W hen 1:1 
d ilu tio n  is  resorted  to . th e  various readings 
fo r th e  latex o f different drc values fall 
w ith in  th e  range o f  120—330. Even if we 

’ acco m m o d ate  som e more variations due 
to  a b n o rm a l cond itions the limits could be 
fixed betw een l(X) and 350 instead o f the 
ex isting  scale 50— 450. In  addition  to  the 
new scale if  the sensitivity is also increased 
th en  a  new hydrom eter w ith an hnproved 
sensitiv ity  fo r use in the p lan tation  could be 
fa b rica te d .

. \ c k n o w Ic d g e in e n t

T he au th o rs  are  grateful to  the Director 
o f  R esea rch . R ubber Research Institute of 
In d ia . R u b b er B oard , fo r giving ncccssary 

 ̂ facilities to  undertake this w ork. They also
‘ w ish to  th a n k  Shri G- S ubbarayalu. Statj-

slical Officer o f  the Institu te , for hts 
ass is tan ce  in the statistical analyses and 
in tc rp rd ^ itio n  o f  th e  d ata . Tti.inks nre also 
due to  D r. O . S Pcrics, the D irector, a n j  
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Studies on the Pollen of H evea

V .  C .  M a rk o s 0 and V . K .  B h a s k a ra n  N a ir  
Botany Division. Rubber Research Ir^stitute o f India. Kottayam -9

Palynologica! studies in agricultural crops 
are  o f considerable value in crop improve­
ment and its importance in breeding has 
been stressed by several workers, in  Hevca, 
inform ation regarding detailed palynologi- 
cal study is lim ited. A ttem pts on the 
germ ination o f  Hevea pollen v/ere m ade by 
Heusser [2}. Ram aer [6], Dijkman [1] and 
M ajum der [4], Pollen longivity and viability 
were studied by D ijkm an. Heusser’s attem pt 
[2} to germinate pollen in distilled water 
was not successful. R am aer reported that 
no germ ination occurred in aqueous solu­
tions o f  sucrose and glucose without agar. 
However. M ajum der reported a small per­
centage o f  germ ination in rain water and 
distilled water. He obtained very high 
percentage o f  gennination (86%) in 15”o 
sucrose with 0.01%  boric acid a t  25®C, for 
clone R R IM  501.

Hevea produces a large num ber o f flowers 
during the bloom ing season.. Fruit sci, 
however, is found to  be very lim ited. Even 
in hand  pollination program m es fruit set of 
5 —7%  is considered to  be quite high. The 
factors which limit fruit set in Hevea, 
rem ain to  be fully understood. Flowering 
in Hevea. occurs during February to  .March 
in South India. The flowers are unisexual 
and are  borne on the Siime inflorescencc. 
The pistillate flowers arc few and terminal 
to  the central axis and  m ajor branches of 
the intloreseence, but the siam inate flowers

* P a p er presented a l  the Sym po siu m  on C ro p  
Patyn o lo g y  heW  at T ir i!c h ira p .iU y  in  S cp icn tb c r , 
1969.

are numerous. The present study relates 
to the morphology, sterility and germination 
o f  pollen o f a few species o f Hevea carried 
out at R R ll.

M aterials and Methods

Observations were carried out on the 
•following m ateria ls :

1. PB 86
2. G1 1 Primary clones of
3. AVROS 255 H . brasiliensis
4. FX  516 — / /.  henihamiana

{F 4542 X AVROS 363)
5. lA N  4 5 -7 1 7 — //. brasiliensis

(PB 86 X F  4542)

6. H . spruciana

H. henthamiana and H. ^pruciana arc wild 
species and are  oF limited commercial 
importance. The clone I ' 4542 is. however, 
a selection m ade from  H . henthamiana.

Fully m atured m ale flowers which are 
expected to  dehisce on the same day were 
collected for the studv. The methods and 
term inology used for the morphological 
studies o f  pollen grains were those followed 
by N air [5]. The pollen grains were 
examined and measurements were i;iken for 
50 acetolysed grains using u visopan. The 
fertility o f pollen grains was tested with 
acetocarmine. Germination o f  pollen grains 
was studied in diiTcient concentrations of 
sucrose .suJution with ; i n d  without bt>ric 
acid al rooni teajperatuic. B rinks hanging 
drop m ethod was einpiovcd. Ob.scr\alions



w ere reco rded  on tw o days during the 
season . T w o slides were observed on each 
d ay  fro m  each trea tm ent. F inal count was 
m ad e  2 4  h o u rs  after dusting  the pollen on 
the m ed ia.

R e s u lt s  a n d  D iscu ss io D

Pollen gra ins o f N e v e a  are yellow and 
pow dery . A ll ihe types studied are 
3 -z o n ic o lp o ra te . T he shape varies from 
o b la te  sphero ida l to  p ro late spheroidal. 
A m b is trian g u la r w ith convex sides. The 
ap ertu res  are  tenuim arginate . The colpi 
a rc  flush w ith the grain outline or slightly 
depressed . T he ou ter surface o f the colpi 
is hav in g  the cxine covering. The exine is 
un ifo rm ly  th ick  (1.3/^) with endine and

ectine in alm ost equal thickness. Columella 
slightly swollen at the ends and reticulate 
LO pattern. The size, shape, aperture size 
and apocolpium  diam eter of the grains are 
given in table 1. The size o f grain and 
apocolpium  diameter differ am ong the 
materials. In  few acetolysed grains the 
three apertures are united to form para- 
syncolopale type. (Pollen m orphology of 
AVROS 255, however, was not under­
taken)-

The fertility and germination were studied 
during the peak period o f flowering. The 
percentage o f morphologically sterile grains 
are given in table 2. It was found that the 
fertility was above 80'^u in all the materials 
studied.

TABLE I 

D escrip tio n  o f  P ollen C ra ins

SI.
N o . ' ionc

Size ^
P E

A perture 
Shape size 

F

Apocolpium
diameter

Remarks

1 Gl 1

2 PB
3 [ \ ? 1 6

45.8 47.4

41.S 43.4 
42.3 40.6

Oblate 5,9 
Spheroidal

Prolate 5.5 
Spheroidal

11.0

13.4
14.0

M easurement of 50 
grains from  the 

acetolysed 
sample

4 IA N  45-1
7171

5 / / .  sp ru c ia m

35 .̂4 3S.3 
j 39.9 3S.6

7,2
1 5.9

13.2
16.0

TABLE 2
Pollen  S te r ii i ty

C lone Fcrlile
grains

Sterile Total 
erains

Percentage 
o f sterility

Remarks

G l 1
PB 86
A V R O S  255 
F X  516 
IA N  45-717
It

364
293
360
467

73
208

401
54 347 

442

5
n  225

9,2
15.5
18.5
11.5
6.4
7.5

Shy flowering



M icropholograph : G1 I — Polar vie’
(..! M I',-

i - ----- __________________I

F I G  4

M icropholograph : H. s/jrucMna— Polar view Paiynogram : H. spniclam
(a) M ain figure showing syncolpale type
(b) Strata



TABLE 3 

G erm ination  o f  P ollen Grains

G erm ination percentage

Percentage
sucrose
solution

without
boric
acid

with 0.01%  
boric acid

PB 86

A V R O S  255

IA N  45-717  

F X  516 

11. s p r u c ia n a

0 __ 1
10 0 13
15 14 31
20 33 37
25 9 25

0 0 1
10 3 13
15 7 22
20 26 34
25 9 12

u
10 1 11
15 7 10
20 7 17
25 !5 24

0 — —
15 12 9
20 13 24

0 — —
15 — —
1:0 — —

0 3 4
15 14 26
20 15 34

T h e  re p o rt o f  M ajum der indicated that 
hight'iit germ ina tion  in 15'','. sucrose 
so lu tio n  wUh 0 .01%  boric acid. Hence. 
0 . 15 an d  20 pcrceni sucrose solutions with 
a n d  w ith o u t bo ric  ic id  w ere tried with IA N 
4 5 - 7 1 7 ,  F X  516 and  H . s p r v c ia m  v /h tn  
these  w ere in profuse nowering. However 
0 , 10. 15, 20 an d  25 percent media were 
tried  fo r G1 1. PB 86 and AVROS 255.

T he po llen  grains gerniinaied one hour 
after d u s tin g  on the m edia. The perccnmge 
o f  germ ina tion  in different conceuiraiions 

■ o f  m edia w ith  an d  w ithout bone a a d  are 
given in  ta b ic  3. It is inlerestm g to n o u  
th a t  po llen  o f  th e  d i f f e r e n t  materials 
exhib ited  diflfcrence in tbeir behaviour.

The highest germination was observed in 
20",, sucrose solution with boric acid for 
al! the materials except AVROS 255, which 
showed highest pollen germination in 25
s u c r o s e  with boric acid and FX  516 which 
showed no germination at all in 0 . 15 and 
'>0“' media. In 01 1 and PB 86. 20% 
sucrose solution with 0 .0 ^ ; , bo ricac.d  at 
room  tem perature appears to  be the *dea! 
m edia, since concentration above and below 
showed lower pollen germination.

G1 1 has shown highest germination 
closely followed by PB 86 and H .  s p r u c m a .  
The pollen of H. spracioM  germmaled rn 
distilled w.iter and 0.01%  bone
About 1% p o 'l '”



germ inated in O.Ol^o boric acid solution. 
Though pollen germ inated in sucrose media, 
addition o f boric acid markedly increased 
the percentage o f  gcrnunatioii. In water 
and lower concentrations o f sucrose, the 
cytoplasmic material from  the pollen grain 
was found to  burst th rough the pores.

Though a  high percentage o f pollen 
fertiliiy was shown by F X  516, none germi­
nated in 0, 15 and 20"o o f  sucrose solution 
with and without boric acid. The cause o f 
non-germ ination may be some physiological 
factors. Further investigation is needed to 
find out the  reason for non-germ ination in 
artificial media.

Summary

The pollen o f  Hevea are 3-zonicolporate, 
and am b triangular with convex sides. They 
are  oblate to  prolate spheroidal in shape. 
Exine measures 1.3/^ with ectine and  endine 
in alm ost equal thickness. Fertility was 
above 80“« in all the m aterials. Highest 
germ ination was obtained in 20 '^l sucrose 
solution with 0.01%  boric acid media for 
G1 1. PB 86 and H.spruciana, and 25%  
media for AVROS 255. The pollen o f  FX  
516 d id  not germinate in any o f the con­
centrations tested.
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H evea Brasiliensis as a Source of Honey*
K. iay a ra th n am

Plant Pathology Division. Rubber Research Institute of India. Kotlayam-9

Bee keeping  (A picuU urc) is  one o f the 
o ldest c o ttag c  industries o f  India and it is 
a branch  o f  ag ricu ltu re , pertaining to  the 
m aniigcm cnt an d  tnaintenance o f honey bee 
co lon ies. T he honey  bees have a  highly 
o rgan ised  c tm m u n ily  life and som e species 
w ere successfully dom esticated since the 
second h i l f  o f  I8 th  century. T he p-irticular 
species o f  honey  bees dom estic.ued in India 
is. A p is  im lic a  o r  popularly  know n as Indian 
h oney  bee. T he honey bees yield two 
v aluab le  m a te r ia l s - th e  honey and the bee 
w ax. T he sw eet honey is highly nutritious 
an d  h;is g rea t nicdicin.^1 value also. W ith 
the bee w ax. m any com m ercial products 
like high  q u a lity  varnishes and candles are 
m ade. F u rth e r , th e  honey bees help grc.itly 
in th e  po llin a tio n  o f  various crops ol 
econom ic im portance , Bee-keeping can tw 
practised  by any  person w ithout much 
elTort, ed u c atio n  o r technical skill. In  an 
econom ically  underdeveloped country like 
o u rs , bcc keeping  m ay be a boon to  the 
v illagers fo r supplem enting  their mcome.

Heviia hrasiliemis is a Euphorbiaoeous 
plant, which yields one o f the most 
im p o rtan t p ro d u c ts  rtqm reU  by ™
w orld  - t h e  n atu ra l rubber -"I „
un d er ru b b e r in Ind ia  is 
an d  nearly  o f  the area is J
an d  T am il N a d u , w ith the
the s ta tes  o f  M ysore, A n d a " - "  ,  
N ico h a r Is lan d s , G oa,
T rip u ra . A n d h ra . Orissa and Assam.

N early 31%  of the to tal rubber area is in 
80,000 small holdings, o f le ^  than 2 hect­
ares, which are not economically sound 
units.

Generally Hevea  starts flowering three 
years after planting and in India the flower­
ing season is spread over the months of 
January to  M arch The flowers are pro­
duced in abundanix and these are monoe­
cious and diclinous, arranged in panicles. 
H evea  is a deciduous plant and during the 
wintering season the leaves are shed and 
fresh leaves formed in due course. The 
flowering season almost synchronises with 
the refoHation period after wintering.

D uring this season, in most o f the rubber 
g ro w io stra e ts  of Kerala and also in the 
K anyakum ari district o f Tamil N adu, the 
bee keepers o r apiculturists transport their 
bee-hives in large numbers to rubber estates. 
This is being done mainly because large 
quantity o f honey is obtained from l ^ -  
hives kept in rubber estates during thib
s e a s o n  By k e e p in g  a bee-hive m a garden 
usually 8 to 9 kg o f honey is collected m 
a year and the extraction is done in montlily 
" r  Wmonthly intervals. But by transport­
ing the bee hives to  rubber estates during 
flowering se.ason. 8 to  9 kg o f honey could 
L  collected from each hive ,,, a shor 
period o f 1 to  l i  m onths with weekly 
extraction.

W h ile  carrying out observations on the

S S i S n a s
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to  Visit th e  ticcb during all hours o f  the 
day, but their num ber increased signilieantlv 
in the late evening. In these silem hours 
p ro m m e n t hissing sound is heard due to the 
tlighl o f thousands o f  honey bees in the rub­
ber estate. The honey bees n  ere not observed 
to visit the flowers o f H etva, but the extra 
floral nectary glands only, present at th e  
distal end o f petioles, and were noticed to 
.nctively collect the sugary secrction. The 
bees w ere found to fly tow ards such glands 
particularly  and collect the drop o f  nectar 
present. Sometimes they were also found 
to sit on the short stalk  o f  leaflets attached 
to the d is ta l en d  o f petioles and gather the 
n « a r  (Plate ), M arlius [5], Delpino f^1 
Daguillane and Coupin [2] and Bobiliofl-rii 
observed the presence o f  extra floral nectary 
glands at the distal end o f  petioles Parkin 
W  and Thankam m a and George (101 have 
described the presence o f  other extrafloral 
nectary glands on the bud scales and on the 
lower surface o f  leaves respectively But 
the honey bees were found to visit only the 
glands at the tip o f petioles. In  very rare 
cases they were found to visit the flowers 
o f  Bevea  and these visits were mostly 
accidental, since the bees stay on the 
inflorescence only for a few seconds The 
au thor collected the honey bees visiting the 
rubber trees using specimen tubes o f I '  x  6 ' 
size and killed them gently by introducing 
co tton  wool soaked in chloroform  These 
bees were examined thoroughly for rubber 
pollen in the laboratory  under microscope. 
N o pollen grain o f rubber was present on 
their body, in their mouth parts or in the 
pollen baskets o f  their third pair o f legs 
The dead honey bees were washed well with 
alcohol and the washing diluted with water 
centrifuged. The bottom  fraction was 
exam ined  under microscope and pollen 
grains o f rubber were not obtained. The 
honey bees which accidentally hit the 
flowers during flight, were collected and 
examined. They were found to bear pollen 
g ra in s  ol rubber on their h ea d . iJut no 
pollen g ra in s  were noticed in the pollen 
b ask e ts . In agreemem w ith  the observa­

tions made by the author, pollen grains „r 
rubber were abseni in the combs of bef 
hives kept in rubber estates. The apical! 
turists, who take their bee-hives to rubber 
estates in the flowering season, also 
observed the bees to  collect only the neetar 
secreted in the extrafloral nectary glands ii 
the tip o f petioles.

P late
H oney bcc feeding the nec la r fm m  the ex tra  flufai 
nectary  gland presen t a t  the  d istal end o f  petioles

Even though llowcr o f Hevea is produced 
m abundance, it is nol u good sourcc of 
honey for the bees as there arc no nectary 
glands in flowers. And the poJten grains 
produced in the Howers are also seen to be 
unacceptable to  the honey bees. The 
reasons for the same are not adequately 
known. Probably the sticky nature of the 
pollen and the small si/c of the llowers may 
be uninviting. M orris [7] stated that the 
m ore numerous and active l>ees may he 
responsible for pollination o f /h ’vea Hut



frora theobserv iU ions n n d e  h y th e a u th o r[4 ] for n .c t .r  o r pollen, another honey bee 
r , n .  11 1 .u„ u belonging to the species A/e/i>o«a (Dammar

bees) has bw n noticed to  visit actively the 
the flowers o f H evea. And they were never 
observed to  fly lo the extra floral nectary 
glands. Thick mass of rubber pollen was 
present in the pollen baskets of their third 
pair oi legs. This bee has not beer> domesti­
cated so far. But its honey is reported to  
have much greater medicinal value than that 
o f A p is  imiica.

