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Thepricc of natural rubber ronlinuts to ruk  B.

fo f  n ihh l K cess free too. while indigenous

. .  producers and traders has shown a tendency
10 hold sueable quantity of rubber in antic.pation of price hike as 
n r l i ?  the unsatisfactory arrivals despile .the fact that rubber 
production is in full sw.ng now.

October 1978 registered an all itrre high 
record of 17000 tonnes while it was only 11000 tonnes durning the 
Mme penod in I9'’7. If the price tends to soar during peak pro­
duction period It IS anybody’s guess as to what it could be during 
lean months ahead. The price o f rubber in December 1977 was 
only Rs. 610 per quintal.

Unlras conceited efforts are made by the producers, traders and 
consumers to bring down price, tbe feeJing that natural rubber is 
scarce in the country even afte. allowing an import o f 30,000 tonnes 
would get strengthened.

Shri SG Sundaram, Chairman. Rubber Board '
to  the different interests o f the rubber industry to lend support for 
bringing down and stabilising the price o f natural rubber has 
warned such traders, consumers and the>r agents who deliberately 
attempted to upset the market equilibrium, o f drastic action. 
Rubber producers would do well, the Chairman suggested, if they 
release the stocks with them and assist in enforcing a price level 
acceptable to all.

Meanwhile, the Un'on Ministry of Commerce is convening a 
meeting of the represenlatives of produiers. traders, consumers and 
conicrncd Central and Slate authorities at Delhi on 9th January 
1979. (0 bring about a certain amount of discipline in the trade and 
deicrmioation o f a reasonable price range for dilfcrent graj«s of 
natural rubber.

The Kerala Chief M inister Shii PK Vasude\an Nair while 
speaking to  newsmen at Kottayam last week had disclosed the 
thinking o f the Government of Ke ala for >^ening up an agency for 
monopoly procurement of natural rubber modelled on the 
C olton  Corpo alion o f  M aharashtra, to  bring down and siabilise 
Rubber price if warranted. A clear picture o f the proposal mooted 
in this regard is likely to  emerge after the Delhi meeting on 9th 
.’*n la y 1979.

(2nd Januarj' ^979.)



NOWWU CAN
BUILD GREATER LirEIN Tf Y0UR RUBBER GMDS.WITH#UT BUILMNG UP C#STS.

I n t r e t i u c i n g Q is r u S
t h f r p e h rb u ta d ie n e  ru b b e r  fro m  IP C L .

IPCL. In d ia 's  la rgest pe trochem ica ls 
com plex , n o w  b rin g s you Cisrub.
A  h ig h -c is  po lyb u tad ien e  rubber 
th a t literally  m akes rubber g oods 
b e tte r . By m aking th em  tougher.
S o  th a t th e y  la s t longer.
C isrub is m ad e  w ith  th e  co lla b o ­
ration of Polysar. Canada, o n e  of 
th e  m o s t fam ous m anufacturers 
of sy n th e tic  ru b b e rs  in th e  w orid . 
This m ean s th a t C isrub is m ade to 
th e  h ig h e s t Internationa! standards. 
A nd  in p len ty . U pto 2 0 .0 0 0  
to n n e s  of C isrub annually .
W h en  u sed  in your rubber mix, 
C isrub im parls h ig h  re sis tan ce  to  
ab rasion , flex-cracking an d  ageing . 
T h u s ex ten d in g  th e  serv ice  life^of 
y ou r e n d  p roducts  proportionateiy . 
C isrub  a lso  offers you  profitab le  
p ro cessin g  ad v an tag es  such  as 
superior m ould  flow  and  faster 
ra tes of ex tru sio n . In addition, 
sh o rte r curing  cyc les, due to  
b e tte r  therm al cond u ctiv ity  and  
levers ton  resis tance , im prove 
y our pfoductiw ity.

So . virtually  an y th in g  y o u  can 
m ake in rubber. C isrub can  n o w  
he lp  you  make it be tte r. Econo- 
m icaliy. C isrub has exceptionally  
g ood  to le rance  to  heavy loadings 
of oil an d  filler. C isrub can  find 
application  in such  vital areas 
as au tom ob iles , conveyor 
and  V -belts. hose  pipes, gaskets, 
ty res for b o th  cars and  trucks. . 
ev en  in foo tw ear and  spo rts  goods. 
T h a t's  n o t all.
In order to  help you  m ake th e  
fin e st possib le  eud  p ro d u cts- • 
econom ica lly—IPCL offers you  the 
benefits  of its teclinical service 
cell. S taffed  b y  iPCL's o w n  expert 
en g in ee rs  and  backed by years 
o f e.xperiance ir» rubber tech n o lo g y .

Forrr e infoffnalion. contact;

Majketing Division:
In d ian  P a tro c t te m tc a ff  
C o r p o r a t io n  ( .Im ltad
P.O, Petiochemicals
DIsi: VADO DARA  391 346. Gujarat

Ait India Bidg.
9th  floor. Nariman Point 
BO M BAY  400 021

Ralla Ram Btdg.
70. Mission Road 
BANGALORE 560 027

Chaiieiiee International Centre 
3rd tioor, 33-A. Chowringhta Road 
CALCUTTA 700 071

Htmalava House. 2nd floor 
23, Kastuiba Gandhi Marg 
NEW DELHI 110 OOt

Q isru B
ntabss rubber goods last longer.

SAA/iPcunj7:8



New Prospects tor Natural Rubber in India

This is the te «  ^  the speech of Shrt Arif Baig. Hon-bte 
Unioo Minister of State for Commerce, read by Shri TV 
Aniony, Joint Secretary to the Ministry of Commerce in 
iheabseoM  of the Honourable Minister at the ioaugural 
MSsion of Ihe88(b meeting of the Rubber Board held at 
A ^ n a la  in Tripura od 23rd May 1978- The Hon’bie 
Minister though made two attempts to (1y to Attanaia 
from Calcutta the aircraft carrying bim conid uoi 
land due toadverse w a ih c r conditions.

The Rubber plantation industry occupies an 
im portant position in the economy o f this country 
as it provides the principal raw material for the 
m anufacture of a variety of products which are 
indispensable in modern life. India now ranks 
fifth am ong the natural rubber producing countries 
in the  w orld, the first four being Malaysia, Indo- 
nc'iia, Thailand and Sri Lanka. Cultivation of 
rubber in India on a commercial scale had started 
in 1903. By 1925. the  area under rubber increas­
ed to  31,000 hectares and production to 6,400 
tones.

Independent India started with a rubber platil- 
alion industry producing only about 15.000 tonnes 
o f rubber. In the thirty years after Independence 
naiural rubber production registered a ten-fold 
increase from 15,000 tonnes to a little over 150.000 
toni\es Planted area increased from 63,000 hect­
ares to over 2.30,000 hectares, most o f which is 
located in K erala State. W hai is o f great impon- 
ance is tha t thanks to introduction of high yield­
ing varieties and better cultural practices average 
yield per hectare rose from a mere 300 kgs to 
presently over 800 kgs. The industry gives direct 
em ployment to  I70.OJ0 persons. A sizeable 
num ber o f pcr>ons also depend on processing, 
transporting, marketing and  other related acti­
vities, The value of the crop h;irvested annually 
am ounts to  over Rs. 110 crores.

The importance of small holdings

O f the to ta l registered area of 230,000 hectares, 
small holdings of size upto 20 hectares cover
163,000 hectares o r 71 percent. The total number 
o f  small holdings is about 137,000. Large esUites 
o f  size exceeding 20 hectares num ber only 595. 
The small holdings a t  present account fo r 63 per­
cent o f th e  to tal production. Thus, by virtue o f 
their num ber, coverage o f area and contribution 
lo  production, the small holdings have come to 
occupy an im portant position in the industry.

All over the world, rubber has now come to be 
recognised largely as a small holders’ crop. Large 
estate sector have played an important role in the 
industry by spear-headiug the adoption o f modern 
scientific know-how in cultivation and production.

CmsumptioD
Consumption of rubber also has shown steady 

progress during the post-Independence period 
from 19,000 tonnes it rose lo about 180,000 tonnes 
in 1977-78. These include both natural and 
synthetic rubber TTie number of rubber goc^s 
manufacturing units has risen from about 100 lo 
the present 2,400. In order to meet the consura- 
ption requiremenis, synthetic rubber is being 
produced to supplement natural rubber production. 
The country has at present one synthetic rubber 
factory wilh a capacity to  produce annually
30.000 tonnes of Styrene Buladiene rubber and
2.000 tonnes of Nitrile rubber. A second unit 
designed to produce annually 20,000 tonnes of 
Polybutadiece rubber is expected to start produc­
tion shortly.

The rapid increase in rubber production has 
transformed this country from an importer of 
natural rubber to  a marginal exporter. During
1975-76 and 1976-77, production exceeded con­
sumption by about 12,000 tonnes per year. The 
marginal surplus was siphoned off through exports 
as the same was found to  bring about a depressing 
effect on in d i^n o u s raw rublxr prices.

Increasing demand
The demand for rubber in India is bound to 

increase steadily in the coming years with the 
developments taking place in industrial, agriailt- 
ural and transportation sectors, and as a result of 
the increasing efforts to find new uses for rubber. 
India with its vast area and high population is 
having only a very low per capita rubber con­
sumption o f  0.27 kg , while in developed countries



Hkc U SA . U K . l-rance. Haiy, Jap an . C anada . 
A ustra lia  and  N etherlands, it ranges from  6 to

A cco rJ in a  to  th e  estim ates o f th e  Sub  G ro u p  
o n  ru b b e r  o f  th e  W orking  G ro u p  o n  Plan talion  
C rops co n stitu ted  fo r fo rm u la ting  p roposa ls  o f 
M edium  T erm  P lan  for 1978 to  198?, th e  dem and  
fo r  ru b b e r (n a tu ra l and  synthetics) w hich is now 
o f  th e  o rd e r  o f ISO.OOO to n n es is estim ated  to  go 
up  to  250,000 tonnes by  1982-83 and  again  to  
338 000 to n n es by 1987-88. T he ta rge t fo r p ro ­
d u c tio n  o f  n a tu ra l ru b b e r  proposed  fo r  1982-S3 is
195.000 to n n es a n d  1987-88,260.000 tonnes against 
th e  cu rren t p ro d u c tio n  level o f  J 50,000 tonnes 
per annum . T h e  estim ated  availab ility  o f  synthe­
tic  ru b b e r  d u r in g  these vears is 52,000 tonnes and
62.000 to n n es respectisely . T h e  net deficit is to 
be  m et by  lim ited  im ports  o f  special pu rpose 
syn the tic  ru b b e rs  w hich a re  n o t p roduced  in  the  
co u n try .

Expansion o f area 

T he ru b b e r  p la n ta tio n  industry  lias to  be geared 
to  m eet th e  increasing  requ irem en ts a n d  th is  can 
b e achieved on ly  by  increasing  th e  per un it yield 
a n d  expansion  in  p lan ted  a rea . T h e  W orkirig  
G ro u p  P lan  envisages yield in  sm all ho ld ings in 
rep lan ted  a reas  to  g o  u p  from  850 to  ! ,OiW kgs. by 
1982-83 a n d  to  1,150 kgs. by  1987-88. Simi arly, 
in  esta tes y ields a re  expec ted  to  go  up 
to  l.lS O k g s . in 1982-83 and  to  l .2 5 0 k g s . by 
1987-88. {t is also  hoped  to  b rin g  an  add itiona l
6 000 h e c t a r e  un d e r new  p l a n l m ^ f  ru b b e r per 
y ea r a p a r t  from  rep lan ting  8,000 h ecU rcs ^ r  
a n n u m  Possib ility  o f  expansion  o f ru b b e r  cu lti­
va tion  in  th e  trad itio n a l areas  a rc  n o t to o  good 
ow ing  to  scarcity  o f  s u itab le  land . In th is con tex t 
th e  S ta tes  in th e  N o rth -E aste rn  w ith  large extends 
o f  u ndeve loped  land  assum e im portance.

T ria l ru b b e r  p lan ta tio n s  in A ssam  and  T ripu ra  
have estab lished  th e  possibility  o f  successful co m ­
m ercial exp lo ita tion . Surveys conducted  b y  the 
B oard  in  these  S tates have revealed im m ense
p o ten tiah tie s  fo r  deve lopm en t o f  ru b b e r g a n ^  
a tio n s . H  w ould  be w orthw hile  fo r these S ta t«  
to  se t a p a r t  large a rea s  fo r ru b b e r  cu ltivation  both  
in th e  pub lic  a n d  in th e  p riva te  sectors.

T h e  experience in  th e  trad itio n a l 
m g  areas  o f  K eralu  a n d  ad jo in m g  o*
T am il N ad u  and  K arn a tak a  have f ? " "  
developm ent o f  rubber p lan ta tio n s c an  bring  a b o u t 
scientific land  u tilisa tion , generate rural em ploy­
m ent an d  im provem ent o f  overall econom ic statu> 
o f  th e  reg ion , T h e  N o rth  E aste rn  SU tes w th  
th e ir  v ast la n d  resources and  large num ber o f u n ­
em ployed  Of partia lly  em ployed  persons can  take 
ad v an tag e  o f  ru b b e r  cu ltiva tion  to  u sher in a  new

econom ic base, T rip u ra  in particu lar has exten­
sive dry lands a t present lying fallow  under 
G overnm en t o r  p rivate  ow nership. These 
could  be developed irtro hundreds o f high 
y ielding ru b b e r p lan ta tions.

Board 's activities

T he R ubber B oard has a lready  set up an  exten- 
s io a u n i t  in T ripu ra  and  it is going to  esuihlish a 
Regional Research C entre  in the  S tate for which 
prelim inary  steps have already  been taken. The 
B oard  has certa in  schem es for assisting the p lan t­
a tio n s and  it  is hoped  th a t new enlreprencLirs in 
the  region w ould com e forw ard  to  make use o f 
the  sam e. However, the  B oard 's activities in this 
region shou ld  considerably go up. so th a t the 
m uch needed developm ent in the N orth -E astern  
region m ay take  place w ithout delay.

N atu ra l rubber p roduced  in the  N orth -E astern  
S tates could  fo r  the  present find a ready m arket 
in C a lc u tia  w hich has been the trad itiona l centre 
o f  ru b b e r m anufac tu ring  un its in the  country . 
These un its are  a t  present consum ing  at the m te 
o f  30,000 tonnes o f  natural rubber per annum . In 
d ue  course, th e  N orth -E aste rn  S lates could them ­
selves se t u p  ru b b e r goods m anufacturing  units 
a n d  thereby develop th e  m uch needed industrial 
base for the  region. T he R ubber B oard  couid 
assist the  S lates in th is  respect also by providing 
technical know -how  and  o th e r advice. D evelop­
m ent o f  a local m arke t fo r ru b b e r would enable 
realisation  o f a ttrac tiv e  prices fo r  the raw produce.

Development 

T he G overnm en t o f  T rip u ra  has a lready  launch­
ed a schem e fo r developing  rubber p lan ta tions in 
th e  public  sector, w ith a  ta rge t o f  p lan ting  5,000 
h ectares over a period  o f  10 years from  1976-77. 
Assam  has a lso  taken  u p  rubber p lanning  m pubhc 
sector as p a rt o f  the  program m e lo r  con tro lling  
the local practice  o f  shifting cu ltivation , in the 
hill d is tr ic ts  The R ubber B oard has been givmg 
all possible help and  su p p o rt to  these p lan tations 
by a rrang ing  high y e ld in g  p lan ting  m aterials, 
technical advice, tra in ing  o f personnel, etc.

O ther S tates/U nion  T errito ries in th e  region 
have taken  up  tria l plan ting  o f  rubber with 
encouraging  results. T hese m ight 
vigorously w ith the help and  assistance o f the N orth  
E astern C ouncil and  the R ubber Board so that 
areas  w ith good  poten tia l could be  developed with 
expedition  T he S ta tes/U n ion  T errito ries in the 
region w ould also  take  all possible steps to  p ro ­
m ote rubber cu ltivation  by ind iv idual farrnerv  A 
w ell-planned strategy in th is direction n « d s  t °  ^  
evolved in consulta tion  with th e  N orth -E aste rn  
C ouncil a n d  th e  R ubber B oard.



India Ranked Fourth Largest Producer of Natural Rubber

SG Sundaram I A S

Chairman Rubber Board

India has moved up from the fifth to  the fourth 
largest producer and grower of natural rubber in 
th e  world. This was disclosed by Shri S G. 
Sundaram. Chairmao, Rubber Board in his open­
ing rem arks a t the 89th meeting o f the Rubber 
Board held a t A gartala. He hoped that India be 
able 10 overtake Thailand and r iw lo th e  third rank 
in another decade from now, provided an all out 
effort is m ade within the country for intensive and 
extensive production o f rubber. Being the lean 
season, price o f rubbsr had been showing an up­
ward trend in the last couple of months, he point­
ed out. This should enable the growers to 
reinvest the material gains they have made back 
to  the plantations for promoting productivity. A 
review o f both the national and international 
situation would reveal tha t natural rubber has a 
very bright future ahead. The recent meeting of 
the international Rubber Study C roup  (IRSG) 
held in W ashington estimated that in 1978 World 
consumption o f natural rubber would be around 
3.825 million tonnes and that o f general and 
special purpose synthetic rubbers 8.825 million 
tonnes. W orld production o f natural rubber, 
according to  IRSG. was expected to  be of the 
order o f 3.75 million lonnes and tbai o f synthetic 
rubber in the region o f 8.775 million lonnes. 
These projections indicate that, he pointed out. a 
possible w orld shortage of75,0C 0tonn«;of natural 
rubber and 50,000 tonnes o f synthetic rubber dur­
ing the year, is almost certain.

Liberalisation of procedure 
Tlie Chairman informed members that the Board 

h  ta k in g  appropriate steps to  liberalise the proce­
dure for the issue o f licence for dealing in i^bber, 
so that there could be more trading points fo r the 
crowers to  dispose off their produce with ease. 
H e also expects that this reform would ensure 
healthy competition. So also all pending applic­
ations for registration o f rubber estates would be 
cleared within a few months. Another propoMl 
which is engaging the serious consideration of the



B oard, th e  C hairm an  said is th e  reduction  o f  cess 
o n  th e  n a tu ra l ru b b e r  used fo r p roducing  rubber 
goods by sm all scale industria l un its. M ay be, 
th is w ould  have to  be w orked  o u t a t  varying rates 
for vary ing  slabs o f  c onsum ption . Such a step  like 
th is, he feels, w ould  c rea te  a congenial c lim ate for 
m ore sm all scale industries  to  em erge in th e  small 
scaJe scc to r resu lting  in  e xports  o f  rubber goods. 
P ro d u c tio n  o f  m ore  ru b b e r  g oods m eans increased  
dom estic  co n su m p tio n  o f  na tu ra l rubber and  
g enera tion  o f  new em ploym ent. W ith a view to  
e n courag ing  new  process rubbers  th e  B oard has 
decided  to  ab o lish  the fees levied fo r  testing  them  
a t th e  R u b b e r  R esearch In stitu te  o f  Ind ia .

A s regards new schem es contem plated  now , he 
revealed  th a t  there  is a  th ink ing  to  subsidise all 
types o f  ru b b ;r  p lan ting  irrespective o f  w hether it 
is new  o r  rep lan ting . O f course , the  opera tiona l 
de ta ils  o f  such a  p ro p o sitio n  has to  be looked  in­

to  in nil its detail. In o rder to  achieve the targets 
o f p roduc tion  in the com ing  p lans such an  inte­
grated  app roach  tow ards p rom otion  o f  production 
o f  n a tu ra l ru b b e r is felt essential.

T o  relieve the rubber m arke t o f  its present stress 
and  stra in , the  C hairm an suggested buffer stocking 
o f  na tu ra l rubber w ith in  the coun try  as one o f  the 
best possible a lternatives. H e  fell th a t the release 
o f  rubber from  the buffer s tock  should  be regulat­
ed an d  linked  w ith a priec band  judged to  be 
econom ic both  to  the  p roducer and  consum er 
alike.

T he ongoing  dilTerences o f  views within the two 
vital sectors o f  (he industry on  the pricc and  slocks 
o f  n a tu ra l ru b b e r should  com e to  an  end , as, he 
fell, th a t bo lh  these sectors are  indivisible and  th a t 
the in dustry  could  n o t p rosper w ithou t m utual 
understand ing  an d  ad justm en t between these two 
sectors.

Shri SG Sundaram  IA S addressing the Board M eeting a t A gartala



The report on Rubber I’tanlalion in Tripura • prepared 
by ihe Tripura Forest Development and Plantation Corpo­
ration Limited. Agnriala wai presented at the 88th m ^ -  
’. ' X /  ' i ?  Afiartala on2Jrd  May
1978. T h i report liighlijthted t te  efS rts o f die Govern- 
menl ot Tripura for raising rubber plantailons there in a 
I»riod of 10 year«. To step up the plantation proBramme, 
Ihe G ovem m tni r.wrncd a Corporation styled as • Tripura 
r-orost Development and Plantation Corporation Limited ’ 
in 1976. Till 1977, an area of 870.18 hectare, has t « n

brought under rubber. The target f i«d  for 1978 it vr, 
hectare. By (be end of 1978. an arw^crf n?fl 
would be brought under rubber cuUivaiion "nie reoon

robter cu ivation. m  view of the limited »eope for 
^ b b e r  cullivalioo _,d iraditional a r«u  erf the & uih ,luuu^i t-uiiivaiiotj 10 iiaditional areas of 
J r m r a  and other North Easiwn Slates offer new o p ^ -  
u n ilia  for large aalecxpansioo. The repon also ca iTfor 

R'ibtoe? to a ^ i “

Rubber Plantation in Tripura

The first rubber plaatalion was Uiketi up in 
T ripura  by Ihe Forest Departmetit in 1963 on  an 
M penm eiital basis. Since then the For?st Depart­
m ent continued the planting programme every year 
o n  a  limited scale in difTerent places. The oldest 
planlations raised in 1963 were brought under

lapping in 1971 after 7 yeais o f growth. The 
general perfortnance o f the planlatioD, yield, and 
quality o f the latex produced confirmed the 
prospect o f natural rubber production in Tripura. 
On the recommendation of the Rubber Board 
whose Officials visited ihe State from Itmc to time, 
it was therefore decided by the Covemment to 
go in for targe-scalc plantation and accordingly 
plantation programme was stepped up from 
1972-73 by the Forest Department.

The im portant rubber growing areas o f the 
World are confined to the tropical regions lying 
between 10® South and 15® N orth of the Equator. 
Tripura which is s.ituated between 22°and 24® 
North Latitude docs not therefore lie within the 
conventional rubber growing zone. Special geo­
graphical situation obtaining in certain areas can, 
however, bring about near tropical conditions in 
sub-tropical regions and Tnpura appears to be 
one such exceptional region. Annual rain fall, 
its distribution pattern, elevation and lie o f lands, 
temperature, soil conditions, humidity etc. obuin- 
ing in various parts in Tripura have been found 
to  be suitable lo r rubber.

Plantalion ProRruoime
W ith a view to further stepping up the planta­

tion programme, the Government formed a 
Corporation styled as "  Tripura Forest Develop­
ment and Plantation Corporation Limited ' in 
1976 with a project for raising rubber plantations 
over 5000 ha. in a period o f 10 years. Durtng 
the first 2 years the Corporation has already 
c o v e r t  the targeted area o f 150 ha. in 1976 and 
300 ha. in 1977. The proposal in 1978 is to raise 
plaotation over 500 ha. The area under rubber 
upto 1977 is 870,18 ha. including 419.18 ha. raised 
bv Forest Department upto 1975 which has come



under the  C o rp o ra tio n  m anagem ent. T he C o r­
po ra tio n  is developing 8 Estates nam ely Ju ti, 
R a tach a ra  (including  N . C, P a ra ) in N o rth  
T rip u ia  D istric t, R u p ach a ra . Pa tha lia  (including 
W arangbari)  in W est T rip u ra  D istric t and 
P a tich ari. K alash im u k h  (K ak u lia ), S achiram bari

an d  W est Ludhiia in Sou th  T rip u ra  D isiricl. 
T he p lan ta tions a re  being raised on  G overnm ent 
lands m ainly in reserve forests transferred  to  the 
C o rp o ra tio n  fo r ihe purpose. P lan tation  area a t 
different placcs up to  1977 is as follow s: -

(A rea in ha.)

Pathalia  K akulia  (in- 
(m dud ing  ciud ing  W est 

M anu W arang- K alshi- Ludhua 
bari) mufch)

1S63
1964
1965
1966
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977

3.00 
4.40

1200
4.00 
0.95
5.00 
3.15 
6.70 
6 0 0

33.45

3.50
4.00

3 .80

23.50
10.00
14.45
14.00 
6.00

20.00 
30.00

3.60
2,00
2.00
2.00

10 00 
30.00

4.05
0.50

35.00
50.00
40.00
40.00
30.00

20 00
40.00
55.00
43.00
53.00

15.00
40.00

5 80 
11.78 
16.00
4.00 
5,45

12.90
5.15

32,20
18.00 

102.90
104.00
101.00 
148 00 
303.00

1978 
(p ro ­
po sed ) 41.00

129.25 53.48 20.00 195.00 211.00

75.00 43.00 27.00 70.00 75.00

870.11

84.00

2.80  204.25 96.48 47.00 265.00 286.00 165.00 139.00 1370.18

PlanliDg M ateria l

E arlie r th e  p la n ta tio n s  have  been  raised with 
T jir-1  C lona l seeds e ith e r by tran sp lan ting  o f 
nu rsery  ra ised  seedling s tu m p s o r  by  “  Seed-at- 
S ta k e ”  p lan ting . B udded  s lu m p s o f  high yield­
ing  s tra in s  w ere also  ra ised  to  a lim ited extent. 
But a s  acco rd in g  to  th e  R u b b e r  B oard rubber 
p lan ta tio n s  a re  to  be raised only  w ith  high yield­
ing  s tra in s , th e  p lan ta tio n s  a re  now  being  raised 
with b udded  s tu m p s o r  w ith  “  S eed -a t-S lak e” 
p lan ting  and  th en  field budded  subsequently . 
T h e  C o rp o ra tio n  has a lready  estab lished  budw ood 
nu rseries in d ifferent p la n ta tio n  cen tres to ta lling  
a b o u t 25,000 bud w o o d  m o th e r p lan ts . Som e o f 
th e  im p o rtan t varie ties w hich have been raised  are  
R R lM -6 0 0 , R R JM -623 , G T  1, PB-5/51 etc. The 
nuclei w ere b ro u g h t fro m  approved  private  nurse­
ries in  K era la  w ith th e  h e lp  o f  the  R ubber B oard. 
Seedling nurseries are  raised every year accord ing  
to  requ irem en t. 2465 nursery  beds o f  1 2 .2m x  1.2 
m  size w ere raised in  1977 and  ab o u t 2.5 lakhs 
seedlings will he availab le in  1978 for budding. 
Besides. 0 .5  lakh  seedlings a re  also  available in 
1978 fo r budd ing . Besides. 0 .5 lakh  seedlings arc 
a lso  availab le  fo r  budd ing  from  the 1976 nursery. 
Local seeds fro m  o ld e r p lan ta tions have started

becom ing available and  only som e cxcess require­
m ent is m et by bringing seeds from  approved  
R u b b e r E sta tes  in South India.

Local persons a re  engaged fo r  budgrafting. 
T his is a  skilled jo b  and  il will take  several years 
to  achieve perfection . A t present expert budders 
a rc  b rough t from  K era la  to  ira in  up  the Kwal 
boys in  b u d d ing  and  to  supplem ent budd ing  to 
m eet th e  huge requ irem en t o f  budded  stum ps. 
D u rin g  1977-78 b u dd ing  dem onstra tion  and  tra in ­
ing program m e was arranged  under the aegis of 
th e  N o rth  E astern  Council by bringing 4 skilled 
bu d d e rs  from  K erala.

In (he N o rth  E astern Region, T rip u ra  has 
started  ru b b e r p lan ta tion  on an extensive scale 
for the  last few years. T o  he lp  the o th e r neigh­
b ouring  S tates to  take up  p lan ta tions. T ripu ra  
F o rest D evelopm ent a n d  P lan ta tion  C orpo ra tion  
L td ., supplied  503000 ru b b e r seeds, 1530 rubber 
stum ps. 420 m etres o f  budw ood d u ring  1976-77 
an d  2h7000 rp b b e r seed?. 11450 rubber slum ps 
and  115 m etres o fb u d w o o d  d u rin g  1977-78. Re­
quests have been received for supply o f  seeds, 
budded  stum ps and  budw ood for the 1978 season



also. The Corporaiioti is trying to  racef the 
fcquiretncnt o f the neighbouring Slates to the 
exlent possible. The Corporation is also helping 
the private growers by extending technical advice 
and assistance and by supplying planting 
materials. So far 11 growers have already raised 
plantations over 36.75 ha.

Tapping and Yield 

The oldest plantations were brought under 
tapping from 1971-72. D uring 1977-78 the gross 
area upto 1969 plantations under tapping was 
55,93 ha. in 5 difierent. centres. The production 
was 28 M . T . The per ha. yield therefore comes 
lo 504 kg. The per ha. average yield appa­
rently  is m uch less when compared with the all 
India average o f  806 kg. I t  needs mention here 
tha t in T ripu ra  the older plantations which arc 
now under tapping were raised with clonal seeds. 
This is as against 75%  area under high yielding 
o r moderately yielding clones on all India average. 
F u rther the older plantations are  thinly stocked 
and only 215 trees are under tapping per ha. on 
an average, The reasons for such thin stocking 
are  mainly bccause the plantation was raised to 
study its  success without attem pting much for 
vacancy filling and due to  heavy wind damage. 
A nother im portant reason o f low yield may he 
attribu ted  fo bad and defective tapping. Local 
persons arc  engaged for tapping. They will take 
some tim e to  reach perfection. In  the process of 
tapping, therefore no t only the yield is less but 
the  trees are also wouoded heavily. Considering 
these factors the  yield o f  rubber in Tripura can be 
considered as satisfactory. This contention is 
supported by the fact tha t the yield from 1963 
plantation a t  M anu is 75 kg. per ha., the number 
of trees per ha. being 480. Now a days, tapping 
dem onstrations are  being arranged by bringing 
technicians from  Kerala to im prove the efficiency 
o f the  tappers. N . E . C. end Rubber Board arc 
also  helping by deputing some o f their Demonst­
rations occasionally. F or training o f tappers, a 
training school will be set up in the near future 
a t Patichari.

Plantation Problems 

Though the initial difficulties o f  raising planta­
tions such as setting up  o f budwood nursery, 
seedling nurserv etc.. are by and  large being over­
come, o ther post plaotation problems like manage­
m ent o f rubber estates, matters relating to  tapp­
ing, processing, smoking ctc. diseases, marketing 
and  utilisation o f raw rubber etc. have started 
croppm u up. As the local budders are yet to 
develop the skill fully, success of budding is 
unsatisfactory which results in wastage of plant­
ing m aterials. v.astel'ul expenditure and heavy 
vacancies in the plantations. The pest aitack and 
diseases a rc  also causing heavy casualties in the 
nurseries and  in the immature plantations. It is 
however fortunate tha t older plantations are still

free from major pest aitack or diseases but this 
may be because rubber is being grown for the first 
time. It is feared that diseases and pests may 
pose problems in mature plantations also in 
course o f time as the plantation programme pro­
gresses. Rubber plamation has started compara­
tively in a big way but the present level o f tech­
nical competence is not adequate to implement 
such large scale programme. Arrangement is 
being made to get the supervisory staff trained io 
rubber culture. During 1977-78 one Ranger was 
trained in rubber culture course conducted by the 
Rubber Board under the N. E. C. programme. 
During this year there is proposal to send 6 
Officers for the same training.

Rubber Board has a Sub-Office a t Agartala. 
One Asstt. Development Officer is stationed. He 
alone is not able to look after the needs of the 
area. It is urgently necessary to have a  suitable 
and fully equipped organisation o f the Rubber 
Board to cope uo with the increasing problems. 
The necessity was felt by the Chairman, Rubber 
Board long back during his visit to the State in 
1973 as evident from his report which says 
•‘considering the bright prospects for rubber 
cultivation in the North Eastern Region and the 
interest shown by the Governments in the Region, 
the Board has decided fo strengthen its organisa­
tional set up in the region, with Agartala as 
Headquarters for offering the required technical 
advice and assi-Mance on a more extensive scale 
than at present.’’ The m atter was taken up with 
the Rubber Board. They have recently intimated 
that the proposal for strengthening the organisa­
tional set up of the Rubber Board in Tripura is 
under active consideration. It is also Iwartening 
to  note that the Regional Research Station of 
Rubber R «earch  Institute of India will also be 
set up in Tripura. It is equally heartening that 
the North Eastern States have received represen­
tation in the Rubber Board recently in January 
1978 by the nomination o f the Planning Adviser 
o f the North Eastern Council.

.\rca and Production of Nataral Robber 
in the Couniry

The principal rubber gro\\ing States in the 
country are Kerala, Tamil Nadu and Karnataka. 
O f late rubber plantations have been takm  up in 
.Andaman and Nicobar Islands, Andhra Pradesh. 
Goa. M abarastra and in the N orth Eastern Slates 
including Tripura.

According to 1976-77 Rubber Board statisiics, 
the  area under rubber in India is 230563 ha. 
Kerala alone has 209723 ha. which comes to 9l% - 
Tamil Nadu has 11570 ha, i. e. 5% and K arnataka 
7763 ha. i. e. 3.4®; and other States total to only 
1505 ha. i .e .  0,6%.

Most o f the rubber is grown io smalt holding#. 
In a l!  136532 units cover an area o f 163084 na.



and  595 esta tes have 67479 ha. a rea  under rubber, 
l-u rcher 86%  o f  the ho ld ings are  o f  2 ha. a rea  or 
below  co m p ris in g  o f  52%  o f the to ta l a rea . 
O n ly  1 o f  the  un its is betw een 10 ha. lo  20 ha.

T he tap p ab le  a rea  is 185600 ha . and  the p ro ­
d u c tio n  is 149632 M . T ones. R u b b e r p lan ta tions 
have reco rded  sp ec tacu la r p rogress o f  la te . F rom  
65376 h a . in  1948-49. the a rea  ha.s jum ped  to  
230563 lia. in 1976-77, a n  increase o f  253% . 
S im ilarly  th e  p ro d u c tio n  h as  increased from  15394 
to n s  in  1948-49 to  149632 to n s  in  1976-77. The 
increase is 872% . T he ra te  o f  increase o f  p ro d u c ­
tio n  o f  ru b b e r  p e r  ha. is from  320 kg  to  806 kg. 
d u rin g  th e  sam e period being 151% .

T o d a y  a b o u t 46.5 p ercen t o f  th e  W orlds  p ro d u c ­
tio n  o f  35250(10 tonnes o f  ru b b e r  com es from  
M alaysia , 24 pe rcen t from  Indonesia , 11 percent 
fro m  T h a ila n d  a n d  4.3 ;w rcen t fro m  Sri L anka. 
O th e r ru b b e r  p ro d u c in g  coun tries a rc  India. 
L iberia , N igeria . V iet-N am , C om bod ia , Brazil. 
A s a  re su lt o f  I n d ia 's  em phasis  o n  im p o rt substi­
tu tio n . ru b b e r  p la n ta tio n  has com e to  ga in  incre­
asing  im p o rtan ce  in o u r  country .

T h e  in te rn a tio n a l sta tistics o n  ru b b e r ind icate  
th a t  th e  in crease in ru b b e r  p ro d u c tio n  in  In d ia  is 
th e  h ig h est in th e  W orld  a n d  as a resu lt Ind ia  has 
becom e th e  5 th la rgest ru b b e r  p ro d u cer, the  o th e r
4  co u n trie s  being  M alaysia , Indonesia , T ha iland  
a n d  S ri-L an k a . O u t o f  th e  W orld  p ro d u c tio n  o f 
3525 th o u san d  tonnes o f  n a tu ra l ru b b e r  In d ia ’s 
c o n tr ib u tio n  is 148 th o u san d  tonnes i. e. 4 .2% .

A t p resen t In d ia  is p ro d u c in g  sufficient ru b b e r
lo  m eet th e  d o m estic  req u irem en t o f  ru b b e r  goods 
m an u fac tu rin g  industries . I t  has s topped  im p o rt 
since 1974-75 a n d  l ^ s  s ta r te d  e x p o rt to  Jap an , 
W e^t G erm an y , F rance , I ta ly , N atherlands, 
S ingapur, Sudan  etc . 2700 M . to n n es during  
1974-75, 350 to n n e s  in  1975-76, 12296 to n n es  in 
1976-77 w ere exported .

In  th e  N o r th  E aste rn  Z one  o f  the  co un try  
w h ich  is th e  new  hom e fo r  rubber. T rip u ra  now 
is o n  the to p . O th e r ad jo in in g  S tates such as 
A ssam , N ag a lan d , M an ipu r, A runacha l Pradesh, 
M izo ram  have also  tak en  up  ru b b e r p lan ta tio n s  
W est B engal has s ta rted  raising  ru b b e r  on  an  
experim ental basis for th e  la s t tw o  years.

A lo n g  w ith the p ro d u c tio n  th e  in te rna l consum ­
p tio n  is stead ily  increasing. A s aga inst consum p­
tio n  o f  19854 tonnes d u rin g  1950-51, th e  figure is 
137623 tonnes d u rin g  1976-77. T h e  dem and  fo r 
ru b b e r in fu tu re  in  In d ia  ia bou n d  to  increase 
stead ily  w ith  th t  developm ents tak ing  p lacc in  the 
in d u stria l, ag ricu ltu ra l a n d  tra n sp o rta tio n  sectors 
and  a s  a  resu lt o f  increasing  efforts to  find new 
uses fo r  rubber. In d ia  w ith its  vast a rea  and

high p opu la tion  is having a  very low  per capita 
ru b b e r  consum ption  o f  0.27 kg. while in dc\'e- 
oped coun tries like U, S. A . U . K „ F rance, Italy  

Jap an , C anada , A ustralia  and  N etherlands it 
^“ " l^ ^ r r o m  6 to  14 kg. and  in C h in a  it is a round

T h e  overall W orld p roduction  and  consum p­
tion o f  na tu ra l rubber also are  equally  increasing 
stead ily  as is ev ident from  the foil owing.

1966 1971 1976
P ro d u c tio n  o f  na tu ra l rubber
in p rincipal te rrito ries . 2393 3085 3525
(in th o usand  tonnes)
C o n su m p tio n  o f  n a tu ra l 
ru b b e r in m ain  consum ing 
coun tries. 2543 3095 3545
(in th o u san d  tonnes)

T h e  trend  will con tinue  a n d  the projected W orld 
dem an d  o f  n a tu ra l ru b b e r  in 2005 A . D. is consi- 
dered  to  be 7.5 m illion  tonnes. N a tu ra l rubber 
is im ported  by A ustra lia , F in land , Greece, 
N orw ay . P o rtu g a l, Spain, Sweden. Switzerland, 
T u rkey . Y ugoslavia. Bulgaria. C zechoslovakia. 
G . D . R ., H ungary  and  th e  countries o f  W estern 
Europe.

Scope for Future Expansion

Seeing the success o f  ru b b e r p lan ta tions raised 
on  G overnm en t lands, th e  people o f  th e  S tate 
have  becom e very m uch in terested to  take  it upon 
th e ir  ow n lands. In  fac t, som e progressive en ter- 
p reneu rs have already  raised  rubber p lan tations. 
T h e  scope o f  tak in g  up  large scale rubber p lan ta ­
tio n s  on  G overnm en t land  by G overnm en t agen­
cies Is lim ited. O n th e  o th e r han d , considerable 
a rea  su itab le  fo r grow ing  ru b b e r under individual 
ow nersh ips are  available alt over th e  S ta te  and 
roughly  5UOOO ha- m ay be availab le fo r raising 
ru b b e r  p lan ta tio n . Such a schem e on  sm all unit 
basis will ca tch  u p  easily. In  K era la  there  are
1.33 lakhs sm all grow ers covering 1.57 lakhs ha- 
area  (1976-77). C onsidering  lim ited scope to  
expand  the a rea  un d e r ru b b e r in  th e  trad itional 
ru b b e r  g row ing  S tates in S o u th  Ind ia  and  consi­
d ering  th a t T rip u ra  and  o th e r N o rth  Eastern 
S tates have been  fou n d  to  be the alternative hom e 
o f  ru b b e r, the large-scale ru b b e r p lan ta tions in 
T rip u ra  will help considerab ly  tow ards m eeting 
th e  coun tries  ow n increasing requirem ent o f 
ru b b e r a s  well a s  the export po ten tia lity .

But large scale coverage by sm all and  private  
grow ers can  n o t be  m ade w ithout adequate  finan­
cial su p p o rt and  extension service. T he R ubber 
B oard  h as  various a id  schem es to  help th e  private 
grow ers w hich a re  now  operative in th e  trad itio n a l 
ru b b e r  grow ing  S tates in Sou th  Ind ia . T he m atte r 
regard ing  ex tending  th e  a id  schem es o f  the R ubber



Board for the small growers ia Tripura was taken 
up with the Rubber Board aod it has been recently 
intim ated tha t the proposal is under their active 
consideration. This needs to be finalised early 
w ith suitable modification to suit the actual needs 
o f the slate so tha t large-scale extension of area 
under rubber in T ripura is possible.

Kmployment, Rural Economy and 
Rehabilitation of Landless

l l  is estim ated tha t every 1.5 ha. o f  rubber 
plan tation  upto  the 7th year provides employment 
to  1 person. It is also estimated tha t I (oue) 
person will gel employment as tapper for every 
2 ha. o f area when the plantations come under 
tapping. This is besides large number o f persons 
required for o ther works. W hen the area of 
5(X)0 ha. o f rubber plantation being raised by the 
C orporo tion  comes under tapping, ii will provide 
perm anent ■employment in the rural and interior 
areas to  2500 tappers alone besides other catego­
ries being employed. In raising the plantations, 
the T ripu ra  Forest Development and Plantation 
C orporation  Limited will be able to  generate 
em ploym ent annually during the project period of
10 years as follow s:—

Year .Maodays

1976—77 1.05 lakhs
1977-78 1.69 ..
1978—79 2 62
1979—80 3.34 ,.
I9S 0-81 3.93 .,
1981— 82 4.89 „
1982-83 5.76 „
1983— 84 6.51 ..
1 984-85 7.47 ..
1 985-86 8.95 .,

The em ployment potential will increase sub­
stantially  i f  the expanded plantation programme 
through  the small growers is taken up with the 
A id Schciiics of the  Rubber Board. This will 
greatly  help in solving the rural unemployment 
problem  as well as providing full time work to 
h itherto  uuderemployed landless agricultural 
labourers. Such a program m e will m ake best 
utilization o f vast tilla area not suitable for w r-  
m anent agriculture and now almost lying fallow.

R ubber planting is capital intensive. Creation 
and  m aintenance cost including cost o f fertiliser

during the immature stage o f plantation of 7 vears 
comes to Rs. 7500/-to 8000/-. This again S  
a labour intensive programme, bulk o f the amount 
IS spent as wages. Rubber plantations are beine 
raised in the rural areas where the maior Dooula- 
tion consists o f tnbals. Such heavy investment of 
money w,li improve the economy of the area. 
Considering that Rs. 4500;- will be spent as 
wages alone per ha. the flow of cash for 5000 ha. 
will be Rs, 2.25 crores.

In Tripura the programme of rubber plantation 
has also been linked with Jhumia Rehabilitation 
programme of the Forest Department. A t Rala- 
chara so far 211 ha. rubber plantations have been 
raised dunng the period of 1973 to 1977 and 100 
Jhumia families have been settled. All these 
families get regular employment in the planta­
tions. These families have been p rov id^  with 
cultivable lands after reclamation, agricultural 
inputs, orchards raised a t Government cost with 
their own labours, water areas for piscicuhure. 
dwelling house etc. It is estimated that there are 
more than 16000 Jhum ia families who are engaged 
in Jhumiog in the forests and require peimanent 
settlement. The general terrain o f the State is 
mostly undulating and hilly with only 20% plain 
area. In view o f Ihe non-availability of arable 
land, there is little scope to  rehabilitate all such 
families in agriculture. Large scale plantation 
programme will help in settlement of landless 
people by providing them full lime work in the 
plantations and other facilities such as housing, 
education, medical etc. and meaning them away 
from the age old destructive practice o f shifting 
cultivation.

CoDciasioD

The ever growing demand for natural rubber 
offers tremendous scope for further development 

• in this field. A scientific study of demand and 
supply o f natural rubber on a long term basis 
needs to be taken up for the guidance of the 
growers. As Tripura offers a great opportunity 
in growing of rubber it is hoped that with the 
strengthening o f the organisational set up of the 
Rubber Board in T ripura, setting up of the 
Regional Research Station and introduction of 
various aid schemes o f the Rubber Board will go 
a long way in helping the stale to expand rapidly 
the area under the crop.



W ashington Assem bly 
of the International 
Rubber Study Gorup

Following is a  report o f  Shri, P. M ukudan Menon 
R ubber Production Commissioner on Ihc 25ih Assembly 
o r  the  fnicrnaiional R ubber Study G roup <IRSO) beld 
in 'A a sh in s io n  from  June 19—23, 197fi. The Governincru 
o f  Ind ia  had dfpuied Shri Mcnon to Wa^Kington in 
auend the Tweniy.fifdi Assembly o f  the IRSG. His 
impressions on Ilie dclibcrntions o f  the Assembly are 
dclcclably narrated in the report. The IRSG  is an Inter- 
G overnmenial O rganisation and its headquarters is in 
London. It provides the foriim  for discussion on global 
probJcms relating to  N atura l as well as Sym hetic rubhcn.

P M ukund an M enon,

Rubber Production Com m issioner. Rubber Board , Kottayam  686 001

T h e  lo te rn a tio n a l R u b b e r S tudy  G ro u p  was 
esiab lished  in 1944 follow ing  th e  te rra iaa tio n  o f  
th e  In te rn a tio n a l R u b b e r  R egu la tion  Schem e th a t 
h ad  o p era ted  from  1934. T he G ro u p  is a n  in ter­
governm en ta l o rgan isa tio n  hav in g  its headquarte rs 
in  L o n d o n . T he ob jec t o f  the G ro u p  is to  
p rov ide  a  fo ru m  fo r  the d iscussion o f  problem s 
affecting Ihe  p ro d u c tio n  and  co n su m p tio n  o f, and  
t ra d e  in . n a tu ra l and  sy n the tic  ru b b e rs  a n d  to  
collect a n d  d issem inate  com prehensive sta tistical 
in fo rm a tio n  th ereo n . T h e S e c re ta r ia to f  the  G ro u p  
p u b lish es  a  R u b b e r  S ta tis tica l Bulletin  an d  an 
In le rn a iio n a l R u b b e r  D igest, a n d  issues press 
c o m m uniques on  p ro d u c tio n , co nsum ption  and  
stock  p o s itio n  o f  ru b b e rs  w orld-w ide. T h e  G roup  
a lso  h o ld s  sem inars from  tim e  to  tim e on  subjects 
re levan t to  to p ica l p roblem s o f  ru b b e r  industry  
an d  com m issions special stud ies on  w hich  repo rts  
a re  pub lished . T he g ro u p  m ay p rov ide  advice 
a n d  issue recom m endations, b u t these  a re  n o t 
b in d in g  o n  m em ber governm ents.

T he G ro u p  has a t  presen t 30 m em bcR . A 
m eeting  o f  th e  G ro u p  is cond ac tcd  every year. 
A ssem blies a re  a t  p re sen t held  once  in  th ree  years.

T h e  G ro u p  is the on ly  in te rn a tio n a l fo rum  re­
p re sen tin g  p ro d u c in g  and  consum ing  interests in 
respect o f  bo th  n a tu ra l and  synthetic  rubbers.

O pening o f Tw enty-Fifth  Assembly 

T h e  T w enty-fifth  A ssem bly.w as convened  in the 
In te rn a tio n a l C onfetence R oom  o f  th e  D ep a rt­
m en t o f  S ta te  Building, W ash ing ton , D . C. a t
10 A . M . on  M o n d ay , Ju n e  19. 1978 a t th e  inv ita ­
tio n  o f  the  G overnm en t o f  the  U nited  S tales o f 
A m erica. T he A ssem bly w as declared open  by 
th e  U . S. A ssistan t o f  S tate  for E conom ic  and  
B usiness AfTairs. M r. Ju liu s  L. K atz . R epresen ta­
tives o f  tw enty-seven m em ber co u n trie s  w ith  their 
advisers, a n d  observers fro m  th irteen  in te rna tiona l 
ao d  o th e r organ isa tions a tten d ed  th e  Assembly. 
T h e  details o f  the  n um ber o f partic ipan ts  a re  given 
b e lo w ;

SI. C ountn ' Dele- Advi- Obscr-
No. Orsnnisation gates sers
(1)

I.

(2) (3) 

A u stra lia  1

(4) 'K
2. A ustria  2
3. Belgium  1
4. Brazil 4
5. C am eroon  I
6. C an ad a  I 6
7. C zechoslovakia  1
8. F ra c c e  2 9
9. G erm any . F . R. 7

10. Ind ia  1
11. Indonesia  11 1
12. Italy  I 4
13. Ivory  C o a s t 1
14. Ja p a n  1 6
15. L iberia  6
16. M alaysia 7 4
17. M exico 1 1
18. N etherlands 3 1
19. N igeria  3
20. P oland  2 1
21. Singapore 2 5
22. Sri L anka 2
23. Sw eden 2
24. T h ailn ad  7
25. TJ. S. S. R. 2
26. U . K. 2 i i
27. U. S. A. 2 16
28, A ssociation  o fN a tu ra i 

R u b b e r  Producing  C ountries. 1
29. Bureau  D e L iaison  Des 

Industries  D u C aou tchouc . 1
30. C om m ission o f  the E uropean  

Econom ic C om m unity. 2
31. E conom ic a n d  Social 

C om m ission fo r  A sia a n d  the 
the Pacific. 1

32. F a r  E astern  F reigh t 
C onference 1

33. F ood  and  A gricu lture  
O rganisation I



(1) (2) (3) (4) (5)
34. International Dank for 

R econstruction and
Development 1

35. International Institute of
Synthetic Rubber Producers 3

36. liueraational M onclary
Fund 2

37. International Rubber
Association 2

38. International Rubber 
Research and  Development
Board I

39. United N ations Conference
on  Trade and Development 1

40. U nited N ations Industrial
Devejopmcnt Organisation. 1

Total 76 65

The U. S. Assistant Secretary of S tate in his 
opening address analysed the current trends of 
changes o f elastom er (N R  and SR) m arket aod 
attenripied to  outline the possible future prospects. 
A ccording to  him, the world demand for 
elastom ers is likely to  grow at 5%  annually over 
the  next 15 years or so. The energy situauon 
has altered the competitive relationship between 
N R and  SR and N R  has acquired a subsuntial 
im provem ent in its ability to compete in elastomer 
m arkets. Replanting and technical innovations 
will allow N R  production to  climb from its 
historic average growth of 3°;annually  to  perhaps 
4*^, per vear. Bui even with th is effort, a gap 
between production and consum ption is likely to 
develop in  the latter decade. He
was o f the firm view tha t to  reduce the anticipated 
fu ture  shortage of N R . expanded production and 
increased investments arc needed. He was ofthe 
view tha t if  these were to  come forth a properly 
dehi‘’ncd and  implemented pricc stabilisation 
accM ment on N R is necessary. He reviewed the 
cu rren t efforts being m ade in this regard under 
the  aegis o f UNCTA D  and expressed the opmion 
tha t p rosp icts a te  good for an agreement that 
will serve the interests o f both producers and 
consumers.

The plenary session o f the Assembly \vcre 
conducted by the Chairm an o f the G roup Mr. 
A bdul Fatah bin Zakaria of Malaysia.

A resume o f  the discussions and the decisions 
o f the Assembly is given below :

Commodity Agreement for Natural Rubber

T he Assembly was informed tha t significant 
developm ents had occurred in respect o f the pro-

p o ^d  commodity agreement for natural rubber 
under ihc UNCTAD’s integrated prngramme for 
international agreemenis on commodities. UN- 
C IA D s  Thard Preparatory Meeting on Rubber 
held in Geneva during Februar)7March, 1978 had 
agieed lo convene negotiating conference on 
natural rubber with the following elements as the 
basis for negotialionN;

(a) An interr.ational buffer stocking system as 
the central element of a price stabilisation 
agreemeni, which could take the form of an 
international buffer stock as the instrument of 
price stabilisation; o ran  international buffer slock 
supported by supply rationalisation meaNures as a 
contingency m e lan ism , as and vvhen neccssary.

(b) Theiniernational buffer‘ lock large enough 
to ensure its effectiveness as the central element 
o f a price stabilisation agreement.

(c) Pricing provision cast so as lo promote the 
long-term equilibrium between' dfm and and 
supply within an expanding natural rubber world 
trade. These provisions could lake the form of 
a pricc stabilisation range including trigger points 
for buffer Uock acquisition and d i s p i ^  which 
would be remunerative to producers, fair to con­
sumers, ensure adequate supplies, and wide 
enough to serve the purpose of the acreemem. 
Such price ranges should be periodically reviewed 
and, if necessary, revised.

(d) A balance between producers and consumers 
o f rights, obligations and benifit?, in any possible 
internatioral sfabiliiation agreemeni on natural 
rubber.

The Secretary-General o f I 'N CTA D  has been 
requested to convene the negotiatins conference 
in late October/November. 197S. In the mean 
time, a consumer meeting will be organised in 
lime to  enable the consumers to produce a ccs- 
ordinated draft/drafts by 15ih July. 1978 and a 
drafting grovp of both consumers and producers 
would be convened in September, 1978 to combine 
and produce a single woiking draft for the 
negotiating confercnce.

Studies on Fufure .Market Share of Natural Rubber 

The Assembly was presented with reports o f 
preliminary studies on the above subjects drasvn 
up by the G roups' Ad Hoc Advisory Panel. 
Though the information furnished and views 
expressed in the reports were consider^  to be 
useful, some delegations felt that in-deplh studies 
were still to  be undertaken. It was decided that 
the  Executive Committee should consider how the 
G roup and its Secretariat could be sirengthened
10 undertake comprehensive study on future



W ashington Assem bly 
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Rubber Study Gorup

of Shri. P. M ukudnn Menon 
R ubber PrtKluclion ram m issioncr on (he 2Stli A<;scn)blv 
o f  Die Jm e in n n w a l R ubber Study G roup (IR SG l held 
in Y a sh in g io n fro m Ju n e  1 9 -2 3 . 1978. The Gov«a-nincni 

H ,h  " x  W ashinaton loallend ihe Twenly-Ufth Assembly o f  thi.* IRSG  His 
impressions on the deliberations o f  the A .w m bly are 
dcleciably narrated in the report. The }RSG is an Inier- 
G ovynm em a! O rgnnisation and iis headquarters is in 
London. It provides the forum  for discussion on ulobal 
problem s relating to  N atura l as vv«!l as Synthetic rubhcn

P M ukund an M enon.

Rubber Production Com m issioner. Rubber Board, Kottayarr* 686 001

T h e  In te rn a tio n a l R u b b e r S ludy  G ro u p  was 
estab lished  in 1944 fo llow iog th e  term in a lio n  o f  
the  In te rn a tio n a l R u b b e r R egu la tion  Schem e th a t 
had  o p e ra ted  from  1934. T he G ro u p  is an inter- 
governm en ta lo rgaQ isa tion  having  its h eadquarte rs  
in L ondon . T h e  object o f  th e  G ro u p  is to  
prov ide a  fo rum  fo r th e  d iscussion o f  p roblem s 
affecting th e  p ro d u c tio n  a n d  c o n su m p tio n  of, and  
tra d e  in . n a tu ra l and  synthetic  rubbers  a n d  to  
collect and  d issem inate  com prehensive sta tistical 
in fo rm a tio n  th ereo n . T he S ec re ta ria t o f  the  G ro u p  
pu b lish es a  R u b b e r  S ta tis tica l B ulletin  an d  an 
In te rn a tio n a ! R u b b e r D igest, and  issues p r « s  
com m uniques on  p ro d u c tio n , co n su m p tio n  and  
stock  p o sitio n  o f  ru b b e rs  w orld-w ide. T he G ro u p  
a lso  h o ld s  sem inars from  tim e  to  lim e on  subjects 
re levan t to  top ical p rob lem s o f  ru b b e r  industry  
and  com m issions special stud ies o n  w hich reports 
a re  pub lished . T h e  g ro u p  m ay p ro v id e  advice 
a n d  issue recom m endations, b u t these a re  n o t 
b in d in g  o n  m em ber governm ents.

T h e  G ro u p  has a t  p resen t 30 m em bers. A 
m eeting  o f  the G ro u p  is co n d u cted  every  year. 
A ssem blies are  a t  p resen t he ld  once in th ree  years.

T h e  G ro u p  is th e  on ly  in te rn a tio n a l fo ru m  re­
p resen ting  p ro d u c in g  a n d  consum ing  interests in 
respect o f  bo th  n a tu ra l a n d  synthetic  rubbers.

O pening o f T w enty-F ifth  Assembly

T h e  T w enty-fifth  A ssem bly was convened  in the  
In te rn a tio n a l C onference R oom  o f  th e  D ep a rt­
m en t o f  S la te  Building, W ash ing ton , D . C. a t
10 A . M . on  M o n d ay , Ju n e  19. 1978 a t  th e  inv ita ­
tio n  o f  the  G o v ern m en t o f  th e  U n ited  S tates o f 
A m erica . T h e  A ssem bly was declared open  by 
th e  U . S. A ssis tan t o f  S tate  for E conom ic  and  
Business A ffairs, M r. Ju liu s L. K atz , R ep rew n ta - 
tives o f  tw enty-seven m em ber cou n trie s  w ith  the ir  
advisers, and  o bservers from  th irteen  in te rna tiona l 
an d  o th e r  o rgan isa tions a tten d ed  th e  A ssem bly. 
T h e  details o f  th e  num ber o f  partic ipan ts  a re  given 
b e lo w ;

1.
2 .
3.
4.
5.
6 . 
1. 
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20 . 
2!. 
22.
23.
24.
25.
26. 
27.

29.

30.

31.

32.

33.