Apiculture is a highly profitable cottage 
industry, since a kilogram of honey costs

and  S ripnth i R ao  [9] it Is c le ir that the bees 
are no t responsib le fo r the pollituition of 
H e v e a .  In  large rubber estates generally no 
o ther p la n ts  except cover crops are allowed 
to  grow  itm ong the rubber trees. Hence 
the honey  bees do  no t have a  good source 
o f  po llen . Because o f the abundance of 
nectar, p ro b a b ly  the honey bees tendered in 
ru b b e r estates do  no t m ake any aliem pt to 
d ivert th e ir a tten tio n  from  the collection of 
nec tar to  pollen by flying longer distances.
So the bee-hives kept in rubber estates are 
mostly dev o id  o f  pollen. But pollen is an 
im p o rtan t ingredient in the food o f honey abou t Rs. 8;-. If a honey bee colony is 
bees, especially  the larvae, The larvae o f  successfully tendered throughout the year
Vk’o rkers  an d  d ro n e s  are  fed with a special . -------
kind o f  food knov^n as 'b e e  b re a d ’ which 
is p re p are d  by m ixing honey and poUen.
F u rth e r  th e  po llen  is th e  main source o f 
pro tein  in th e  food  o f  honey bees. The 
honev  bee co lo n y  canno t thrive without 
enough  po llen . In  a norm al colonv 60 to

rubber estate, 15 to  18 kg of honey 
could be collected in a year. So to  main­
tain a healthy colony in rubber estates 
during and after the refoliation period, it  is 
necessary to provide good sources of pollen 
and nectar to  the li^ s . Establishing plants

e n o u g n  puM cu, i .. a .............  .....................  like Anligonon a n d  some fruit trees m ay
125 lb of pollen and 150 to 300 lb of honey help to achieve this end, Popularisation of
are orocured in a ye:ir for survival [6]. So this cottage industry may be of great help
m e L - h i v e s k e p t  in rubber estates will die -  ......... —  - h . n a n .  the.r
olT. when these ore retained in the rubber 
estates for more than \ \  month. Hence 
the bee-hives are transferred to other areas 
where there is a good source of pollen as 
well as nectar after keeping them rubber 
estates during the refoliation period, lor l to 
U  m onths Moreover there nuy not ^  

the extra lunal

to the small growei-s for enhancing their 
income.
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m uch sec rction  fro m  tn e  ex.ra (Pathology), for h,s
n ectaries af te r the refoliation as the glands ^.,|„,,(,,e suggestions and c Hical r e '" " ’ 
becom e funclionless, w ilh the tissues get mg „ ,.,„ „ ,„ ip t . He is also fa tc l i.1  to the 
sh ru n k  a n d  d isco loured , when the le.ives y  m . C. A ., Rural 0 ™ “ “ '™ '’“ " 
m atu re . M artandant. for fum .sh.ng the necessary

T h e  honey  p ro d u ced  in the hives kcp. m inform ation.

ru b b er cstiiles is m obile i ' .,|so
ctioM before m atu ra tio n . This honey 
stated  to  be slightly  fritter m t a s i ^ But

these b ad  qualities are l«H gib l=  
elim in ated  bv m ixrng this w .lh t '«  
co llec ted  from  other sources and also b .

> methods.ad o p tin g  special cu ring  l

Even th o u g h  the In d ian  either
no t fo u n d  to  v isit the (lowers of
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Meetings of the Rubber Board

65 lh  M eeting

T he 6 5 lh  m ee tin g  of th e  Rubber Board 
w a s  held  in ih e  C ouncil Hail of th e  Board 
o n  th e  2 5 th  O c to b e r, 1969. Shri T. V. 
S w am in a th an , C hairm an of th e  Board, 
p resided .

At th e  o u tse t , th e  C hairm an expressed 
h is g ra te fu l re g ard s  an d  m ost sincere 
th a n k s  to  m em b ers  w h o  had sen t him 
m e ssa g e s  c o n g ra tu la tin g  him on his appo­
in tm en t a s  C hairm an . fRubber Board.

T he C hairm an  sa id  th a t th e  four vacan­
c ie s  in th e  R u b b er B oard  had  since been 
filled u p  w ith  th e  rep resen ta tives of labour. 
T he n o m in e e s  w e re  Sarvashri K, P. 
R aghavan  Piilai, B. K. Nair, K. V. K. 
P anikkar. a n d  G. G op inadhan  Nair. f^.
On h is p e rso n a l b eha lf an d  on behalf of 
th e  B oard , th e  C hairm an ex tended  a hearty 
w e lc o m e to  th e  incom ing m em bers. P ro­
c e e d in g , th e  C hairm an  sa id  th a t he w ould 
b e  fa ilin g  in h is d u tie s  if he did not 
rem em ber th e  p re c io u s service re n d e r^  
by  h is  p re d e c e s so r  in office, Shri r". a. 
H a b e e b  M o ham m ed , w hom  it w a s no easy 
ta sk  to  s u c c e e d  successfu lly .

T he C tia irm an  th e n  so u g h t the leave of 
th e  B o ard  to  tak e  up  th e  item s on the 
a g e n d a  fo r d iscu ss io n . The 
d e c is io n s  tak e n  by  th e  B oard are detaiiea 
below .

Vica-Chairman
T he B o ard  elecM d Shri J o s e p h  M angara 

as  V ice -C h airm an  of th e  Board for a 
p e rio d  o f  o n e  year com m enc ing  froiTi 
O c tober, 1 9 6 9 , o r till he ceased  to  be a 
m em ber o f th e  Board, w hichever w as 
earlier.

Ccmmittees

The following m em bers w ere elected to 
the various com m ittees as indicated.

Shri Michael A. Kaliivayalil -Executive
Committee 

Shri Jo sep h  Jac o b -S m a llh o ld in g s
Development Committee

Sarvashri K. P. Raghavan Pillat and
K. V. K. Panikkar • Planting Committee

Sarvashri B. K. Nair. K. P. Raghavan 
Piilai and K. V. K. Panikkar

- Labour Welfare Committee

Budget
The Board approved the revised estim ates 

for 1969 70  and th e  budget estim ates 
for 1 9 7 0 -7 1  of the General Fund and 
Pool Fund of the Board.

It w a s also resolved to  request tfie 
Governm ent to  permit continuation of the 
existing schem es of ihe Board w ithout 
making the conditions stricter and to  grant 
in time the full finance required. In the 
m eanwhile, the Chairman w as permitted to 
carry on the schemes as existing and 
honour the commitments already entered 
into.

Im port Policy
After taking into account the estim ates 

of production for the year and th e  current 
position of stock, the Board resolxed to 
recom m end to  the Governm ent of India 
th a t no further import o f raw  rubber 
should be allowed for the period ending 
3 t s t  December, 1S69.

The Board decided that the balance 
niiantitv if any, ou t of th e  imported rubber 
due to a'r iv ra g a in s t  the licences already 
fssued Z  made available to  tha ™ n u . 
fscturers only after December. 1969.



T h e  B o ard  re q u e s te d  th e  G o v e rn m e n t 
o f  Indra to  ta k e  e x p e d itio u s  d e c is io n  on  
th e  r e c o m m e n d a tio n s  o f  t h e  T ariff C o m ­
m iss io n  a n d  to  n o tify  w ith o u t  a n y  fu rth e r 
d e la y  th e  fa ir a n d  firm  m in im u m  p ric e  fo r 
m d ig e n o u s  n a tu ra l ru b b e r.

It w a s  a lso  re so lv e d  to  re co m m e n d  to  
th e  G o v e rn m e n t o f  Ind ia  to  n o m in a te , in 
a d d itio n  to  th e  C h airm an . R u b b e r 
B oard , a m in im u m  o f  tw o  m e m b e rs  o f  th e  
R u b b e r B o ard  re p re s e n tin g  th e  p ro d u c e rs , 
in  th e  i i ta te  T rad in g  C o rp o ra tio n 's  a d v iso ry  
c o m m itte e  o n  im p o rt o f  ru b b e r.

Regional Nursery
T h e  C h a irm an  in fo rm e d  th e  m e m b e rs  

th a t  th e  G o v e rn m e n t o f  K erala h a d  a llo tted  
a n  a d d it io n a l  a re a  o f  5  a c re s  o n  le a se  at 
N e rla m a n g a la m  fo r e x p a n s io n  o f  th e  
re g io n a l n u rse ry  a n d  th e  B o ard  h a d  fo r ­
m ally  ta k e n  o v e r  th e  lan d  o n  9 th  O c to b e r  
1 9 6 9 .

Working Capital Loan
T h e  B o ard  re so lv e d  th a t  th e  s c h e m e  

fo t th e  g ra n t  o f w o rk in g  c a p ita l lo an  to  
ru b b e r  m ark e tin g  s o c ie tie s  b e  c o n t in u e d  
d u r in g  1 9 6 9 - 7 0 .

Representation on tCAR
It w a s  re so lv e d  to  n o m in a te  S h ri <<. c .  

A n a n th , D ire c to r  o f R esea rch , to  re p re se n t 
th e  B o ard  o n  th e  In d ian  C o u n c il o f A g ri­
c u ltu ra l  R e se a rc h  fo r a  p e r io d  o f  th re e  
y e a rs , in th e  p la c e  o f Dr. K. T. J a c o b .

A fte r d is c u s s io n  o n  th e  a g e n d a , th e  
m e e tin g  c a m e  to  a c lo s e  w ith  a v o te  of 
th a n k s  to  th e  ch a ir.

6 6 th  M e e tin g

T h e  6 6 th  m e e tin g  (sp e c ia l)  o f  th e  B oard  
w a s  h e ld  a t  K o ttay am  o n  th e  7 th  F ebruary , 
1 9 7 0 . Sh ri T. V. S w a m in a th a n . C hairm an! 
p re s id e d .

In itia tin g  d is c u s s io n s , th e  C h airm an  
re ca lled  th e  d e c is io n  ta k e n  a t  th e  6 5 th  
m e e tin g  o f  th e  B o ard  th a t  n o  im p o rt o f 
ru b b e r  s h o u ld  b e  re c o m m e n d e d  till th e  e n d  
o f  D e c e m b e r 1 9 6 9 , a n d  th a t  th e  b a la n c e

q u a n tity , if an y , d u e  to  arrive a a a in . 
lic e n c e s  a lre a d y  is s u e d  sh o u ld  be 
av a ila b le  to  th e  m a n u fa c tu re rs  on ly  a f il 
D e cem b e r, 1 9 6 9 . I, w a s , th e re fo re  „ e c '°  
s a ry  to  ex a m in e  th e  p o s itio n  ag a in  and 
a d v ise  th e  G o v e rn m e n t re g ard in g  impon 
p o licy  a n d  p ro g ra m m e  fo r th e  quartet 
J a n u a ry ^ to  M arch , 1 9 7 0 , a n d  fo r th e  yea!

T h e  p ro d u c tio n  o f  n a tu ra l ru b b e r from 
N o v e m b e r, 1 9 6 9  was 

5 4 ,6 9 4  to n n e s . T h e  e s tim a te  o f produ­
c tio n  fo r th e  p e r io d  D e cem b e r, 1 9 6 9  to 
M arch , 1 9 7 0  w a s  2 6 ,6 0 0  to n n e s . The 
p ro d u c tio n  o f  n a tu ra l ru b b e r  d u rin a  iqRQ 
1 9 7 0  w o u ld , th e re fo re , b e  8 1 ,2 9 4  tonnes 
T he q u a n ti ty  o f  n a tu ra l ru b b e r  physically 
im p o rte d  d u rin g  A pril to  N ovem ber, 19 6 9  
w a s  1 6 ,1 2 2  to n n e s .  T h e  q u an tity  of 
s y n th e t ic  ru b b e r  p ro d u c e d  d u rin g  April to 
N o v e m b e r w a s  1 5 ,5 4 2  to n n e s . The 
e s t im a te  o f  p ro d u c tio n  d u rin g  D ecem ber. 
1 9 6 9  w a s  3 ,5 0 6  to n n e s .  T h e  es tim a te  of 
p ro d u c tio n  d u rin g  J a n u a r y  to  M arch , 1970 
w a s  9 .0 0 0  to n n e s  a t  th e  ra te  o f 3 ,000  
to n n e s  p e r m o n th . T h erefo re , final d ep e n d ­
a b le  fig u re  o f p ro d u c tio n  fo r  synthetic 
ru b b e r  w o u ld  b e  2 8 ,0 0 0  to n n e s . The 
q u a n ti ty  o f  s y n th e tic  ru b b e r  p h y sica lly  im­
p o rte d  d u r in g  th e  p e r io d  A pril to  N ovm ber, \  
1 9 6 9  w a s  2 .3 4 2  to n n e s .  T h e  d ep en d ab le  
e s t im a te  o f c o n s u m p tio n  fo r  1 9 6 9 -7 0  would 
b e  1 ,2 0 ,0 0 0  to n n e s . T h e  a c tu a l  co n su m p ­
t io n  d u rin g  A p ril-N o v em b er. 1 9 6 9  had 
b e e n  7 7 .1 8 7  to n n e s ,  co m p ris in g  57 ,230  
to n n e s  o f  n a tu ra l ru b b e r  a n d  1 9 ,9 5 7  tonnes 
o f  s y n th e tic  ru b b e r. T he e s tim a te  o f c o n ­
s u m p tio n  d u rin g  D e cem b e r, 1 9 6 9  to 
M arch , 1 9 7 0  w a s  4 3 ,0 0 0  to n n e s . The 
o p e n in g  b a la n c e  a s  o n  1 -4 - 1 9 6 9  was
2 8 ,0 0 0  to n n e s  c o m p ris in g  n atu ra l and 
sy n th e tic  ru b b e r. T h is lea d  to  a surp lus 
o f  7 .4 6 4  to n n e s , th e  C h a irm an  sa id .

T h e  m e e tin g  h a d  a d e ta ile d  d iscu ssio n  
o f  th e  su p p ly  a n d  d e m a n d  p o s itio n  of 
r u b b e r  a n d  c a m e  to  th e  c o n c lu s io n  that 
in te rn a l p ro d u c tio n  c o u p le d  w ith  th e  stock 
o f ru b b e r  a v a ila b le  w ith  p ro d u c e rs , m an u ­
fa c tu re rs  a n d  d e a le rs  w o u ld  b e  suffic ien t 
to  m ee t th e  d e m a n d  fully.



M em bers e x p ressed  th e ir concern at the 
delay  on  th e  p a rt o f (he Governm ent of 
India in no tify ing  th e  m inim um  price for 
in d ig en o u s natu ra l ru b b er based  on the 
re co m m en d a tio n s  of th e  Tariff Commission. 
They e m p h a sise d  th e  need  for expeditious 
dec isio n  o n  th e  recom m endations of the 
Tariff C om m ission  an d  th e  Smallholdings 
E conom ics Enquiry Com m ittee. Many 
m em b ers  ex p re sse d  anxiety at the w ith ­
draw al o f so m e  m ajo r ru b b er goods m anu­
fa c tu re rs  from  th e  m arket and  stoppage of 
p u rc h a se s  w h ich  had  resulted in the 
ac cu m u la tio n  o f s to c k s  ar>d consequent 
fall in prices.

S um m ing  up  th e  position  in th e  light of 
th e  critica l co m m en ts , su g g estio n s  and 
advice o f th e  m em bers, th e  Chairman said 
th a t  th e  co n su m p tio n  requirem ent could 
initially b e  p lac ed  a t  1 ,3 5 ,000  tonnes. A 
co v er o f th re e  m o n th s, m ight b e  provided 
fo r in c o n s o n a n c e  w ith  earlier resolutions 
of th e  B oard . T he to ta l requirem ent w ould, 
th e re fo re , b e  1 ,6 9 ,0 0 0  tonnes. Special 
p u rp o se  sy n th e tic  ru b b e r w hich  should in 
any  w a y  b e  im ported  w ou ld  constitu te 
3 ,5 0 0  to n n e s , T he requirem ents of natural 
an d  sy n th e tic  ru b b e r w ou ld , therefore, be
1 .6 5 .0 0 0  to n n e s . The patlern  of c o n ­
su m p tio n  w a s  7 5  to  2 5  as b e tw een  natural 
ru b b e r a n d  SBR p ro d u c ed  in India. Hence 
th e  q u a n tity  o f natura l rubber required 
w o u ld  b e  1 .2 4 .0 0 0  to n n es. 
p ro d u c tio n  o f na tu ra l rubber w ould  be
9 0 .0 0 0  to n n e s  an d  th e  open ing  balance ot 
n a tu ra l ru b b e r w o u ld  b e  of th e  order ot
3 0 .0 0 0  lo n n e s , th e  defic it could  only be or 
th e  m axim um  o rd e r of 4 ,0 0 0  tonnes. This 
w o u ld  re p rese n t on ly  half a m onths con 
su m p tio n . H e n ce  th e re  w a s  no need tor 
any im p o rt d u rin g  1970 .