A ustra lia
A ustria
Belgium
Brazil
C am eroon
C anada
C zechoslovakia
F ran ce
G erm any, F . R,
India
In d o n es ia  i
Italy
Ivo ry  C oast
Jap an
L iberia
M alaysia
M exico
N etherlands
N igeria
Poland
S ingapore
Sri L anka
Sweden
T hailnad
U. S. S. R.
U . K.
U . S. A.
A ssociation o f  N atu ra l 
R u b b e r Producing  C ountries. 
B ureau D e  L iaison Des 
In d u stries  D u  C aou tchouc . 
C om m ission o f  th e  E uropean  
E conom ic C om m unity . 
E conom ic a n d  Social 
C om m ission  fo r  A sia and  the 
th e  Pacific.
F a r  E astern  F re igh t
C onference
Food and  A gricu lture
O rganisation

)  (4 )  (5 )

11
16



(*) (21 (3) (4) (5)
34. Inlernational Bank for 

Reconstruction and
Development 1

35. International Insliiute of
Synthetic Rubber Producers 3

36. International M onetary
F und  2

37. Inlernational Rubber
Association 2

38. International Rubber 
Research and DevelopmcDt
Board 1

39. U nited N ations Conference
on  T rade and  Development 1

40. U nited N ations Industrial
Development O rganisation. 1

Total 76 65 18

The U. S. A ssistant Secretar>’ o f State in his 
opening address analysed the current trends of 
changes of elastom er (N R  and SR) m arket and 
a ttem pted to outline the possible future prospects. 
A ccording to him, the world demand for 
elastom ers is likely to  grow at 5%  annually over 
the next 15 years o r so. The energy situation 
has altered the com petitive relationship between 
N R  and SR and N R  has acquired a substantial 
im provem ent in its ability to  compete in elastomer 
m arkets. Replanting and  technical innovations 
will allow N R  production to  climb from its 
historic averaee growth o f 3% annually to  perhaps 
4 '„ p e r v e a r .  But even with ihis effort, a gap 
bet'ween’production and consumption is likely to 
develop in  the latter piirt o f next decade. He 
was o f the  firm view tha t to reduce the anticipated 
fu ture  shortage o f N R , expanded production and 
increased investments are needed. He vvas of the 
view tha t if these were to come forth a properly 
designed and implemented price stabilisation 
agreem ent on N R  is necessary. He reviewed the 
curren t efforts being m ade in this regard under 
the  aegiii o f U N CTA D  and  expressed the opinion 
thill prospccts are good for an agreement that 
\sill serve the interests o f both producers aud 
consumers.

The plenary session of the Assembly were 
conducted by the Chairm an of the G roup Mr. 
A bdul l-atah bin Z akaria o f Malaysia,

A resume o f  the discussions and the decisions 
o f the Assembly is given below :

Commodity Agreement for Natural Rubber

T he Assembly was informed tha t signiticant 
developm ents had occurred in respect o f the pro-

II

p o « d  commodity agreement for natural rubber 
under the UNCTAD's integrated programme for 

agreements on commodities. UN- 
C AD s Third Preparatory Meeline on Rubber 
held m Geneva duringFebtuaryM arch. 1978 had 
agieed to convent negotiating a»nference on 
natural rubber with the folloRing ekm em s as the 
Da'sis lo r negotiations;

Ca) An interr.aiional buffer sincking system av 
the central element o f a price stabilisation 
agreement, which could take the form of an 
internaltonal buffer slock as the instrument of 
price stabilisation; o r an international buffer stock 
supported by supply rationalisation measures as a 
contingency mechanism, as and when necessary.

(b) The inlernational buffer'lock large enough 
to ensure its clTectiveness as the central element 
o f  a price stabilisation a|reem ent.

(c) Pricing proitision cast so as to promote the 
long-term equilibrium between' dfmand and 
supply within an expanding natural rubber world 
trade. These provisions could take the form of 
a price stabilisation range including trigger points 
for buffer itock acqui5.ition and disposal which 
would be remunerative to ptoducers, fair to  con­
sumers, ensure adequate supplies, and wide 
enough to  jerve Ihe purpose of the agreement. 
Such price ranges should be periodically reviewed 
and. if neccssary. revised.

(d) A balance between producers and ccn’-umers 
o f rights, obligations and bentfit<, in any possible 
internatioraJ stabilisation agreement on natural 
rubber.

The Secretary-General o f l 'N C T A D h a s  been 
requested to convene the cegotiaiing confercnce 
in late October,'November, 1978. In the mean 
time, a consumer meeting will be organised in 
time to  enable the consumers to produce a co- 
ordinaied draft/'drafts by 15ih July, 197S and a 
drafting groyp of both consumers and producers 
would te'convened in September. 1978 to combine 
and produce a single working draft for the 
negotiating conference.

Studies on Future M arket Share of N atural Rubber

The Assembly was presented with reports o f 
preliminary studies on the above subjects drawn 
up bv the G roups’ Ad Hoc Advisory Panel. 
Though the information furnished and views 
expressed in the reports were considered to be 
useful, some delegations felt tha t in-depth studies 
were still to be undertaken. It was decided that 
the Executive Committee should consider how the 
G roup and its Secretariat could be strengthened 
to undertake comprehensive Study on future



m ark e t share  o f  N R  a t a s tab le  price. A s regards 
estab lish ing  d ialogue betw een N R  and  SR  pro­
d ucers, it was suggested tha t th e  G ro u p s’ form er 
consuJiative com m iltec  o f  N R  and  SR  p roducers  
be  revived it) o rd e r  to  foster co -opera tion  m ore 
positively. In  o rd e r  to  ensure prevention o f u n ­
necessary p ro life ra tio n  o f  com m iUees, it was 
decided  lo  rem it th e  suggestion to  th e  Executive 
C om m ittee  fo r c loser exam ination  and  recom ­
m endations.

M arUfmc T raiispori o f N atu ra l Robber 

T h e  ever increasing sh ipping fre igh t ra tes which 
w orked  aga inst th e  in terests o f  N R  producing  
cou n trie s  h a s  been a long s tan d in g  vexatious 
sub jec t in  th e  G ro u p s ’ m eetings for som e tim e 
past. T he m a ile r cam e u p  fo r  extensive d is- 
cussions a t  th e  A ssem bly to  decide as lo  w hat 
IR SG  shou ld  do  to  lielp im prove the s itua tion . 
M em ber G overnm en ts , w hilst n o ting  th a t it would 
be in ap p ro p ria te  fo r the  G ro u p  to  dup licate  the 
ac tiv ities o f  o th e r  in te rna tiona l bodies concerned  
w ith fre igh t ra les, decided  th a t they requ ire  th e  
G ro u p  to  have a  specific involvem ent in  th e  
s tudy  o f  sh ipp ing  m atters. T o  th is  end , the  
Executive C om m ittee  was charged  w ith  the 
estab lish m en t o f  a  su itab le  body  concerned  w ith 
m aritim e tra n sp o r t  o f  na tu ra l rubber. Indonesia . 
M alaysia , N igeria , T ha iland  and  S ingapore rep re­
sen ting  ex porting  in terests and  th e  N etherlands, 
U. K .. U . S. A ., I ta ly  an d  Ja p a n  rep re ien tin g  
im p o rtin g  co u n trie s  w ould  fo rm  th e  com m ittee  
w ith  th e  Secretary  G enera! o f  th e  G ro u p  as 
C h a irm an . T he com m ittee  w ould  be know n as 
th e  C o tn m ittee  o n  M aritim e T ra n sp o rt o f  N atu ra l 
R ubber. T h e  term s o f  re ference fo r th is body  
w ere agreed  as fo llow s :

i. to  exam ine fre igh t ra te s  fo r th e  sh ipping  
o f  n a tu ra l ra b b e r ;

ii. to  consider how  in fo rm a tio n  on  th e  ra tes
fo r m aritim e  tra n sp o rt o f  n a tu ra l rubber 
m ay  be included  in th e  G ro u p s ' sta tistica l 
pu b lica tio n s: (

iii. to  co n sid er th e  im p lica tions o f  tren d s  in 
fre ig h t ra te s  and  th e  scope fo r  ac tion  by 
p roducers  and  consum ers to  p ro tec t their 
in te rests  in th is  reg a rd ; ,

iv. to  review  technical developm ents th a t could 
im prove  th e  efficiency o f  sh ipping  and  
han d lin g  n a tu ra l ru b b e r;

to  liaise w ith o th e r  in te rna tiona l o rgan i­
sa tio n s w ith k in d red  interests;

•vi, to  re p o rt to  th e  G ru o p  a t such tim es as 
deem ed necessary.

T he A ssem bly heard  sta tem ents from  renrc- 
sem atives o f  A N R P C , IR A , IR R D B  and  IISR P  
on the progress o f  activities w ith each o f  those.

Stalistics

A n t r  exam ining the repo rt o f  tile S tatistical 
Com m ittee  m detail, the  A ssem bly a rrived  a t the 
estim ate  th a t in 1978 w orld consum ption  o f 
n a tu ta i ru b b e r w ould be near 3.825 m illion tonnes 
fn h h ,  P'TPOse synthetic
rubber, 8.825 m illion tonnes. W orld p roduc tion  
o f  na tu ra l ru b b e r was expected to  be ab o u t 3.75 
m illion  tonnes and  th a t o f  synthetic rubber in the 
reg ion  o f  8.775 m illion tonnes. T he projections 

J  o f 75,000 tonnes o f
N R  an d  50,000 tonnes o f  SR  during  th e  year.

Constihitlon

T he A ssem bly app roved  am endm ents to  the 
G ro u p s  co n s titu tion  as required  m ainly to  secure 
consistency  w ith the te rm s o f  H eadquarte rs 
A greem ent w ith th e  G overnm ent o f  the  U nited 
itin g d o m . This was in consequence lo  the G roup  
signing an  agreem ent w ith G overnm ent o f  U  K 
by w hich th e  la tte r had  recognised the G ro u p  as 
an  in te rna tiona l body in th a t co un try  and  had 
guaran teed  th e  usual privileges and  im m unities 
th a t could  be enjoyed  by the G ro u p  as such.

Budget

A fte r detailed  d ia:ussions. th e  Assem bly 
accepted a budget w ith expenditure  o f  £ 106 000 
receipts o f  and  £ 106,00 subject to  final a p p ro \a l  
by G overnm en ts m  hom e countries. T he estim ated 
expen d itu re  for 1978-79 was lower than  the actual 
expen d itu re  fo r  the p re \io u s  year consequen t to  
th e  benefits derived  by  the signing o f  H ead- 

G overnm en t o f
U. K . T h e  m em bersh ip  co n tribu tion  by Ind ia  fo r 
1976-79 could  accordingly be £ 2,895 as against 
£ 3,001 o f  th e  previous year.

M eeting o f H eads o f  D elegation and 
Executive Commitlec

A m eeting o f  th e  H eads o f  D elegation and  
Executive C om m ittee  w as held from  9 A . M . to
11.30 A . M . on  20th June , 1978, I partic ipa ted  
in the  m eeting on b eh a lf o f  the  G overnm ent o f 
In d ia . T he m eeting exam ined  th e  budget and  
repo rts  o f  Executive C om m ittee  an d  S tatistical 
C om m ittee  a n d  finalised its  recom m endations to  
the  Assem bly.

T he A ssem bly re-elected M alayasia  and  Jap an  
a s  C hairm an  and  Vice C hairm an  respectively o f  
th e  G ro u p  for the  y ea r 1978-79.



The E«e;ulive Commiilee was re-cltctcd m  
I t  com prises the U. K. (Chairman). in d o n S a

R 'Pnblic  o f Germany. Japan, Nigeria 
T hailand, Umted Sraies and Ihe U, S. I. r ’ 
Malaysia, as Chairm an oflhe G roup, is a m em ter 
ex officio. As usual, all member governments 
wouUI be invited to  parlicipate in all meetings of 
the Exeeutive Committee which will normally be 
held m London. ’

Discussion Forum

As p a rt o r the Assembly, an open Discussion 
Forum  was held on 21st and 22nd June re­
spectively on (a) “ Outlook for Elastom ers-  
challcDges and  O pportunities of the Enerev 
S ituation •’ and (b) “ Guayule as a source of 
N atural R ubber."

U nder the Chairm anship of Mr. Malcolm 
Lovell J r :  P resident o f the Rubber Manufacturers’ 
Association. United States, D r. L D. D ’ lanni, 
D irector o f Research, G oodyear Co., U. S. A.' 
T an  Sri D r. B. C. Sekbar, CoatroHsr o f Rubber 
Research, Malaysia and  Mr. D. A. Bennett. 
C hairm an, International Synthetic Rubber Co.’ 
U. K. gave stim ulating contributions to  the first 
subject on the rubber manufacturing, the natural 
rubber, and the synthetic rubber sectors re­
spectively. They were supported by di<tioguisbed 
speakers from  France, the Fed. Republic of 
G erm any. Japan . Sri Lanka. U K. and U. S. A. 
under the  Chairm anship o f D r. Ralph Rowzee, 
H on. C hairm an, Polysar Ltd., Canada, Dr. N , 
Vietmeyer o f th eN aiio n a l Academy of Sciences 
U . S. A., Dr. E. G lym ph o f the Firestone Rubber 
C o.. U. S. A., D r. E. Com poi-Lopez, Director 
o f  the G uayule Project, Mexico and Dr. D. Rubis, 
Professor o f Plant Science. University of Arizona, 
U. S. A. gave informative accounts o f develop­
mental work on the growing o f the G uayuleshrub 
and  the extraction and properties o f its rubber, 
a nd  discussed the possible economic and com­
mercial potential o f guayule rubber.

A n  extensive and lively discnssion followed pre-
sentatioos on each subject.

it  emerged from the discussions that the sao 
between production and consumption o fe i^ to -  
mers would keep widening in the years to come 
It was however felt tha t plastics might malse in- 
roads into possible new uses of rubber unless 
natural rubber could be made available in forms 
which would meet the new requirements. Tan 
Sri Dr. Sekhar explained the new resatrch and 
developmental approaches being made by NR 
producing countnes for expanding production, 
ra^ismg produciivity, reducing immaturity period 
o llrees , makmg lapping easier and less costly 
and introducing ‘speciality’ rubbers for meeting 
new requirements. He pointed out that these 
formed part o f the new dynamic prodiilion  
policy of ANRPC countries and expressed the 
confidence that the challenge facing NR would be 
effectively met.

Production o f rubber from Guayule shrub, it 
was stated, was being vigorously pursued by the 
Govemmeijt o f U . S. A. and Mexico and supple­
mented by efforts from Firestone Rubber Co. etc. 
The results so far achieved were stated to be pro­
mising although a long way had to  be covered 
for making production and processingof Guayule 
rubber economically competitive. Research was 
also called for improving the quality o f the rubber 
in order to  bring it on par with that of natural 
rubber.

Future Meetings
It was agreed that the nest meeting of the 

Group should be held in London sometime in 
mid 1979. As regards the next Assembly due to 
be held in 1981, no country came forward with 
offer for hosting. The G roup’s Secretariat would 
lake up the matter in due course and give the 
member governoienis necessary advance infor­
mation.



Plans and Strategies for the 
Developm ent of SmaJlholdings*

Tan Shri D r B C  Sekhar
Controller o f Rubber Research end Chairman of 
Malaysian Rubber Research end Developm ent Board

T h e  ru b b e r  industry  in S ou th -east A sia  is 
charac te rised  by th e  p rep o n d eran ce  o f  sm all 
fa rm ers w ho ow n an d  cu ltiva te  som e 67 %  o f  the 
to ta l p lan ted  a rea  in M ala>sia, 78 in Indonesia , 
95 “y m T h a ilan d , 55%  in Sri L an k a  and  a  sub­
stan tia! p o rtio n  in Ind ia . T o g e th e r  I hey accoun t 
fo r a b o u t I2.S m illion o f  th e  (o tai o f  n ' . l  m illion 
acres o f  ru b b e r  land in th e  w orld today . M ost 
o f  th e  sm allho ld ings a re  less th a n  JO acres 
and  a re  w idely scattered , [t is because n a tu ra l 
ru b b e r  is c ap ab le  o f  grow ing  under very diverse 
co n d itio n s, difficult te rra in  and  is n o t overly 
sensitive  to  m anagem en t s tan d a rd s th a t th e  c o n ­
fidence o f  th e  sm all m an  has been  g enerated  in the 
cuilivatioQ  o f  Hevea. F lex ib ility  in th e  dem and  
fo r  a e ro -m an ag em en t in p u ts  and  flexibiliiy  in the  
scale o f  p ro d u c tio n  a n d  processing have  m ade  
u a lu ra l ru b b e r  a n  a lm o st ideal c ro p  fo r sm all­
ho lders . T o  m eet th e  supply requ irem en ts f o r  the 
!98(te a n d  beyond , it is m anifestly  n e c e s ^ ry  th a t 
th e  confidencc o f  th e  sm all m an in ih e  ru ra l sectors 
o f  S o u th -ea s t A sia be n o t on ly  sustained  b u t 
en h an ced . T h ere  i.s th u s  a  com pelling  need to  
m odern ise  the  sm allho lder o p era tions. This 
involves th e  very serious prob lem  o f  resource 
a lloca tion  by p ro d u c in g  coun tries  w ho  are  ha rd  
p ressed  by  enum crous p r io rities  to  a tten d  to  th is 
requ irem en t even m odestly . T h ere  is general 
u n d e rstan d in g , how ever, th a t as a  c ro p  w hich can 
g en era te  th e  highest fo rm  o f  benefits from  the 
socio-econom ic v iew poin t, H cvea  h a s  very little  
co m p e titio n . T h is  m ust en ta il an  ob liga tion  on  
th e  p a r t  o f  p lanners a n d  d ecision -m akers in  th e  
p ro d u c in g  coun tries o f  th e  w orld to  ensure situa­
tio n s w hich  a re  conducive to  sm allho lders’ e n th u ­
siasm  a n d  en larged  p a r tic ip a tio n  in th e  ru b b e r 
in d u stry .

F u r th e r  th e re  a re  n a tio n a l a n d  in te rna tiona l 
fac to rs  d ic ta tin g  th e  im p o rtan ce  o f  n o t only 
m odern ising  b u t expand ing  the srtia llho lder sector. 
N a tio n a lly , bccause in  each  ru b b e r p roducing  
co u n try , th e  sm allho lder op e ra tio n s represen t a 
m a jo r co m p o n en t o f  th e  com plex socio-econom ic 
fram ew o rk  o f  th e  coun tries  conccrned . In te r­
n a tio n a lly , because n a tu ra l ru b b e r  is go ing  to

• T he kcynoie  ad d rc is  delivered by T an  Shri D r. 8C
Sekhar a t ihc  A N R P C  C onference held  a t C ochin on
24 N ovem ber J977.

th an  It ha^ been in ihe past an d  if th is n ia u r ia l  is 
to  com e forw ard  in (he quantities th a t will be 
needed, then  its p roduc tion  has g o t to  be seen as 
w orth  while by those w ho rely on  it fo r th e ir  very 
livchhood. ^

A n  in tegrated  stra tegy  and  app roach  is im per­
a tive to  th e  developm ent and  m odern isation  o f 
sm allho ld ings. T h e  n a tu re  nnd p roblem s associa­
ted  w ith ru b b e r sm allholdings vary am ong p roduc­
ing coun tries b u t to  a la rg e  ex ten t, th e  sym pttim s. 
“ d ise a se s '’ and  “ p ro b le m s”  are  surprisingly 
com m on . T h e  defin ition  o f  a  sm allholding diflers 
from  co u n try  to  co u n try . In  Ind ia , 50 acres and 
less is considered  to  b e a  sm allholding, in Indonesia 
it is 62 acres and  less, in  M alavsia  100 acres and 
less, in  Sri L an k a  a 'im allholder is one w ith less 
th a n  10 acres. In  developing  a general strategy 
f o r  sm allho ld ings it is essential tha t coun try  ex­
am ples  be used for provid ing  experiences. Iji th is 
co n tex t, th e  M alaysian  s to ry  has m uch to  co n tri­
b u te  an d  m ay p ro v id e  an  ff fcc ti\e  ha^e to  bu ild  
u p  th e  requ ired  in tegrated  strategy.

Problem s of Sm allholdings 

T he problcm> o f  ‘'m ullho ld ings prim arily  stem  
fro m  th e ir  small sizes. A lthough  >m allholdings 
a re  defined as p lan ting  un its under lO acrc.s in 
M alaysia , the vast m ajo rity  fall under 100 acres, 
p erhaps c lustering  a ro u n d  [he region o f  2 -5  acres. 
A s accu ra te  d a ta  on  sm allholdings is yet lacking, 
in fo rm ation  on  th is and  o th e r issues rem ains 
sca tte red  in th e  dilTerent organisations. It is, 
how ever, estim ated  th a t there  a re  well o \e r  450,00(.) 
sm allho ld ings in th e  co un try , and  th e  s itua tion  of 
uneconom ic holdings is aggravated  by the presence 
o f  ‘absentee lan d lo rd s ' and  the ‘share  c ropp ing ’ 
system . F irstly , ow nersh ip  o f  sm allholdings 
th rough  inheritance law s passes on  to  urban  
dw ellers w ho tend  to  op e ra te  th e  ho ld ings on  the 
‘share  c ro p p in g ’ basis. Secondly, m ig ra tion  o f  
ru ra l  yo u lh  to  the u rb an  sector leaves ho ldings in 
th e  han d s o f  aged p aren ts  w ho a re  forced to  h ire  
scarce tap p in g  labour. Such practices have becom e 
widely p revalen t, resu lting  in  lim ited incom e from  
uneconom ic ho ld ings being necessarily shared be t­
ween ow ners and  hired  w orkers.



A s a  conscqucncsof ihc uneconomic operation 
a num ber o f  handicaps must bs facet! by the 
small farm sector. These arc:

(a) Loss of income during the replanted immat- 
urc phase m hibtts o r retards movement to­
wards replaniing and modernisation. In 
effect, even today, more than 35% o f the 
small farm sector remains unreplanted, and 
not all those replanted areas arc under the 
best proven materials,

<h) Lack of financial backing or easy credits 
inhibits the use o f modern agronomic 
practices which further rcduce productivity. 
Even today the national average yield o f the 
Nmall farm scctor remains under 800 kilo 
per ha when materials capable o f  yielding 
m ore than  2.000 kilo per ha were already 
available in the sixties.

<c) Because o f the scattered nature o f holdings 
and  their small sizes, modern processing 
technology cannot be absorbed, thereby 
reducing returns for product substantially. 
The m ajority o f production in the smallholder 
sector is still graded as RSS 3 and below.

<d) Being dependent on the daily income from 
their produce for their livelihood, they are 
inhibited from  group and  central marketing 
activities. The production and sale o f wet 
sheets by smallholders to the complex trade 
results in unnecessary loss of weight, down 
grading o f product, etc., all o f which further 
reduce the return to  small farm operator.

<e) A lthough there are as many as 450,000 small­
holdings occupying more than 67% of the 
land under rubber and exporting more than 
55 “o o f  10'^' Malaysian rubber, the small­
holders continue to  operate without proper 
organitations a t the ground level. The 
existing C ouncil and new Association are still 
to  establish properly organised groups at 
ground level. The Farm ers' Organisation 
A uthority (FOA). the co-operatives and other 
groups have not so far m ade any significant 
inroads in this respect. The group processing 
centres which represent another form of 
sm allholder co-operation are still limited in 
number.

Solutions Available

1. Agroaomic
(a) Commercially proven high yielding planting 

materials arc available which could assure 
average yield in excess o f 2,500 kg per ha. 
M ore than 35%  o f the smallholder acreagc 
remains unreplanted.

(b) Commercially proven techniques are availabtc 
to stimulate the now of latex from old trees 
on the ground. This would be oFimmediatc 
bcneht at least to 30 to 40% of small farms

I* another. Application of
stimulants however requires adequate fertili­
sation. This would entail an organised 
approach with easy credits.

(c) TechBiques are available to providt some 
form of return for the smallholder durine 
the immaturity period. This includes:
(i) organised sale o f rubber wood and

(ii) the adoption of intercropping/catch 
cropping. The need is for organising a 
proper marketing system and a discnmi- 
natmg policy on the choice of intercrops 
in relation to location.

(d) Techniques arc now available for reducing 
the immature phase to 3 to 3J years. This 
would require decemralisation of nurseries 
and proper organisation o f logistic support.

2. Processing and Marketing
(a) New processing methods under the SMR 

Scheme can be applied to the smallholder 
sector through central factories. There is 
now no reason as to why smallholder rubber 
in the long-term should not all appear as the 
most optimal grades under the TSR Schemes. 
All technical problems associated with the 
processing o f rubber in central factories have 
been overcome.

(b) The interim solution of group procesing 
ccntres for upgrading sheet rubber and pro­
viding marketing fleiiibility lo smallholders 
can also be applied widely.

(c) While latex purchases can be conveniently 
carried out through smallholder repre«ct- 
atives. the ^ m e  cannot be easily done for 
wet sheets and cuplump. However, the 
Government through the ptice stabilisation 
programme, has established a smallholder 
rubber direct purching unit. This can be 
evolved into a proper mechanism for purcha­
sing solid rubber from smallholders for 
central factory operations.

(d) While the establishment o f G roup Processing 
Centres (GPCs) require process control and 
central processing units, smallholders' group 
marketing centres (GMCs) could be formed 
more ex i^ itio u s ly  to  sell rubber directly to 
a central purchase organisation for process­
ing and sales through central factories.

3 , EcoDOinic CoosolidatioD
(a) Through land settlement schemes and analysis 

o f income accrued under different price



conditions it has been shown tha t the 
m inim um  ct'onom ic size o f  rubber sm all­
ho ldings should be a i lea.si JO acrc-:. In  Ihc 
case o f  oil palm , tlic m inim um  acreage a t 
fa \ouraW c p n ce  levels can be  significanlly 
lower. M ixed farm s o f  rubber an d  oil palm 
would optim ise  on em ploym ent and  return  
with less land  utilised p e r  consolidated  unit.

(b ) C onso lida ted  p lan ta tions can be operated 
w ith beneflis o f  econom y and  technology o f 
scales. Sm allholders can  w ork on such 
p lan ta tio n s fo r incom e while being allo tted  
shares.

(c) Sm allho lders can  be em ployed  on conso lida t­
ed p lan ta tio n s w ith  a ssured m inim um  incom e 
and  retire  from  th e  occupation  with usual 
benefits an d  nam ing  a fam ily m em lw r as 
successor.

T his is a n  a rea  in  which adequa te  thought, 
discussions and  p lann ing  have not been aiven. 
T he difficulties a re :

(i) the  inheritance laws

(ii) tiie re luctance o f  sm allholders to  move

(iii) th e  fu tu re  o f  scattered  sraaUhoIdings 
considered  uneconom ic

<iv) th e  p eriod  involved in developing  large 
com posite  p lan ta tions

(v) ih e  need to  tie up  sh a re  ow nersh ip  w ith 
p la n ta tio n  w ork  fo r o p tim ising  fam ily 
re tu rn  and

(VI) t h e  lack  o f  land  ad jo in in g  existing sm all­
ho ld ings for consolidation .

4. C red it Facilities

(a) T h e  sm allho lders have proven the ir  cred it 
w orth iness  bo th  in rela tion  to  fertilisers and  
stim u lan ts. O rganised  app roaches th rough 
the R u b b e r R esearch In stitm e  and  R ubber 
Industry  Sm allho lders D evelopm ent A u th o ­
rity  (R IS D A ) have indicated th a t th e  essential 
requ irem en ts  a re :

( 0  availab ility  o f  adequa te  finance a t  low 
in terest ra tes and

(iij sm allho lder g round  organ isa tion  to  receive 
service and  repay  loans given

(b )  C red it facilities a re  required  by sm allholders 
to  establish m odern  ag ronom ic practices, to  
prov ide  them  w ith m arke ting  edge a n d  to  
ensure th a t they  do  n o t becom e “  captive 
s e lle rs "  to  th e  subjective trad in g  system.

(c) A n organisK l ap p ro ach  w ith o u t the insistence 
o f  co lla teral and  w ith low  in terest is essential 
to  m ake  c red it facilities m eaningfu l and  
effective.

5. Kronnd reprcscnlalion for .Snullholiicrs

'h m  4S0,(X10 sm a llh o ld e r 
and  llic only real organised units a t  g round
i ' d  r  P r o c e s s ln g i r e sand  larm crs orEanisalions. Thei,e are few 

only » fraclion of 
the  sm allholder tom m uiiily . T he small 
holders a s so a a l,o „  is n o t as yet e ffe e t™  In 
all the Sw tes and  all the districts. The  
C ouncil o f  Sm allholders (C M SA ) is even c j  
rep resm ted  a t g round level. However the 
consolidation  o f these tw o o rtan isa tions 
recently achieved shows great p m jn tia l.

(b) A s there  is a R  O . A. and  as a significant 
p roportion  o f  sm allholders operate  paddy 
fields o r fruit o rchards a t  the sam e tim e the 
to m c rs  association  conccpt represents' an 
a ttrac tive  app roach  fo r  rubber farms. The 
lim ited experience o f  the  R. R , I. w ith farm ers'

stim ulation 
a a d  credits has been good and  elfective.

(c) A s vile F, O. A. is organised a round  paddy 
p la n te r ,  o rchard  ow ners and  non-rubber 
agricu ltu ra l producers, a  direct app roach  to 
ru b b e r sm allho lders would indeed be rew ard- 
mg.

Tlie In tegrated S trategy

T he problem s o f  the sm allholder sector are  thus 
com plex and  m ultifaceted. Scientifically and  
t« h n o lo g ica l!y  a num ber o f  innovations and  
developm ents have becom e available to  stem some 
o f  tlie p roblem s. T he requirem ents o f  the  sm all­
ho lder sector should be viewed in the  contex t o f  
w hat m ust ideally be achieved, circum scribed by 
w hat can  be practically  do n e  using available 
technologies an d  withiD the c onstrain ts o f  facilities, 
finance and  organisational [im itations. Ideallv 
o f  course, econom ic consolidation  o f  sm allholdings 
rep resen t th e  "k ey "  to  a  perm anent solution. This 
IS a long-term  process an d  even in the long-term  
satisfactory  m ethods o f  app roach  are  yet to be 
form ulated  to  coun ter p roblem s o f  fragn en tation . 
land  ow nership, inheritance an d  o ther socio­
econom ic factors.

O n the o th e r hand , there  arc  im m ediate techno­
logies availab le w hich, if  m anifest in the sm all­
h o lder sector nationally , c an  bring a b o u t a  substan­
tial im provem ent in the quality  o f life in the sm all­
ho lder sector. Such technologies include

(i) accelerated rep lan ting  w ith in tercropping
(ii) s tim ulation  with fertilisa tion  and

(iii) the crea tion  o f  group  m arketing  centres and  
pu rchase depo ts  w ith cen tral factory pro ­
cessing. Successful im plem entation  o f  these 
would requ ire  the presence o f  g round  o rgan i­
sations fo r sm allholders and  an  adequate  
cred it facility.



I f  Ihe ground organisations can be buiit arountl 
group marketing centrcs representing an adequate 
num ber o f imallhotdcrs, ihcse could form very 
viable unils for provision of crcdit. These units 
should have fulltime managers. Such managers 
should be employed by the marketing units but 
puid for by Governm ent m the initial stages. The 
C M (.s  can then be progressively evolved into 
farm ers’ associations under the FOA. Credit 
could then be made available throuch the Agri­
cultural Banks to  these units. Thc'viability  o f 
the units would depend on iheir ability to sell 
rubber easily. This can be assured by the Rubber 
Industry Smallholders Development Authority 
(RISDA) establishing regional purchase depots 
from which the Malaysian Rubber Development 
C orporation (M A R D EC l can undertake to pur­
chase solid rubber for processing in central facto­
ries. Such a system will enable smallholders to 
reccive credit and repay them through the market­
ing units. With such organisational units in 
establishmeni, RISDA could start implemenling 
the accelerated replanting programme, intercrop­
ping. stimulation and  fertilisation on a  group basis. 
T he type o f innovations pertinent to  each group 
will o f course depend on the smallholdings group­
ed together into the units. With credit being 
made available to the units through the A p i- 
cultural Bank, with technologies and materials 
being made available by RISDA, with a ready 
m arket provided by M A RD EC through purchase 
depots and  an  effective management of the units 
provided by a full-time manager, there is every 
reason to believe that the group m arketing units 
can be e\ olved into efTective farm ers’ organisations 
meeting the urgent requireme its o fthe  sirallholder 
sector. Organisationally RISDA has the capacity 
to  fulfil its role in this concept. MARDEC 
requiics such an app oach to operate centra! 
factories viably. Finance cannot be a limiting 
factor and  (he Agricuiturnl Bank would be avail­
able to fulfill the credit servicc functions. What 
is reallv required is a decisive national pohcy and 
a missionary approach by organisations such as 
RISDA and M A RD EC to achieve the objectives.

Programme of .Action 

Based on such an integrated approach and using 
M.ilaysian experience and organisational support, 
a  program m e o f action can he formulated for the 
sm allholder sector o f the A N RPC region. These 
actions could rightly he divided into medium to 
long-term m easures and shott-term  ones.

Medium to long-term

(a) Effective accelcrated replanting o f low yield­
ing smallholdings

(b) The use o f intercropping in the immature 
phase

(0  A ssurana of Ih t logistic .„pp ], „f
high y,elding planting materials and the ui 
ot advanced planting materials to reduce ihplanting n 
immaturity period.

(d> Provisio.1 o f  adainaie 6 „ a « c  w  incrcastd
costs and credit requirements to  implement
catch cropping programmes

(e) Economic consolidation o f the verv small 
mattered rubber holdings.

Short-term—immediatfly
(a) Improvement in yield of existing sraallhold- 

mgs not subject to replanting. Expertise and 
experience of yield stimulation in smallhold­
ings are already available. Yield stimulation 
ran  assure at least an increase of over 6(y;.'o 
in yield o f smallholdings,'acre. Upward tap­
ing in smallholdings without bark reserves 
has been show ntobeattfactiveand practical. 
Both these have enabled, in some circum­
stances, to inctea'c yield by more than 130%. 
Better agronomic manaeemem with and 
without stimulation will also enhance yield.

(b) Improvement of quality of rubber and im­
provement o f processing facilities. Quality 
improvements to  smallholder rubber can be 
achieved through GPCs and central factories. 
The viability of GPCs and central factories 
have already been establiihed.

(c) Improvement of smaUholder marketing 
strength. Marketing strength o f smallhold­
ings can only be improved through formation 
o f collective marketing systems and the 
establishment of purchase depots. Group 
marketing centres in operation in Thailand 
have already indicated efEdency and efficacy 
of this concept. The experience of GPCs 
lend further support. Purchase depots have 
successfully operated in Sri Lanka. The 
Indian smallholder marketing co-operative 
may also provide uwftil lessons.

CondusioDs
The NR producing countries are at present 

seeking international action in bringmg about a 
measure of price stability for NR. Both produc­
ing and consuming countries are generally agreed 
that natural rubber has a strong long-term future. 
Consumers are concerned that the necessary 
supplies may not be forthcoming in the years 
ahead. Producers have been cautious and reluc­
tant to  invest in modernisation and/or expansion 
bccausc of uncertainties in price levels. It is in 
these circumstances that the ANRPC agreement 
on price stabilisation and their declaration o f the 
need for a dynamic production policy should be 
reviewed. With fresh thinking and emphasis on 
conservation o f non-renewable resources, the need



fo r  im proving th e  quality  o f  life and  safe-guarding 
th e  environm ent and  the proven  techno-cconoraic 
superiority  o f  biologically-based cis-pclyisoprene 
over i ts  syn thetic coun te rp a rt, there is a  strong  
case  fo r en thusiastic  confidence and  opiim ism  fo r 
na tu ra l rubber. But th is confidence m ust be 
manifested in an  expand ing  supp ly  o f  the polym er. 
T his requires the en thusiasm  o f  th e  sm allholder. 
Tiie sem inar and  w orkshop on  sm allho lder p ro ­
blem s is therefore  n o t on ly  im p o rtan t b u t critical 
to  the  aifa irs o f  th e  N R  industry.

1 liave a ttem pted  to  present an  overall review 
o f  requirem ents, so lu tions available, strategies that 
m ay be su itab le  an d  experiences and  lessons learn­
ed. T he w orkshop  m ust address itself to  the  task 
o f  fusing all th e  expertise and  experience resident 
in th e  A N R P C  system  and  using th is to  forge a 
specific prog ram m e o f  ac tion  su itab le  fo r all the 
coun tries n o t only to  elTectively m odern ise  the 
sm allho lder sector a n d  to  expand it. b u t also lo 
ensu re  tha t the sm allho lder en thusiasm  in  N R  is 
susta ined  in th e  long-term .



Utilisation of Rubber Seeds in India

V Haridasan 
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In  Ind ia  rubber is grown m ainly in Ihe Southern 
Stales with the largest area in Kerala. F o ra  
long tim e only p a rt o f the rubber seeds p ro d u a d  
m Ind ia  was utilised. That itself was for 
raising stock materia! for budgrafting or seed­
lings fo r planting, A round 1965, small quantities 
o f  rubber seeds began to  be used for extracting 
oil. V irudhunagar in Tamil N adu was the centrc 
o f th a t p ioneering effort. However the extraction 
o f oil was not w idespread o r  had it acquired the 
status o f a n  industry. Jn those days rubber s « d
oil was used for lighting o il lamps for Sandya- 
vandanam' and the rubber seed cake was used as 
m anure. There was some miscouception 
regarding the rubber seed processing a i tha t time.
I t  was thought th a t rubber seed oil contained 
some poisonous substanc«s and  its processing 
would pollute the neighbourhood. In fact the 
rtiooicipal authorities had prevented thep roc«sing  
o f  rubber seed in two towns in South Ind ia  on 
th a t ground. It was M r. U. N. D hebar the then • 
C hairm an o f  the Khadi and  Village Industries 
Commission o f  India, who took the initiative for 
encouraging the processing.

In  the beginning, the oil millers were sending 
agents to  K anyakum ari d istrict fo r procuring 
rubber seeds. Originally the collection o f  seeds 
was confined to  K anyakum ari district and  sub­
sequently it spread to  Kerala also. The seeds are 
now collected from the rubber growing areas in 
K erala. Tamil N adu and  K arnataka States. There 
are  a  few well established dealers for the purchase 
and  sale o f  rubber seeds. M ost o f them deal in 
rubber also. D uring the seedfall season, the 
rubber seed prices are published in leading dailies 
o f Kerala. The rubber seed oil extraction has 
now acquired the sta tus o f an industry.

''Sanilhyat-a/ukwum’ is a  Mala>4lum word meaning the 
custom of lighting an oil lamp immediawly after sun set 
as a symlK)! o f G od's presence in ihe home of a Hindu. 
It has the same meaning in Tamil also.

The increase in the price o f non-edible oils and 
the restriction imposed on imports o f goods 
around the seventio due to foreign exchange 
shortage, gave a fillip to the industry The 
opportunity thus availabic was also m ade use of 
by a few oil millers in Kerala. However the 
industry is still located mainly in Tamil Nadu and 
concentrated in and  around VirudhunaEar.

The millers o f Tamil Nadu have a  number of 
advantages in the processing of rubber seed for 
the extraction o f oij. They have been processing 
groundnut and the mills have been set up for 
that purpose. The groundnutcrop ofTam il Nadu 
will usually arrive at the mills after December 
while the rubber seed fall season in India is 
generally between July and September. As a 
result, it is convenient forgroundnuto il millers to 
process rubber seeds during the slack months. The 
climatic condition ofTam il Nadu ia conducive for 
drying rubber seeds prior to crushing. During 
July to September, it rains heavily io the West 
Cost o f India, while there will be hardly any rain 
in the inland districts ofTam il Nadu. This enables 
the millers to  dry the rubber seeds in the sun. 
Further, vacant spaces arc available to dry rubber 
seeds in the compound of rice mills o fTam ilN adu 
during that period. Some o f  them rent out that 
facility to oil millers. Yet another important 
advantage enjoyed by the oil millers ofTamil Nadu 
over their counterparts in Kerala is in the avail­
ability of cheap and plentiful labour for ^.helling 
and handling o f seeds. These favourable con­
ditions have e n c o u r a ^  the concentration of 
processing units in that Stale.

A few units have also come into operation in 
Kerala State mainly during the last five years as 
a result o f the attractive price available for rubber 
seed oil. Some o f the units have been processing 
cashew kem al waste and are located in and 
around Quilon. Table I shows the centres of 
rubber s e ^  processing in India.

• The oaptr  presented a t the Third Seroioar and Workshop on Progress and Development o f Rubber Sm aU hold^ which 
was held in Cochin 24-30 Now mber 1977 under the auspices of the Association o f  Natora! Rubber Productn* 
Countries (ANRPC).



Cenires o f  R ubber S e e d  Processing in India 
(i97fi-77)

Tam il N adu 
V iru d h u n ag ar 
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M ethod o f  Study 

In  th e  recen t p a s t a  n u m b er o f  o rgan isa tions 
h av e  shovin in terest in th e  availab ility  o f  ru b b e r 
seed o il in Ind ia . T his h as  p ro m p ted  th e  R u b b e r 
B oard , In d ia , to  in itia te  a s tudy  o n  ru b b e r  seed 
processing . F o r  th is  pu rp o se , a n  exp lo ra to ry  
stu d y  was co n d u c ted  in th e  m iddle  o r i9 7 6  th rough  
th e  field  s ta ff  o f  th e  R u b b e r  B oard  s ta tioned  in 
K e ra la . T am il N a d u  a n d  K a rn a ta k a  S lates. They 
w ere req u ired  fo  c o n ta c t th e  dea le rs  in  ru b b e r 
seeds in  the  a rea s  o f  the ir  o p e ra tio n  a n d  to  collect 
th e  add resses o f  ru b b e r seed processors. A ile r 
th e  p re lim inary  s tudy , a detailed  q u estio n n a ire  was 
prep a red  a n d  th e  a u th o r  w as depu ted  to  the 
v arious processing and  consum ing  cen tres  o f  
ru b b e r  seed oil in  T am il N ad u  an d  K erala  fo r 
co llecting  de ta ils req u ired  fo r  th e  study . The 
m ethod  ad o p ted  w as d ire c t interview  w ith  the 
m illers. F o r  th is  pu rpose  he visited im p o rtan t 
cen tre s  d u rin g  the period  from  D ecem ber 1976 to  
J u n e  1977.

Purpose o f S tudy 
T h e  pu rp o se  o f  s tu d y  w as to  find o u t the 

q u an tity  o f  ru b b e r  seed kernel p roduced  in Ind ia , 
th e  m ethod  o f  processing ru b b e r  seed kernel, the  
tre n d  in  th e  co n su m p tio n  o f  ru b b e r seed oil and  
cak e  a n d  o th e r  connec ted  details o f  th e  industry . 
T h e  reference y ea r o f  th e  s tudy  is 1976-77. It 
m ay  be m en tioned  th a t du rin g  th e  stu d y  all the  
c cn tres  o f  ru b b e r  seed processing  have h«en 
identified . T h e  stu d y  has covcred  a b o u t 9 0 %  o f 
th e  iden tified  ru b b e r seed processing  un its.

M ethod o f Collection o f R abbcr Seeds 

T h e  ru b b e r  seeds a re  usually  collected b y  the 
ch ild ren  o f  dep en d an ts  o f  w orkers in  thi; large

estates o r th e  children  o f sm all growers. Som e­
tim es collection is en lru sied  lo  con trac to rs  who 
m ay in tu rn  en tru st the sam e w ith the dependants 
o f  w orkers. In  th e  m ajo rity  o f  cases the estate 
allow  th e  dependan ts  o f w orkers to  collect the 
seeds free o f  charges.

T h e  rubber seeds are  usually purchased  by  the 
ru b b e r dealers o f the locality. I tin eran t dealers 
have also  s ta rted  co llecting  th e  seeds.

F iadings of the Study

T he d a ta  collected from  the study a rc  analysed 
separately  fo r T am il N adu  and  K erala. T his has 
been do n e  because th e  cost o f  p roduction  and 
price realised fo r the  oil and  cake etc., are  some­
w hat differen t in  th e  tw o States.

^ P rice  o f Rubber Seeds

F ro m  the s tudy  it has been found  th a t the  
m ateria ls w ere purchased  as u nd ried  seeds, undried 
kernels o r d ry  kernels. Seeds and  undried  kernels 
fo rm ed  th e  m a jo r p o rtion  o f  th e  purchase. The 
m illers in T am il N ad u  carried o u t d rying in their 
factories.

I t  has been  n o ted  d u ring  the stu d y  th a t some 
processors o f  K era la  h ad  purchased  sm all q u an t­
ities o f  d ry  kernels from  T am il N adu . M ost o thers 
in K era la  purchased  seeds, then  rem oved the shells 
and  d ried  th e  kernels. T he prices o f  seeds and  
kernels varied slightly . T h e  prices w hich prevailed 
in  1976-77 a re  given in Table  2.

T a b l e  2

Prices a t which Rubber Seeds were Purchased  
p er Tonne 

(1976-77)

T A M IL  N A DU K E RA LA

seeds 300 500 300 550
U ndried

kernels 600 1400 600 1300
D ry  kernels 1250 2050 1300 2100

N o te  ; T he usual p rices in bo th  states, w ere: 
U ndried  seeds -  A ro u n d  Rs. 450 per M .T . 
U ndried  kernels -  A round  Rs. 1000 „
D ry K ernels -  A ro u n d  Rs. 1500 ..

I t  can  be seen from  T ab le  2 th a t the prices were 
n o t significantly ver>' d ifferent in th e  tw o states. 
T he prices given above rela ted  to  th o se  prevailm g 
a t  th e  purchasing  centre. T h e  m illers in K erala
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purchased ihe seeds from placcs around their 
factories. The millers in Tam il N adu purchased 
seeds from Tamil Nadu. Kerala and Karnataka, 
rhcrcfore, they had to  incur transport charges 
also. The usual transport charges were between 
Ks 5 0 /- to 6 'J;- per tonne. In the case of 
millers m Kerala, transport charges where not an 
im portan t item o f cost.

Type of Processing 
As m entioned earlier, the rubber seed processing 

was developed as an o ffshoo t o f groundnut pro­
cessing Therefore, all the units in Tamil N adu and 
the m ajority o f units in Kerala were not set up 
exclusively for rubber seed processing. In Kerala 
and Tamil N adu a few units were processing cashew 
kernel waste also. These units had set up the 
trad itional ro tary  machinery the investment of 
which is considerably less and it is easy to operate. 
T he types o f  m achinery used for the  processing 
in Tamil N adu and Kerala are piesented in 
Tab!c-3.

T able 3

Types o f  \fachinery used fo r  processing 
(1976-77)

Rotary M achinery E.xpellcr

Tamil Nadu 260 1
K erala 50 1

Total 310.„ 2

© Partly csiimated

Table 3 shows tha t only 2 units have set up 
m achinery different from the usual rotary type. 
Excepting o ne unit all o thers are  run on electricity. 
T his unit located in Tamil N adu, is making use of 
an  oil engine for the purpose.

Duration of Froci'ssing 

Rubber seed processing is a seasonal operation. 
It rarely  exceeded more than 6 m onths in a year. 
In the m ajority o f  cases it was about months. 
Only 2 mills were found to  continue the process­
in g  through out the year. O f these one was in 
T am il N adu and  the other was in Kerala.

hven during the season, the machinery may 
not be working for 24 hours. In Tamil Nadu, the 
factory usually worked for about 20 hours. The 
restriction imposed on  the use of electricity was 
the main reason for the same. In Kerala, the 
duratioft o f processing was usually 16 hours per 
day.

Capacity of Machinery 

T he ro tary  type o f machinery is usually installed 
as a pair. This is to facilitate full employment

win r V ' ’- ' 0‘ary
T v r  J" Tamil Nadu an

to ^  kilograms of dry kernel 
in one shift by one rotarv machine 

while It was 200 to 250 kilogramt in Kerala. The 
^P dcity  o f expeller type of machinery was 3 
onnes ^  shift in both states. From the study 

It has been found that the duration of workina 
hours and efficiency o f workers were higher in 
lam ilN adu  than m Kerala. In Tamil Nadu a shift 
usually in s is te d  o f 10 hours as against 8 hours 
m  Kerala. The wages o f workers were Rs 7/- 
in Tamil Nadu and Rs. 10;- in Kerala per day.

Cost of Processing

The main equipments required for processing 
are the rotary machine and clsctric motor. A 
weighing machine is also used in most mills. For 
removing the shell, machines had been used only 
by one mill la Tamil Nadu and 2 in Kerala In 
addition, 2 mills in Kerala removed shells 
partly manually and partly with machinery. If 
machinery was used the expenditure per tonne of 
dry kernel was about Rs. 25/- in the case of two 
units and Rs. 10 )/- in the case of aooiher. If 
the shell was removed by hand the usual ejtperd- 
iturc would be Rs. 50/- in Tamil Nadu and 
Rs. 80/- to 100/- in Kerala. Rubber seed shell 
was used as fuel and was sold at Rs. 20/- per 
tonne in Tamil Nadu. In Kerala no worthwhile 
use has been devised for it. It has been noted 
during the study that if machinery is used for 
rcmovirjg the shell there will be an element of 
loss of kernel. The loss was usually I to 2 per 
cent o f the total weight o f kernel. This happens 
b ecau w o f the chipping off oJ the rubber kernel 
during the shell removal operation.

The fictories were housed in permanent 
stru c tu re  in both states. A few o f them were 
in rented buildings. ANNEXURE shows the 
cost o f processing of rubber seed keniel in 
Tamil Nadu and Kerala.

There was practically no additional expenditure 
for drying in Tamil Nadu because of the prolonged 
dry weather. As a  result the cost o f drying was 
negligible. Only the labour charges amounting
10 Rs, 2 /- per tonne would be normally required, 
However the average cost o f drying was Rs, 20,- 
in Kerala. Two units in Kerala were using kilns 
for the purpose. As a result, their cost o f drying 
was high at Rs. 85 to 100 per M. Tonne.

Loss During Processing

F or processing rubber seed kernel, molasset or 
khardasari' would be required. Usually ever>' 
100 kilograms of d iy kernel would require 20 lo 
25 kilograms o f  molasses. Only a small percent­
age o f molasses was obtained from the Govern­
ment at controlled rate. The cost was around



Rs. 1 0 0 / - p e r  tonne. T he rem a in in c  q u an tity  was 
purchased in the open  m arket, the  price o f  which 
varied from  Rs. 800 to  1000 per M . to n n e  in 
b o th  States.

F ro m  the s tudy  i t  has been fou n d  th a t the  use 
o f  m olasses was 20 to  25 k ilog ram s in  T am il N adu, 
aga in st 25 to  28 k ilog ram s in K erala . T here  were 
a  few instances o f  u sing  a low er q u an tity  o f  15 
k ilogram s o f  m olasses in T am il N ad u . T he 
factories in K era la  were found  to  use a  larger 
p ercentage o f  m olasses. In  the  cou rse  o f 
ex trac tion  o f  o il a certa in  percen tage w ould  be 
lost. This percentage was found to  vary  fro m  10 
to  15 in  b o th  States.

O il aod C ak e  Recovery

Since a  percentage o f  th e  to ta l w eight will be 
lo st m  th e  processing  th e  recovery  o f  o il a lso  will 
vary  from  u n it to  u n it  dep en d in g  u pon  the q ua lity  
o f  kerne l, the  ex ten t o f  d ry ing  a n d  th e  qu an tity  
o f  m o lasses used. T ab le -4  dep ic ts  th e  percentage 
o f  o il and  cak e  recovery in th e  tw o  States.

T a b l e  4 

Percentage o f  O il a nd  C ake  R ecovery

OIL CAKE

T am il N ad u  30%  40% 60%  70%
K e ra la  3 0%  40% 60%  75%

F ro m  th e  tab le  it c an  be n o ted  th a t  th e  range 
o f  o il recovery  was u n ifo rm  in b o th  sta tes, b u t 
there  was som e v a r ia tio n  in  th e  recovery  o f  cake. 
T h is  w as p ro b ab ly  d ue  to  th e  la rg er percen tage  
o f  m olasses used  in  K erala .

P rice  o f O il and C ake 

T ab le  5 gives th e  varia tion  fin th e  price  o f  oil 
d u rin g  1975-76 a n d  1976-77. I t  can  be  seen  
fro m  th e  ta b le  th a t  th e re  w as som e v aria tio n  in 
th e  p rice  o f  o il d u rin g  th e  tw o  years.

T a b l e  5 

Price o f  O il p e r  tonne

Year
1975-76 1975-77

Rs. Rs Rs, Rs.

T am il N a d u  3500 5600 3500 5650
K e ra la  3500 6000 3750 6500

T h e  usual range  o f  p rices w as between 
R s. 4500 a n d  Rs. 5500 in bo th  S ta tes  d u ring
1976-77. T h ere  was n o  grad ing  in  th e  oil. H ow -

ever som e repu ted  m illers ob ta ined  a be tte r price 
w ithin the range show n above. T he price o f

non-edible oils such as ca sto r oil, neem oil and  
I r n ^ d  oil. O il was generally  so ld  d irec t by 
m illers to  n iauu fac tu re rs o f  soap  and  paint<; 
H ow ever, a few b rokers were also  opera ting  in 
th e  field. M o st o f  them  were M adras  based The 
p rices  quoted  were ex-factory , freight, insurance 
a n d  h andhng  charges being charged  extra.

“ k '  is sl'ow n in 
T ab le  6 T he tab le  show s th a t the prices were 
usually  h ig h e r in K era la . As in th e  case o f  oil 
the prices were ex-factory.

T a d l l  6 

Pricc o f  Rubber Seed  C ake

I M inimum M aximum

T am il N ad u  500 
K era la  650

1200

1400
500
550

900
1150

T he usual range  o f  p rice  in  K e .a la  and  T am il N adu 
was betw een  Rs. 600 an d  800 in 1976-77.

Consum ption o f Rubber Seed O il 

T h e  stu d y  has revealed th a t th e  ru b b e r seed  oil 
was by an d  large used fo r  m anufac tu ring  w ashing  
soaps. O nly  a  sm all q u an tity  was used  fo r the 
m anufac tu re  o f  p a in ts . T he ru b b b e r  o il used in 
p a in t industry  is estim ated  a t a b o u t 100 M . T  in 
1976-77.

T h e  s tudy  show ed th a t  th e  m ain  cen tre  o f  oil 
co nsum ption  w as M adura i in  T am il N ad u , T able  
7 show s the details.

Cetiires o f  Rubber Seed  O il Cortsumpiion in 
Tam il Nadu and Kerala

(1976-77)

Centres Quantity (MT) No. oruaiismaou- 
facturins soaps

Tam il N adu
M adura i 1000 10
C o im bato re 120 12
T iru p p u r 210 27@
Others** 500 25

K erala 50 15

@TJic Sarvodaya Sangham  o f  T am il N odu wiih its head­
qua rte rs  in T iruppur 27 soap m anufacturing unit^ 
located a ll over Tam il N adu .
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»-rom table 7 ii can be seen (hat 1880 tonnes of 
rubber s e ^  o il was consumed in Tamil N adu and 
Kerala. T^is formed about 50% o f the estimated 

produced in India in 
19 /6 -7 /. T bcabove quantity was consumed by 
the soap industry. O f the 10 units in Madurai.
2 units consumed about 700 M. T . o f rubber seed
oil durini? that year.

K erala lags behind in the use of rubber seed 
oil. p q u n c s  made with soap manufacturers 
show tha t the wiishing soap manufactured out of 
rubber seed oil is o f inferior quality. The braely 
educated consumers of Kerala require better 
quality soap. The saline water found in the 
coastal parw  o f Kerala during summer also deters 
the  use. Above all the soap manufacturers of 
Kerala get considerable quantity o f m utton tallow 
a t com petitive price. These factors have reduced 
the consum ption o f rubber seed oil in Kerala.

The paint manufacturing units which consumed 
rubber seed oil were located outside Kerala and 
Tam il N adu.

Consumption of Rubber Seed Cake 
As pointed out earlier, rubber seed cake was 

formerly used only as manure. A t that time there 
was some misconception regarding the quality of 
rubber seed cake as an ingredient o f livestock 
feed. The K erala Agricultural University examined 
the contents o f the cake on a reference from the 
livestock and Poultry Feed M anufacturing Comp­
any, M alampuzha (a company owned by the 
Governm ent o f K erala) and recommended its use 
in livestock and poultry feed. The Company is 
using rubber seed cake upto 10“,, o f the total 
weight o f feed. This company has become ooe 
o f the leading co n su m er of rubber seed cake in 
India. In 1976-77 they had consumed 740 M. T. 
and  tbey propose to  make use o f 1500 M. T. dur­
ing 1977-78. A num ber o f other leading cattle 
feed m anufacturers have also purchased rubber 
seed cake.

Total Production of Oil and Cake 

O n the basis o f the study the quantities o f oil 
.ind cakc produced in 1976-77 were (stim ated at 
4200 M. T. and 80<X) M. T. respectively. It may 
however be mentioned that the year 1976-77 was 
u very good yearfrom  the point o f view o f rubber 
seed availability. During the year rainfall ŵ as not 
very heavy. This had the following results:
( I)  incidence o f  pod rot caused by Phytopbthora 
was light and therefore seed fall was far better 
than in ordinary years. (2) loss o f seeds due to 
delerioration on the ground and  storing was 
less. (3l collection was easy. According to  the 
millers the  quantity processed during 1976-77 was 
alm ost double tha t o f  a normal year.

Benefits of (he Indn^try
The beneficiaries of the industry are the small 

growers and the rubber plantation worker? It 
h a s ^ n  estimated that 220 seeds will form about 
a kilogram and about 150 seeds can be expected 
from one tree, if the trees are located in pod rot 
tree a ^ s .  I f  the area is affected by disease 
about 75 seeds can be normally expected. Assum­
ing that about 50 seeds are collected, a hectare 
can provide about 17.500 seeds at a stand of 350 
trees per hcctare. This is equal to about 80 kilo­
grams. At an average price of 30 Ps this can 
fetch them about Rs. 24,

It is also possible to  develop small scale units 
for the extraction o f oil in the main rubber grow- 
iQg centres. In fact one such unit has been set 
up in ihe co-operativc sector. Tlie results o f the 
iluciy. It IS hoped, can point to the possibility of 
setting up a few more units in the co-oi>erative 
sector.