T he B o ard  th e n  ad o p te d  the following 
re s o lu t io n s ;

•■R esolved th a t  th e  Board after taking 
in to  a c c o u n t  th e  e s t im a te s  
d e m a n d  fo r th e  y ea rs  1 9 6 9 - 7 0  and 1 9 7 0  
71  an d  th e  c u r r e n t  p o s i t io n  of s to c k , r 
c o m m e n d s  to  th e  G o v e rn m e n t  of 
that no  im port o f na tu ra l rubber should be

1970^^ up to  the end of Septem ber,

'• Resolved tha t the balance quantity, if 
any, remaining to  be imported ou t of the 
rubber hcensed to  be imported should, 
unless it be special purpose SR, be made 
available to the m anufacturers only after 
further appraisal o f the position by the 
Board after 1 -4 -1 9 7 0  and before
3 0 -9 -1 9 7 0 .’

67th M eeting

The 67th meeting of the Rubber Board 
w as held on the 30 th  Ju n e , 1970, at the 
office of the Board at Kottayam, Shri T. V. 
Sw am inathan. Chairman, presiding.

Reviewing the rubber situation in the 
country, the Chairman said that the stock 
FK3stlion could be considered to  have 
improved very m uch as a result of decline 
in consum ption and increase in production 
during the previous m onths. Consumption 
of rubber in April, 1970 w as less than in 
M arch and consum ption in May w as less 
than  in April. He hoped that production 
of natural rubber during 1970 71 would 
exceed the target fixed.

The Chairman said that actual consum p­
tion of rubber during 1969-70  was
1 16,869 tonnes. Production of natural 
rubber had exceeded the WfQet by about 
1000 tonnes, As on 1st April, 1970 the 
stock of rubber had increased to  44,236 
X nnes The Chairman declared that there 
w as no need for any rmport of rubber into 
the country during th e  current year as 
fm e rS l production w as sufficent to  meet 
the dem and.

The m eeting constituted a sub com m ittee 
w ith Shri T. V. Swam inathan as  Chairman 
to review the situation created bY th e  glut 
n th e  rubber market and the consequen  

S iilin e  in prices and to suggest remedial 
measures.

I, w a s  d e c id e d  to  ho ld  th e  n e x t m e e tin g  
B o a rd  a .  N ew  D elh , d u n n g  th e  

third week of A ugust. 1970.



Third Conference of Rubber 
G row ers’ Co-operatives

T h e  th ird  c o n fe re n c e  o f  ru b b e r  g ro w e rs ' 
w a s  h e ld  o n  th e  

8 th  a n d  9 th  N o v e m b e r, 1 9 6 9 , a t  P a lq h a t 
u n d e r  th e  jo in t  a u s p ic e s  o f  th e  P a lg h a t 
D is tric t C o -o p e ra tiv e  R u b b e r M arl<eting 
S o c ie ty  a n d  th e  R u b b e r B o ard . A b o u t 2 5 0  
d e l e p t e s  re p re s e n tin g  th e  s o c ie t ie s  in 
K erala a n d  Tam il N a d u  a t te n d e d  th e  c o n -  
Terence.

in a u g u ra te d  by  
F a r r  Ch - i  '^^ir, M a n a g in g  D irec to r,
F A C r  S h ri E. P. G o p a la n  C h a irm an  o f 
th e  K erala A g r o -In d u s tr ie s  C o rp o ra tio n , 
p re s id e d . S h ri T. V. S w a m in a th a n , C h a ir­
m an . R u b b e r B o ard  a n d  S ri G . G o p a la - 
k rish n a  Pillai, D is tric t C o lle c to r  P a fg h a t 
s p o k e  o n  th e  o c c a s io n . S h r i 'o .  M. S. 
N a m b o o d ir ip a d , P re s id e n t o f  th e  P a lg h a t 
D is tric t C o -o p e ra tiv e  R u b b e r M ark etin g  

w e lc o m e d  th e  g a th e r in g  an d  
S h rt M. K rishna M en o n , P re s id e n t  o f  th e  
c o n f e re n c e  c o m m itte e , p ro p o s e d  a v o te  o f 
th a n k s .

S ix  p a p e rs  w e re  p re s e n te d  fo r d is c u s s io n  
a t  s ix  s e s s io n s  h e ld  o n  tw o  d ay s .

S h ri K. K rishnan  N am b ia r. R e g is tra r  of 
C o -o p e r a t iv e  S o c ie tie s . K erala, w a s  th e  
c h ie f  g u e s t  a t  th e  c o n c lu d in g  s e s s io n  h e ld  
o n  th e  s e c o n d  d a y  o f th e  c o n fe re n c e .

d e v e lo p e d  a t  a to ta l cn«it
th re e  lakhs. T he p re se n t c a p a c ^  K ’
m ill IS o n e  to n n e  o f  s c ra p  ru b b e r L ro J- l®

IfiRDB Meeting

,h  i  U . , ' • D ife c to ro f
th e  R u b b e r R e se a rc h  In s titu te  o f India 
re p re s e n te d  th e  R u b b e r B o ard  a t Z  
m ee tin g  o f th e  In te rn a tio n a l R u b b er Re 
s e a rc h  a n d  D e v e lo p m en t B o ard  held at 
A b id ja n  in Ivory  C o a s t  from  3 rd  to  6lh 
M arch , 1 9 7 0 . T h e  m e e tin g  m ainly dis­
c u s s e d  p ro b le m s  re la tin g  to  th e  cultivation 
o t  ru b b e r.

M em bership of the Board

T h e  C en tra l G o v e rn m e n t h a s  n o tified  the 
n o m in a tio n  o f  th e  fo llo w in g  p e rso n s  as 
m e m b e rs  o f  th e  i-u b b e r  B o ard  w ith  effect 
h o m  th e  1 4 th  J u ly ,  1 9 6 9  a n d  u p to  the 
2 1 s t  F eb ru a ry , 1 9 7 1 , to  re p re se n t labour 
i n t e r e s t s :

Rubber C repe Mill

T h e  f irs t ru b b e r  c re p e  mill in th e  c o ­
o p e ra tiv e  s e c to r  w a s  In a u g u ra te d  a t Karur 
n e a r  P ala i in K o ttayam  d is tr ic t  o n  th e  2 1 s t  
M arch . 1 9 7 0 , b y  S h ri T. V. S w a m in a th a n  
C h a irm an , R u b b e r B oard . T h e  mill h a s  
b e e n  e s ta b l is h e d  b y  th e  M e e n a c h il Taluk 
R u b b e r  G ro w e rs ' M ark e tin g  C o -o p e ra tiv e  
S o c ie ty  w ith  th e  a id  o f th e  R u b b e r B oard . 
T h e  B o ard  h a d  g iv e n  a  g ra n t  o f ru p e e s  o n e  
lak h  to  th e  s o c ie ty  fo r th e  p u rp o se .

F ive ro llers, e n c h  o f  1 8 '  13" s iz e  h av e  
a lre a d y  b e e n  f itte d  in th e  c re p e  mill w h ic h  
is d e s ig n e d  to  h o u s e  15  ro llers w h e n  fully

1. Sh ri K. P. R a g h a v a n  Pillal. General '
S e c re ta ry . K erala S ta le  C om m ittee, 
O ffice  o f th e  Kerala Provincial
U n ited  T ra d e s  U n ion  C ongress,
C a n to n e m e n t, Q u ilo n . Kerala.

2 . S h ri B. K. N alr. In d ian  N a tio n a l Trade
U n io n  C o n g re s s  O ffice, A lleppey, 
Kerala.

3 . S h ri K. V. K. P an ik k ar. In d ian  National
T ra d e  U n ion  C o n g re s s  Office,
T richur. Kerala.

T he C en tra l G o v e rn m e n t h a s  no tified  the 
n o m in a tio n  o f Shri G. G o p in a d h a n  Nalr,
M. P ., P re s id e n t, K erala S ta te  C om m ittee, 
O ffice  o f  t h e  Kerala P ro v in c ia l United
T ra d e s  U n io n  C o n g re s s , C an tonem en t,
Q u ilo n , Kerala, a s  a m e m b e r o f  th e  Rubber 
B o ard  w ith  e f fec t from  th e  14 th  O ctober,
1 9 6 9 , a n d  u p to  th e  2 1 s t  F eb ru a ry . 1971 
to  re p re s e n t la b o u r in te re s ts .



T he C entra l G overnm ent h as  appointed, 
on th e  re co m m en d atio n  of the Governm ent 
of Kerala, S h ri K. V. Ram akrishna Ayyar, 
A dditional S ecre tary , D epartm ent of Agri­
cu ltu re , G o vernm en t of Kerala, Trivandrum, 
a s  a m em b er of th e  R ubber Board, with 
effec t o n  an d  from  th e  5 th  January . 1970 
and  u p to  th e  2 1 s t February. 1971, vice 
Shri T. V. S w am in ath an  appointed as 
Chairm an.

T h e  C entra l G overnm en t has notified 
th a t Sh ri S . K um aran. M em ber of Rajya 
S ab h a , H o u se  No. 941 , Tham panur, Tri­
van d ru m , Kerala, h a s  been  elected  by the 
Rajya S a b h a  as  a m em ber of th e  Rubber 
B oard fo r a p erio d  o f th ree years with 
effec t from  th e  1 9 th  Ju n e . 1970, or for so 
long  a s  h e  c o n tin u e s  to  b e  a m em ber of 
[he R ajya S a b b a . w h ich e v er is less.

Divisions of Development, Extension, 
tconom ic Research and C o-operation of 
the Board. He will also be ex officio 
m em ber of the Board.

Shri K. M. Joseph , Development Officer 
under th e  Board, has been appointed 
Officer on Special Duty in charge of the 
Pilot Rubber Plantation Project. South  
Andamans. The post of Development 
Officer has been abolished.

C onw quent on the appointm ent of Shri 
K. C. Ananth as  Rubber Production Com­
m issioner, Shri V. K. Bhaskaran Nair, 
Deputy Director, Division o f Botany, 
Rubber Research Institute, will hold charge 
of the post of Director.

Rubber Board News

Shri K. C. A nan th , D irector, Rubber 
R esea rch  In s titu te  of India, has been 
ap p o in te d  R u b b er P roduction  Com m is­
s io n er u n d e r th e  R u b b er Board. Shri 
A n a n th  a s su m e d  c h a rg e  of the new  post 
on  th e  1 4 th  M ay, 1970 .

S h ri A n a n th . w h o  joined th e  Rubber 
B oard  in 1 9 6 3  a s  D eputy Director w as 
a p p o in te d  D irec to r of Research in 1968. 
He a lso  o ff ic ia ted  a s  Chairm an of the 
B oard  from  J u ly  to  Septem ber, 1969.

A s R u b b er P ro d u ctio n  Comm issioner 
Shri A n an th  w ill b e  in charge o t Ibe

Dr. P. Jo h n  Jaco b , A ssistant Rubber 
Chemist, Rubber Research Institute, resig­
ned from the service of the Board on the 
14th Ju ly , 1970. He took up appointm ent 
a s  Rubber Technologist under th e  Premier 
Tyres. Ltd., Kalamassery, Kerala.

Shri V. K. G. Nair, Librarian. Rubber 
Research Institute, resigned from the 
service of th e  Board on the 27th  June.
1970. He joined as Librarian under the 
H industan M achine Toots, Ltd., Pinjore, 
Haryana State.



Third Conference of Rubber 
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T h e  th ird  c o n fe re n c e  o f  ru b b e r  g ro w e rs ' 
c o - o p e ra t iv e  so c ie t ie s  w a s  h eld  o n  th e  
8 th  a n d  9 th  N o v e m b e r, 1 9 6 9 . a t  P a lg h a t 
u n d e r  t h e  jo in t  a u s p ic e s  o f  th e  P a lg h a t 
D is tric t C o -o p e ra tiv e  R u b b e r  M ark etin g  
S o c ie ty  a n d  th e  F^ubber B oard . A b o u t 2 5 0  
d e le g a te s  re p re s e n tin g  th e  so c ie t ie s  in 
K erala a n d  Tam il N a d u  a t te n d e d  th e  c o n ­
fe re n c e .

T h e  c o n fe re n c e  w a s  in a u g u ra te d  by  
S h ri M. K. K. N air, M a n a g in g  D irec to r, 
FACT. S h ri E. P . G o p a la n . C h a irm an  of 
th e  K erala A g r o -In d u s tr ie s  C o rp o ra tio n , 
p re s id e d . S h ri T. V. S w a m in a th a n , C h a ir­
m a n , R u b b e r B o ard  a n d  S ri G . G o p a la - 
k rish n a  Pillai, D is tric t C o lle c to r  P a lg h a t, 
s p o k e  o n  th e  o c c a s io n . S h r i 'o ,  M .  S. 
N a m b o o d ir ip a d , P re s id e n t o f  th e  P a lg h a t 
D is tric t C o -o p e ra tiv e  R u b b e r M ark etin g  
S o c ie ty , w e lc o m e d  th e  g a th e r in g  a n d  
S h ri M. K rishna M en o n , P re s id e n t o f  th e  
c o n f e re n c e  c o m m itte e , p ro p o s e d  a  v o te  o f 
th a n k s .

S ix  p a p e rs  w e re  p re s e n te d  fo r d is c u s s io n  
a t  six  s e s s io n s  h eld  o n  tw o  d a y s .

Shri K. K rish n a n  N a m b ia r, R e g is tra r  of 
C o -o p e r a t iv e  S o c ie tie s . Kerala, w a s  th e  
c h ie f  g u e s t  a t  th e  c o n c lu d in g  s e s s io n  h eld  
o n  th e  s e c o n d  d a y  o f th e  c o n fe re n c e .

Rubber C repe Mill

T h e  firs t ru b b e r  c re p e  mill in th e  c o ­
o p e ra tiv e  s e c to r  w a s  in a u g u ra te d  a t  K arur 
n e a r  P ala i in K o ttay am  d is tr ic t  o n  th e  2 1 s t  
M arch , 1 9 7 0 , b y  S h ri T. V. S w a rh in a th a n , 
C h a irm an , R u b b e r  B oard . T h e  mill h a s  
b e e n  e s ta b l is h e d  by  th e  M e e n a c h il Taluk 
R u b b e r  G r o w e rs ' M ark e tin g  C o -o p e ra tiv e  
S o c ie ty  w ith  th e  a id  o f  th e  R u b b e r B oard . 
T h e  B o ard  h a d  g iv e n  a  g ra n t  o f  ru p e e s  o n e  
lakh  to  th e  s o c ie ty  fo r  th e  p u rp o s e .

F ive ro llers, e a c h  o f  1 8 ” I S ’  s ize , h av e  
a lre a d y  b e e n  fitted  in th e  c re p e  m lll’w h ic h  
is d e s ig n e d  to  h o u s e  15  ro llers  w h e n  fully

d e v e lo p e d  a t  a  to ta l c o s t  o f 
th re e  lak h s. T h e  p re se n t c a p ac ity  of 
null IS o n e  to n n e  o f  s c ra p  ru b b e r per shifi 
W h e n  fu lly  e q u ip p e d  it w o u ld  w ork  tT „ 
sh if ts  a day ,

IRRDB Meeting

S h ri K, A n a n th , th e  th e n  D irector of 
th e  R u b b e r R e se a rc h  In s ti tu te  of India 
re p re s e n te d  th e  R u b b e r B oard  a t the 
m ee tin g  o f th e  In te rn a tio n a l R ubber Re­
s e a rc h  a n d  D e v e lo p m e n t B o ard  held at 
A b id jan  in Ivory  C o a s t  from  3 rd  to  6th 
M arch , 1 9 7 0 . T h e  m ee tin g  m ainly dis­
c u s s e d  p ro b le m s  re la tin g  to  th e  cultivation 
o f  ru b b e r.

Membership of the Board

T h e  C en tra l G o v e rn m e n t h a s  notified  the 
n o m in a tio n  o f  (h e  fo llo w in g  p e rso n s  as 
m e m b e rs  o f  th e  f< ubber B o ard  w ith  effect 
from  th e  1 4 th  J u ly ,  1 9 6 9  a n d  up to  the 
2 1 s t  F eb ru a ry , 1971 to  re p re se n t labour 
i n t e r e s t s :

1. S h rIK , P . R a g h a v a n  Pillai. General
S e c re ta ry , K erala S ta te  Comm ittee, 
O ffice  o f th e  Kerala Provincial 
U n ited  T ra d e s  U n ion  Congress, 
C a n to n e m e n t, Q u ilo n , Kerala.

2 . S h ri B. K. N air, In d ian  N a tio n a l Trade
U n io n  C o n g re s s  O ffice, Alleppey. 
K erala.

3 . S h ri K, V, K, P en ik k ar, Ind ian  National
T rad e  U n io n  C o n g re s s  Office, 
T rich u r, Kerala.