On the basis o f the estimated production of 
rubber seed oil and cake, the industry has added 
around Rs. 27 million to the national income of 
Inda in 1976-77.
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A N N E X U R E 1 
Cost o f  Processing in Tamil AW«

(Per 1000 kg. o f dry kertel)
_

I. MAtERiALS CCKT (includ inc  tran sp o rt)
(a) Seeds 1000
(b) Molasses 200

II. Lab our  C ost
(a) R em ov ing  shell 100
(b) Drying 2
(c) Wages 20

III. O thkr  D ir ec t  C osts
(a) Electricity 35
(b) M aintenance and Repairs 5



IV. O ther E xpensus
(a ) Supervision
(b ) Office expenses

V. D epreciatio .m
(a ) B uildings
(b ) M achinery

A q. IVTEREST O n  W o r k in g  C a p it a l

_________ ________________  T o tal

20
5

6 
10 
50

1453

IN C O M E

O il  (350 kg. a l  R s. 5 per kg.) 1750
C a ke  (670 kg. a t  R s. 700 per M . T .) 469
M iscellaneous R eceipt  (Sale  o f  seed 

shell o f  I M . T . R.s 20  p e r  M . T .) 20

T o ta l R eceipt 2239

II. Labour  C ost
(a ) R em oving shell
(b) D rying
(c) W ages

III. O t h er  D irect C osts
(a) E lccrricity
(b ) M ain tenance  and  R epair

IV. O ther E xpenses
(a ) Supervision
(b )  Office expenses

V. D epreciation
(a ) Buildings
(b) M achinery

VI. I nterest O n W o r k in g  C apital 

T otal

160
20
30

25
5

A N N E X U R E  II 
C ost o f  Processing in Kerala  
(P er 1000 kg. o f  d ry  keroel)

1. M a t e r ia u s  C o s t  ( iD c lu d in a  t ran sp o rt)
(a ) Seeds
( b )  M olasses

900
200

IN C O M E

J. O iL (3 5 0 k g . a t Rs. 5/ kg.) 1750
Tl, C ake (670 kg. cake  a t  Rs, 700/-

per M . T .) 469

T o ta l R eceipt 2219



Report of the Research Team tor the establishment of 
Regional Rubber Research Centre in Tripura

Dr. S. Narayanan Potti, Dr. AO N Panikkar and MV Pujhpadas
Rubber Research Institute of India. Koilsyam 686 009

The RuMjer Board constituled a research l«un beaded 
by D r-S-N arayanan Podi Dy. Director, Agronomy/SoiU 
oJ the Rubber Resewch tnstituco of India (RRII) to selcci 
a  suitable site for the eslablishmentof a  Rcgicwal Research 
r .‘i!*." “I** Unmake preliminary arrangsments
lo r tbe lakittg ovw of ihe ste -  The team was also instru- 
n*d  to visiisorae of ihe existing plantations in Tripura,
M ejbalaya and Assam and also to have discussions wiib 
tbe Professor and Head. Department o f T a  Jndustry and 
Technology who is in charge of the plsntaiion crop 
research unit of tbc Assam Agricultaral Uoiversity to 
formulate need based research oo rubber in the area and 
to  select suiiahfe sites for experimental purpose.

Other members of the team were Dr, A. O. N- Paoikkai 
(A aisU nt Anatomist, RRII) and Shri M .V. Pushpadas 
I AssisUot Soil Chemist. RRII). Shri N. Srcefcantan Nair 
Assistani Development Officer of the Rubber Board,
Agarfala jo ired the team- 

The team visited Charaaknagar, LanjtMJcherra, Bsmuiia.
Sailaian and Tatanagar- Their impreisions on ihe 
stiiubility o f the places visited, the study on thcsgro- 
climatic conditions o f  Tripura, Meghalaya and Assam »s 
compared to  those of the traditional rubber grotting traa , 
problems and prospecu of rubber culrivation in Tripura.
Meghalaya and Assam, suggestions for improvemeni of 
the existing rubber plantations etc are gi\eo below;

Champaknagar the site unsuitable for demoDsiraJion purposes
The site i> located about 25 km away from  t«hnieal and sden-

A gartala. on the side o f the  Aeartala-Assam assistance.
Roact. The area cotnprises 120 ha. o f Govern-
mertt 5and which consists o f a group of small Salbagan
hillocks w ilh flat lo gently uiniulaling lops, but i,  s  Im  fmm 4 . .  n i l ,
n inn ing  into valleys This is suitable for the proposed Research Centre
M ost o f the hillocks give only less than 2 h,L preliminary d iscuSons it «as informed
o f contiguous land. This is too madequnte to j l ' avulable. This was
accotum odatc held Inals, and hence th , area is p„ference. and the
unsuitable for Ihe proposed Research Centre. Secretary for Fontst, Agriculture, etc., Govern-

ment o f Tripura was informed accordingly,
l.ambuchcrra However, during subset|ueiit discussions with

The site is about 10 knr. atvay from Agarlala, R 've»ue CommissioMr and D epug CollM or
on  the side o f ihe A gartala-M ohanpur Road. On (Land Records and &ttlem ent) it t o e  ^
veriScalion with land records a t the local revenue "'“ I this area would not be available for the
office, it was found that only about 15 ha. o f proposed Centre.
G overnm ent land are  available against the 
requirem ent o f 80 ha. Taranagar

This area is located on the side of Mohanpur 
B»mutia and jj about 20 km away from Agarlala.

T h .. Stic is abou t 25 km  away from Agartala Since the other areas v is i ts  at« UKuitablcy
beyond G opalnagar Tea Estate, and is very close unavailable, and since no other p«sib le  si es
to  Rengladcsh border. Poor accessibility makes could be shown to  the team, this is the only site



where th e  proposed  Research C en tre  could  be 
locatcd.

T ins a rea  consists o f  flat to  gently  undu lating  
land  \^ilh in terspersed  ‘ L unga ’ land  (low  lying 
paddy  land). Tiie G overnm en t land  su itab le  for 
e.xperimcntal pu rp o se  w ill be 55.5 ha. while the 
interspersing  * lu n g a ’ lands (ab o u t 5 ha .)  are 
p riva te  enclaves. T here  are  a lso  th ree h its o f 
‘ T illa * land (up land ) n ea r th e  en trance  from  the 
ro ad  envelop ing  th e  p roposed  site, T hese private  
enclaves a n d  enveloping  land  will necessarily have 
to  be m ade availab le  fo r  th is  C entre , since they 
will cause p roblem s such  as tresspassing, pilferage 
o f  m ateria ls a n d  produce , etc. w hich will seriously 
in te rfe re  w ith research  p rograraracs. M oreover, 
th e  p riv a te  ‘ L unga ’ lands div ide the proposed  
a rea  in to  differen t b locks thereby  preven ting  
access e ith e r from  an  a p p ro a c h  ro ad  o r from  one 
ano th e r. I t  is a lso  essential th a t a  few  o th e r 
a d jacen t p rivate  ‘ T i l l a ’ land  ad jo in in g  th e  site  
is a lso  m ade availab le  m ak ing  th e  to ta l a rea
80 ha .

T hese aspec ts were b ro u g h t to  th e  no tice  o f  
S ecretary  fo r  F o rest, A gricu ltu re , e t c . G o v e rn ­
m ent o f  T rip u ra , vide le tte r N o , 6 1 /I(D K ,7 8 /RES 
d a ted  20 -5 -1978 . and  w ere a lso  discussed io  detail 
w ith th e  R evenue C om m issioner d u rin g  the final 
discussion  w ith him  o n  23-5-1978.

T h e  en tire  a rea  o f  55.5 ha. was traversed. T he 
lan d  h ad  been cleared  a b o u t 12 years back  and  
w as u n d e r  ‘ J h u m ' ciiU ivalion from  tim e to  tim e 
w hich h a d  d is tu rb ed  th e  secondary  vegetation . 
T he soil is derived fro m  san d sto n e  and  is very 
deep  and  well d ra ined . A t th e  tim e o f  th e  visit 
th e  w ater ta b le  in th e  u p land  w as sufficiently low 
to  pe rm it sa tisfac to ry  ro o t g row th  a n d  in th e  low 
laBd it w as w ith in  1.0 to  1.5 m etres. F rom  local 
en q u irie s  a n d  d iscussions w ith th e  officers o f  the 
n e a rb y  IC A R  C om plex , it w as gathered  th a t the 
ava ilab ility  o f  w ater w ill n o t be a  p rob lem  fo r  th e  
R esearch  C entre . M e th o d s o f  tap p in g  the w ater 
resources w ill, how ever, have to  be devised in 
c o n su lta tio n  w ith th e  local G o v ern m en t O rgan i­
sations. E lectric ity  was fou n d  to  be availab le  
w ith in  easy reach . A vailab ility  o f  la b o u r  force 
also  does n o t a p p e a r  to  pose a n y  p roblem .

Agroclim alic conditioos o f  T ripu ra , M eghalaya 
and  A ssatn a s  com pared to  those o f the 
T rad itional R ubber G row ing T rac t 

R ain fa ll

T h e  in tensity  a n d  p a tte rn  o f  rainfall in the 3 
s ta te s  o f  N o r th  E aste rn  R egion  exh ib it differences 
a m o n g  theraselv«s a s  w ell a s  w ith (hose o f th e  
m ain  ru b b e r g row ing  trac t.  C o m p ared  lo  3026 
m m . o f  ra in fa ll in  K o ttay am  (RRIF) th a t recorded  
in  T r ip u ra  is 2363 m m . in M eghalaya 3362 m m . 
a n d  in  A ssam  1950 m m . T he d is trib u tio n  o f 
ra in fa ll in  T rip u ra  is m ore even as com pared  to

th a t o f  the  o th e r  two states. T he intensity  of 
rainfall in th e  wettest m onth  is highest in 
M eghalaya, followed by KotLnyam, T rip u ra  and 
Assam. T he highest rainfall is recorded in the 
m on th  o f June  m M eghalaya (739 m m ) and  in 
J u Jy in  K erala  (564 m m ) and  T rip u ra  (476 mm) 
In A ssam , how ever, bo th  June  and  Ju ly  record 
m ore  o r  less the  sam e ra te  (385, .179 m m . respec­
tively) T he N o rth  E ast M onsoon  is n o t p rom i­
nen t in ihe  th ree sta tes in con tra st to  th a t in 
K o ttayam . T h e  du ra tio n  o f  d ro u ch l is m ore in 
a ll the th ree state.s, com pared  to  th a t in Kerala. 
It is m axim um  in A ssam  and M eghalaya extend­
ing  to  4 to  5 m on ths, w hile it is only a b o u t 3 
m on ths in T ripu ra .

Te’mperarure

U nlike in K erala  the  three sU tes have a p iono- 
unced w inter season and . am ong th e  three. Assam 
has the longest w inter. The variations in the 
m ean m onth ly  m inim um  tem peratures are  from  
9.4®C to  25.9‘'C  in T rip u ra , from  K’.3 'C  to  23.3“C 
in  M eghalaya, from  10,2=C lo  2 4 . l°C in  Assam 
and  from  2I.2->C to  24.5«C in K ottayam . In 
general the co ldest nigh ts are  d u ring  Jan u a ry  in 
all the  3 sta tes as well a s  in K o ttayam . How ­
ever, w arm est nights are  during  A ugust in T ripu ra  
and  M eghalaya, d u ring  Ju ly  in A ssam  and  during  
M ay in K ottayam . T h e  m ean m onth ly  maxim um  
tem pera tu res vary from  2 6 .6 'C  to  33.8*C in 
T rip u ra , 23.6"C to  32.5“C  in M eghalaya, 19.6«C 
to  28.6’’C  in A ssam  and  28.8“C to  3 3 .9 'C  in 
K o ttayam . T he coolest days are  observed during 
D ecem ber in  T rip u ra , d u ring  January  in 
M eghalaya and  A ssam  and  du ring  A ugust in 
K ottayam . T rip u ra  has the w arm est days in 
M arch , M eghalaya in A pril, A ssam  in Septem ber, 
a n d  K o ttayam  in M arch.

Relative H um idiiy

T h e  d a ta  on  relative hum idity  o f M eghalaya, 
T rip u ra  and  K o ttay am  only a re  available. The 
relative hum id ity  d u ring  all the m onths is highest 
in K o ttay am  a n d  ranges from  77,3 (January ) to 
92.5?v, (A ugust). T h e  general p a tte rn  o f  varia tion  
in re lative hum idity  d u ring  different m onths 
follows the sam e trend  in T rip u ra , and  ranges 
from  72.3 (F eb ru a ry ) to  85 8";, (Septem ber). In 
M eghalaya th e  relative hum idity  show s a slightly 
d ifferent p a tte rn  o f  m onth ly  v aria tion  a n d  records 
relatively low  values du rin g  Feb ruary  lo  April. 
The range is from  67.0 (M arch ) to  90%  (Jxily).

Soil

In  gsneral the  soils in the  N o rth  E astern  region 
are  d ifferent from  the trad itiona l rubber growing 
trac t. In  T rip u ra  th e  soils o re m ostly derived 
fro m  sandstone, sandy  to  loam y in tex ture, extre­
mely deep  a n d  w ell-drained, and  are  generally 
deficient in m ajo r nu trien ts. H ow ever, these soils 
a re  likely to  respond well to  good  m anagem ent



practices. It is reported that in some areas of 
North T ripura the soils a re  derived from shale 
and  It IS likely that such soils may pose  some 
problems in_ management. In general, the soii 
conditions in Tripura are favourable for Rubber 
cultivation.

T he polential a re js  for Rubber cultivation m 
Meghalaya are bills with m oderate to steep slopes 
which can support Rubber cu tivation on contour 
terraces The soils, mostly derived from gneisses, 
schists and  granites, are loamy to clayey in texture 
comparatively fertile and  are not easily liable to  
erosion. The depth o f soil and its physicoche­
mical properties are. in general, favourable for 
Rubber cultivation.

In Assam also areas available for Rubber culti­
vation are  confined to hills with m oderate to  steep 
slopes. The soil conditions are more or le s  
com parable to  those o f M eghalaya.

Problems and Prospects of Rubber Cultiration ia 
the Three States

In T ripura the observations m ade in the exist­
ing p lantations indicate that the agroclimatic 
factors do n o t have notable adverse effect on the 
growth o f  rubber plants. Possibly, one o f the 
reasons for this is that the day temperatures, even 
during the coldest m onth, do  not go dowD appre­
ciably. However, detailed d a ta  are not available 
for a  critical evaluation o f the relative growth 
rates during the different seasons.

In spite o f the healthy appearance and satisfac­
tory girthing o f m ature trees, yield obtained is 
com paratively very low. One of the factors for 
the poor yield may be the faulty tapping practices 
and  lack o f  proper recovery o f the crop. Inci­
dence o f Brownbast is on the high side, and late 
dripping is aUo reported, especially during winter 
season. I here is lack o f inform ation about the 
influence of tem perature and other meteorological 
factors, particularly during winter season on ihe 
yield pattern o f  trees. The extent o f the influence 
o f all the above factors on yield requires detailed 
investigations.

Occurence o f storms is almost an annual feature 
in Tripura. This is likely to be a  problem, parti­
cularly in wind exposed areas. In the existing 
p lantations the real magnitude o f  wind problem 
has no t been experienced, since they arc almost 
enveloped by forest vegetation which absorb 
much o f  the im pact o f storms The magnitude 
o f the  problem  in other states needs careful study. 
There is a lack of information about the flower­
ing habit o f  Pueraria in N orth  Eastern region. In 
th is context, it is relevant to note that Mucuna 
species which is wild in N orth  Eastern region 
Hower and  set seeds in tha t region, but fails to do 
so in K erala. Indiscriminate manurial practices 
adopted, a t present, in Tripura may lead to 
unbalanced nutrition which might affect the yield

and make the plants more susceptible to wind 
Meghalaya and

Assam tha t the trees arc not tapped for a period 
ot 6 to 7 months (January to July), bccause the 

a  thatneeds de ta iled  investiga tions.

During a visit to the existing nursery and 
immature area in Meghalaya, some of the plants 
appeared to  have been affected by shoot rot 
disease. Bark diseases were also noticed in 
mature irees  ̂in Assam. Since the meteorological 
factors, particularly in Meghalaya, are conducive 
to  the incidence of these diseases, the problem 
needs detailed study for proper confirmation. In 
this connection it is o f interest to note that a 
speci« o f Phytophthora, suspected to be palmivora, 
has been isolated from Tripura a t the ICAR 
Research Complex.

Vertebrate pests such as deer, procupine, wild 
boar, rodents, etc. are reported to cause damage 
to nursery and immature plants in all the planta­
tions. In Assam, it was observed that white ants 
attack nursery and immature plants. Grass 
hopper damage was also observed in nursery.

agroclimatic conditions like 
'an d  distribution

Peculiar fu tu re s  ii

o f  rainfall, soil characteristics etc, appear to 
necessitate suitable modification in the calendar 
of operations in the nursery and the main field

Suggestions for Improvcnient of the Existing 
[’laotatioQS

The number of rounds of weeding earned out 
in most o f the pbniations of north eastern region 
appears to be too inadequate. Considering the 
fact that these plantations are opened in virgin 
lands and the climatic conditions favour very 
dense weed growth, at least six rounds of weeding 
are required during tne second year and five 
rounds in the third year.

The eifort put in for the establishment o f legu­
minous cover crops in most o f the plantations, at 
present, is not sufficient Pueraria phaseolides 
should be sown durini; the year o f planting itself.

Discriminatory fertilizer usage based on soil 
and leaf analysis may be adopted in the existing 
plantations, especially from the fifth year o f plant­
ing onwards.

In all the plantations of the North Eastern 
region the tapping is done by unskilled labourers 
who either under-exploit the trees or wound them 
seriously with the result that there is loss of crop 
as well as damage to  the trees. It is necessary to 
make arrangements for training sufficient number 
o f tappers on scientific methods o f tapping.

In some of the plantations there is lack of com­
petent staff to supervise lapping, collection of



latex and  fo r  m ain tenance o f  block-w ise yield 
records w hich is a rou lin e  esta te  practicc

Expert advice from  the R R II  m ay be ob ta ined  
on  the processing aspects and  the possibility  o f 
im proving the q ua lity  o f  produce.

M a jo r diseases o f  ru b b e r like ab n o rm al le a f fall 
o r  pow dery  m ildew  w ere n o t rcp o rteJ  .'observed 
from  T rip u ra . H ow ever sh o o t ro i incidence in 
nursery  and  young  p lan ts  was observed in 
M eghalaya in th e  U m ling p lan ta tions, in  the 
K o h ra  p lan ta tio n s belonging  to  th e  Soil C onser- 
'.a tio n  D epartm en t o f  A ssam , ba rk  d iseases were 
noticed. Since the d im a iic  co n d itions in A ssam  
and  M eghalaya a p p e a r  to  favour th e  incidencc o f  
m ajo r d iseases o f  rubber, it is suggested th a t, in 
co n su lta tion  w ith R R II . a p n ro p ria te  prophylactic  
m easures m ay be in co rpo ra ted  in th e  p lan t pro tec- 
tii^n o p era tions.

If was observed  th a t, in m o st o f  th e  p lan ta tions, 
the  cho ice  o f  p lan ting  m ateria ls is very narrow  
(m ain ly  R R lM -6 0 0  and  G T -1 ) . S ince n o  in fo r­
m ation  is availab le , a t  p resen t, on  the c lonal per­
fo rm ance  in  th e  N o rth  E astern region w here the 
clim atic  co n d itions a re  difTerent f ro m  th e  conven­
tio n a l ru b b e r  g row ing  tracts, it is advisab le  to  
p lan t d ifferent p lan ting  m ateria ls a s  an  insurance 
aga in st possib le  fa ilu re  o f  certa in  c lones in this 
region.

In  som e o f  the  nu rseries th e  seeds fo r  raising 
th e  s tock  seedlings were repo rted  to  be availab le 
on ly  du rin g  the la s t w eek o f  S eptem ber. A s a  
resu lt o f  ia te  p lan tin g  the seedlings a tta in  b udda- 
ble  size on ly  in the  second year. T here  should 
be assu red  supply  o f  w eds d u rin g  the m onth  o f 
A ugust itself, so  th a t  the  stock seedlings raised 
from  them  m ay  be used fo r  budd ing  d u rin g  the 
nex t season  itself.

In som e o f  th e  p lan ta tio n s  o f  A P C D C , seed-at- 
s u k e  p lan ting  fo llow ed by field budd ing  Is p rac ­
tised a t  presen t. U n d er th e  co n d itio n s existing in 
A ssam , it is seen th a t seedlings d o  no! a tta in  
bu d d ab ic  size d u rin g  the next season , and  hence 
th ere  is unnecessary  expend itu re  o n  the m ain te­
nance  d u rin g  th e  in itial years. T his practice  o f  
p lan ting  m ay  be d iscontm ued.

Som e o f  th e  p la n ta tio n s  a re  carry ing  o u t plan t 
ing as la te  a s  in S ep tem ber, as a  resu lt o f  which 
there  is high ra te  o f  casua lity  M easures m a y b e  
taken  to  com plete  p lan ting  in  the p ro p e r  season 
itself.

C ollaborative Research S tud ies on Rubber with 
Assam A gricultural U niversity 

T h e  team  held prelim inary  d iscussions w ith the 
rep resen ta tives  o f  A ssam  A gricu ltural U niversity  
a n d  A ssam  P la n ta tio n  C ro p s  D evelopm ent C o rp o ­
ra tio n  regard ing  the research  stud ies in rubber 
th a t cou ld  be in itia ted  by A A U  research  un it fo r 
p la n ta tio n  crops, in co llabo ra tion  w ith R R II, 
prim arily  in th e  existing p lan ta tio n s o f  A P C D C .

Subsequen tly  the team  visited the fo llo w trg  
R u b b e r  esta tes.

B u ra p a h a r  belonging  to  A P C D C .

R ongagora belonging to  A P C D C  
Borgaon belonging to  A PC D C .
O uguri belonging to  A P C D C .
K o h o ra  R ubber P lan ta tions belong to  A ssam  
Soil C onservation  D epartm ent.

A long  with the research team  D r, PC  Bora 
Profcssor-in-charge o f  the research u n it fo r plan- 
ta tio n  c rops o f  A ssam  A gricu ltural U niversity 
Shri A. D eka , A ssistan t P rofessor, A A U  and  Shri 
B. B arua. D ivisional M anager. A P C D C  partici­
p ated  in the  tick! visits and  d iscussions The 
research team  identified the follow ing research 
program m es to  be .siartcd d u ring  1978 and  1979:- 
Fertiiizer tn a i 

T he physico-chem ical p roperties o f  soil in 
A ssam , particu la rly  the pH  and  soil tcniperHturc 
a re  likely to  a lte r  th e  response to  differen t sources 
o f  p ho sp h o ru s th a t is observed in the  trad itional 
ru b b e r grow ing  trac t, and  as such it is desirable 
to  have a  tria l o n  form s o f  phosphate . This may 
be in itia ted  in 1978-79 a t B u rap ah a r and  O uguri 
R u b b e r estates.
W ecdicldc tria l 

In  all th e  existing im m atu re  ru b b e r p lan ta tions 
heavy in festa tion  o f  weeds particu larly  ‘ L a lan g ' 
was no ticed . P ro p e r con tro l o f  these weeds is 
necessary fo r  th e  successful estab lishm ent o f  cover 
c rops an d  sa tisfac to ry  grow th  o f  rubber plants. 
It was therefo re  proposed  to  s ta r t a  wecdicide 
tria l a t  B u rap ah ar and  B orgaon  ru b b e r estates 
d u rin g  1978-79.
C lone tria l

In fo rm a tio n  on  th e  p erfo rm ance o f  ditTerent 
c lones un d e r th e  ag ro :lim a tic  co n d itions p revail­
ing in A ssam  is n o t availab le . Since large areas 
a re  likely to  com e un d e r ru b b e r p lan ta tio n s in 
fu tu re  it is necessary to  com m ence an  experim ent 
in th is line.

-Studies on the V idd  P a tte rn  o f Rubber T rees 
D uring Different M onths 

U n d er the  local conditions, o f  A ssam  th e  data  
on  th e  yield pa tte rn  o f  m a tu re  trees in the different 
m on ths o f  the year are  n o t availab le . I t  is th ere­
fore w orthw hile  to  utilise a b o u t ?0  to  40 m ature 
ru b b e r  trees in th e  ex isting K o h o ra  R ubber P lan­
ta tio n s belonging to  the  Soil C onservation  D epart­
m ent fo r co llecting  these d a ta . To facilita te  this 
study, som e skilled tappers  arc  necessary, ft was, 
therefore , suggested th a t the M anaging  D irector. 
A P C D C  m ay request the R u b b e r B oard  to  depute 
o ne  Tapping D em o n s tra to r for a b o u t 6 weeks to 
tra in  th e  tappers o l th e  Soil C onservation  D epart­
m ent an d  A P C D C  in scientific m ethods o f  tiip |v  
ing. A A U  could  also  tak e  advant;ige  o f  this 
tra in in g  prog ram m e by sending  one o r  tw o o f  its 
em ployees. In a  final ro u n d  o f  discussions with 
Shri R. B arua. M anaging  D irector, A P C D C  the 
team  em phasised the im perative need fo r research 
su p p o rt fo r  the  p lan ta tio n  developm ent p rog ram ­
mes o f  the A P C D C . Shri B arua  offered all co- 
o p e ra tio a  and  assistance in  the im p lem en ta tion  of 
the  above m entioned  research projects,



Intensive Rubber 
Production Drive

Objcclivc

The 10 day coumty-widc ‘ Intensive Rubber 
P roJuction  Drive ‘ launched by tb eR u b b e r Board 
from  22nd to 31st October. 1978 ended as sche­
duled. with an optimistic note o f determination on 
the part o f the rubber planting community to  strive 
hard to  boost up  indigenous output o f natural 
rubber by immediate adoption of appropriate 
technology. Unlike other perennial crops, rubber 
can be m ade to respond to  short-term yield-pro- 
rnoting techniqueb like chemical stimulation of 
yield, rainguarding which enables crop extraction 
during m onsoons, perfecting the systems o f tap 
ping, regular replenishment o f the soil and crop 
protection.

T h e  drive for boosting rubber production was 
necessitated on account o f the sharp decline in 
robber production caused by the unprecedented 
and  prolonged monsoon during-M ay to August 
this year. The loss o f crop suffered due to  this 
hazard  is estim ated a t 19,000 tonnes. A review of 
the production o f natural rubber during May to 
A ugust this year, com pared to that o f the corres­
pond ing  period last year, would testify the position.

I’roduclion (Tonnes)

Moiiifj 1917 1978 Less by

,\p ril 1)074 8366 270«
May 12523 II l.'O 1393
June 12*̂ 80 76!-' 5365
July I02o6 7150 3116
August 12526 6130 6396

A gainst this, the consum ption of rubbci.during 
tlie corresponding period this year, had  gone up 
by  around 6,000 tonnes making the total deficit 
during  these five months alone to 25,000 tonnes.

Seveo I’oiDt Programme 
Unless concerted ellortsw eic made on a 'var- 

footing to  m ake good the loss so suffered, the 
Board felt, the  days ahead would be too hard for 
the rubber indu.'try . The other objectives o f this 
drive, apart from  compensating the loss in pro­
duction, were;

(a) even out production o f rubber round the 
year so as to  ensure uniformity in supply 
and  stability in m arket and  price, 

lb ) rate o f grow th o f rubber productioii to be 
kept on a par w ith that o f consumption,

(c) to rnaximisc output from unit area,
(dj atlam  self sufficient^ and do away with 

imports, and

(e) finally upgrading Ihc technology employed 
by small holders.

To achieve these objectives a 7-point Rubber 
Production Plan, which ensured ease in adoption 
and immediate increase in yield was chalked out 
ID consuItaiiOD wiih the R & D personnel o f the 
Board fordissemiQationamoDg the rubber growers 
especially the small holders’ sector. The plan of 

under the seven point progmmme

(1) Apply ‘ Elhrel ■ for stimulating rubber yield.
(2) Judicious application o f fertiliser during 

October-November and uext April-May.
(3) Open all rubber trees which have attained 

tappable girth.

(4) l a p  at correct depth and slope.

(5) In areas where aliem ate daily system of 
tapping is followed, tap the trees one more 
day additionally in a week.

(6) Raiuguard rubber trees under tapping, so 
that they can be tapped during rainy months 
also.

(7) Strictlyadhere to plant protection measures. 
The strategy devised by the Board for populari­

sing the new techniques designed for increasing 
rubber production among the prospective adopters 
was interpersonal communication, as it was found 
to be the most effective medium that would cjiry  
conviction to the grower in the retnoJe village. To 
achieve this over 130 group meetings of rubber 
growers were organised throughout the length and 
breadth of the rubber producing belt iu the country 
and the 7-point programme were explained to 
them by the Board's personnel in all its detail. 1q 
addition, method demonstrations o f application o f 
yield stimulant, rain  guarding of rubber trees and 
correct tapping methods to be adopted were per­
formed a t these meetings for the participants to 
witness.

Knthusiastic rer-ponse 
Altogether over 11,000 small growers of rubber 

had enthusiastically roponded  to the Board's 
invitation to participate in these meetings and 
attended to  the deliberations and demonstration in
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130 centres. T he inv ita tion  to  Ihe prospective 
p artic ip an ts  were issued in the form  o f  personal 
letters signed by th e  C liie f o f  the R ubber Board 
wherein th e  7-point p ro duction  p lan h ad  been 
spell ou t. Such letters were addressed  to  50.000 
sm all grow ers.