T h e  C en tra l G o v e rn m e n t h a s  no tified  the 
n o m in a tio n  o f S h ri G . G o p in a d h a n  Naif, 
M. P ., P re s id e n t, K erala S ta te  Com m ittee, 
O ffice  o f  th e  Kerala P ro v in cia l United 
T ra d e s  U n ion  C o n g re s s , C an tonem ent, 
Q u ilo n , Kerala, a s  a m e m b e r o f  th e  Rubber 
B o ard  w ith  e f fe c t  from  th e  1 4 th  O ctober.
1 9 6 9 , a n d  u p to  th e  2 1 s t  F e b r u a r y ,  1971 
to  re p re se n t la b o u r in te re s ts .



The C entra l G o v e rn m en i h a s  ap po in ted , 
on th e  reco m m en d a tio n  of th e  G overnm ent 
of Kerala, S h ri K. V. R am akrishna Ayyar, 
A dditional S ecre tary . D ep artm en t of A gri­
cu ltu re , G o v e rn m en t of Kerala, Trivandrum , 
as  a m em b er o f th e  R u b b er B oard , w ith  
affec t o n  a n d  from  th e  5 th  Ja n u a ry . 1 9 7 0  
and  u p to  th e  2 1 s t  F ebruary , 1 9 7 1 , vice 
Shri T. V, S w a m in a th a n  a p p o in ted  as  
C hairm an.

T he C entra l G o v e rn m en t h a s  notified  
th a t Sh ri S . K um aran, M em ber o f Rajya 
S ab h a , H o u se  N o. 9 4 1 . T ham panur, T ri­
vandrum , Kerala, h a s  b e e n  e le c ted  by th e  
Raiya S a b h a  a s  a m em ber of th e  R ubber 
Board fo r a p e rio d  o f th re e  y ea rs  w ith  
effec t from  th e  1 9 th  J u n e , 1 9 7 0 , o r fo r so  
long  as  h e  c o n tin u e s  to  b e  a m em ber of 
th e  R ajya S a b b a , w h ich e v er is  less.

D iv isions of D evelopm ent, E xtension. 
Econom ic R esearch  an d  C o -o p e ra tio n  of 
th e  Board. H e will a lso  b e  ex  officIo 
m em ber of th e  Board.

Shri K. M. J o se p h , D evelopm en t O fficer 
u n d er th e  B oard , h a s  b ee n  ap p o in te d  
O fficer on  Specia l D uty in c h a rg e  o f th e  
P ilo t R u b b er P lan ta tion  P ro jec t. S o u th  
A ndam ans. T he p o s t of D evelopm ent 
O fficer h as  b ee n  abo lished .

C o n seq u en t o n  th e  ap p o in tm en t o f Shri 
K. C. A nan th  as  R ubber P ro d u ctio n  C om ­
m issioner, Sh ri V. K. B haskaran  Nalr. 
D eputy  D irector, D ivision o f B otany, 
R ubber R esearch  Institu te , w ill ho ld  ch a rg e  
o f th e  p o s t o f D irector.

Rubber Board News

Shri K. C. A nan th , D irector, R ubber 
R esea rch  In s titu te  o f India, h as  been  
ap p o in te d  R u b b er P ro d u c tio n  C om m is­
s io n er u n d e r th e  R u b b e r B oard . Shri 
A n a n th  a s su m e d  c h a rg e  o f th e  n ew  p o st 
on  th e  1 4 th  M ay, 1970 .

Shri A n a n th , w h o  jo ined  th e  R ubber 
B oard  in 1 9 6 3  a s  D epu ty  D irector w a s 
a p p o in te d  D irecto r o f R esea rch  in 1968 . 
He a lso  o ff ic ia ted  a s  C hairm an o f  th e  
B oard  from  J u ly  to  S ep tem b er. 1969.

A s R u b b er P ro d u c tio n  C om m issioner 
Shri A n a n th  w ill b e  in c h a rg e  of th e

Dr. P. J o h n  J a c o b , A ssis tan t R ubber 
C hem ist. R ubber R esearch  Institu te , re s ig ­
ned  from  th e  serv ic e  o f th e  B oard o n  th e  
1 4 th  J u ly  1 9 7 0 . H e  to o k  up  ap p o in tm en t 
as R ubber T ec h n o lo g is t u n d er th e  Prem ier 
Tyres, Ltd., K alam assery. Kerala.

Shri V. K. G. Nair, Librarian. R ubber 
R esearch  Institu te , re s igned  from  th e  
serv ice o f th e  B oard on  th e  2 7 th  Ju n e ,
1970 . H e jo ined  as  L ibrarian u n d er th e  
H industan  M ach ine Toots, Ltd.. P injore, 
H aryana S ta te .





Studies on the Physiological A spects of 
Rubber Production

2 Phyjiology of Yield Increase in Double Cut Tapping System 
[ s i 2 ,  d  2  ( 2  2 d / 4 ) ]

M. R. S e th u ra j  and M. J. G eo rg e
Botany Division, Rubber Research InstiluK of India, Kottayam-9

In  s l2  (1/2 (2  X 2d/4) system  o f tapping  
a tiiah s /2  c u t an d  a  low  sf2 cu t are  tapped  
on S te r n a ,e  p a n *  a t  tw o  days 
r o n f tic tin e  o p in io n s  hav e  been expressed

the a. r. c. a n d  la te  d r.p p m g  m  the lowc

effects o f  open in g  o f  th e  .
latex n o w  p attern  an d  y .cld  ^
cu t. 1 n th e  ea rlie r re p o rts  on  th ,s  Sjslein 
tap p in g  th e  d is ta n ce  betw een thew aT w ep ,a t50« ( 125cm) o rm o re  .n order

to  avo id  m erging  o f  d ra in a g e  ■ 
the re p o rted  la .e  d rip p in g  fro m  the owe 
panel af te r ‘h e /n t r o d u c  lO J  
ind icates so m e fo rm  o f  m le rf •
uppe, - t o n  the la te x  ^ w f o ^ ^

panel. In the P f " ' " '  reduced
distance betw een the . . ^ c i  of
,0  a b o u t : r  f55 cm ) s . t l a t  any 

. 1- - ».-v,i/or cut
etTect o f

VO a o u i i i  — W - be
the upper cu t o n  th e  lov.er 
m ore p ro n o u n ced .

Experimeuial
Six trees each  frorn  *  ”
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pre-trea tm ent yield d a ta  were available, 
w ere selected fo r the study . T hese trees 
were p lanted in 1956 and  have been under 
tapp ing  from  1963 onw ards. T he upper 
cu ts  were opened in M arch . 1967. in half 
the num ber o f  selected trees under each 
clone, a t  5 0 '(1 2 5  cm ) from  th e  union  on 
th e  opposile  side. T h e  distance betw ren 
th e  upper an d  low er cuts was a b o u t 22 
(55 cm ). Yield from  bo th  low er an d  upper 
cu ts was recorded every m on th  by cup 
coagulation . As the post-trea tm ent d a ta  
fo r one v e jr  ind icated  a  general increasing 
tren d  in yield and  late  d ripp ing  m the 
low er cu t' o f  double-cu t trees, fu ither 
s L .e s  on latex flow pattern , by 
r« .n r . lin i  o lusliing w d ex , d .  r. c. ano 
volum e yield, have t o n  
1968. P lugging index w js  ca lcu lated  by 
the fo rm ula 1— PI =

Initial flow ra te fo r 5 m ts (m l m in) X 100 

T o t i l  volum e yield (ml)

T h e d  r .c .w a s  Jeterm ined  by th e  usual

d S e ' o n T w l
: ; - r w r a i i r u d i r b r - S r i a t e x

rn le s  before and one hour after tapping 

modified by de Jo n g  [2].



R esu lts
In  c o m p jn s o n  to  th e  p re -trea tm e n i yield 

d a ia  an  in c re asin g  tre n d  in y ield  per
la p p in g  o f  th e  lo w e r pane l w as o b se rv ed  in 
d o u b le -c u t tree s  o v er th e  y ie ld  increase in 
sin g le -cu t trees  (T a b le  1). D u r in g  th e  first 
>ear a f te r  th e  o p en in g  o f  th e  u p p er c u t ,  the 
r a te  o f  y ield  in c re ase  w as h ig h er in d o u b le -  
c u t trees  in all c lo n es  : th e  effect w as m ore  
in  A v ro s  255 a n d  PB 6/9 th a n  in T iir  I 
(T a b le  I, F igs . I ,  I I  a n d  I I I ) .  In  T jir  1, 
d o u b le  c u t trees y ie ld ed  m o re  d u rin g  peak  
p e r io d s  o f  y ie ld  D u r in g  th e  sec o n d  j e a r  
a f te r  tre a tm e n t (1968), w h ile  A v ro s 255 trees 
m a in ta in e d  th e  sa m e  tre n d  o f  yield increase , 
th e  h igh  re sp o n se  to  d o u b le -c u t sh o w n  by 
PB 6 .9  tree s  d u r in g  th e  first ye.ir o f  tre a t­
m en t d im in ish e d , p o ss ib ly  d u e  to  p a rtia l 
d ry n ess  in th e  d o u b le -c u t trees. T he 
re sp o n se  to  d o u b le -c u t by T j i r  I w as m o re  
p ro n o u n c e d  d u r in g  th e  second  j e j r  o f  
t re a tm e n t th a n  in  th e  first yea r.

T h e  s tu d ie s  on  th e  la te x  flow  p a tte rn  o f  th e  
s in g le -c u t a n d  d o u b le -c u t trees sh o w  th a t  th e  
in c re ase d  y ield  from  th e  low er p an e l o f  th e  
d o u b le -c u t tree s  in c o m p a riso n  w ith  the 
y ie ld  fro m  sing le -cu t tree s  m ay  m ain ly  be 
d u e  to  a  re d u c e d  p lu g g in g  in d ex  a n d  th a t  
the p a tte rn  o f  y ield  v a r ia tio n  is  re la ted  to  
th e  p a tte rn  o f v a iia t io n  o f  p lu g g in g  index 
in  a ll c lo n e s  u n d e r s tu d y .

D a ta  on  th e  p lu g g in g  in d ex , d . r .  c .. 
v o lu m e  y ield  a n d  y ie ld  re c o rd e d  d u r in g  1968 
a re  g ra p h ic a lly  re p rese n te d  in jig s. IV . V. 
V I . D a ta  on  ih e  ex te n t o f  latex  d ra in a g e  
o n  ta p p in g  o f  th e  low er pane l fro m  p re­
d e te rm in e d  p o in ts  (T a b le  2 a , b. c) sh o w  
th a t  th e  Jaiex  is d ra in e d  fro m  a  m o re  
ex te .is iv e  a r c i .  m o re  eflic ien tly  in d o u b le ­
c u t trees th a n  in  s in g ’e c u t trees a n d  th a t 
th e  to ta l so lid  c o n te n t o f l a t e x  in  th e  d ra in - 
;ige are.i is s ig n if ican ily  lo w er in d o u b le -c u t 
trees co m p a re d  to  *;ingle-cut trees.

Discussion
R e p o rts  by M ilfo rd  e t a l [A] o n  th e  

re la t io n s h ip  betw een ta p p in g  system  a n d  
p lu m in g  a re  b ase d  o n  a  c o m p a riso n  betw een

h a lf  sp ira l an d  fu ll-sp ira l system s onlv 
S o u th o rn  an d  G o m ez  |RJ h a «  conducted 
e xperim en ts  on  th e  effect o f  length  o f  , he 

on  p lugg ing  a n d  they  have suggesIL  
tw o  d is tin c t m echan ism s o f  p lugg ine for 
very sh o r t  an d  lo n g er cu ts. T he " e s u t  
sh o w  th a t  th e  p lu g g in g  is low ered  as the 
leng th  o f  th e  c u t is increased .

In  th e  p re sen t ex p erim en t, how ever the 
leng th  o f  th e  lo w er c u t w as no t altered  • but 
th e  p luggm g w as lo w ered  by th e  in troduc­
tio n  o f  a n o th e r  u p p e r c u t on  th e  opposite 
side . S tu d ies  have also  in d ica te d  a  general 
increase in  th e  d ilu tio n  o f  la tex  in  s i tu  in 
th e  d ra in a g e  a re a  a n d  a  m ore  extensive 
d ra in a g e  o f  la tex  fro m  a n  ex ten d ed  area in 
th e  ca se  o f  d o u b le -c u t trees It seem s that 
th e  o p en in g  o f  th e  u p p e r c u t h a s  resu lted  in 
d ilu tio n  o f  latex  in th e  a re a  o f  b a rk  below 
th e  c u t a n d  th is  a rea  m igh t hav e  merged 
w ith  th e  d ra in a g e  a re a  o f  the low er cut 
rh is  m ig h t h av e  re su lte d  in d ra in a g e  o f 
la tex  m ore  ea sily  fro m  a  m o re  ex tended  area 
u pon  ta p p in g  o f  th e  low er c u t . d u e  to  
d ilu tio n  o f  latex .

P o sitiv e  c o rre la tio n  betw een p lugg ing  and 
d ' r. c . betw een c lo n e s  h a s  b e e n ' reported  
[4]. fo r  w h ich  tw o  e x p la n a tio n s  a re  given. 
A  h ig h er d . r  c d u e  to  h ig h er viscosity  may 
cau se  ea rlie r p lugg ing  o f  th e  vessels. 
A lte rn a tiv e ly  a  lo w er d . r. c. equ ilib rium  
m ay be a tta in e d  as  a  consequencc  o f  lower 
p lu g g in g , d u e  to  ex h a u s tiv e  dra inage. 
P a a rd e k o o p e r  a n d  S om o rso n  [5], how ever, 
fo u n d  th a t  sea so n al vari.ttion  in plugging 
w as n o t a s s jc i i t e d  w ith  a c o rresp o n d in g  
v a r ia t io n  in d . r ,  c values an d  a lso  that 
th e re  w as no  c o rre i.iiio n  betw een d  r. c 
a n d  p lugg ing  in d ex  w ith in  c lo n e s  an d  h a ie  
co n c lu d ed  th  it c o rre la tio n  betw een d , r  c. 
a n d  p lugging  index  is no t p e f e e t .

T he resu lts  o f  the p resen t s tu d y  in  turn  
i.^dicatc th a t  p lugg ing  index  can  be m odified 
by  ail e x te n s io n  o f  b a r k  a r e a  w ith  l i i lu t f  
l a t e x  (ex ten t o f  sp re ad  o f  d ilu tio n  in  the 
b a r k l. T h is  m ay lea d  to  a  g re a te r d ra in - 
•ige a n d  co n seq u en tly  a still lo w er <t. r. c.
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Total solid variation in la te x  .samples collected by puncturing from d iffc rea t 
d istaD ce.s from tapping cut before and after tapping

T a b lk  2 a 

C lo n e  T J I R  1

SINGLE CUT DOUBLE CUT

T im e  o f 15 cm S am e le­ 15 cm 30 cm 15 cm S am e le­ 15 cm 30
sam p lin g below vel 10 cm a b o v e above below vel 10 cm ab o v e

J u  cni 
aboveaw ay aw ay

B efo re
la p p m g - 56.5 55.3 46.6 49.3 46.7 45.0 44.9
A lte r
ta p p in g - 55.9 53.8 45.9 46 4 43.2 40.7 41.9

T abll  2 b

C lo n e  A V R O S  2 5 5

SINGLE CUT DOUBLE CUT

T im e o f 15 cm S am e le­ 15 cm 30 cm 15 cm S am e le­ 1 5 cm 30 cm
sa m p lin g below vel 10 cm ab o v e ab o v e below vel 10 cm ab o v e above

aw ay aw ay

B efo re
ta p p in g 49.9 51.2 52.8 53.3 37.9 37.5 3 7 J 38.3
A fte r
la p p in g 49.1 50 .4 51.6 52.1 36.9 36.S 33.4 33.S

T a ble  2 c

C lo n e  P B  6 j9

SINGLE CUT DOUBLE CUT

T im e o f 15 cm S am e le­ 15 cm 30  cm 15 cm S am e le­ 15 cm 30 cm
sam p lin g b e lo w vel 10 cm a b o v e ab o v e below vel 10 cm a b o v e above

aw ay aw ay

B efore
ta p p in g 44*4 44.5 44 .9 45.8 42 .4 42.4 43.5 44,6
A fte r
ta p p in g 43.7 43.8 44.1 43 .2 37.3 41.5 41.3 40.9



a 2 P re -tre a im c n l and  p iK i- lrca im e n t d a ia  on  y ie ld
o f  single a n d  d o u b le  cu l irccs

J
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Fig. 3. Pre-trealm enl and po«-ireatm enl data on 
yield o f single and double cui treci (Tjir— I)
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.nuiltbriom  m ay be a tlu in ed  in th e  doub!e- 
t frees U n pub lished  d a ta  Crom the woric 

“ „der way a t  R R H  V ]  fu rthe r
'  L oporled  the co n te n tio n  th a t  th e  e x te n t  o f  

i Z l a r e a  w ith  d i lu te  la te x  n e i r  th e  tapp ing  
cut can ac t as a fa c to r in  m odifying the 
plugging index . T h e  e iS 2 w ith  w hich such 
Ln area w ith  d ilu te  latex  in b a rk  develops 
on opening a tap p in g  cu t m ay vary m 
different clones a n d  th is  m ay explain the 
dcin.il v a ria tio n s  fo u n d  in th e  response to  
double-cut ta p p in g  system s.