G iven  below  is an  a o ro u n t o f  th e  q u an tu m  o f 
partic ip a tio n  o f  rubfw r grow ers in  Ihe group  
m eetings zone-wise.

Z one N o. o f  meetings held N o . o f  participants

K anyakum ari
Trivandrum
P unalu r
P a thanam th iU a
K an jirappa lly
K .ottayam
Palai
T h o Ju p u z h a
M o o v attu p u zh a
E rnaku lam
T rich u r
Palghat
Calicut
T a lip a ram b a

3
6

10
12
9

16
19
8

10
10

225
350
750
820
750

1400
2500

5 0 )
725
670
400
300
675
940

11005

T h e  average tu rn  o u t per cen tre  w as 85.

In  ad d itio n , to  ensu re  th e  involvem ent o f  large 
esta tes in  th e  a tte m p t fo r  m axim ising  ru b b e r  p ro ­
d u c tio n , a  m eeting o f  th e  m a jo r  con stitu en ts  o f  
th e  A ssociation o f  P lan te rs  o f  K era la  was conven­
ed by  th e  R u b b e r B oard  o n  14th O c to b e r a t  C ochin 
a n d  w ere b rie fed  o f  th e  in tensive p ro duc tion  plan. 
T he p a rtic ip an ts  h a d  assu red  the ir  co opera tion  for 
th e  prog ram m e an d  co nsen ted  to  assoc ia te  w ith 
th e  B oard  in  p o pu laris ing  the new  techniques 
am o n g  th e  sm all h o lders  o f  th e ir  respective area.

Board’s  partic ipation

T he e n tire  m ach inery  o f  th e  B oard  was geared  
an d  d irec ted  to  tak e  care  o f  th e  o rgan isa tion  o f  the 
cam paign . T he personnel o f  the B oard en tru sted  
w ith  th e  cam paign  jo b  w ere given exhaustive 
tra in ing  on  th e  s tra tegy  to  be em ployed  fo r o rgan i­
sing  th e  m eeting , gu id ing  th e  delib era tio n s and  
p erfo rm ing  th e  m e th o d  dem o n stra tio n s. A  special 
8-page supp lem en t o f  the B oard ’s M alayalam  
m agaz ine  ‘ R u b b e r ’ was b ro u g h t o u t. high ligh ting  
th e  salien t fea tu re s  o f  th e  7-po in t P lan a n d  d is tri­
b u te d  free to  all th e  partic ip an ts . As a  result o f 
th e  special a rran g em en ts  m ade  a t each  m eeting , 
over 2500grow ers w ere enro lled  as new  subscribers 
to  th is  m agazine.

W hen the in tensive  p ro d u c tio n  P lan  was th row n  
op en  to  th e  grow ers for d iscussion a t these m eet- 
tngs, they  h ad  pleaded  fo r  enforcing  a stab le  and  
rem unera tive  price  fo r the ir  p roduce. T hey  had

also  asked  for incentives fo r ad op tion  o f rain 
guardm g and  o th e r esta te  opera tions suggested in 
the  program m e. Buffer stocking  o f  rubber is 
ano th e r dem and raised by the grow ers.

'■'“ " '" S ’ A s.oci- 
a tions, Sm all ho lders organisations. Volunt-irv 
o rgan isa tions like the K era ia  S asthra  Sahithv« 
P arisha th , C ooperatives o f  ru b b e r grow ers Youth 
o rganisations, P lan ta tion  scrvice firms t h t  K e.a  « 
C h l h  Fed^ralion , S

fn S  Sk
o rgM isa tions had  erected banners

E  r e S  '" ' ' " “ ‘T ’ served
' ' '  P S rl'^ P an ts , m ade special 

repo rts  jn new spapers and  over rad io .

A dequate Coverage

T he m ass m edia  had  given ad eq u a te  coverage 
fo r the  d riv e  including  ed ito ria l su p p o rt by l e a l  
ing new spapers Special b roadcasts were p u t on 
th e  a ir  by the A il Ind ia  R adio  on  all days o f  the 
cam paign  highligh ting  the 7-poin t P lan and  also 
a n n o u n c m g th e  cen tres fixed fo r ru b b e r grow ers’ 
meetings.

T he drive caugh t up  well and  was devoid  o f  all 
p o m p  and  show  th a t go  w ith such  events. To 
th a t ex ten t th e  p ro d u c tio n  d rive  m arked  the 
bsgm nm g o f  a  silent revo lu tion . T he fra ternal 
in form ality  th a t prevailed  th ro u g h o u t, was in fact 
the  un ique fea tu re  w hich facilita ted  in tim ate  inier- 
personnel in te rac tio n  betw een th e  B oard and  its 
olieniele d u rin g  th is cam paign .

Arising from  the cam paign

T he general com p la in t voiced by th e  small 
g row ers, when the m ethod  dem o n stra tio n s were 
held before them , was th a t fo r w ant o f  adequate  
skill and  know -how  w ith the tappers  cm ploved by 
them  the system  o f  tapp ing  followed in  sm all hold- 
jngs was defective resu lting  in heavy loss o f crop. 
T hey  had  sough t th e  in terven tion  o f  the  Boitrd for 
rectifying th e  defects in th e  presen t system  by 
organising  an  educa tiona l camfXiign for the tappers 
engaged by sm all holders. T his proposition  
ap peared  sound. T herefo re  the B oard  hasdecided  
to  o rganise  a  tra in in g  program m e fo r  tappers 
shortly .



Shri p. Mulcundan Menoo «pla tnin« how to raiaguard the w bber tre e . 
Esireme left is Shri S- G, Sundaram I. A. S., Chainnan Rubber Board.

Rubber grow sn who pariicipaied In Uie Seminar held a t Amboori its Nuyyattinkara Taluk



F o llo w -u p  o f  Ih e  D fiv c

T h e  iniensivc rubber produc tion  cam paign  is 
p roposed  to  be fo llow ed up  bj-:—

(1) Postors o n  ih e  7-Poim  Plan.

(2) R epeated  broadcasts over rad io  a t  period i­
ca l in lervels on  th e  techniques included in 
th e  program m e.

(3) A rticles on  the 7-P oin l P lan in ‘ farm  
fea tu re ’s '  in lead ing  new spapers.

(4) H o ld ing  onc-day Sem inai^ in im portan t 
ru b b e r  g row ing  centres.

(5) O rgan ising  th e  supply and  services required 
for ram  guard ing , yield s tim ulation  cic. at 
reasonab le  prices a t  the r ig h t tim e a n d  place.

(6) Incentives fo r rain  guarding.

(7) T ra in ing  fo r ru b b e r tap p e rs  em ployed by 
small hplders.

— P K  N a r a y a n a n

T he GroM’ers a ^ m b l e d  a t A lakode



A Rubber Plantation for Repatriates
An area o f 5,200 acres (2.100 hectares) has been 

b roughtundcr rubber a lA yiranelloorand Kulalhu- 
pn/.ha Forest Reserves by the Rehabilitation 
P lantations Limited. Punalur, a Public Sector 
Rubber Plantation Fnterprise, funclioninc under 
the Ministry o f Rehabilitation o f the Government 
ot Kerala. This enterprise which commenced 
p lanting o f rubber in a phased manner under the 
K erala Forest D epartm ent on an extensive scale 
as early as 1972 with a view to rehabilitaUng a 
portion  o f the repatriates from Sri Lanka as per 
the Sirimavo— Sasthri Agreement o f 1964 was 

la ter converted into a public sector undertaking in 
1976 with an authorised capital o f Rs. 4.7 crores 
Disclosing this to  the Rubber Board. Shri. G. 
M om . M anaging D ireao r o f the Rehabilitation 
P lantations lim ited, revealed that so far 346 
families from Sri Lanka have been housed in this 
p lan tation . T h i ' would be doubled, he said, 
when th e  plantation attained tappability in 1979'

T he m aterials used for planting in this plantation 
arc the  high yielding clones like R R IM -600 M5 
G T -5 , PB 5/51, PR 107 and RRlI-105. ’ The 
entire technical know-how fo r raising this plant­
ation  has-been im parted by the Rubber Board,

Being the best Rubber Plantation in the country 
It IS attractm g large number of prospective cntre- 
exam^ple emulate this

When opened for tapping it is cxpected that this 
plantauon would yield anything between 1600 to 
2000 Kg per hectare which is more than double 
the national average. This plantation is estimat­
ed to produce over S.OOO tonnes a  year when the 
entire 5200 acres are opened for tapping. The 
cost o f cultivation per hectare for bringing up the 
rubber plants to  the level o f maturity in tliis 
plantation hascom e to only Rs. 13,500/- as against 
the itandardised cost o f Rs. 15,000.- per hecsiire.

O f the 4.7 crores of rupees earmarked as autho­
rised capital 2.25croreswouki be equally shared 
by the Governments of India and Kerala while the 
rest would be loaned from the Agricultural Refin­
ance and Development Corporaiion.

The whole idea o f this enterprise was conceived 
and put into operation by Shri. K, K. Nair, Chief 
Conservator of Forests o f Kerala ably assisted by 
a dedicated team of Senior Forest Officials.

A Rubber Sludy Gr(«jp from ihe North Eastern Council visited the RebabiliUliOT 
Plantations Ltd.. Piinalur. They witnessed the growth of a tree which altainea 

a (tirth o f  16' in four years



C oco a  a s an Intercrop

Tyre price to be reduced

as an  in le rc rop  ia

nil'll: L I
i"  "■“ bb er esta tes was taken 

up  m  Sri L an k a  n o t as a  com m ercial p roposition

h ea t. L a te r a s  th e  price  o f  cocoa  increased , the 
fa rm ers  began  cocoa cu ltiv a tio n  o n  a  large scalc.

'0  racilitate 
increase th e  space between 

S S l  th a t a b o u t
5000 acres in Sri U n k a  had  cocoa cu ltivation .

1  r l^ r . .  M o to r  T ra n sp o rt C ongress m ade
a rep resen ta tion  to  U n ion  In d u stry  and  T ran sp o rt 
m in isters dem and ing  the low ering  o f  ty re  prices 
o r  th e  in tro d u c tio n  o f  a  i la tu to ry  reeu la tio n  o f 

T h e  CoJgrefs p o in tS  
o u t th a t a fte r h ilan g  ty re  priccs by 10 to  12 per-
h t  ^P ‘he prices
; L f  T . k recently. T h is  has badly
ao ec tcd  th e  w ork  o f  m any t ra n sp o r t  ope ra to rs .

i n ^ i  i n s t i t u t e d  a  m a jo r p a r t  o f  th e  operat- 
m g costs o f  tru ck s, a  steep  increase in  th e ir  prices 

C ongress sources said . I t  is 
estim ated  th a t 85 per cen t o f  th e  tran sp o rt o p e ra ­
to rs  have o n e  o r  tw o vehicles.

ReactioD o f the M anufacturers

'S '"  m an u lac lu rin g  indu- 
°  had  n o  contro l

over ty re  prices since there  h ad  been a  steady rise  
in th e  prices o f  v arious raw  m ateria ls used in the



FOCUS ON RUBBER

industry. He said lhat some raw raateriak liV,.

In llic even; o f non-avdlabUiiy or shon  supply 
were forced to

reschedule their production programme How- 
ever there was neither a cui in production nor 
shortage of tyres m the country.

Sri Lanka to boost rubber production

Sri Laaka intends to boost rubber production 
reports Econonuc Times. They intend to raise 
rubber production to about 17.000 tonnes by 1983 
as part o f  a long term plan to  develop its rubber 
industry, The plan to be spread over 15 years 
includes a replanting target o f 3 per cent o f the 
area under nibber or 15.000 acres a year. The 
Urget is to be gradually stepped upto 5 percent to 
catch With a big replanting backlog over the past 
few years.

The plan will be implemented with assistance 
from developed countries and a three-member 
team from the UK ministry o f overwas develop­
ment is already advising the Govemmcnt on 
increasing production and improving process 
techniques.

NR Consumption Exceeds Production

World stockpiles of N R  will shrink by 75,000 
tonnes in 1978. according to Firestone Tyre and 
Rubber analysts. If the prediction holds up, it 
will mark the fifth consecutive year in which NR 
consumption has ouistrip|Kd production. D\v'indl- 
ing world stockpiles of N R  witi be called on to 
fill thegap  between 3,825,000 tonnes and 3,750,000 
tonnes of productioti. Increasing usage o f N R  in 
radial tyres, plus e^^pansion of its traditional 
markets in truck and off-the-road tyres are ^ven 
as the reasons for the NR shortfall.

Quallt>- Problems

There is continued talk o f tyre firnas changing 
their NR grade for radial tyre usage away from 
the Technically Specified Rubbers (TSR.) for the 
higher sheet grades because of rumoured quality 
problems with such grades as TSR 20. Prices for 
TSRs were down during July, while New York 
spot prices for N o. 1 RSS climbed from 4 5 | to 47 
cents per pound during the month,

Ethephon : Plant growth regulator
The following note on ‘ E tbephon’ is repro­

duced from Science Reporter-Oct. 1978.
Ethephon is an im portant plant growth regu­

lator. By its application, rubber latex yields can



be increased by 200%  (o  300% . Ethephon 
charges tlic fem ale-m ale Qower ra tio  and  this 
evenlually  yieids m ore fruits in m any p lants i 
IS a lso  used fo r  m a tu ring  and  ripen ing  o f  fr„it« 
in a num ber o f  p lan ts, a n d  it is repo rted  to 
increase yields o f  certam  cereals. E thephon is not 
know n to  be produced  in Ind ia . A lso , i u  require 
m cnts m  the c o u n try  a re  n o t know n precisely 
F o rm ula tions o f  E thephon . im ported  from 
A m chem  o f  U SA . a re  m arketed  under the brand 
n am e E threl by A grom ore  L td .. Bangalore 
T he requirem ents fo r latex s tim u lan t form ulations 

tonnes/annum
by the R u b b e r  R esearch In stitu te  (R R li 
K o ttayam . T he requ irem en ts o f  various plant 
grow th  regu la to rs, as estim ated  by th e  D irectorate 
? L  Pro tection , Q u aran tin e  and  S loraae is 
100 tonnes for 1978-79.

T he N a tiona l Chem ical L ab o ra to ry  (N C L ) 
Poona , has developed a  proccss fo r  th e  raanu- 
lac tu re  o f  E thephon , w ith  a view  to  m ake the 
co u n try  self-sufficient. T he process consists in 
(i) p reparing  tris-(2 -ch lo ro e ih y l) pho sp h ite  from 
p bosphorus tn c h lo n d e  ahd  ethylene oxide; (ii) 
isom erization  o f  the pho sp h ite  to  th e  d iesle r o f 
ph osphon ic  acid; a n d  (iiij de-esterirication  o f  the 
d i« t e r  o f  pho sp h o n ic  acid  by d ry  hydrochloric  
acid gas to  yield E thephon.

ICxperimciits
T h e  p roccss has been stan d a rd ized  on  5 litres 

per b a tch  scale. Y ield o f  E th ep h o n  is a b o u t 90%  
ta se d  on  p h o sp h o ru s  tr ich lo rid e  T h e  product 
has been  tes ted  in th e  lab o ra to ry  a s  latex stim u- 
lan t by R R I K o ttay am , and  h as  been found  to 
be  satisfactory . T he N im b k ar A gricu ltural 
R esearch  In s titu te . P h a ltan . has a lso  tested  the 
p ro d u c t successfully fo r cucum bers and  is ca rry ­
ing o u t experim ents on  som e m ore  p lants.

P hosp h o ru s trich lo ride , e thy lene oxide, h y d ro ­
ch lo ric  acid  and  su lphuric  acid  are  the  m ain  raw 
m ateria ls requ ired , an d  these a rc  availab le indige­
nously . ®

Flasks, s tirre rs , d is tilla tio n  condensers, bubblers 
(all-glass), e lectrically  heated  o il-baths o r heating  
m antles w ith  con tro ls, and  ch illing  u n it a re  the 
m a jo r item s o f  p lan t and  equipm ent. T hese are 
e ither availab le  indigenously o r can  be  fabricated.

T he cap ita l ou tlay  fo r  a  p lan t o f  6 tonnes/ 
annum  capacity  (considered  econom ical by N C L ) 
has been estim ated  a t Rs. 2 .46 lakh  (R s. I 00 
ak h  o n  all-glass equ ipm en t, Rs. 0 .50 lakh on 

lan d , a n d  Rs. 0 .96 lakh  as w ork ing  cap ita l). The 
cost ol p ro d u c tio n  is estim ated  a t  Rs 51 5 per 
kg  aga inst th e  C . I. F. price o f  Rs. 200 per kg  fo r 
the  im ported  m ateria l. T h e  selling price o f  10% 
so lu tion  o f  E th re l. used as latex s tim u lan t, is Rs.
105 per litre  w hile th a t o f  40%  so lu tio n  o f  E threl. 
used a s  p lan t g row th  reg u la to r, is R s. 350 j« r  
litre.



u -  ', “ “" 'I’l ' UlionM inisler o f S tate for Commerce, Civi] supplies 
and C o-ojK ralion caugorically  assured the rubber 
growers tha t their interest would be tlie main

Rubber Growers' Interest to be Protected

cons.deral.on m any decision tl.c G oyenm ent 
might take about rubber. He anuonuced tiiat 
the Un.on Government would shonly convene a 
confcnence o f  rubber {rowers, manufaanrers and

TTje civic reception at



A n .™ ,.  a . . . .

o th e r  in te rests  o f  the  industry  to  discuss the 
probJcm s faccd by th e  ru b b e r p lan ta tion  in d u s try .

H e was rep ly ing  to  a civic reception  accorded  
to  him  by th e  M un ic ipa l C ouncil o f  Palai on 
D ecem ber 10th 1978. The M inister said th a t the 
G o v ern m en t a n d  th e  R u b b e r B oard w ould  give 
all assistance to  th e  ru b b e r p roducers  in the 
coun try . T he policy o f  th e  G overnm en t was tha t 
the ru b b e r  grow ers should  be given all incentives 

^  reasonab le  price to  m ake them  
s.elt sufficient and  to  p ro d u ce  m ore and  c rea te  a 
s itua tion  w hereby Ind ia  w ould be  ab le  to  export 
ru b b e r M r. G oyal refu ted  th e  charge  th a t the 
U n io n  G o vernm en t was succum bing  to  ‘pressures ' 
from  ce rta in  q u arte rs . ‘ T he G o v e rn rren t is not 
sub jcct to  a n y b o d y ’s p re s su re ” he said . The 
decisions were taken  only  on  th e  basis o f  certa in  
basic  p rincip les a n d  ob jectives.

R u b b e r  Im p o rt

H e said  th a t th e  cen tre  h ad  im ported  15,000 
tonnes o f  ru b b e r  only because there  was sho rtage  
in th e  in te rna l m arke t. B efore deciding o n  the 
im port, th e c in t r e  had  asked  the S ta te  G overn ­
m ent to  m ake available th e  ru b b e r required  by 
the industry , b u t th e  S tate  could  n o t d o  it. he 
added .

Shri T h o m as Joseph  K o ttukapp illy , Palai 
M unicipal C hairm an , read th e  civic address aodi 
presen ted  th e  sam e to  the M inister enclosed in a 
M ndal-w ood casket. R t. Rev. Sebastian  Vayalil, 
B ishop o f  Palai presided  over th e  m eeting. Those

S hri SO  Sundaram  TAS C ha irm an  R ubber Board 
welcozned the  c h ie f  guest



S h ri T . P . s S “ i : i ™ ;
Board, Shri Georop m ^ .u Rubber
Joseph Monipally. M r ^  a  Thom 
a v o tc o fih a n k s  M r i L n h

u rje d 'tr™ c m rc "w " l Minisl=r
1  w ‘ i f  fo Slop im poru  o f  natural rubber 

rubber produc^r^

M r. Goyal refuted allegations that tbe imported 
rubber was roiten and water-logged He said

G overnm ent did not think tha t the sale o f  this 
quanu ty  a t the rate of Rs, 9 5 0 -1 0 0 0  per quintal 
bad harm ed the growers. He made it d e a r  that 
It was the intention o f the G overnment not only 
to maximise rubber production in coming months 
by provid ins tnccntives to  the growers, but to 
export some quantity  after meeting the internal 
dem and.

Visit to the Robber Research Instifutc 

Accom panied by the Chairman, Rubber Board 
the M inister visited the Rubber Research Institute 
o f India on  10th December 1978. On his arrival 
a t the Institute Shri V. K. Bhaskaran Nair, 
D irector o f Research and  repre^niatives of the 
>tafr o rganisations garlanded the M iniuer and the 
Secretary Shri Bhaskara Pillai presented the 
bouquet. Senior officers o f the Rubber Board 
were present on the occasion. The minister went 
round the Research divisions and visited the 
Library. L ater he addressed a meeting o f the 
Board Members and special invitees in the council 
hail o f the Research Institute.

B o a rd  M e e tin g  

N atural Rubber production during the current 
year could reasonably be estimated a t 145.000 
tonnes in view o f  the optimistic trend, according 
to Shri S G . Sund;iram, (AS, Chairm an. Rubber 
Board. The intensive drive launched by the 
R ubber Board recently for boosting indigenous 
production  o f rubber would also help to achieve 
the target estimated, he add ;d . Shri Sundaram 
who was addressing the 90lh meeting o f  the 
Rubber B oard at K o tta jam  on 10th September 
1978 stressed the need for a dispassionate analysis 
o f  the natural rubber situation am ong the varied

NEWS AND NOTtS

fnrniuU Top’ ’r i b s '™ K , “ f T ' “‘ “^ agreeable 

S u n d a rL  felt E  h i “• " « »  slrain!, Shr, 

u p a .

E , P rodonlon  of R ubl* ,

again st the  estim a ted  13,000 tonnes T h .

im porte  i f  n o t by increasing  p roduction .
The Tyre pioducers should hold 8 weeks’ stooV 

“  oS.meX” ",',"ee re.omroended. I f  credit needs are to be ra«  
■“  ■' arranged

o b “ r? L . •I’'  tommiftee

The Board accepted the recomraendalions of 
.he com™ ,tec and decided to review the demand 
and supply j>os(tion early next year and make 
appropriate recommendaiions lo Government.

S e th u ra j  A w a rd e d  P h .  D.

Shri M. R. Sethuraj. Plant Physiologist o f the 
Rubber Research Institute of India has been 
awarded a Doctorate Degree by the Bcnaras 
Hindu University for his dessertation eutuled 
•• Studies on the physiological factors influencing 
yield in rubber."



Arriv.ll a . r te  Rubber Rc«arch J r„ ,i ,„ „  „
» d  Shri V Bha.kara Pillai p r« .„ fea  f i S S q " *  "

Shri SO Sunderam IAS Chairmao Rubber Board 
welcomed the chicf guest

o th e r in lercsis o f  Ihe indusirv  lo  discuss tlio 
problem s faced by  the rubber p lan talim , industry .

to h im ™ h v ''fh ’™ f i ‘°  “ accordedto  him  by the M unicipa C ouncil o f Palaf nn 
D ecem ber 10,h 1978. T he M iniste  sa d tha  th "  
G overum en , a n d  th e  R ubber Board would hvc  
all assistance ,o  the rubber p roducers in ^ h e
?he r" h h  G o '^ rn m e n t was that
^ e  ru b b e r grow ers should be given all incentives

se lf  sufficient an d  to  p roduce m ore and  create  a 
s itua tion  w h e r r y  Ind ia  w ould be able to  export 
ru b b e r M r. G oyal refuted the charge tha t the 
U n ion  G overnm en t was succum bing to  ‘pressures’ 
rom  certam  quarte t^ . ‘ T he G overnm en t i .  not 

subject to  an y body’s p re ssu re ' he said. The 
decisions were taken only  on the basis o f  certain  
basic principles an d  objectives.

Rubber liupon
H e said  th a t th e  cen tre  had  im ported  15,000 

tonnes o f  rubber only because lliere was shortace 
in  th e  internal m arket. Before deciding on  the 
im port, th e c in t r e  had  asked  the S tate  G overn ­
m en t to  m ake available the rubber required  by 
the industry , but the  S tate  couUI n o t do  if he 
added.

Shri T hom as Joseph  K o u ukapp illy . Palai 
M unicipal C ha in n an . read th e  civic address and l 
p re d a te d  th e  sam e to  the M inister enclosed in a 
M ndal-w ood casket. R t. Rev. S ebastian  Vayalil, 
B ishop o f  Palai p resided over th e  raeetiog. Those



who addressed on the occasion included Shri 
S. G . Sundarani IA S, Chairm an Rubber Board 
S liriT , P. Seelharam an, Vice Chairm an, Rubber 
Board. Shri G eorge M alhew M. P. and  Shri 
Joseph Monipally. M r. T. A. Thom incn proposed 
a vole o f iharjks. M r. Jos.eph M onipaily G eneral 
Secretary o f ihe All India R ubber G row ers’ 
AssM ialion presenied a m em orandum  to  the 
M inister highlighting the problem s o f the rubber 
growers. Later to witness tapping o f the rubber 
tree and  processing o f rubber latex, the  M inister 
also visited a small holdings a t Palai.

The m em orandum  subm itted to the Minister 
urged the centre to s top  im ports o f  n atural rubber 
as il would adversely alTeci the rubber producers 
o f Kerala.

Mr. G oyal refuted allegations th a t the im ported 
rubber was ro tten  and water-logged. He said 

quantity  o f  15.000 tonnes
13.000 tonnes had already been consum ed by the 
rubber industry.

G overnm ent did not th ink  th a t the sale o f  this 
quan tity  at the rate o f  Rs. 9 5 0 -1 0 0 0  per quintal 
had harm ed the growers. He m ade it c lear that 
it was the intention o f the  G overnm ent n o t only 
to  maxim tse rubber production in com ing m onths 
by providing incentives to the growers, bu t to 
export som e quan tity  a fte r meeting the internal 
dem and.

Visit to the Rubber Research Institute

A ccom panied by the C hairm an. R ubber Board 
the M inister \ i \ i ie d th e  R ubber Research Institute 
o f  India on  lOth December 1978. On his arrival 
a t the Institute Shri V. K. Bhaskaran N air. 
D irector o f Research and  repre>enlatives o f the 
N tairorganisations garlanded the M inister and  the 
Secretary Shri Bhaskara Pillai presented the 
bouquet. Senior officers o f the  R ubber Board 
were present on the occasion. The m inister went 
round the Research divisions and  visited the 
Library. Later he addressed a meeting o f the 
Board M embers and special invitees in the council 
hall o f  the Research Institute.

Board Meeting

N aiu rjl R ubber production during  the curren t 
year could reasonably be estim ated a t 145,000 
tonnes in view o f the optim istic trend , according 
to Shri S G . Sundaram , lAS, Chairm an. Rubber 
B oard. T he intensive drive launched by the 
R ubber Board recently for boosting indigenous 
p roduction  o f rubber would also help to  achieve 
the target estim ated, he add.‘d. Shri Sundaram  
who was addressing the 90th meeting o f  the 
R ubber B oard  a t K o ttu jam  on  10th Septem ber 
1978 stressed the need fo r a dispassionate analysis 
o f  the natural rubber situation am ong the varied

im o rc s ts  so » s  to  evolve a mutually agreeable 
J  P 'rf 'ic t notm alcy and

S  S .  S i "  “ <■ ll>« rubberindustry. The period o f  stresses and  strains, Shri 
SOI over. He

nUuhel^’u-fib^^r'"
P rodnc tion  o f  R obber

E arlier in the day  the statistics and  imnort^ 
export com m ittee o f  the board  took  note o f  the 
lact tha t the p roduction  o f rubber in Spetember 

the revised estim ate  o f
14.000 tonnes, while the consum ption during the 
corresponding period inclined to 12.635 tonnes 
against the estim ated 13,000 tonnes. The 
C om m ittee also observed that the synthetic rubber 
industry should be able to  m ake good the antici- 
fwted sho rt fall o f  10,000 tonnes this year by 
im ports i f  n o t by increasing production.

The Tyre producers should hold 8 weeks’ stock 
instead o f  the present 4 weeks’ stock, the com m it­
tee recommended. I f  cred it needs are  to  be met 
to  enable them  to d o  this, it should be arranged 
o bS rved  institutions, the committee

T he Board accepted the recom m endations o f 
the committee and  decided to  review the dem and 
and  supply position early next year and  m ake 
appropriate recom m endations to  Governm ent.

Sethuraj Awarded Ph. 0.

Shri M. R. Sethuraj, Plant Physiologist o f  the 
R ubber Research Institu te  o f  Ind ia  has been 
awarded a  D octorate  Degree by the Benaras 
Hindu University fo r his d e s« rta tio n  entitled 
“  S tudies on the physiological factors influencing 
yield in rubber.”

tv .



D a s J o in s  Norih Eastern Council

S h n  M , G . Ja^jid ish  D as has taken  over as 
R ublw r adv iser to  the N orlli E astern  CouiK il 
Sh.Ilong, H e  was D eputy  R ubber P roduc tion  
C on im isiioner in tlic R ubber B oard till he to o t  
up  m e  new  assignm ent. T h e  ap p o im m en l is fo r 
a  period  o f  one year.