It has to  be m en tio n ed  th a t th e  objec t of 
this study  w as so lely  to  u nders tand  the 
physiology o f  latex  flow in  trees w ith double­
cuts and  as  such , th e  m erits  o r dem erits of 
this system  o f  ta p p in g  hav e  no t been con- 
sidered.
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Fac tice  F rom  R ubb e r S eed  O il

K. Vtjayagopalan,
Chemistry & Rubber Technobgy D,vision, Rubber Research Institute of India. Kottayam-9

Summary
Sulphur factice was prepared from  rubber seed

oil under different experimental conditions. A 
lypical product was imjorporated into a tread fype 
m ix and the effect o f  faclice lt>ading on the cure 
time and the physical properties o f  the vulcanisate 
were evaiuaied. The product prepared in the 
laboratory was compared with a coraoicrcial facticc-

Inlroduction 
Today faciice is recognised as a valuable 

processing a id  and is classed am ong the 
com pounding ingredients o f  the rubber 
technologist. This m aterial possesses certain 
intrinsic properties, which make it indispen- 
sible in mixes during milling, calendering, 
extrusion and injection m oulding{5,9j. In 
SBR com pounds, faciice a t the levels o f 
5 PH R . exhibits accelerating powers and 
perm its low accelerator levels w ithout affect­
ing tensile and m odulus o f  the stock, In 
neoprene com pounds, 10 PH R  o f factice 
im proves the  processing behaviour o f  the 
elastom er. E P R  can be processed into a 
lightly loaded low hardness com pound, in 
presence o f 5 P H R  factice. in  butyl rubber, 
the use o f  faciice im parls good extrusion 
characteristics, ageing properties to the stock 
and  helps easy black incorporation [6, 15,7].

A wide range o f  vegetable oils are  employ* 
ed for factice p reparation . L insw d, rape seed, 
cotton seed, soyabean and fish oils arc 
som e o f  the widely used glyceride oils! 16]. 
There is indigenous production  o f  factice 
from  linseed oil and rape seed oil(l2}.

A t present India produces 400 tonnes o f 
factice annually and approxim ately the s jme 
is the consumption[14}. Presently, only 
Ceylon produce^ rubber seed oil on a  large

sc jle [l3 ]. A survey undertaken by the Oil 
Technological In stitu ted ], Ananthapur, 
reveals the production possibilities o f  rubber 
seed oil in India.

In the present work, a fjctice has been 
prepared from rubber seed o il. The purpose 
of the work was to  explore the possibilities 
o f m ore and m ore coramerci.il utilisation of 
rubber seed oil.

Experimental
Crude rubber seed oil ( , \ .  V=9.79, 

I. V =  138.1, S. V =  194.1) w IS heated to ihe 
desired tem perature and p.iwdcred sulphur 
was mixed in. At first, sulphur dissolved in 
the oil form ing a colloidal dispersion. The 
viscDsily o f  the m ixture gradually increased 
and finally instantaneous gelling occurred. 
The colour o f the reaction mixture also 
changed during the progress o f  the reaction. 
It was light yellow initially and dark  brown 
tow ards the final stages. The product was 
cooled, leached with water and dried. The 
final qualities o f  the product were determin­
ed by the tem perature o f  the reaction, 
am ount o f  sulphur and (be catalyst used.

NVith crude rubber seed oil. products were 
prepared with 15, 20. 25 and 30 parts of 
sulphur per 100 parts o f oil. With 25 parts 
o f  sulphur to  lot) parts o f  oil. products were 
prepared in presence o f  diethanol amine at 
different teaiperatures W ith blown rubber 
seed oil ( t .  V = 100-115), products weic 
prepared with 15, 20. and 25 parts of 
sulphur. M BT vwas tried as c j ta h s l  in 
some experiments. All the products were 
analysed for acelon e\tract>jbie-i p .  :). free 
sulphur [3J. total sulphur and the tin>e to



FACT1CE FROi^ RUBBER SEED OIL 

T a b l e  1

Conditions of prcparajion
Free Free Time to form

Accionc sulphur sulphur Tola) Posnansicy
cxtract sample acetone sulphur soluiion in

cxtracl minutes

I 25 p a n s  su lp h u r/1 0 0  p a r ts  oil 
T cm p eratu ie  150-55“C

:  25 p arts  su lp h u r /1 0 0  p arts  o il
T em p eratu re  170-75*’C

^  25  p a r ts  su lpbur/lO O  p a r ts  oil
T cm pcriitu re 150°-55®C. D iethanol 
am ine 3 -4 °o  o n  th e  to ta l w eight o f  oil 
and su lp h u r

4 25  p a its  s u lp h u r /100 p a r ts  oil 
T em p eratu re  160-65‘'C  
D icthano l am in e  3-4^’i

5 25  p a rts  su lp h u r 100 p a r ts  oil 
T em p e ra tu re  170-75°C  M B T  3-4*:.'

6 2 5  p a r ts  su lphur'lO O  p ar ts  o il. 3 -4 " ;  
d ie th a ro l am ine . T em p e ra tu re  l70-75*<

7 15 p a r ts  su lp h u r 100 p a r ts  oil 
T em p eratu re  170-73®C

8 30 p a r ts  su lphur/lO O  p a r ts  oil 
T em p eratu re  170-7 i*C

9 20 p a rts  su lp h u r; 100 p a r ts  oil 
T em p eratu re  170-75“C

10 25 p a r ts  sulphur/lO O  p ar ts  blow n oil 
T em peratu re  170-75®C

II 2 0  p a r ts  su lp h u r, 10 0  p a r ts  b low n oil 
T em p e ratu re  170-75«C

12  20 p a its  su lp h u r 10 0  p.irts blow n c 
3-4*','. d ie th ;in o l a n  ine 
T em p e ratu re  170-75“C

13 15 p a rts  si Iphur/IOD p arts  b low n oi! 
T cm p e ra tu ie  1 7 0 -7 5 'C

14 C om m ercia l f a c t i c e ______ __

49.56 3.24 3.45 13.08 115

60.02 4.46 5.25 10.58 115

60.43 3.18 3.93 12.17 115

47.29 3.60 3.59 12.71 115

51.00 3.75 3.72 12.25 not form ed in 340*

: 51.76 1.76 2.66 13.13 220

54.80 0.84 1.38 10.09 not form ed in 340*

53.40 4.S6 4.97 16.10 2C0

45.54 4.28 4.79 i : . n 2 00

52.24 5.65 5.19 13.92 2 :0

49.23 3.82 3.72 11.52 220

48.40 3.98 1.42 15.73 200

43.13 1.03 i.09 0.902 no t form ed in S-IO'

55.65 3.07 2.28 11.75 12 0

jAHLr-. 2  

Treud Type M ix

T a b l e  3 
S c o rc h  a n d  cu re  ch a ra c te r is tic s  o f  ske  

co m p o u n d s co n ta im n g  fa c tic e

Smoked sheets Parts by I’rocess oil Parts by 
weight 100

Sample 
PHR of 
facitce

Scorch rime Calculated ciirc
in minutes time in minutes
at llO'C al 140‘C

Zinc oxide 
Stearic acid 
HA F Black

5

2
4X

M BS

Nonox. D 
S u lphur

0.S5

1

2 25OUil’llMI — --
F actice 0 . 5 & 1 0

Blank 
P F 5  
C F 5  
P F  10 
C F  !0

15.5
14.0
14.0
14.5
11.5

19.0
19.0
19.0
20.0 
1 90



TABLB 4  

Ejfect o f  factice  incorporation on the 
physical properties o f  the vulcanisates 

before ageing
Am ount o f  Tensile M odulus at %clongation
factice strength 300% elnog- a l break

K g’cm  ation Kg'cm ‘=

Blank 3 o T 8  2 U .1
Prepared
facticeSpHR 301.9 2 U .0  400
Prepa red fact­
ice 10 P H R  277.6 180.6 420
Com mercial
factice 5 PHR 296.5 211.0 410
Commercial
facticcIO  P H R  303.7 210.6 420

T a b l e  5

Effect o f  factice incorporation on the physical 
properties o f  the vulcanisates after ageing 

48 hrs at 85'*C ' '

Am ount o f Tensile M odulus at °iE longation  
factice strength 300^i, elon- at break

K g/cm ' gation 
Kg/cm*

Blank 237.3 225.9 310
Prepared 
factice 5 p h r 303.9 235.7 390
Com mercial 
factice 5 p h r 288.3 230.8 360
Prepared 
factice 10 p h r 243.2 178.7 390
Com mercial 
factice 10 p h r 286.8 219.1 400

form  PosnansVy solution.[«] The lim e to 
form  Posnansky so lution was deteniiined 
accord ing  to the m ethod adopted by Flint 
(Triethanol amine was used instead ol 
dicyclohexyl amine).

A typic.il product p rep u e d  with 15 part>. 
of sulphur and 100 parts blown rubber seed 
oil at 170-75®C, was incorporated in a tread 
type mix and the effect o f  factice incorpor­
ation  on the procebsibility o f the com pound 
and physical properties o f the vulcanisate 
\vijs studied. The cure time was determined

according to  the Juve’s e.xtended Moonevl 
Test [11]. The ageing characteristics of the 1 
vulcaniNates were also evaluated. Jbc - 
results of chemical analysis and lechnologicaj i 
evaluation o f the prepared product were’ 
com pared \sith those obtained with acom.i 
mercial sample o f factice. '

Results and Discussion
From  table 1, it may be seen that products 

prepared with proportions o f  sulphur above 
20 parts analysed fo r high free sulphur. 
W ith blown rubber seed oil. 15 parts ofl 
sulphur to  100 parts oil was found to be! 
suitable. However, with raw  rubber seed • 
oil. an am ount o f  15-20 parts of sulphur 
may be employed.

Factice prepared with 25 parts sulphur to 
100 parts unthickened oil at a lower temper­
ature gave products with lower free sulphur 
value, in  presence o f  diethanol amine, 
which is known to  prom ote polar react­
ions [4] a higher tem perature may be preferr­
ed- Use o f  diethanol amine gave products 
with com paratively low free sulphur. With 
blown rubber seed oil, soft friable gels are 
obtained with low proportions of sulphur in 
a relatively shorter tim e for gelling

When factice was loaded at the levels of
5 PHR and 10 PH R. there was no appreci- 
able change in the scorch and curc 
characteristics o f the com pound flw 
stm ple  containing 10 PH R commercial 
factice was a little more scorchy than all the 
o ther samples- The scorch lime of the 
compounds containing factice was slightly 
lower than that o f  the blank. Both 
prep ired and commercial factice gavesimilai 
cure times in Juve’s e \iendcd Mooney Tc>i 
to determine the optim um  cure time.

li corporation o f  fiiciice into the n.ix 
the levels o f  :> .md 10 PH K did n >i seriously 
atTcct the tensile strength. In this c jse. both 
the prepared factice and commercial faciicc 
behaved similarly. There was little vari­
ation in the m odulus o f  the vulcanisJl'^ 
con la in tD g  factice and the blank. fhc 
m gdulus o f the co iiir^und containing lO



PH R pre p are d  faclice w as slightly  low er 
than all the o th e r sam ples. T he elongation  
at b reak  o f  th e  vu lcanisa tes con ta in ing  
factice w as th e  sam e as  th a t  o f  th e  b lank . 
Faclice in co rp o ra tio n  has considerably  im ­
proved  th e  age ing  ch a rac tc iistics  o f  the 
vulcanisa tes. T h e  tensile re te n tio n  o f  all 
the co m p o u n d s c o n ta in in g  factice was a l m ^ t  
com plete a f te r ageing fo r 48 ho u rs  a t 85°C. 
T he tensile  stren g th  o f  th e  b lank show ed 
considerab le decrease af te r ageing . R eten tion  
o f m od u lu s  o f  the sam ples afte r ageing was 
alm ost com plete . E longation  a t b re ak  o f 
th e  vu lcan isa tes a f te r ageing show ed  s ligh t 
decrease.

Econom ics
"  T h e  factice m an u fa ctu re r is b lessed w ith 

som e u n ce rta in ly  in  th e  m atte r o f  costs. 
S ince th e  m ain  raw  m ate ria l, th e  o il, is an  
ag ric u ltu ra l o r  n a tu ra l p ro d u c t, th e re  is 
p rice  varia tio n  a n d  th e  p a tte rn  o f  o il p riK s  
dete rm ines to  a considerab le  degree, the 
type o f  o il used in m anufactu re . T h e  vari­
a tio n  in  th e  p rices o f  o ils  h.is n o t r e s u l t ^  
necessarily  in  co rresp o n d in g  v aria tio n  m  the 
p rice  o f  factice, because o f  th e  fo itu n a te  fact 
th a t , w ith in  lim its, th e  o ils  can  be changed  
w ith  h a rd ly  any  sign ilican t difference, in  the 
re su ltin g  fa c tic e . ''14] Based on  th e  above 
p ic tu re  o f  factice p ro d u c tio n  econom y, 
ru b b e r seed oil m ay be an  ideal substitu te  
fo r  o th e r  factice m ak ing  o ils , to r  a factice 
m an u fa c tu re r. T h e  appro.M mate cost ol 
raw  m a te r ia ls  (oil a n d  su lp h u r) ‘o r
1  k g  o f  factice fro m  ru bber seed o il will be 
a ro u n d  R.S. 2.45,
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Epox ida tion  o f R ubber Seed  O il

K. Vijayagopalan and K. S. Gopalakrishnan
Chemistry and Rubber Technology D,vis,on. Rubber Research Institute of India, Kottayam-9

Summary
In  situ  epoxidation uf crudc rubber seed oil Uiing I8?i and 30°o hydrogen >, ,

give producis wilh saliafactory oxirane content. The moJe ratio o f acetic acid anrf h ^ 
rcac,ionlcm p.ra>ur= and catalysts critkal for obtaining a product with a c c e p . a b r o S e t y y "

Inlroduction double bond), 6 grams o f  ^
The epo.xidtzed oils and epoxidized esters o f  acetic acid (0,5 m ole/tro le  o f  double*b™rt

o f  unsaturatcd  fatly acids are  widely used in m oil) and sulphuric acid (2»' o ,i!
polyvinyl chloride and its copolymers in " = 'g h 'o f  hydrogen peroxide and aceri^add
conjunction with other substances to  im part added as I : I acid) were mixed H i
a spectrum  o f properties, eg. heat and light ing in a three necked flssk n ro v id e d U  h 'j
stability , superior ageing and low temper- therm om eter and  a  condenser 30»' iT rf
a tu re  flexibility. Epoxidized products also g 'n  peroxide (23 gram s I 5  m n l./ ?
find their use in the form ulation o f  anti- double bond in oil) w as 'added slowly over
corrosive coatings, adhesives and alkyd resin a  period o f 2 hours and the tem perature wal
casting [3.7]. m a.niained a t 6 0 -6 5 'C  for 14 hours. The

A ttem pts have been m ade to m ake use o f isolated [6J and vacuum-
non-edible oils, instead o f ground nut oil, were analysed for their
which is a t present employed for epoxidation o^ygent']. iodine value and acid
in  India[6] Khuddus[7] et al have reported 
the  epoxidation o f cotton seed, safflower
and tobacco seed oils. Nagiah[9] and o thers and Discussion
have studied the epoxidation o f linseed oil, W ith 18'*;, and 30^,, hydrogen peroxide 
castor oil and sardine oil. Jain and Bhat- optim um  concentration o f  swrtic acid
n agar(6] worked o u t the conditions for the found to  be 0.5 mole mole o f  double
preparation  o f  epoxidized acetylated castor 0 25 and 0.75 mole ratios,
oil. Mal!iah[8] et a] investigated the epoxi- o f  acetic acid to  o il, the oxirane contents 
dation o f  waterm elon seed, sesame, niger- lower. A t the optim um  mole ratio of
seed, ricebran and  ajowan seed oils. acenc acid to oil. bo th  IS% and 30'’;, hydro-

In the present w o.k , crude rubber seed oil aable '* l™ A f'  A e  " ‘’' ' r
has ^ n  epoxidized to  obtain  products with o i f ^ r  ' ^ ^ 0"

for rubber seed oil fo r  industrial purposes. o.xygen (Table I B), L ow e'rin rthe ' t M ^ r -

Experioiental S-i.e r™-
T * . , - '*lh lu\scr .:'^ii'.inocontcnts ( Fable 1  n
Tn a typical experm en 35 g ram so f crude The relative etliciencv , 1  the thr.-. metal c,.t- 

ru b b erseed  oil ,1 .V  -- 138 ; 0 .. . 5 m ole; o f  a h s ts  . i  o n iu m  J c  ,„l,T a?e and