Parasuraman Appointed  Deputy R p q

S r e X ° r ^ 7 8 .  P“ '  onSS

Sliri O o y ,l m r a i n j  ihc  Bo,.-d M e m b jn  a t the Board 's g a „ ,  house
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Tan Shri Dr B C  Sekhar

T his IS ihe lOOlh year o f  the arrival o f  a few 
Hevea  scedhogs into Singapore. It is from  this 
nuclear m aterial tha t Malaysia has developed to

rubber (N R ), accounting for nearly 44 per cent 
o f  the  w orld’s supply, it is. therefore, only appro­
pria te  o n  this cen tenary occasion tha t I not only 
convey to  you in Singapore the felicitations and 
good wishes o f  Malaysia and  the M alaysian N R  
industry but also extend to you o u r  sincere thanks 
Jo rtlia t m itia ting  act o f  generosity and  co-openi- 
tion  you gave us one hundred  years ago.

We have arrived a t the  current natural rubber 
situation  through m any trials and tribulations, 
failures and  achieveineni>^. o.scillating a ttitudes and 
confidence, external pressures and internal doubts, 
econom ic tu rm o 'l and com m odity m arket vagaries. 
T hrough these vicissitudes over a’ h undred years o f 
developm ent history, we have enriched ou r know­
ledge, experience ar\d capacity, We are compelled 
now  to look a t the future with this historical pres- 
pective. and it is im perative tha t we m ust strive 
forw ard  with v isio ’i, dynam ism  iind confidence 
develope<l th rough ou r unique success. It is in 
this context th a t 1 would like, in this paper, to 
m ake a fast scan o f  the historical factors concern­
ed with NR proJuclio ii m -a -m  SR (synthetic 
rubber), wiih the evokiiioii o f  to tal elastomer con- 
Kiimption and  with NR research achievements, 
before arriving itt vvrint I see as the  future plans 
fo r nit'u ral rubber.

N afu raJ R ubber

In  the context o f  the present-day world, which 
IS beset with political, social and  economic up ­
heavals. I t is com forting to  look back a  hundred 
years, when the spirit o f international co-operation 
and  the consequent transfer o f technology sowed 
the seeds o f the N R  industry in Southeast Asia. 
The early h istory o f  the industry was characterized 
by international participation and the division o f 
labour, although its developiueni was inevitably 
stimulated by the p rofit m otive through the so-call­
ed ‘invisible h a n d ' o f e c o n o m i c s .  With 
the com bination o f factors like the indigenous 
supply o f  land resource, capital firiancing from the 
W est, plentiful labour from South India and C hina 
a nd  managerial expertise L'sjwially from the UK 
and  H olland, the foundation for the  rubber 
industry was firmly laid. With iacreasing demand, 
especially following the development o f  th e  pneu­
matic tyre, its future ‘ take-off* was never in doubt.

T he earl) a ttem pts a t developing the rubber 
industry on a large scale rested almost entirely 
w ith the private sector. There was littleo r no co­
ordination and integrated planning both within 
and  am ong the m ajor producing countries. To 
a  large extent, the ‘ free-for-all'  state o f competi­
tion often resulted in periodic supply/demand 
imbal.mcc'i leading to undesirable pn'cc 
fluctuations and their concom itant effects on tbe 
economics concerned. M ore often lh;m not even



T an Shri D r, B- C. Sckhar

sh o rM erm  m ark e t fo rces  OTrc allm v td  to  d ic la ts
S m i i S ! ” ' '  “ ■'■.'"‘‘“ tO '. T his fea tu re  was 
re riea ltd ly  ev ident in the various phases in the

th e  1 9 0 0 s - I9 2 0 s , th e  period  o ften  referred  to  a t  
™ .iV '" io n  from

» ild  ru b b e r  to  p lan ta tio n  ru b b e r « a s  achieved
S T s  V '  “ f  o 'l’"  irop ica l c rops
such as coffee and  g am b ir ; th e  a rriv a l o f  th e  au to - 
m obile  boom  ivhich escalated  the prices o f  N R  
p rovided  an  added  fillip T hese » e r ?  follovved by 
th e  era  O f conso lida tion  in th e  1920s— 1940«! 
w hich w itnessed fo r  the first tim e p roblem s o f  over-
S,r„M ^  a ssociated  price  flucluations. This 
p ro b lem  becam e so se rious th a t it soon  led to 
som e fo rm  o f  in te rn a tio n a l agreem ent to  co -o rd i­
n a te  a n d  regu la te  th e  supply . F irst, the  Stevenson 
Scheine was in tro d u ced  du rin g  1922-1928 in the  
th en  M alay a  and  C eylon fnow  Sri L anka) w ith 
th e  m ain  ob jective o f co n tro lling  exports . T he 
te rm in a tio n  o f  th e  Schem e co incided  w ith tSe 
^  ^  was so grim
th a t N R  p ro d u cers  h ad  to  look  fo r  a  d ifferent 
a p p ro a c h  to  slove th e  crisis. T h e  o u tcom e was 
th e  In te rn a tio n a l R u b b e r  R egulation  A greem ent 
en fo rced  d u rin g  I93+ -I940 . w hich was m S re cT rS -

Sum?L™'
agreem en t was in troduced  the 

N R  in d u stry  was free o f  an v  real th re a t IVom 
sy n the tic  substitu tes. H ow ever, th e  need fo r 
res_tnction an d  th e  im position  o f  such  restrictions 
a id  ccrt>m_ irrep a rab le  harm  to  the d -ve lopm en t 
o f  th e  N R  industry . It suffered a  fu rth e r setback  
fo llow ing  th e  occupa tion  o f  Southc.ist Asia hv 
Ja p a n  durin i! th e  w ar, w hen ve iy  little was d o n e  to  
m aintJiin  tlie hea lth  and  vita lity  of Uic im lustry.

W ith ttie lermin.iTion o f  the second world war 
the  N R  industry bepsn to  face in tense com pelition 
from  .synihetic rubber—a com m ercial product 
syi;ihesi7cd out o f  slra tep ic  ncccssity during  the 
w ar re rio d . Based on  cheap supplies o f  peiro 
chemic;il feedstocks and  th e  benefits o f  the 
econom y o f scale enjoyed hv  syntlietic p lan is, this 
th rea t o f S R  assum ed great iroporlancc. Faced 
w ith such com pelitivc probletns. ihrcateninst the 
very ex istcnc; o f  the N R  Industry, and  the aucTe,. 
sive posture  assum ed by the syn the tic  rubber 
sector, th e  N R  industry  in S ou theast A sia began 
^  m odern ize and  d iscipline itse lf th ro u a h  R and 
D  efforts. T hus 1950. w ith the im plem entation 
or a large-scale rep lan ting  p rog ram m e, m arked 
th e  tu rn ing  p o in t in th e  N R  industry .

Synthetic Rubber

By con tra st, the  SR  industry , ow ing to  the 
forces o f  circum stance, assum ed an  entirely  dilTer-

ap p ro ach  to  its p ro duc tion  a n d  developm ent 
T he b irth  o f  the  industry  was p rincipally  prom pted 
p y  poh'tical a n d  stra teg ic  considc-a tions, especially 
in re la tio n  to  the  security  o f  supplies, Fully 
backed  b y  m assive public  sector a nd  m ulti-national 
c o ro o ra tio n  resources, th e  industry  was organized 
on  a  g ig an tic  scale to  exp lo it econom ies o f  scale 
cheap  petro leu in  feedstocks, a n d  th e  existence o f 
cap tive m arke ts .

I t  w as th e  cu t-o ff o f  the supply  line from  
S ou theast A q a  d u rm g  th e  second world w ar th a t 
p rov ided  th e  real im petus fo r th e  developm ent o f 
S R  industry . C oncurren tly , how ever, th e  perfec­
tio n  o f  th e  techn iques o f  em ulsion  polym erization  
ste reo -regu la r po lym erization  and  the availab ility  
o f a  w ide range o f  su itab le  m onom ers have provid­
ed th e  technical th ru s t in m ak ing  com m ercial-scale 
p ro d u c tio n  po sible fo r a  varie ty  o f  general and  
special pu rpose  syn thetic  rubber, p lastics and  
fibres.

F ro m  th e  1950 onw ards, the  expansion  in the 
o u tp u t o f  SR  was phenom enal. Induced by the 
K orean  W ar boom  w ith associated  h igh  prices on 
the one han d , and  several technical b reak th roughs 
on  th e  o ther, the SR  industry  becam e m ore  firmly 
en tren ch ed  and  began seriously to  challenc-e the 
m arke t share  o f  N R .

T h e  period  also  saw  th e  devulopinent o f  .second 
g enera tion  synthetics, such as poly isoprene (IR ) 
po lybu tad icne (B R ) and  e thy lene/propylene co­
po lym er (E P M ), w hich w ere ta ilo r-m ade  fo r .speci­
fic enduses. T his developm ent increased the ver­
satility  o f  SR . thereby  fu rth e r streng then ing  its 
th rea t to  N R  in the w orld  m arket.

P erhaps w hat hnd given streng th  to  the  SR 
industry  was the full xupport and  backing  received 
Irom  the industria lized  counlric '; T h e  industry  
was phutned with th e  p rio rity  ob jective o f  mcelfng 
th e  needs o f these induhtriali7i*d coun tries , a lthough



n a t u r a l  rub ber— p la n s  f o r  t h e  rLTURl;

Ihc initial need was largely pol.tica! in nature 
Furtherm ore, ihc capital iijlcnsivc nature o f the 
industry necessitated ihe ronnallrin o f mutti- 
natioDal corporations lo manage a n l  operate the 
SR  plants, th rough which the industry was able to 
enjoy capiivc markets, economies o f scale and 
massive R «nd D pfogram m es.

The pi imary strength o f the SR indu try  revolv­
ed round the availability o f  abundant suppliei; o f 
pctro-chem ical fee.’stocks at very tow prices. With 
the polym er boom  immediately afier the war, with 
new nolym erizution techniquesi and  new m onumers 
being discovereJ and  developed in imivetsitics a rd  
industrial laboratories, it became the trend for the 
synthetic sector lo  challenge the very existence o f 
the  biologically-based polymers. The SR industry 
m iscalculated its ability  to  provide cheaper substi­
tutes in ab u n d an t q uantities, always assum ing that 
the p r ic ;  o f  petroleum  would rem ain low and  its 
supplies inexhaustible.

Total E lastom er Coiisiimplion

Very few industries have indei-d displayed as 
fast a g row th as the e lastom er industry. As 
essential raw m aterials in in d u 'tr ia l production, 
bo th  N R  and  SR have en joyeJ increasing dem and 
in line w ith global econom ic and  popu 'a tion  
grow th. H istorically , world dem and for bo th  N R  
a n d S R  approxim ately doubled itself every decade, 
as can  be seen from Table I. The N R  sector, 
however, was unable to  expand as fast as it should, 
resulting in definite shortfalis in suppK which had 
to  be filled by SR . F o r exam ple, whiie the total 
dem and fo r rubbers has grown a t an  annual 
ra te  o f  7 per cen t since 195-K N R  supply has 
increased by only 2 per cent. The N R  supply 
was iteces-arily limited by a  num ber o f  basic 
factors, the principal o .'c s being the absence o f  a 
dynam ic production p.ilicy, the inherent inelasti­
c ity  o f  a p cren ia lc ro p  a n d th e  built-in conservative 
und pessim istic planting policy. SR, on the o ther 
hand , was able to  exploit to  the maximum the 
cheap  and  apparently  abundan t petroleum  feed­
stocks as well as the  econom ics o f scale in the 
contex t o f a growing m arket. Cons:queiitly , the 
m arket share o f N R  declined from virtually 100 
p e rc e n t before the sccond world w ar to the current 
level o f 32-33 percen t.

A part from supply inhibition, the  volatility of 
the N R  m arket and  associated trading features 
have tended to  prevent the  maximum utilisation 
o f  N R . It is a well-known fact thdt when NR 
prices are  high, consum ers tend lo  switch to SR. 
O n the o ther hand, when N R  prices dechne, the 
switch back is n o t au tom atic fo r fear o f causing 
a  price h ike Thus, N R  suffers on both counts as 
a re>ult o f  price iostability. which complicates 
long-term  planning by both consumers and 
producers.

Younghigh-jKWing done 

TABLt 1

Consumplion i7nj M arket Share o f  \ 'R

Year

Total world 
rubb:r cofi- 
vuinption 

lOOo loncesi

NR
cunsu.iiprion
<000 tonws)

NR of 
tb: mjflcct 

f . )

1900 53 53 100
!910 102 102 100
1920 m 302 100
1930 722 722 100
1940 I J 2 7 1,127 ICO
1950 2,339 1.750 75
i960 4,4!'0* 2,095 48
1970 2,992 35

Petroleum Situation

T heO P tlC  couniries* initiative inre\iew.ing the 
p.Troleum situation, cspc.'ialh in respect o f the 
cost and avai!a'’i'ity  o f  this non renewable re­
source. s a i  the  price-hike therefrom sh irked  the 
w .iilJ into the realization tha t there is need to 
re.lew  giobiil a ttitudes towards resource conserva­
tion, energy requjrcmcnt-; and cnvironmctai 
tion. No doubt, the damaging cffects ol the



incce.ised pelroieum  priccs lo  the econom ies o f 
consum ing countries, in  i{s lu rn , had im pinged on 
the m ark e t fo r n a tu ra l rubber. H ow ever, with 
the m ore realistic price o f  feedMocks lo r  synthclic 
ru b b e r, th e  icchno-econom ic strengtJi o f natural 
ru b b e r  h a i  been p laced com pletely ou tside the 
re jc h  o f  any  com peting  synthetic substitu tes.

O bviously , the a d \c n t o f  such a n  en e rg y / 
m aterial crisis, coupled  w ith th e  global concern 
w ith environm en ta l po llu tion , adds force lo  the 
general p ro p o sitio n  tha t th e  w orld is m oving from  
a  peiro-chem ica! era  lo  a  ■‘ biological products 
e r a " ;  o r  m ore specifically, in o u r  con tex t, the 
‘ n a tu ra l ru b b e r e r a ” . The con tra st betiveen 
na tu ra l ru b b e r, a renew able  m ateria l p roduced  by 
an  essentially  n o n -po llu ting  in dustry , and  the 
sy n the tic  e las tom ers  m ad e  from  scarce and  now 
exceedingly expensive feedstocks is therefore 
obvious. I will n o t e lab o ra te  on  it. Suffice it to  
po in t o u t th a l econom ic pow er has m fact lilted  
th e  situa tion  well in fav o u r o f  n a tu ra l m aterials. 
In  th e  1950s a n d  th e  1960s, syn thetic  ru b b e rs  had  
to  fill th e  g ap  th ro u g h  volum e p ro duc tion  based 
ch eap  feedstocks from  o il because o f  th e  inability  
o f  na tu ra l ru b b e r  to  satisfy w orld  ru b b e r d e m a n d ; 
advan tage  was a lso  taken  o f  econom ies o f  scale 
arising  fro m  b i ^ e r  p lan ts . T he U -shaped  cost 
func tion  so  o ften  ta lk ed  a b o u t by econom ists in 
th e  con tex t o f  scale econom ies has finally bo tto m ­
e d ; th e  co^ts o f  p lan t have escalated and  the ex­
cessive c ap ita l requ ired  have  becom e inh ib itina. 
N a tu ra l ru b b e r, therefore , is n o  longer faced wiffa 
a  one-sided  com p etitio n . T h is  m ay be  gleaned 
fro m  th e  1 9 6 7 / 1974 feedslocks costs fo r  synthetic  
ru b b e rs  show n in  T ab ic  2.

T a b l e  2 

Prices o f  fe e d s to c k s  and  monom ers  
1967 a n d  1974

US* per lonne % increase
Fccdslock 1967 1974 in p r i«

N a p h th a 30 130 550
B enzene 74 500 576
B utad iene 185 385 108
Styrene 180 800 344
Isop rene 275 660 140

T h is  s itu a tio n  Is n o t sim ply a feature  o f  the 
energy  s h o r t a ^  o r  crisis. T here is ta lk  today  o f  
a  fu r th e r  upw ard  a d ju s tm en t in p e tro leum  prices 
in  keeping  w ith  in fla tion . In  sp ile  o f  new  d is ­
coveries a n d  olT-sh-<re exp lo ita tio n , petro leum  is 
a n  e x h austib le  resou rce  w ith in  any  reasonable  lim e 
scale. A fte r a ll, i t  is sun ligh t energy, absorbed  
th ro u g h  p lan ts  a n d  m am m als w hich then d ecay and  
e n d  up  a s  p e tro leum  in a tim espan  o f  million> o f 
yea rs . T h is  petro leum  is the c u rre n t sou rce  o f 
pe tro -chem ica ls  lead ing  lo  the p ro d u c tio n  o f 
sy n the tic  ru b b e rs . In  con tra st, the  Hevea  tree

photosynthclicaJly converts sunlight energy into 
na tu ra l ru b b e r  everyday.

O ne fundam en tal requ irem en t in to d ay ’s con­
tex t IS the need for us. bo ih  from  the N R  an d  SR 
sectors, to  m ove in to  a  position  o f  com plem ent­
a tio n . T he key po in t th a t we m u.u all appreciate 
IS th a t while Ih'j world can n o t d o  w ithou t n a tu ra l 
m bber, neither can it d o  w ith o u t synthetic  rubber. 
I h i s  rcahzation  has prom pted  the tw o industries 
lo  sh ift from  the b ille r aggression o f  th e  W^Os lo 
th e  co -e .\is te ice  o f  th e  1960s and , hopefully  to 
com plem en tation  in the  1970s. The energy crisis 
has dram atica lly  in troduced  new  dim ensions into 
Ihe ro le  o f  n a tu ra l ru b b e r vis-a-vis syn thetic ru b b tr  
in satisfying th e  prow ing  w orld  dem ands fo r  all 
elaslom ers. W ith and  eye to  th e  need o f  fu ture  
generations, it is im pressive th a t m ore careful, 
op tim al use o f  resources is called fo r  by  way o f 
effective conservation  p rogram m es. A  new  type 
o f  ap p ro ach  betw een the SR  a n d  N R  is required  
fo r the w elfare o f  m an  and  the w orld . This 
app ro ach  will inev itab ly  involve close co llabo ra tion  
betw een the tw o  industries in its to ta lity . There
IS no  o th e r  prac tica l alternative.

The Smali-M aD Industry

In  th e  light o f  the above, it is im p o rtan t fo r us 
to  a p p rec ia te  th e  s tru c tu re  o f  th e  N R  in d u stry  in 
Sou th east A sia. T h e  industry  is characterized  by 
the d irec t involvem ent o f  sm all-ho lders w ho own 
a n d  cu ltiva te  som e 67 p er cen t o f  th e  to ta l p lan ted  
a rea s  in M alaysia , 78 per c en t in Indonesia , and  
95 p e r  cen t in T h ailan d . T h is  fea tu re  is p a rti­
cu la rly  im p o rtan t, since it has g rea t socio-econo- 
ra ic  bearings on  the reg ion ’s prosperity  and  
developm ent. M o st o f  th e  sm all ho ld ings are  less 
th an  5 hec ta re i apiece and  a re  w idely scattered, 
W hile th ere  a re  o rgan ized  public-sector land  
developm ent schem es a n d  co-opera tive  activities 
th e  m a jo r p ro p o rtio n  o f  th e  sm all-ho lder sector 
rem a in s in  th e  han d s o f  scattered  ind iv iduals. It 
is because na tu ra l ru b b e r  is capable  o f  grow ing 
under very diverse soil co n d itions, on  difficult 
te rra in  a n d  n o t overly  sensitive to  m anagem ent 
s tan d a rd s, th a t  the  confidence o f  th e  sm all-ho lder 
has been  g enerated . T h e  c ro p  itse lf can  be readily  
harvested  a n d  converted  i n to a  saleable com m odity  
w ith  easily acqu ired  skill and  w ithou t m uch risk 
o f  d e te rio ra tio n . F lex ib ility  in the dem and for 
ag ro -m anagem en t inpu ts and  flexibility in the  scale 
o f  p ro d u c tio n  and  processing have m ade N R  an 
a lm o st ideal c ro p  to r  sm all-holders. It is th is 
confidence o f  the sm all-ho lder in the  rural 
sector o f  S ou theast A sia th a t has c o n trib u ted  to 
the c on tinued  expansion  o f  N R  p ro duction  through  
th e  fac t a n d  lean  years o f  th e  p ast. T o  sustain  
th e  in terest o f  th e  sm all-ho lder a nd  to  enhance his 
confidence In the industry , th ere  is a  need to 
m odern ize h is op e ra tio n s in  keeping  w ith his 
a sp ira tio n s a n d  those o f  th e  region fo r a  higher 
s ta n d a rd  o f  living in  th e  ru ra l sector.



NATIIKAL KUBBLK— PI.ANS FOR T ilt FUTURt

Latex beiBs weighed at a  Malaysian rubber estate

A  Dynamic Productioo Policy

E xpsrt pro jections indicale tha t the world will 
require a  to tal e lastom er supply o f 15 to  17 million 
tonnes in the  1980s (C h a n  I). In  a techno-econo­
m ic analysi<i. the  M alaysian R ubber Research and 
D evelopm ent Board has estinsatc.1 iha t N R could 
account fo r a m arket share  o f 43 per cent taking 
into consideration the technical and econom ic 
faclors, includ ing  energy cost, petroleum  prices 
and  environnien taliim . The world has finally 
com e to  accept th a t p e tro le jm  is exhustible 
resource. Prices are  no  m ore to  be considered 
stable and  general m aterial shortages will be a 
significant factor m the next decade. W hat this 
im plies is th a t the N R  supply will have to  be 
doubled in a m atter o f ten years ju s t to  sustain 
the trad ilionol usage of N R

R ecognizing this situation and the inevitable 
requirem ents o f tsopreuic rubber, synthetic cis- 
polyisoprene capacities are being generated in 
certa in  parts o f  the w orld and  considerations are 
being given to  reviewing the culture o f long forgot­
ten  rubber-bearing plants such as ‘ Guayule* and 
‘ G o lden  R o d ’. lu  the case o f  cis-polyisoprene. 
the U SSR  has declared her intention o f  creating 
a m illion-tonne capacity, while the US is mvesti- 
gating  the com m ercial viability o f  a t  Jea 't two 
rubber-bearing  plants. International agencies, 
such  as the W orld Bank, have already forecast a

m illion-tonne shortage o f N R  by 1980, The con 
fideace in these econom ic forcasts is enhanced by 
the recent announcem ent by the GAS in the US 
tha t it will increase its stockpile to  over 500,000 
tonnes. From  the historical review given earlier, 
the le .son is clear: that a lack o f confidence on the 
part o f N R producers, and miscalculation on the 
part o f  SR  prod *cers have to ^ ih e r  brought about 
the unnecessary transient imbalances between 
supply and dem and and associated ditttculties faced 
by the e lastom er<onsum iog world. The Utuation 
calls for a dynamic produciion policy in the region 
a < a  whole to  ensure that NR can m avim izeits 
share in the expanding elastomer market.

"A  dynamic policy cannot succeed w 'ith o jtth e  
active involvement o f the small producers who 
collectively control a major p roportion o f rubber 
production in Southeast Asia. This aspect assumes 
im portance in a view o f the fact that research 
innovations have been traditionally slow to  make 
any impact on the small-holdcr sector. To achieve 
the satisfactory implementation o f a dynamic pro­
duction policy, a review o f the technologies that 
are  already arailable and which can be brought to 
bear immediately is appropriate.

Let me. therefore, outline several salient featurfs 
o f the M alaysian approach, no t only in relation 
to  the success o f  research in the past but also in



Production Research

The theo retical limit, o f  Hevea  yield capacity  
has been estim ated  a t 9.000 k g  per iiectare. in  
p ractice  today , pfan ling  m ateria ls capabic  o f  yield­
ing m ore  than  2,500 kg  per h ectare  a re  available 
(C hart 2). C om pared  w ith  th e  cu rren t national 
average y ields in  the r tg io n , which range from  
500 to  t 000 kg per hcctare. an  accelerated  rep lan t- 
ing prog ram m e u tiliz ing  th e  best p roven plan ting  
m ateria l a lready  availab le  can  ach ieve a 50-100 
per cent im provem en t vvith n a decade provided  a 
m issionary  ap p ro ach  to  re p h n lin g  is adopted .

Research  has p ro d u .;td  a m e th o d  o f  m odern i 
2ing  t h e t r « s  a lready  on  th e  g ro u n d  w ithou t the 
neces-ity  o f  rep lan ting . T h e  innovation  is  yield 
s t im u la t io n  usiD g ethyk-ne gas e ith e r in  the  fo rm  
of th rei o r  gas ab so rbed  in m o lecu lar sieves. By 
s tim u la ting  trees o f te n  y ears o r  o lder in lap p in e , 
h ig h .r  yield levels in m o st p lan ting  m ateria ls cjTi 
be secured  to  the ex tea t o f  60 -100  p er cen t. Even 
very o ld trees having  p o o r b a rk  renew al can  be 
s tim u la ted  w ith  upw ard  tap p in g  o n  th e  virgin 
panel above  the tap p in g  cu t. Such a technique 
h as  given 100-130 p e r  cen t in creases in yield in 
recen t trials.

n e  im m atu rity  period  o f  five to  six years 
w hich hds been a n  inh ib iting  fa c to r  fo r new invest- 
raen is  can  now  be significantly  reduced  T he u«e 
o f  advanced  p lan ting  m ateria ls w ith  m o d e rn  ag ro ­
nom ic p rac tice s  can  c u t d ow n  the im m atu rity  
period  to  fo u r years, a n d  three-year ta rg e t is w ithin 
rea liza tion .

The  co ncep t o f  u tilizing th e  H evea  p lan t as a 
com posite  sou rcc  o f  raw  m ate ria ls  has show' p ro ­
m ise. W ith  th e  d ese lopm en t o f  precocious high- 
yie ld ing  m ateria ls a n d  efficient u se  o f  s tim u lan ts  to 
en hance  latex Row. a  rep lan tin g  cycle o f  tw enty 
years becom es econom ically  a ttrac tiv e . A t the  
end  o f  th is  p e rio d , th e  ru b b e r  tim ber a fte r p ro p e r 
chem ical trea tm en t can  be used s jccessfu lly  for 
fu rn itu re , pane lling , flooring  and  nu m ero u s o th e r 
ap p lica tio n s, inc lud ing  pu lp  and  paper. R esearch 
devi;lopnien ts have ind icated  th e  possib ility  o f 
ind u c in g  He\>ea trees to  flow er a t  will. T h e  ru b b e r 
seeds so p ro d u ced  can  constitu te  a  com m ercial 
so u rce  o f  sem i-d ry ing  oils and  fa tty  acids while 
th e  residues can  b e :o m e  a  supplem ent to  ca ttle  
feed.

Advanced  techn iques o f  tissue cu ltu re , borti- 
cu ltu ia l  m an ip iila tio n , dw arfing, d iscrim inato ry  
fe rtilize r usage a re  a ll deve lopm en ts a t  various 
s ta g «  in th e  research  pipeline.

w ith encapsu la tion  o f  fertilizers have ^hown im­
m ediate and  d is tinc t benefits. R esearch achieve­
m ents in b iology have i deed been significant.

Som e o f  these developm ents wilt be o f im m edi­
a te  consequence in achieving p ro d u ctio n  increase, 
which will becom e manil'est in the next five years, 
while others are  in term ediate  o r long-term . '

P roducts R esearch

The in tro d u :lio n  o f technical specifications a id 
th e  use o f  new  procc>sing m ethods in Southeast 
A sia began in 1 '65 . F rom  sm all b -g-nnings, 
technically-specified rubbers in new p resen ta tions 
have revolu tion ized  the im age o f  N R  in 
factories in consum ing  cou i.tries . N early  30 per 
cen t o f  S ou theast A sian p ro d u ce  is now  represented 
in one from  o r  an o th e r  by technically  specified 
grade?, f th x h  a re  designed to  re ta in  the native 
e tce ilence  o f  th e  n a tu ra l ru b b e r m olecule.

HV/A th e  succcss o f  the  technically-spccified 
ru b b e r schemes and  the ir  en ihusia '.tic  acceptance 
by  consum ers, the industry  is fast m oving tow ards 
th e  concep t o f  custom  processing fo r ‘•pacified end- 
uses, The M alaysian  N R  industry  has a lready  
in itia ted  ‘ly re  ru b b e r ' as the general pu rp o se  grade 
a ttu n ed  to  th is m ark e t. T h is  com posite  b lend  o f  
30 per cen t latex . 30 per cen t unsm oked sheets 
a nd  30 per cen t fisld coagulum  w ith 10 per cent 
ru b b e r  p lastic izer has been developed w ith the 
objective o f  o b ta in in g  a  balance betw een volum e 
requ irem en ls , econom y an d  the techooiogical p ro ­
perties requ ired  by th e  ty re  sec to r. Such a  rubber 
provides un ifo rm  propertie.>:, savci expensive m ix­
ing op e ra tio n s, avo ids  com plex  inventories and 
fu rth e r assures consum ers o f  th e  benefit o f  h igher 
d ispersib ility  in blend> and  o f  the  advan tages o f 
low -tem pera tu re  c rystallization  o n  s to rage. C on­
sum er eva lua tion  o f  vo lum e quan tities  o f  th is 
ru b b e r  h a s  generated  en thusiasm  an d  interest.