E p o x id a t io n  o f  c ru d e  ru b b e r  s e i d  o i l  w iih  p e ra c e tic  a c id . T im e  14 h o u rs .

hydrogen of hyJrogen Catalyst
ofacê 'c

1 acid 10 
oil

peroxide lo
oil

gth
irogi . 

peroxide

Temperature
in C

%  oxirane 
oxygen

Iodine Acid 
vdlue vsluc

O'l _  _  . .... --- - — -------
rK V p ffe c l o f s t r e r g t h  o f  h y d ro g e n  p e r o x id e  a n d  m o te  ra tio  o f  a ce tic  

-  '0  HjSo^ ■
H^So.
HiSo.
H,So4 
HjSo.
H»So*

.25

.50

.75

.25
.50
.75

1.5
1.5
1.5
1 .5

1.5
1.5

18
18
18
30
30
30

60-65
60-65
60-65
60-65
60-65
60-65

2.8
4.5 
2.8
3.5
4.6 
3.2

f to  o ils  
72-7
76.2
76.9
61.9 
57.6
61.3

1.6
0.4
1.5
0.5
0.1
0.6

.50

.50

.50

1

1.25 
1 50

(O  F f e c t  o f  te m p e r a tu r e : —
'  - 1C

.25
.50
.75
25
.54)
.75

1.5
1.5
1.5
1.5

1.5
1.5

30
30
30

30
30
30
30
30
30.; j  —

(D) E f f t c t  o f  m e ta l  c a ta ly s t s  

,50 1.5 30

.50

.50

1.5

1.5

30

30

HaSo. 
H,So.
H.So*

HjSo,
HjSo,
H,So*
H.So,
H^So*
H,So*

Sodium
tu n g sia ic
Ceric
sulphiitc
Zirconium
sulphate

60-65
60-65
60-65

50-55
50-55
50-55
60-65
60-65
60-65

60-65

6(V-65

60-65

3.4 63.7 1 . 2

4.1 57.6 0.3

4.6 57.6 0 .1

3.2 60.9 0.8

3.2 6 6 .1 0.9

2.6 56.7 1.5

3.5 61.9 0.5

4.6 57.6 O.l

3.2 61.3 0.6

4.3 58.3 0 .1

4.0 65.3 0.5

4.4 6 6 .1 0.5

sodium tvingstate employed ” ^  *cij) 
wtisht of hvJrogea peronde a n J  . 
in the in v « > ig ..io . was lh= 
iu m s u lp h u o  sodium 
phatc>(T ihle I D).

CoocluMon . ,  ■ „
Our results show iK it for tHc cpox» a io  

of crude rubber seed oil
01 The m jst cffe.tive mole 

atid lo oil is 0.5.

(2) T he m ost effective mole ra tio  o f hydro  
gen peroxide to  oil is 15 .

(11 T h e  o p t im u m  te m p e ra tu re  fo r  epoxid- 
;« ion  is  60-65-C  ( fo r  14 hoursl.

, 4) T h e  m ost e tftc tive  o f  th e  ca talysts is

s u lp h u r ic  a c id .

S ; ' “ u : r » f  sulphuric acid.
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O ccu rre n ce  o f Tension W o o d  in Hevea

A. O . N. P an ik k ar,
Botany Division, Rubber Research Institute of India, Kottayam-9.

T he o ccurrence  o f  tension  w ood  is ind i­
cated by th e  presence o f  gela tinous w ood 
fibres a n d  has been  re co rded  in a  num ber oi 
In d ian  tim b e r spec ies[2 . 4], Us develop­
ment ap p e ars  to  be associa ted  « i th  m echa­
nism s effecting m o v em en ts  o f  o rien ta tio n  m  
stem s a n d  b ra n ch es o f  a rbo rescen t p lan ts 17] 
and  its  o ccu rrence  in  a large num ber ol 
species b e long ing  to  u n re la ted  fam ilies 
suggests th a t  it d o es  n o t ind ica te  any ctosc 
b o tan ica l affinity [2],

T ra n sv erse  sec tions fro m  th e  basa l p o rtion  
and  subsequen tly  a t  25 cm  d is tance  apart 
fro m  o n e  s e a r  o ld  T jir  1 ( H w o  b r a s l l ie n m )  
seedlings revealed  th e  presence o f  tension 
w ood, ap p e a rin g  in co n c en tric  rings, th e  
num ber o f  w hich  v aried . M ax im um  num ber 
o f such rings  w as fo u n d  in th e  basa l po rtio n s , 
th e ir n u m b er dec reasing  to w ard s the to p . 
T he w id lh  o f  such  h an d s  ol gela tinous fibre 
w ood w as n o t u n ifo rm  an d  'n  som e cases 
they w ere cresccn t shaped  
top  p o rtio n s , a few cells we e fo u n d  to  have
an a d J itio n .il  g e la t in o u s  w all w hose .iirange-
m ent in d ica te d  tli.it they  mav develop m to 
bands, w hen fu lly  developed . T.ip ro o ts  o 
the seedlings a t o n e  inch below  the g round 
level had  a lso  show n  th e  presence o f g^lali.i- 
ous tiKrcb in the w ood .

M itu re tw igs f .o .n  trees o f 
T j i r l ,  G l 1, I^ R IM  501 IW. ™  *4
F. 4 5 4 i { H . h e n ik a m ia n a ) .  I AN 
(/ / .  b ra s iU e n s is  x H . b en ihanua»a>  and  h A 
516 { H , b fn ih a m ia n a  x  / / .  h ra sih cris ts)  
seedling trees  o f  H . b e n th u m iu n a  and  
sp m c ia m ,  a iso  show ed  th e  presence o t tension

>

w ood . O n m ore  o r  less ho rizon ta lly  grow­
ing  branches tension  w ood w as m ore 
developed on  the upper side an d  to  certain  
ex ten t on th e  lateral sides. A  few gelatinous 
fibres were fo u n d  on  th e  low er side also. 
A n assessm ent o f  the p ro p o rtio n a te  d istri­
bu tion  in such branches in IA N  45-717, 
RRTM  501 an d  01 I show ed th a t  tension  
w ood occupied ab o u t 4 6% , 47%  and 55"o 
respectively on the upper h a lf  in term s of 
th e  to ta l a rea  o f  the upper h a lf. O n  the 
lower h a lf  it occupied ab o u t 2 1 % ,  2 6 ''j  and  

respectively.

A survey o f th e  presence o f reaction  w-ood 
in a  large num ber o f  species h ad  show n that 
ab o u t 50 '‘o o f  the species exam ined exhib ited  
reaction  w ood in  their stem s an d  ab o u t 25%  
in their ro o ts  U , 1 .6]. T he walls o f  tension  
w ood fibres are  abnorm ally  th ick  due to  t.^e 
presence o f  an  unlignified ad d itio n al inner 
layer, com pared  to  fibres o f  n o rm al w ood. 
It is reported  th a t the developm ent o f te rs io n  
w ood could  be a ttrib u ted  to  the necessity to 
coun terac t the force inducing  change m 
nosition  o r it  could be the resu lt o f  geom or- 
nhic respo.^se [5, 6 , 7] U may also  oeeur 
i„  iKrfectly straigh t trees by very s M i l  
displacem ents lo r sh o rt periods t.) w hich 
w ould mean tha t perm anent displaceii.em s 
are no t necessary fo r the fo rm atio n  ot 
reaction  w ood.
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Anatom ica l Studies on the Union o f Stock and Scion 
in Hevea

S. S u lo ch an am m a
Botany Division, Rubber Research Institute of India, Kottayam-9

Budgrafting is an cstLibhshed method of 
propagation in fievea. It reproduces trees 
which are gencticilly uaiform . being derived 
from single individual. Budgrafting is 
effected by inserting a small piece of bark 
containing a dormiint bud under the bark 
of a young stock seedling The^ seedling 
stem is siw n off above the gratted bud, 
when the tissues o f the budpalch .md those 
of the seedling have become firmly united, 
allowing the grafted bud to grow out to 
form a new plant with the char>»cters of the 
particular p.ircnt from, which it has been 
tjken. It is opined that caub ium  of the 
itock as well as the scion grow together to 
form one new can»bium which produces 
xylcm tow ards the inside and phloem to­
wards the outside [5]. It is also reported 
that after forming the first linkage, the new 
cambium is form ed entirely from the tissues 
of the patch and become united to the 
cambium o f the stock only around the edgci 
of the budpatch, although exceptions, how­
ever. have been observed 16].

T w o experim en ts hav e  recently  been con­
ducted lo  s tu d v  th e  eiVeci o f  s p r a y i n g  on  th e  
success o f  b u d d in g  (N a ir  & C y ru c  1967: 
S u lochanam m a 1970). T h e  resu lts o f the 
experim ents reveal th a t  sp ray ing  th e  stock 
plants w ith  B ordeaux  m ix tu re  does not 
affect th e  b u d d in g  success, w hereassp raym g 
the b u d w o o d  p lan ts  alfects the bud take 
adversely fo r  th e  first few w eeks. F rom  the 
above o b se rv a tio n s  it ap p e ars  th a t the 
cam bium  o f  th e  scion  c o n trib u tes  predonu- 
nanlly  to  th e  success o f  b ud  union  an d  ihe

)

subsequent grow th  o f  the bud  sp ro u t. So 
an  experim ent w as la id  o u t to  study the 
re la tive role o f  the cam bium  o f  s tock  and 
scion in th e  bud  u n ion .

M ateria ls aod M ethod 
75 s tock  seedlings o f  T jir  1. o f  the sam e 

age an d  o f  alm ost sim itar g irth , were b u d ­
ded w ith R R IM  605. A natom ical obse/vat- 
ions o f  th e  bud  un ion  were taken  a t  five 
days interval fo r fifty days. C ross sections 
o f  th e  m aterials were exam ined  afte r ap p ro ­
p ria te  stain ing . A few sam ples w ere also 
observed on  th e  second day o f  budgrafim g.

ObservatioDS 
N o union o r developm ent o f  new cells 

w as seen either in s tock  o r in scion in 
sam ples observed on th e  second day o f  
budgrafting- 

O n the 5th day o f  budding , a  brow nish  
red line w as seen in between th e  sto ck  and  
s c io n  in certain  sam ples (F ig  1). In o th e rs . 
the exposed regions o f  bo th  stock and  scion 
produced  a few parenchym a cells which 
interm ingled .-ind interlocked (F ig . 2) thus 
p roduc ing  n callus tissue. O n the 9 th  day 
new cam bial cells were seen to  have develop­
ed  in  th e  scion ju st above the ca llu s tissue
(F ig  h i one sam ple, how ever, no callus
tissue 'w as seen, but new c jm h i: l  cells were 
seen in  th e  innerm ost region o t th e  scion 
ju st o u te r to  the brow nish red line (F ig. 4).

On the 1 4 lh  d ay , the ca llus tissue intim ately 
in terlocked  the tw o original com ponents o f



the scion and stock. The newly formed 
cambium  produced xylem elements towards 
the inside and phloem elements tow ards the 
outside (F ig. 5), A slight lignification o f 
the walls o f  callus cells was also seen. By 
this time regeneratioD o f  vascular elements 
was a lso  seen in the bark flap o f the stock.

On the 19th day the vascular elements 
form ed from  the newly formed cambium 
was very cle.ir. Callus cells also became 
m ore Jignified (Figs. 6 & 7). After th at on 
each d iy  o f  observation, more and more 
vascular elements were seen to have develop­
ed from  the newly form ed cambium.

The c a n b iu n  new!y form ed in the bud- 
patc'i g rafted  and the c im bium  o f  the stock 
seedling were found united laterally in 
transverse sections o f  samples collected on 
the 40th d iy  o f  budding From  tlie obssr- 
vaiions on the 50th day o f  budding it 
appeared th a t the scfon and the cam bium  of 
the stock functioned as a single unit, (hus 
contributing  for further growth.

Discussion and Summary
The p roduction  o f  callus tissue is the 

m ost im portan t step in the healing process 
o f  a successful budding and  then the develop­
m ent o f  new cam bium  cells from  the cells of 
the scion close to  the  callus tissue.

T he brow nish red line seen in between 
the stock and  scion m ay be the  damaged 
cells o f  the stock and scion during  budding 
operation . T he callus bridge provides 
passage o f water and food m aterials from 
the stock to  the scion. The newly form ed 
cambial cells begin typical cam bial activity, 
p roducing new xylem and  phloem . In all 
the cases examined the new xylem form ed 
in the region o f  grafting, originates from 
scion rather th an  from  the stock. This is 
also reported by H artm ann and Kestu, who 
observed th a t using bark  rings o f the ‘scugog’ 
apple variety, which has purple xylem, sub- 
sequcf.t xylem growth o f the tree following

graftm g was cnlircly purple i„
under the - scugog ' ring o f bark, w h e rJ

L h i l c T r '

The development o f vascular elements in 
the bark n jp turther indicates the pronounc­
ed regenerative capacity o f the phloem cells 
In other words, the regenerative capacity of 
the scion is the most im portant factor in the 
success o f  budtnke.
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The Presen t Day N eed  fo r Rubber Planting Materials

V. K. B h a ik a ra n  N air,
Director. Rubber Research Inslitute of Indis, Kotlay3m-9.

T he sp cc ta ca la r innprovem enl in  the 
produc tiv ily  o f  p resent day 
been m ad e  possib le th ro u g h  a num ber 01 
technical a n d  scientific advances. AmonB 
thes<- th e  a p p lica tio n  o f genetics m  the 
im provem en t o f  cro p s is the 
T he m ain  im p lic a tio n  o f  th is  too l
l o  not have to  d epend  on 
pop u la tio n s  to  m eet o u r 
we can  ta i lo r  p la n ts  to  o u r  needs th ro u g n  
genetic m an ip u la tio n s  o f  facto rs 

i c l d a „ d , u ‘.lity . 
ries w here p lan t h m d in g  has 
w ith en th u siasm , it h a s  , ^ f
ductio n  o f  a rich  d ivers ity  o f  plant 
g reat eco n o m ic  value.

E volu tion  o f p u n t i n s  M atcri» ls

.A pplication o f  
ru b b er cu ltiv a tio n  by f ^ . 'd e
o p era tio n  o f  P ™ r « s iv e  p lan ters , h a  m .u 
u f t o d a y  Ih e  beneficiaries o f  a v a™ 'y  ol 
p lan ting  m ate ria ls  o f f j ’
be m ore  sp c c ilk . a s  soon  as

yield ': '” ; ^ d ‘';;.i,h  thesim uH -
selcctioii w as s ta r te d  an d  w nn
aneous deve lopm en t o f * '
advan tage  w as rea lised  m  large mc.isure.

A  b rie f review o f  «bc h istory  
o f ru b b e r p lan tin g  tre.nend-
d u c l i o n  in  ih c  E as t \vould ichieved
o „s b re a k th ro u g h  was
during  th is  cen tu ry . M  „„ sek cle d
the cu sto m ary  p ractice to  use 
m ateria ls fo r p lan trng . ew eedcd
o f unselec ted  ^ « d lm g s  rarely ex
500 Ib .'acrc/year even w uh ^

husbandry . In poor areas it  w ould , natur- 
ally , have been m uch less. But w ith the 
evoivem ent o f clones an d  selected seedlings, 
(he yield potential was raised tw o to  th ree
fo ld . T h e  average yield per acre in M alayan
estates has risen from  4501b m 1951 to 
9401b in 1967. Th^ average 
hectare in Indian  estates and sm all holdings 
in 1951-^2 was 298 kg. In  196S-69 it 
increased to  580 kg. W ith the 'n tro d u rt.o n  
o f  m odern clones such as those o f the K K l M 
500 and  600 series a radical change m  the 
p roduc tion  trend  was noticed-

Publications reveal th a t a peak production  
o f 385^ lb  o f d ry  rubber per acre per year 
was touched  by R R IM  600 in large scale 
trial in M alaysia. Yield under com m ercial 
p lan ting  has also closely follow ed "end^  
M iio r  con tribu tion  o f  th is  increased yield

was V , h e  of
m aterials.

We should take advantage o f the fact that 
t h e  breakthrough in yield has been achieved 
by the use o f genetic jlly  im proved n ™ '™ '* ' 
? r T n d ia  w ork was program m ed under 
. lines bu t w ith the single m otive

m any years.

Need for Modern Clones

m l : l  o n r  h ^ ^  yielding c r e s l v S b l e  Jn



the rubber growing countries are w i t h i n  our 
reach. \Vc do not h jve  the correct statistics 
o f  the d istribution o f these materials, in our 
coun[r> n o w ,  bat a perusal o f  Ihe records of 
d istribution  s H o m s  t h a t  the besi variclies 
are  cunen liy  available with most o f t h e  
planters.

To emphasise the im portance of the >ield 
potential o f  m odern m aterials. I have listed 
below certain figures. Table 2 gives an idea 
o f  the comm ercial yield trend o f  some o f 
Ihe o lder clones m M alaysia and m some o f 
the well managed estates in India. A com ­
parison o f  the trends in the two countries 
m ay be interesting.

Table 3 gives an ijea  o f  the commercial 
i ie ld  trend o f  modern materials in M.ilavsia. 
A lthough these m ite  ials are now under 
planting in India, their yield figures are yet 
to  be obtained But, I m iy  say that some 
o f them are already under bciring  and Ihe 
yield trend is encouraging One can, there­
fore, naturally aspire for richer returns by 
using such materials.

(b) Importance o f Indigenaus .Materials 
W ith a view to  improving our niate.ials 

further and producing tliem with better 
adaptability  to  ou r agro-cii iiatic conditions, 
sim ultaneous a ttem pt to produce indigenous 
clones was also made. This was done either 
by m other tree  selections from  existing plant 
comm unity or by adopting artificial m’eth ids 
chiefly by crossing o f superior clones. Even 
though in perennial crops like rubber this is 
a lim e consuming factor, we could produce 
a series o f  indigenous m ateri ils o f high 
prom ise, a few of which have already been 
released for cxperimenlal planting The 
perform ance o f these m aterials are being 
watched very closly with inteiest.

The yield da ta  give.i arc with iiu -ien .c  to 
a few clones at our Experiment Station 
(Table 4) under small scale trial. Further

trials o f these clones . re already under wav 
Stm.larly there arc many m ore clones unde; 
testing now, which look promising, and will 
be available for e.xperimental plamino i„ 
due course.

(c) Budtlings anti Clonal .Seedlinss 
One thing which is striking in the evolut­

ion o f  newer planting materials is that the 
former official research institutes have con­
centrated more on the breeding and selection 
o f clones than producing new seedling 
families, except in some private organisations 
which give equal importance to  both as thev 
find th at selling o f seed would be a better 
commercial proposition. This paucity in 
the availability o f  good seedling families has 
resulted in recommending planting o f large 
areas with monoclone seeds o fT ji r  1, which 
was considered better than unselected 
m iterials. The older clones have slowly 
given way to the new ones, and similar 
development in the position with regard to 
clonal seedlings have not occurred.' That 
explains why even though T jir 1 seedlings 
have already been declared as an obsolete 
planting m aterial elsewhere, we on our side 
cannot do so. Foreseeing this, we have 
attem pted m aking polyclone gardens in the 
south  which could produce superioi type 
polyclone seeds com parable to the type 
obtained from M alaysia. We made our 
first collection this year (W 7J), but to  reach 
self-sufficiency we have to make much
I eadway.

U nder this circumstance going for budding 
as much as possible, with modern clones 
w ould ba the best solution for improving 
the yield.

The deni.ind o f  the day is as much highc: 
production per unit area as possible. As 
regards rubber, though the choice o f  poly­
clonal seeds o f  good vigour is not ruled out, 
the use o f m odern clones o f  high potential 
productivity would be the answer.
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T a b l e  2

Commercial Y i tU  c,f some older Clones in India and Malaysia
{f ig per hectare per am nm )

Clone
Yield in India

5lh year of 
Tapping

1 PB 8 6  I07S
2 T jir  1 B G  1085
3 G l  1 1 324

4 LCB 1320 1142
5 T jir 1 CS 772

6lh year of 
Tapping

■ .VIM 111 muiaysia

5lh year of 
Tapping 6th year of 

Tapping
]206 1149 1234
U 71 1238 1444
1426 1103 1167
1356 1310 1414
1041 1178 1252

T a b l e  3

Commercial Yield o f  some o f  the newer Clones in Malaysia 
_______________ ( ^ 8  per hectare per annum)

T a b l e  4  
 ̂ Yield data o f  R R U  Clones till 1969

SI. No. Clone 5th year of 
Tapping 6th year of 

Tapping
I R R IM  501 1,612 1,6492

3
»  513 1.526 1,547
.. 600 1,817 2.0334 605 1,573 1,706

5 „  612 1,397 1,310
6 „  623 1,548 1,574
7 P R  107 1,335 1,430
8 PB  5/51 1,592 1.639
9 2 8 '5 9 1,910 1,688

10 G T  I 1,631 1,759

Clones 1964~’65 1965-’66 I9 6 6 -’67 IW -* 6 8 I968-’69 1969-’70

R R U
___ I St year 2nd year 3rd year 4th year 5th year 6lhyear

102 936 .67 990 72 * 1880.: 9 1812.49 3495.30 "2652.04
105 1364.18 1663.92 2509.77 3112.57 2577.45 3805.78
106 887.72 1030.73 1718,38 2029.23 2829,88 3265.22
107 1017.76 1280 08 1467 18 2566.82 2827.66 3772.80

” 109 1036.29 I2 :0 .8 0 1595.00 1868,80 2997.35 3459.36
•• 111 899-20 981 .83 1644 .:8 1878.06 \ m . 2 2 1960,32
» 113 1087.79 1018.88 1821.38 2 !4 2 .( 0 3107.38 3350.43
.• 114 951.81 I124 ;10 1823.23 2253.38 1968.84 22W .89

116 1217,46 1341 58 1792.48 2208-55 2399 73 2408-99
T jir 1 828-81 5^5.37 802.87 834,74 1265.26



NEWS AND NOTES

Meetings of the Rubber Board 

68th M eeting
The 68th meeting of the Rubber Board 

was inaugurated at the Conference Room 
No. 36 of the Udyog Bhavan. New Delhi, 
on the 22nd August, 1970, by Shri L. N. 
Mishra, M inister for Foreign Trade, 
Government o f India. Shri Chowdury Ram 
Scvak, Deputy M inister for Foreign Trade, 
Shri C. S Ram achandran, Additional 
Secretary. M inistry of Foreign Trade and 
Shri S. N . D andona, Deputy Secretary, 
Ministry o f Foreign Trade, atlcpded the 
meeting on special invitation. Shri T. V. 
Swaminathan, Chairm an, presided.

Chairman's w elcom e
Welcoming the H on’ble Minister and the 

Deputy M inister for Foreign Trade, members 
of the Bom d and special invitees, the Chair­
man spoke as follows 

• We have to-day the privilege o f the 
presence of the Hon*ble Minister and the 
Deputy Minister for Foreign Trade with us. 
We are extremely grateful to them for accept­
ing at short notice our invitation to be with 
us to-day and guide us in our deliberations.

'■ As far as the Rubber Board is concern­
ed. we have been doing a great job  and 
rendering a creditable service. The produc­
tion of natural rubber which was less than
24,000 tonnes in 1955-56 has, durmg the 
decadc and a half, grown to  an estimated 
production o f 92,OCO tonnes during 1970-71. 
Side by side, the consumption requirements 
have also been growing. Although in'-' 
rubber plantation industry is not direct y 
export-oriented, it is saving considerable 
amount o f  foreign exchange by increasing 
production and productivity, resulting m

lesser imports. As far as' 1970-71 is con­
cerned there may be no gap between supply 
and demand e%en after providing for the 
targetted rate of growth of 11 percent from 
August, 1970, onwards,”

Mtnister's address
The Hoo’ble Minister for Foreign Trade 

inaugurated the proceedings with the follow­
ing observations;—

••I have great pleasure in accepting your 
kind invitation to inaugurate the proceed­
ings of the 68th meeting of the Rubber 
Board.”

“ The importan<» of rubber as an indust­
rial raw material of great strategic value 
cannot be ov^er-emphasised. The rubber 
plantation industry and the rubber goods 
manufacturing industry constitute significant 
lactors in our economy. I am happy to 
note that the production of natural rubber 
had. during the decade and a half from 
1954-55 to 1969-70, increased from 21,774 
metric tonnes to Sl.953 metric tonnes.”

“ It is encouraging that consumption of 
rubber has also been steadily increasing 
during this period from 26,332metric tonnes 
in 1954-55 to 86,213 metric tonnes during
1969- 70. exclusive of synthetic and reclaim­
ed rubbers. This has been due to the steady 
increase in installed capacity during the 
successive plan periods to meet the growing 
internal requirements of tyres and other 
manufactured goods.

“ In this welcome growth of production 
•IS well a s  consumption measures, the demand 
has over these years been higher than the 
supply, necessitating imports. The greatly 
enhanced production has contributed directly 
to reduction in the volunie of impons ;md 
thereby to cons,erx ;ition of precious foreign 
exchange. It is very neccssary to achieve



seir-sufficiency as early as possible, at the 
same time providing for an accelerated rate 
o f  grow th in m anufacturing capacity local 
consum ption and e.vport o f finished products. 
Self-sufliciency can be achieved by bringing 
more are.is under rubber and also by 
increased productivity  by the use o f very 
high yielding planting m aterials, which will 
in tu rn  dem and iinproved cultural practices. 
When we take into account the obvious 
lim itations on additional areas v»hich are 
agro-clim atically suitable for rubber, it is 
evident th at intensive cultivation, using high 
yielding planting m aterials and employing 
improved cultural practices, assume trem end­
ous im portance.”

I am  glad to  note that the Rubber Baard 
is adnainiste.'ing several usefu! schemes. I t  
is very necessary th at the holdings sector, 
which has historic illy cam e to constitute’ 
abou t 65 percent o f  the total area under 
rubb.T co a triba ting  pres;atly  about 50 per­
cent o f  the total production, should fully 
beneat by these soaemes. [ am sure th a t 
the R ubber Baard w.ll take all necessary 
steps to  ensure full coverage o f the sm all 
grow ers.”

■■ I am  not unaw are o f the anxiety o f the 
rubber growers abou t a fair price to  them 
which will ensure a satisfactory economic 
return . A decline in the price o f  natural 
rubber during the last few weeks has also 
com e to  my notice. An unfortunate fall in 
consum ption by tyre factories, while produ­
ction estim ates have been fum iled. has obvi­
ously contributed  to  accum ulation o f  stocks 
and resultant decline in prices 1 can 
assure you th a t the Governm ent is fully 
aware o f  the  situation. The report present­
ed by the T ariff Com mission in 1969 is 
currently under active consideration. I am 
hopeful th at it will be possible to  announce 
the decision o f  the G overnm ent shortly ."

After the inaugural address by the M ini­
ster. the members had a general discussion 
o f  the problem s confronting the rubber 
industry, especially the rubber growers and

l i t e r  the items on the agenda were t a k e ,  
and decisions taken. iip

Stock position and import policy 
After discussions, it was urnnim , 

agreed th at the position should b'e r S  
M the nc.« meeting o f  the Board eativ 
Novem ber, 1970. Meanwhile no 
should  be allowed. '" ’1“ ''

Election o f Vice-chairman

fi H °= ° ''8 c  was unanimou*
elected as V,cc chairm an o f the Board for a

^ -1 0 -1 9 7 0  o r until he ceased to be a mem­
ber o f  the Board, whichever be earlier.

Election to committees 
As the  period o f the  Executive Committee 

Planting Com mittee, Small Holdinsl 
Development Com mittee, Import-Export 
Committee, L abour Welfare Committee and 
Research and Extension Service Committee 
had expired, new members were elected to 
these committees.

Pool fund schem es 

After detailed discussions, the Board 
decided that the Pool Fund Schemes of the 
Board should be continued in their present 
form without any change or deletion unni 
the close o f  the Fourth  Plan period.

The Board a lso  approved a scheme tor 
providing add itional incentives for planting 
high yielding planting materials.

69th M eeting 
The 69th meeti/ig o f  the Rubber Board 

was held at the Conference Room of the 
M adras Rubber Factory . Dhun Buildings, 
M ount Road, M adras, on the 2nd Novem­
ber, 1970, Shri T. V, Swam inathan, Chair­
m an, presiding.

Before taking up ihe items on the agenda, 
the Chairm an felicitaied Shri M. M. George, 
ihc nciv incum bent to the oll'ice o f  Vice- 
chairm an and thanked the special invitees 
for iheir kind prc!^nje.



U te Shn G eorge TKomos 
The Chviirman in fo rm ed  th e  B oard  ab o u t 

th e  demise o f  S hri G s o rg e T h o m iS  K ottu- 
fcappally on  11 -10-1970 . Shri K o itukap- 
pally was a m em ber o f  th e  B o ard  reprcsent- 
jng the L o k S . ib h i .  D u r in g  the period  o f  
his m em bersh ip , he w as ta k in g  keen in terest 
in the ac tiv ities o f  th e  B o a rd . As requested 
by the C h a irm an  a ll s to o d  up  fo r a  m inute 
in silence as a  mixrk o f  respect to  the 
departed soul,

Chairman's introduction
The C h a irm a n , in h is in tro d u c to ry  re­

m arks, exp la ined  th e  im p o rtan t develop­
m ents w hich h ad  ta k e n  place afte r th e  68th 
meeting o f  th e  B ^ a rd . T he priccs for 
different g rad es  o f  ru b b e r w ere notified by 
the G overnm en t o f  In d ia  on 12th and  14th 
Septem ber. 1970. O n  accDunt o f  accum ul­
ation o f  s tocks in th e  m ark e t c iusing great 
hardship to  g ro w ers  an d  w ith  a view to 
ensuring to  g ro w ers  t h c n o t i f i 'd  prices, the 
State T ra d in g  C o rp o ra tio n  en te red  the 
market on  26 -1 0 -W 70  w ith  a  purchase 
centre a t C och in  w ith  a  licence to  deal in 
rubber issued bv the R u b b er B oard As 
the grow ers in  th e  ho ld in g s scc to r w ere m ore 
vulnerable to  th e  c o n s tra in t fo r distress 
s^lcs, th e  first ob jec tive w as t  ̂ ensure them  
n jtih c d  prices an d  in ju re  I'le n  a g iin s td is -  

! iress sales. T h e  S ia ic  T r a d i n g  C o rp o r.iiim  
I wa's. th ere fo re , buy ing  ru b b er o f  th e sm '.ll  
r  growers th ro u g h  ih e  cv>-nper.itive rub(ier 
1 m arketing societies.

The C h a irm an  m form ed the B oard th it he 
had a tten d e d  th e  2 k t  Assem bly o f the 
l i 'ie rn atio n al R u b b er S tudy  G ;O up in Sing­
apore betw een th e  5 th  an d  9 th  O ctober, 1970. 
The im p o rt.u it item  fo,- discussion w .s 
■ Revic'V o f  tfie e s tim a tes  o f producti''" '. .md 

caiisuinption o f  n  . tu ia l  ai d svnthetic rubber 
<iuring 1970 a n d  1 9 /1 .”  S o la r  as In d u  

F cunccrned . the estim ates s a b m iiu d  by 
■ the R jb b c r  B o .rd  w ere accepted b> the 
’ international R u b b er S tudy G roup .

< thcr i iiip o rtjf it  item  on th e  agenda was to
1 'Y dow n in tc rn a lio n a l s ta n d a rd s  for lechn i'

\

cally specified rubbers like S tandard  M ala ­
ysian R ubber. S tandard  Indonesian Rubber 
and  T hailand  Technically T ested R ubber.
It was decided to  refer the m atter to  the 
In ternational Rubber Research and  Develop­
ment Board.

O ther items discussed included in te r  a lia  
opening o f  an in ternational dialogue with 
shipping lines on  a  standard  freight structure 
fo r tran sp o rt o f  rubber and  removal of 
trad e  barriers by developing countries aga­
inst im port o f prim ary  an d  serai-processed 
natura l rubber. As India was presently  and  
w ould  b i  in  th e  foreseeable fu tu re consum ­
ing the to tal p roduction  o f  na tu ra l and  
synthetic rubber in th e  country  ow ing  to  
expansion targets o f th e  m anufacturing  
industry, m any o f these problem s are no t o f 
im m ediate significance to  India.

T he C hairm an  apprised the m em bers of 
his study  to u r to  M alaysia and his attend­
ance as an  observer o f  the proceedings o f  the 
newly form ed Association o f N atural 
R ubber P roducing countries a t K uala 
Lum pur.

Stock position and import policy
At the request o f  th e  C hairm an, ihe m em ­

bers offered their views on the stock position 
and  th e  problem  o f m arketing  o f  rubber at 
notified prices and  a  tho rough  and detailed 
discussion on  the subject was held. T aking  
in to  account all Ihe inform ation  availab le 
and  view poin ts expressed it was decided 
th a t it was necess;jry to  request the State 
T rad ine C orpora tion  to  open a  few more 
purchasing  poin ts to  relieve the strain  o f  
accum ulated stock on small grow ers and eo 
operative societies.

Revised estimates and budget estimates ^
T he B oard approved  the Revised Estimate? 

for 1970-71 and the Budget Estim ates foi 
1971-72 of the G eneral F und  an d  the Pool 
F und  o f  th e  Board.

U was also resolved to  request th 
G o v e r n m e n t  o f  Ind ia  to  perm it continuatio>



of the existing schemes o f the Board with­
out m aking the conditions stricter .ind to 
grant the full advances required in time. 
The Board also resolved to  permit the 
Chairm an, in the meanwhile, to implement 
the schemes in their present form and 
honour the comm itm ents already entered 
into.

70th M eeting
The 70th meeting o f  the Rubber Board 

was held a t the Conference Hall o f the 
Coffee Board, B jngalore. on the 25th 
January, 1971. Shri T. V. Swam inalhan, 
Chairm an, presided over the meeting.

Tbe im portan t subjects discussed a t  the 
meeting and the decisions taken by the 
Board are  detailed below :—

Stock position and purchase by STC

Initiating the discussions tbe Chairm an 
said that as the 10,000 tonnes shortfall in 
consum ption during 1970-71. o f  which 8,000 
tonnes w ould be natural rubber, was inhibi­
ting  the price situation, a request was m ade 
to  the State Trading C orporation (STC) 
th at 8 000 tonnes should be purchased and 
stocked by them by 31-12-1970. The STC 
have purchased about 3,500 tonnes so far 
and was operating  four purchasing paints.

Giving statistics the Chairm an ,expl lined 
that as on 30-11-1970. the dealers and pro- 
ducers were h iv in g  18,072 tonnes which 
was 6.300 tonnes m ore than one and a half 
m onth’s stock level based on present m onthly 
consum piion c.ip.icity. The m inufacturers 
had 18,647 tonnes which was abou t 900 
tonnes less th in  they should h.ive at two 
a n d a h i l f  m onths' stock level. The STC 
had  932 tonnes. Taking into accouni the 
stock with tyre m anufacturers alone they 
had 2,000 tonnes m ore than two and a half 
m o n th 's  stock level. It was therefore the 
non-tyre m anufacturers who had defaultr.d 
to the tune of 3,0(X) tonnes. The Chairm an 
stated th at it was decided on 16-1-1971 in 
New Delhi that the  D. G . T. D. would issue

circular letters to  5.3 major non.iyre 
pointm g out the shortfall on their p,r, "'5 
reguinng „ m „ d ia tc  purchase of a d e l.i
quantities o f  rubber. A . the m e e t i ^ " ,  J 

Com mittee on 29-l2-l97n 
the Chairm an had citegorically stated thai 
no  rubber should be sold bv STC btforr
31-1-1970 as Ja„ua.y w a sa lso a p e a  * :  
duction m onth . It was likely that the STC 
might release some quantities o f rubber not 
exceeding 2.000 tonnes after 3 i-i-197 i.as > 
part o f  the stock was m ore than two or 
three m onths old.

There were discussions in detail after which * 
the following resolutions were adapted

‘ Resolved that STC should purch.ise and 
itock  not less than 8.00J tonnes of rubber 
before 28-2-1971 and that no sale should 
be effected before th en ."

“ Resolved that if there should be any 
release on technoIogic.il grounds, it should 
imm ediately be replaced by an equal quant­
ity by purchase in bulk from the growers in 
the open m arket.”

It was also agreed that i  panel should he 
constitufed to  review at frequent intervals 
the stock ind purchase position to take on 
the «pot decisions.

Replanting subsidy
The ])o ird  members appreciated and wcI- 

comcd the scheme f.ir extension of the re­
planting subsidy to areas planted upto 1962 
and registered or applied for registration on 
or before 1-4-1963.

Budding of Tjir 1 seedlings
After discussions, the B ^ard approved 

the cH T >ination of Tjir 1 d o n a !  seeds and  
;,ecdli[>|js frum the ipproved list o f pl.iiUing 
m aterials for 1971.

The question o f undettakiiig budding of 
T jir 1 '.eediings in piivate nurseries, on 
request, by Rubber Board, free o f charge, 
was discu.ssed in great detail and the follct'V' 
ing'resolution was a d o p t e i l /



.. R esolved to  u n d erta k e  b u d d in g  dcpart- 
mcntally o r re im b u rse  th e  b u d d in g  charges 
at the ra le  o f  IS paise per successful budding  
to the grow ers u p to  50 ac res , on  request.’’

7 1 it M ee tin g

The 71st m ee ting  o f  th e  R u b b er B oard 
was held a t  th e  C o u n cil H a ll o f  the C ashew  
Export P ro m o tio n  C o u n c il, E rn ak u lam , on 
Itie 20 th  F eb ru a ry  1971. Sh ri T . V. Swami- 
oathan . C h a irm an , p resid ed .

T he C h a irm a n  in fo rm ed  the m em bers 
th rt the decision  o f  the 70th  m eeting  o f the 
Board th a t  S T C  sh o u ld  p u rc h ase  a n d  s tock  
not less th a n  8 .000  to n n e s  ru b b e r betore 
28- 2- 1 9 7 1 , th a t  no  sales sh o u ld  be effected 
meanwhile a n d  th a t  any  u n av o id a b le  release 
o n te c h n o io g ic il g ro u n d s sh o u ld  im m ediately 
be rep laced  by p u rc h ase  in b u lk  o f  an  equal 
quantity  fro m  th e  g row ers m  th e  open 
m arke t, h ad  been  co m m u n ica ted  to  th e

5  G overnm en t, T h e  C h a irm a n  said  th a t  the 
STC h ad  in d ica te d  th a t  2 ,000  to n n es o f 
rubber in s to ra g e  h .id  been  offered to  the 
m anufactu re rs. T h e  to ta l  num ber o f  go- 
dow ns tak e n  by th e  ST C  in w hich rubber 
was b o u g h t a n d  s to red  w as 15. As and  
when s tocks o f  ru b b e r m oved  o iit o f theK  
godow ns, pu rchases  w ou ld  begin m the 

t godow ns. M o re  p u rc h asin g  po in ts  could  
' be opened  i f  fe lt necessary.

Review of rubber price situation
In itia ting  th e  d iscussions, the C hairm an  

said I h j t  a t ih e  en d  o f  D ecc-nber. 1970, the 
lo lai Slock o f ru b b e r w as 41.587 tonnes of 
na tura l ru b b e r a n d  12.730 tonnes o f  synthetic 
rubbers. C o n su m p tio n  d u rin g ’D ccem ber by 
m anufaclu rcrs w as l ’ ,72 ! tonnes (8.39J 
tonnes n a tu ra l ru b b e r an d  3.330 tonnes 
synthclic ru b b e r) , w hich w.\s encouragm g. 
The ty re  m a n u fa c tu re rs  pu rchased  7,9 
tonnes n a tu ra l ru b b e r  in N ovem ber, ly /u , 
6,044 tonnes in D ecem ber. 19 7 0  and  5,7U- 
tonnes in  J a n u a ry , 1971. exclusive oi; pur- 
chase by o n e  m an u fa c tu re r. T h? C hairm an

stated  th a t as per projections draw n  by the 
R ubber B oard . 1971-72 w auld com m ence 
w ith an opening balance o f 49.375 tonnes o f  
rubber, com prising 36.177 tonnes natural 
rubber and 13,198 tonnes synthetic rubber. 
He furnished the follow ing figures;—

N R  S R  
{In  m e tr ic  tonnes)

O pening balance as on
1-4-1970 31,788 12,548

P roduction  du ring
1970-71 92.000 30,000

Im p o rts  physically
arrived  during  the year 2.399 3.650

126,187 46,198
CoD Sum ption during

1970-71 90.000 33,000

Balancc as on 1-4-1971 35.187 13.198

A fter discussions, the following resolution 
was a d o p te d :—

'• Resolved tha t 8,000 tonnes o f  rubber 
should be kept in storage as a buffer stock 
to  stabilise prices. I f  the S u te  Trading 
C orpora tion  was un ible to  keep 8 000 ton ­
nes in storage, the Apex M arketing F edera­
tion  should  be enabled financially lo  u n d ^ -  
take  this ob ligation .”

Exhibitions and Seminars

A one-day sem inar o f rubber grow ers w js  
held a t R anni in Quilon d istrict on th e  3rd 
Tulv 1970. under th e  jo in t auspice ; o f  the 
R ubber B oard and  the All ICerala B tlajana 
Sakhyam . Topics from  p lan ting  to  pro- 
cessing o f  rubber were d.scussed a t  the 
sem inar which was attended  by over 201) 
rubber grow ers. In add ition  to  techm cai 
officers o f  the B oard who lead th e  d iscus­
sions, the C hairm an, the R ubber 
Com m issioner an d  the D ire rto r o f  Research 
also partic ipa ted  in th e  sem inar.



A seminar on rubber was held a t M unda- 
kiivam in K ouayam  district on (he 27lh 
& pteniber, 1970. under the jo in t auspices of 
the Mundak.iy;im Planters’ Association, the 
FA C T and the Rubber Bo.ird. Shrj T. V. 
Swam inathan, Charim an. Rubber Board! 
inaugurated the seminar, a t which papers 
on rubber planting m aterials, m anuring o f 
rubber and pests and diseases o f rubber 
were presented and discussed.

U nder the jo in t auspices o f  the Rubber 
Board and the All K era 'a  Balajana Sakhyam, 
a one-day seminar o f  rubber growers was 
held at Kanjirapally in .Kottayam district on 
the I5th M ay. J971, which was inaugurated 
by Shri K . V. K urian. M. L. A. Tecnnicai 
officers o f  the Rubber Board presented 
papers on the various aspects o f  rubber 
cu ltivation. Shri V. K. Bhasicaran N air, 
D irector o f  Research, was the chief guest at 
the co ndud ing  session o f the seminar.

The Rubber Board participated in the 
A gricultural and Industrial Exhibition orga­
nised at K ottayam  curing  January-February
1971, by the KoUayam M unicipality ..

achieved in agricultural and uth.^
Shri N. E. Balaram . f o ^ ^ j  'f.®-
Kerala, presided. Shri T. V, « « « &

fldds.

Chairm an, Rubber B:>ard 
gathering.

•iiioaihaa'^ 
WwlcomcJ iijeV/

Documentary on Rubber

The Rubber Board has produced a docu- 
jnentary film entitled “ Romance o f R ubber.”  
the screening o f  which was form ally inaug’y. 
rated  at a function held at thq Tagore 
Centenary Theatre. Trivandrum , on the 
2nd December, 1970, by Shri N . K . Bala- 
krishnan. M inister for Agriculture, KeraUi.

The 30-minute docum entary, which deals 
a t length with the cultivation and production 
o f  D a t u r a !  rubb;;r and the facilities and 
amenities provided by the Board for t h e  
progress o f t h e  rubber plan tation  industry, 
has been fiJmed by the C h itra ltkha Film 
Co-operative Society L td ., T rivandrum , for 
the Rubber Board.

Speaking on the occasion, the M lnistej 
stressed the im portance o f docum entaries in 
educating the public about the progress

Quota Card System h,------- -
_________ Rtibber Purchase

B . J d ,  S 5 r ? o ^
th rm 'i Kottayam  district i
the quo a card system aimed at rationalisin,' 1

c h a s ro ^ ®  r "  ™l>ber 'Chase operations between small growers 
S n t ^  w o p e ra tiv e  societies, the
atinn •md the Feder-
atw n o f  C M p e n t iv e  Rubber Marketinj

1 Chairm an hoped th it  the 
w f ?  eliminate complaJ
m ts from the m arketing c.i-operative sociel 
Its and the Slate Trading Corporation. f

The Chairm an said that the Board hajl 
recommended the inclusion ol middle clisil
growers C O to 7 i  hectares) who were not 
members o f  co-operative societies also w ith-' 
in the purview o f  the q n j l j  e ,rd  sche.nc.
A t pr^ient, only small growers owning up to 
-0  hectares, who are  members o f the co­
operative societies were covered by the 
wheme. This, he said, would mitigate to 
large extent the difficulties they experienced 
in disposing o f  their produce.

Membership of the Rubber Board
The Central Government has notified the, 

nom ination o f  the Toll )wiii!» members repre*. 
seating vari lus interests to the Rubber 
B )ard , The new members would hold 
oHice for a period o f three years. 

Representing the Governfnent o f  K e r a l a j  
I. Shri P. G . M uraliJharan. Additional J- 

Secretary (Agriculture). G  )vcrnment of | 
K ernli. Agriculture D ;p ir tn c n t,  T rivanJ' ) 
n jm . ?



j2. Shrl k .  Karunakaran Nuir, Managing 
Director, Plantation Corporation o f Kerala 
Lui., Koltayani.

resenting ihc Government of
Tamil N ad u :—

Shri K . A. Bhoja Shctty. Chief Con- 
jscrvator of Forests, Madras

(presenting the Small Growers of
Kerala State : ~

Shri K . M . Chandy, Kizhakkayil, 
ilai, Kerala State.

|5 .  Shri T. O. Abdulla. Thurackandathil. 
^o tta ck a ttu  kara. Alwaye, Kerala State.

Shri T. P. Seetharaman, M atbikunnu 
b ate , Ponnoorkara, Trichur-5, Kerala 
kte.

|p resenting  Rubber Manuf.'Cturers
Shri M. M . S-\bharwal, Director, 

fclop India Ltd., 27-A. A uraneaKb Road. 
/ Delhi.

__  Shrl K . M. Philip. C 'o  M adras Ruh-
tv ^ F a c to ry  Ltd , Jeevan Udyog Bhavan. 
27b"D. N. Road, Bom bay-l.

(resenting Labour interests :—
Shri K . P Raghavan Plllat. Generiil 

iSecret.irv. Kerala Provincial United Trades
ll flo n  Congress, Cantonement, Quilon. 

ila State.
fco. Shri Gopinathan N iir, President, 

Ji-ala Provincial United Trades Union 
Ingress. Cantonement. Quilon. Kerala 
I tc .

I I I .  Shri R. Ravindran. General Secret- 
_ , Keral:i Plantation Workers Federation, 
^han;m tthittu P. 0 - , Kemla State.

Shri J Cliittaranjan. General Sccret 
Kerala Slate Trade Union Council. 
House junction, Trivandrum-14.

presenting other interests ;—
Shri M. M. George, Onianapuram 

10. Kulasekharam, Kanyakumari Dist.
14. Shri M. M. M uthiah, ‘ Tiam House.’ 

N « th  Boach Road, M adras-1.

H

15. Shri W. H. Armstrong, Senior 
Superintendent, Travancorc Rubber and Tea 
Co. Ltd., Estates, Kadamankulam, M unda- 
kayam, Kerala State.

16. Shri P. K. Vasudevan Nair, Kappil- 
lil, Pulluvazhl, Keezhillam P. O., Via 
Perumbavoor. Kerala State.
Representing LargeGrowers in Kerala S ta te :

17. Shri Michael A. Kallivayalil. Maru- 
tby Estate, Peruvanthanara, Mundakayatn. 
Kerala State.

18. Shri M. D. Joseph, Mannipparampil, 
Kanjirappally, Kerala State.

19. Shri K. T. Thomas. Post Bo.x No. 
158. Calicut-1, Kerala State.
Representing the Large Growers of

Tamil Nadu :—
20. Shri A. L. N. Ramanathan Chettiar, 

Managing Partner, Kamadhenu Estate, 
Nagercoil. Kanyakumari Dist.

Revised Minimum Prices of 
Natural Rubber

The Government of India has revised the 
controlled minimum prices o f natural rubber 
as from September, 1970. These minimum 
prices have been fixed with effect*from 12 
September. 1970, for RMA 1 g n d e  rubber 
and 14 September, 1970. for the various 
grades and qualities of rubber other than 
RMA 1, and latex o f  different concentrat­
ions, for all classes o f busings, nearest 
district headquarters, exclusive o f ce^s and 
sales tax, and excluding the cost of 
container.

Grade and quality o f  
rubber

Afinimum price for 
100 kg 

Rs

Group I
RMA IX 

Group 2 
RMA 2 
RMA 3 
Cuttings No I

520.00

516 70 
513.40 
496.86



G ro u p  3
RM A  4 505.68
RM A 5 496.86
Cuttings N o. 2 483.64

G ro u p  4
Precoagulated crepe 532.14
Pale Latex crepe IX  527.72
Pale Latex crepe I 533.32
Pale Latex crepe 2 521.12
Pale Latex crepe 3 FA O  518.92 

G ro u p  5
EBC Super IX  510.08
Estate Brown crepe IX  501.26
Estate Brown crepe 2X 494 66
Sm oked Blanket 501.26
Remilled crepe 2 474.74

G ro u p  6
Estate Brown crepe 3X  477.02
Remilled crepe 3 472 62
Remilled crepe 4 460 48

G roup 7
Flat Bark 

Preserved normal latex 
upto 35% concentrates

441.74 
Rs. 520/. 
plus a pr 
mium of 
38.58 pel 
100 kg q 
DRC.

Preserved latex coneentrates Rs. 520/- 
o f 36% to 50% (both inclusive) plus a pr^ 

mium of f 
72.76 per 
100 k« of 
DRC. I 

Rs. 530/. 
plus a pr 
mium of 
94.80 pe 
100 k g o  
DRC.

Preserved latex concentrates 
o f 51'’;  to  60^0 and above 
(both inclusive)

*1 » . W TC f*
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