E nzym e-deprrieinized  rubbers, oil-ex tended  ru b ­
bers. oil-ex tended  carbon  b lack m asterbatchcs. 
co n s tan t viscosity rubbers, su p e iio r processing 
rubbers  a n d  a m u ltitude  o f  o th e r special purpoM  
rubbers  have all appeared  on  the ho rizon , arising  
from  chem ical and  technological research . W hile 
these developm ents have aroused  in terest ranging 
from  cu rso ry  to  en thusiastic , th e  evolving features 
in consum er op era tio n s shou ld  en hance  the 
acceptab ility  o f  these m aterials.

N R  in pow der and  paste  fo rm s is now  becom ­
ing a  reality  in the  p ro d u c tio n  scene. A pilot 
p lan t is now  in  o p e ra tio n  in  M alaysia processing 
n a tu ra l ru b b e r  latex in to  free-flow ing powders.

T he m ateria ls can  w ith stand  th e  rigou rs  o f 
sh ipm en t and  a  specialist m ark e t is now  em erging. 
T he process is, how ever, influenced by high freight 
cost. It is necessary, nevertheless, to  evolve a 
m ore viable system  to  generate  th e  ava ilab ility  o f



■' Elephant foot ”  budding, one of many methods 
10 hasten m aturity  and to increase yield

N R  pow ders to  answ er th e  fu ture  au tom ation 
requirem ents o f  the m anufacturing  industry. An 
experim ental m ethod  is now  available in the 
labo ra to ry  to  produce reversible pastes from llevca  
latex. W hile th is does n o t com pleiely answ er the 
chem ist's  d ream  o f  producing  reversible latex 
pow der, the paste is a com prom ise, and  technolo­
gical assessm ent o f  reconstituted latex from such 
paste has not indicated any  real problem.

The w hole are-i o f  N R  m odification chemistry 
is now being reviewed in M alaysian laboratories. 
T he underlying philosophy is w hether N R  can be 
used as a feedstock for new polymer^. As the 
reaction  and  extent o f modification can be con­
trolled, it can be directed tow ards im proving pro­
perties not only im portan t to  the traditional areas 
o f  N R  usage M ich as ageing, bonding, abrasion 
resistance, adhesion, etc., b u t m ore im portant, to 
the incorporation  o f  special properties such as gas 
im perm eability , solvent resistance, thcrmo-plBsti- 
c ity , etc. M odification techniques titiuned to 
ta ilo ring  hardness, resilience and  glass transition 
tem peratu re  to  specific engineering uses have been 
m ade possible and  practical.

hound^anti-ox idants efficient and semi-efficient 
vulcanizat.on systems and the revo lu .io r^S  
development o f di-urcthnne crosb-Hnking. ^

All these products indica'e the requTefr.cnt of 
a  new dimension tn research philosophy quite 
apart from the conver.tional approach o f proicct- 

the traditional areas of uses. Achie%’ements 
^ a y  have been significant, hut possibilities for 

the future a re  even more exciting and immense.

Planned ^0606 o f the Future

It is no t my intention to lake on tl.e role o f a 
planner for all producing cour.trics. W hat 1 
would like to do, with the background that I have, 
witti an element o f  intuiiir'n if  you like and 
certamly with a knowledge and involvement in 
the activities o f producing countries, is to describe 
to  you what in fact should be the planned shape 
o f things for the N R producing .scene. The basic 
factors that must be catered for arc:

(a) a dynamic and vigorous production policy 
in all producing countries;

(b) the multiplicity o f grades o f natural rubber 
must d isappear and instead th r • hould be 
one general purpose grade, thati-,. Standard 
N atural Rubber (SNK), from the producing 
regions o f the w orld;

(c) the consum ption o fn a 'u ra l ruhh rr must be 
diversified into (i) .special purpose uses 
employing the elastom eric propcrtie>. and 
(ii) non elastomeric uses by modification of 
the natural rubber molecule;

(d) natural rubber should be considered as a 
com posite material with its latex, its timber 
and its seeds providing sources o f raw 
materials o f the future; and

(e) natural rubber in producing regions should 
be processed to a stage as near the fabri­
cated product as possible to optimr?e ilie 
use o f  energy.

How are  these factors to  be m e t?  In what 
way could this become manifest as the idea! pro­
ducing scene o f the future ? Let me now describe 
to  you the natural rubber scene of tomorrow.

The growing o f  natural rubber will be in econo­
mically viable small holdings consolidated in(o a 
plaotation-type operation. Each unit o f the 
com posite plantation will be operated by share­
holder workers. Management o f each composite 
plantation will be in the hands o f fully-qualified 
technicjl personnel.

Planting materials will be supplied from a 
central unit with decentralized nurseries of a few 
selected high-yielding materials. Such maicriaJs 
would have undergone genetic improvemenis not 
only through breeding in the conventional sense
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The theoretical lim it o f  Hevea  yield capacity  
has been estim ated  a t 9,000 kg per hcctare. In 
practice  today , p lan ting  matenaLs capabic  o f  yield­
ing m ore than  2,500 kg  per heclarc  a re  available 
(C h a rt 2). C om pared  w ith  th e  cu rren t n a tio n a l 
average y ields in  the reg ion , which range from  
500 to  1 000 kg per hcctare . an accelcrated rep tan t- 
ing p ro g ram m e u tiliz ing  the best proven p lanting 
n u iten a l a lready  availab le  can  a c h ie /e  a  50-100 
per cen t im provem ent w ith 'n  a decade provided  a 
m issionary  ap p ro ach  to  rep lan ting  is adopted .

Research  has p ro d u .^ d  a m ethod  o f  m odern i­
zing  Ihe trees a lready  o n  the g round  w ithou t the 
necessity  o f  rep lan ting . T he innovation  is yield 
stim u la iio n  usm g e th y lfn e  gas e ither in the form  
o f  th re l o r  gas abso rbed  in m o lecu lar sieves. By 
s tim u la ting  trees o f te n  yea rs  o r  o lder io tapping , 
h ig h . r  y ie ld  levels in m o st p lan ting  m ateria ls ea i 
be secured to  th e  ex ten t o f  60 -100  p er cen t. Even 
very o ld trees havicig p o o r  b a rk  renew al can  be 
s tim u la ted  w ith u p w a rf  tap p in g  o n  ib e  virgin 
p anel ab o v e  the tapp ing  cut. Such a  techn ique 
h as given 100-130 per cen t increases in  yield in 
recen t trials.

The  im m atu rity  p eriod  o f  five to  six years 
w hich  has been a n  in h ib iting  fa c to r  f o r  new  invest­
m en ts  can  now  be significantly  reduced . T h e  u ,c  
o f  a dvanced  p lan ting  m ateria ls w ith m o d e rn  ag ro ­
nom ic prac tices  can  c u t d ow n  th e  im m atu rity  
period  to  fo u r years, an d  th ree-year ta rg e t is w ithin 
rea liza lion .

The  concep t o f  utilizing th e  Hevea  p lan t a s  a 
co m p o site  sou rce  o f  raw  m ateria ls has show  p ro - 
rnise. W ith  th e  deve lopm en t o f  p recocious h igh- 
yie ld ing  m ateria ls a nd  efficient u se  o f  s tim u lan is  lo  
enhance  latex flow , a rep lan ting  cycle o f  tw enty  
years becom es econom ically  a ttrac tive . A t the 
e n d  o f  th is  p e rio d , th e  ru b b e r  tim b er a fte r p ro p e r  
chem ica l trea tm en t can  be used sjccessfu lly  fo r 
fu rn itu re , panelling , floo ring  a n d  n u m ero u s o th e r 
a p p lica tio n s, inc lud ing  pulp  and  paper. R esearch 
d ev ilo p m en ts  have ind icated  the possibility  o f 
m d u c io g  H evea  trees to  flow er a t  will. T h e  rubber 
seeds so p roduced  can  co n s titu te  a  com m ercial 
so u rce  o f  sem i-d ry ing  o ils and  fa tty  acids while 
th e  residues can  b e ;o m e  a  supp lem en t to  c a ttle  
feed.

A dvanced  techn iques o f  tissue cu ltu re , h o rti- 
t u l tu ta l  m an ip u la tio n , dw arfing , d iscrim inato ry  
fe rtiliz e r usage a re  a ll developm ents a t  various 
stages in  th e  research  pipeline.

w ith encapsulation  o f  fertilizers have show n im­
m ediate and  d is tinc t beiichts. Rc&carch achieve- 
inenls in b iology have i deed been significant.

Som e o f  these developm ents w ill be o f  im m edi­
a te  consequence in achieving p roduction  increase, 
w hich will becom e manil'est in the  nex t live years, 
w hile o thers  are  in term ediate  o r  long-term .

Products Research

The in tro d u .'tio n  o f technical spccitications a id 
the use o f  new processing m ethods in Southeast 
A sia began in 1‘ 65. F rom  sm all b -g  nnings, 
technically-specifled rubbers in new p resen ia tious 
have revolu tion ized  the im age o f  N R  in 
factories in consum ing  cou i.tries . N early  30 per 
cen t o f  Sou theast A sian produce  is now  represented 
in one from  o r an o th e r  by technically  specified 
g rades, w h:ch arc  designed lo  re ta in  th e  native 
excellence o f  the na tu ra l ru b b e r m olccule.

W ith  the  success o f  the  technically-specificd 
ru b b e r sch^mcs a n d  th e ir  enihusia'U ic accep tance 
by  consum ers, th e  industry  is fast m oving tow ards 
the concep t o f  custom  processing fo r  specified end- 
uses. T he M alaysian  N R  industry  has already  
in itia ted  ‘ly re  ru b b e r’ as the  general pu rp o se  grade 
a ttu n ed  to  th is  m ark e t. T his com posite  blend  o f 
30 per cen t latex . 30 per cen t unsm oked sheets 
a n d  30  p r r  cen t rtsld coagulum  w ith 10 per cen t 
ru b b e r  p lastic izer has been developed  w ith  the 
ob jective o f  ob ta in in g  a b alance betw een volum e 
requ irem en ts, cconom y and  ih e  technological p ro ­
perties required  by the ty re  sector. Such a ru b b e r 
provides un ifo rm  properties, save< expensive m ix­
ing op e ra tio n s, avo ids com plex inven to ries and 
fu rth e r assu res consum ers o f  th e  benefit o f  higher 
d ispersib ility  in b lends an d  o f  th e  advantages o f 
low -tem pera tu re  crystaU izafion o n  storage. C on­
sum er eva lua tion  o f  vo lum e quan titie s  o f  this 
ru b b e r  has generated  en thusiasm  and  interest.

E nzytne-deprrte in ized rubbers, o il-ex tended  ru b ­
bers, oil-ex tended  carbon  b lack raasterbatchcs. 
co n s tao t viscosity rubbers, superio r processing 
ru b b e rs  a n d  a  m ultitude  o f  o th e r special pu rpose 
rubbers  have all ap peared  on  th e  ho rizon , arising 
from  chem ical a n d  technoleg ical research. W hile 
these  developm ents have a roused  in terest ranging 
from  cursory  to  en thusiastic , th e  «volving features 
in consum er opera tions shou ld  enhance the 
acceptab ility  o f  these m aterials.

N R  in pow der an d  paste  fo rm s is now  becom ­
ing a  reality  in the  p ro d u c tio n  scene. A pilot 
p lan t is now  in o p e ra tio n  in M alaysia processing 
na tu ra l ru b b e r lalex in to  free-flow ing powders.

T he m ateria ls can  w ith stand  th e  rigou rs  o f 
sh ipm en t and  a  specialist m arke t is now  em erging. 
T he process is, how ever, influenced by high fretghi 
cost. I t  is necessary, nevertheless, to  evolve a 
m ore viable system  to  generate  the  ava ilab ility  o f



“ Elephant fiwl ”  budding, one o f  many methods 
to  hasten maturity and lo  increase yieid

N R  pow ders to  answ er th e  future au tom ation  
requirem ents o f  the inanufacturing industry. An 
experim ental m ethod  is now avaifable in the 
labo ra to ry  to  prnduce reversible pastes from  Ifevea  
Jates. W hile th is does not Gompleiely anNWcr the 
chem ist's  d ream  o f  producing  reveniible latex 
pow der, the  paste is a com prom ise, and  technolo­
gical assessm ent o f  reconslituled latex from  such 
paste  has not indicated any real problem .

The w hole a re i  o f  N R  m odification chemistry 
now being reviewed in M alaysian laboratories. 

T h e  underlying philosophy is whether N R  can be 
used as a  feedstock for new polymers.. As the 
reaction  and  ex ten t o f  m odification can be con­
trolled, it can  be directed tow ards im proving pro- 
p srlies  n o t only im portan t to  the trad itional areas 
o f N R  usage such as ageing, bonding, abrasion  
resistance, adhesion, etc., b u t m ore im portan t, to 
the inco rpo ration  o f  special properties such as gas 
im perm eability , solvent resistance, thcrm o-plasti- 
city, etc. M odification techniques a ttuned  lo 
ta ilo ring  hardness, resilience and  glass transition 
tem peratu re  to  specific engineering uses have been 
m ade possible and  practical.

bound anli-oxidants. efficient and scmi-efficient 
vulcanization systems and  th e  revoluiionary 
developm ent o f d i-urethane cross-linking.

All these products indica'e the requirerr.fiit o f 
a new dim ension in research philosophy guile 
a p a it from  the convei.lional arproach  o frro le c t-  
ing the traditional areas o f  usrs. Achievements 
today have been significant, bu t possibilities for 
the future are  even more exciting and immense,

Planned Scene of the Future

It is n o t my intention to lake on the role o f a 
p lanner fo r alt producing cour.trics. W hat I 
would like to  do, with the background that I have 
<Mth an element o f intuitii’n if you hke and 
certainly with a knowledge and involvement in 
the ac tiv iti«  o f  producinf countries, is to  describe 
to  you w hat in fact should be the planned shape 
o f things for the NR producing ^ e n e . The basic 
factors that must be catered for are;

(a) a  dynam ic and  vigorous production policy 
in all producing countries;

(b) the m ultiplicity o f g r a d e  o f n atural ruhber 
m ust d isappear and instead ih r  -hould be 
one general purpose grade, tha t ii. S iandard 
N atu ra l R ubber (SNK), from the producing 
regions of the w orld ;

(c) the c o n su m ^ io n  o f  na«ural ru b b rr must be 
diversified into (i) special purpose uses 
em ploying the elastom eric propeitie-;, and 
(ii) non elastom eric uses by modification o f 
the n a tu ra l rubber m olecule;

(d) natural rubber should be considered as a 
com posite m aterial with its latex, its lim ber 
and  its seeds pttividing sources o f raw 
materials o f the fu ture; and

(e) natural rubber in producing regions should 
be processed to a stage as near th s  fabri­
cated product as possible to  optim ize >he 
use o f  energy.

How  are  th « e  factors lo  be met ? In what 
way could this become m anifest as th f  ideal pro­
ducing scene o f the  fu ture ? Let me now  describe 
to  you the natural rubber scene o f tom orrow .

The growing o f n a tu ra l rubber will be in econo­
m ically viable small holdings consolidated into a 
p lan tation-type operation . Each unit o f the 
com posite p lan tation  will be operated by share­
holder workers. M anagem ent o f  each composite 
p lanlation will be in th e  hands o f  fully-qualified 
technical personnel.

Planting m aterials will be supplied from a 
central unit with decentralized nurseries o f a few 
selected high-yielding m aterials. Such materials 
would have undergone genetic improvements not 
only through breeding in the conventional sense



Prodijction Research

The tJieorctical lim it o f  Herea  yield capacily  
has ^ e n  e^;lnnated a t 9,000 kg per hcctarc. In 
practice  today , p lan ting  material-, capabic  o f  yield­
ing m ore than  2,500 kg  per hectare  are  availab le 
(C h a rt 2). C om pared  w ith  th e  cu rren t national 
average y ields in th e  Tv-gion, which range from  
500 to  1 000 kg per hectare , an accelcrated  rep tan l- 
ing p rog ram m e u tiliz ing  th e  best p roven plan tinc 
m ateria l a lready  ava ilab le  c a i ia c h ie r t  a 50-100 
per cent Jm provem ent w ith n a decade p rovided  a 
m issionary  app roach  to  rep lan ting  is adop ted .

Research  has p roduced  a  m e th o d  o f  m odern i­
z ing the trees a lready  o n  th e  g round  w ithou t the 
n eces-ity  o f  rep lan ting . T h e  innovation  is yield 
stim iila tion  using e th y lfn e  gas e ith e r in the form  
o f  th rel o r  gas a b so rb ed  in m o lecu lar sievci. By 
s tim u la tin g  trees o f  ten y ears o r  o ld e r in tapping , 
h ig h .r  y ield  levels m m ost p lan ting  m ateria ls ca  i 
be secured  to  th e  ex te .it o f  6 0-100  per cen t. Even 
very o ld trees hav ing  p o o r  b a rk  renew al can  be 
s tim u la ted  w ith  upw ard  tapp ing  o n  th e  virgin 
p an e l ab o v e  the tap p in g  cu t. Such a  technique 
h as given 100-130 per r e n t increases in  yield in 
recen t trials,

The  im m atu rity  period  o f  five to  six years 
w hich  has been a n  in h ib iting  fa c to r  fo r  new  invest­
m en ts  can  now  be significantly  reduced . T h e  u>e 
o f  advanced  p lan tin g  m ate ria ls  w ith  m o d e rn  ag ro ­
n o m ic  prac tices  can  c u t d o w n  th e  im m atu rity  
p eriod  to  fo u r years, an d  th ree-year ta rg e t is w ithin 
rea liza tion .

The  concep t o f  utilizing th e  H evea  p lan t a s  a 
co m p o site  sou rce  o f  raw  m ate ria ls  has show  p ro ­
m ise. W ith  th e  deve lopm en t o f  p recocious high- 
yie ld ing  m ateria ls  a n d  efficient use o f  s tim u lan is  to 
e n h a n c j la tex  flow , a rep lan tin g  cycle o f  tw enty  
y ears becom es econom ically  a ttrac tive . A t the 
end  o f  th is  p e rio d , the ru b b e r  tim b e r a fte r p ro p e r 
chem ica l tre a tm e n i can  be used sjccessfu iJy  for 
fu rn itu re , p ane lling , floo ring  a n d  num ero u s o ther 
a p p lica tio n s, inc lud ing  p u lp  a n d  paper. R esearch 
d eve lopm en ts  have ind icated  th e  possib ility  o f 
in d u c in g  trees to  flow er a t  will, T h e  rubber 
seeds so p roduced  c a n  co n s titu te  a  co tnm ercial 
sou rce  o f  sem i-d ry ing  o ils a n d  fa tly  acids w hile 
th e  residues can  becom e a  supp lem en t to  c a ttle  
feed.

A dvanced  techn iques o f  tissue cu ltu re , h o r ti­
c u ltu ra l m an ip u la tio n , dw arfing, d iscrim inato ry  
fe rtiliz e r Ubage a re  all developm ents a t various 
stages in  th e  resea rch  pipeline.

w ith encapsulation  o f  fertilisers have show n im­
m ediate and  d istinct benefits. R esearch achieve­
m ents in b iology have i deed been significant.

Som e o f  these developm ent-; will be o f  im m edi­
a te  consequence in achieving p roduction  increase, 
which will becom e m anifest in the nex t five years, 
w hile others are  in term ediate  o r  long-term . ’

P roducts Research

The in tn idu  :tio n  o f  technical specifications a  id 
the  use o f  new processing m ethods in  Southeast 
A sia began in I ' 65. F rom  sm all b 'g  nnings, 
technically-specified ru b b e rs  in new p rescn ia tions 
have revolu tion ized  the im age o f  N R  in 
fac to ries in consum ing  cou i.tries . N early  30 per 
cen t o f  Sou theast Asian p ro d u ce  is now  represented 
in one from  o r an o th e r  by technically  specified 
g rades, w hich are  designed to  re ta in  th e  native 
excellence o f  the na tu ra l ru b b e r molecule.

W ith  th e  success o f  the  technically-specified 
ru b b e r sch im es and  th e ir  enihusia^tic  accep tance 
by  consum ers, the industry  is fast m oving tow ards 
the concep t o f  custom  processm gfor>pv'citied end- 
uses. T h e  M alaysian  N R  in dustry  has already 
in itia ted  ‘lyre ru b b e r’ as the  general pu rp o se  grade 
a ttu n ed  to  ih is m arke t. T his com posite  blend  o f 
30 per cen t laiex . 30 per cen t unsm oked sheets 
an d  30 p r r  cen t field coagulum  w ith 10 per cen t 
ru b b e r  p lastic izcr has been developed w ith the 
objective o f  o b ta in in g  a b alance betw een volum e 
requ irem en ts, econom y and  ih e  technological p ro ­
perties required  by th e  ty re  sec to r. Such a rubber 
provides un iform  pfopertie.«, save? expensive m ix­
ing op e ra tio n s, avo ids com plex inven to ries and 
fu rth e r assures consum ers o f  the  benefit o f higher 
dispersib ility  in b lends an d  o f  the advantages o f 
low -tem pera tu re  crystaliizalion  on  storage. C on­
sum er eva lua tion  o f  vo lum e quan titie s  o f  this 
ru b b e r has generated  en thusiasm  and  interest.

E nzym e-deprrie in ized  rubbers , oil-ex tended  ru b ­
bers, o il-ex len d e j ca rbon  b lack  m asterbatches, 
co n s tan t viscosity rubbers, superio r processing 
ru b b e rs  a n d  a m ultitude  o f  o th e r  special pu rpose 
rubbers  have all appeared  on  the ho rizon , arising  
from  chem ical a n d  technoleg ical research . W hile 
these developm ents have a roused  in terest ranging  
fro m  cu rso ry  to  en thusiastic , the evolving features 
in  consum er o p era tions should  enhance the 
acceptab ility  o fth cv e  m aterials.

N R  in pow der and  paste  fo rm s is now  becom ­
ing a reality  in th e  p ro d u c tio n  scene. A pilo t 
p lan t is now  in op era tio n  in M alaysia  processing 
na tu ra l ru b b e r  latex in to  free-flow ing powders.

T he m ateria ls can  w ith stand  th e  rigou rs  o f 
.shipm ent and  a  specialist m arke t is now  em erging. 
T he process is, how ever, influenced by high freight 
cost. I t  is necessary, nevertheless, to  evolve a 
m ore  viable system  to  generate  th e  ava ilab ility  o f
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bound anji-oxidanls, efficient and semi-cfRcient 
vulcanization sysiems and th e  revolutionary 

r  cross-]inking.developm eni o f di-urethan

■■ Elepham fo o l"  budding, one o f  many meihods 
to  hasten m aiurity anil lo inCTWse yield

N R  pow ders lo  answ er th e  future au tom ation  
requirem ents o f  the m anufacturing  industry. An 
experim ental m ethod is now  available in the 
labo ra to ry  to  p roduce reversjble pastes from  Hevca 
latex. W hile this does not com pletely an 'w e r  the 
chem ist's  d ream  o f  producing  reversible latex 
p fw d cr, th e  paste is a com prom ise, and  technolo­
gical assessm ent o f  reconstituted latex from  such 
paste  has n o t indicated any  real problem .

Th<? w hole arcu o f  N R  m odification chemistry 
i \  now being reviewed in Malay.sian laboratories. 
T he underlying philosophy is w hether N R  can be 
used as a  feedstock for new polym ers. As the 
reaction  and  extent o f  m odification can  be con- 
froHed, it can be directed tow ards im proving pro­
perties n o t only im portan t to  the  trad itional areas 
o f  N R  usage such as ageing, bonding, abrasion  
resistance, adhesion, ctc.. b u t m ore im portan t, lo 
the inco rpo ration  o f  special properties such as gas 
im perm eability , solvent resistance, Ihcrmo-plastf- 
city , etc. M odification techniques attuned  to  
ta ilo ring  hardness, resilience and  glass transition 
tem perature  to  specific engineering uses have been 
m ade possible and  practical.

All these products indicate the rcquiren-.eni o f 
a  new dim ension in research philosophy c|u,te 
ap art from  the convei.tional nfproach o t'rro iec i-  
m g the tradiliooa! areas o f uses. Achievements 
t ^ a y  have been significant, bu t possibilities for 
the future are  even more exciting and immense.

Planned Scene of the Future

I t  is not my intention to lake on  tl.e roI« o f a 
p lanner for all producing countries. W hat 1 
would like lo  do, w ith the background that I have, 
with an clem ent o f  intuition if you hke and 
certainly with a knowledge and  involvement in 
the activities o f  producing countries, is to describe 
to  you w hat in fact should be the planned  shape 
o f things for the NR producing scene. The basic 
factors tha t m ust be catered for are;

(a) a  dynam ic and  vigorous production policy 
in all producing countries;

(b) the m ultiplicity o f grades o f n atural ruHber 
m ust d isappear and instcakt th  r ; hould be 
one general purpose grade, that is. S iandard 
N atu ra l R ubber (SN K), from the producing 
regions o f the w orld ;

(c) the  co*'sumption o f naiural ru h h fr must be 
d ivenified into (i) special purpose uses 
em ploying the elastom eric properties, and 
(ii) non elastom eric uses by modification of 
the  natural rubber m olecule;

(d) natural rubber should be considered as a 
com posite m aterial with its latex, its tim ber 
and  its seeds providing sources o f  raw 
materials o f  the  future; and

(e) natural rubber in producing regions should 
be processed to  a stage as near th i  fabri­
cated product as possible to  o p tim i»  the 
use o f energy.

How arc  these factors to  be m e t .’ In  what 
way could  this become m anifest as the ideal pro* 
ducing scene o f th e  future ? Let me now  describe 
to  you the natural rubber scene o f tom orrow .

The growing o f natural rubber will be in econo­
mically viable small holdings consolidated into a  
p lan tation-type operation . Each unit o f  the 
com posite plan tation  will be operated by share­
holder workefs. M anagem ent o f  each composite 
p lan tation  will be in the hands o f  fully-qualified 
technical personnel.

P lanting m aterials will be supplied from a 
central unit with decentralized nurseries o f  a few 
selected high-yielding materials. Such materials 
would have undergone genetic improvements not 
only through breeding in the conventional sense



A m aiu re  tree yielding JaU's

b u t raodificafion  a t  the  cell Jcv e l th ro u g h  tissue 
cu ltu re . All h igh-y ield ing  p ian lin g  m ateria ls 
w ould  have g u a ran teed  average yield levels in 
e<cess o f  3,000 k e /h a /y r  d u rin g  the ir  p roduclive 
p eriod . D iscrim ina to ry  m an u rin g  and  efTective 
in te rc ro p p jn g  p ro g ram m es w ou ld  be exercised. 
R u b b e r  reeds g enerated  th ro u g h  induced  flow ering 
will p rov ide  ad e q u a te  m ateria ls  fo r cen tralized  
processing  in to  sem i-dry ing  oils a n d  falty  acids. 
R ep lan ting  prog ram m es will be based  on  a 20-year 
cycle. A t th e  end  o f  I") y e jrs ,  th e  tree  will generate  
ad e q u a te  tim b e r  as a  c o n tin u o u s  and  co n s tan t 
sou rce  fo r  fu rn itu re , panelling , flooring , a n d  pulp 
fo r th e  p a p e r  and  packag ing  industry .

E x p lo ita tion  system s w ould be based  o n  those 
ap p licab le  to  th e  new  variety o f  U c w a  wh^ch 
w ou ld  re sp o n d  to  m Hlim clre cu ts. T h is  would 
em a il a rev o lu tio n a ry  tap p in g  system  allow ing a 
w o rk er lo  ta p  m ore  th a n  a  th o u san d  trees. Slim ul- 
aU on w ould be carried  o u t soon  a fte r m aturity . 
C o llec tion  o f  la tex  will be in  po ly thene bags a t 
m o n th ly  in terv .ils . L iquid  latex will only be 
co llected  fo r  ipec ia l p jrp o se s  fo r reversible pa>lc 
m an-jfac lu re  a n J  fo r latex c o m p ju n j in c .  All 
ag ricu ltu ra l o p e rad o n s  will e ra se  w ith  tapping , 
w hen in d u stria l o p rra tio n s  will com m ence collei;- 
t io n  o f  th e  p o ly thene  h.igs o f latex. Such opera­
tio n s  w ill be in m o d ern  c en tra l factories, processing

m ore th an  a hundred  tonnes a  day. O nly  one 
general purpose g 'a t 'e  o f  natural rubber, th a t is, 
S \ R .  will b? p roduced  iind th is will be cleaner 
a rd  technologically  superio r to  RSS I, while all 
o th e r rubbers  will be ta ilo r-m odified  ones. These 
ccn tral factories w ill have facilities n o t on ly  for 
p rocessing latex and  rubber fo r export b u t also 
fo r custom -com pound ing  and  m anufac tu re  of 
selected r,;b h er iivms. Special-purpose synthetic 
polym ers w ith plastic  a d  cla.stom eric properties 
Will also be m anufac tu red  in these factories fo r 
b lending w ith na tu ra l rubber to  imp.-irt certa in  
special p roperties fo r new  areas  o f  app lica tion .

M arke ting  op e ra tio n s will he cen tralized  into 
large un its w ith technical services being provided 
bo ’ll force an d  a fte r sales to  all custom ers. An 
in te rn a tio n a l buffer sto ck  o f  ad eq u a te  capacity  
will he in o p e ra tio n  to  ensure price s tab ility  at 
equ itab le  levels.

A s th e  dynam ic p roduc tion  policy gains m om c- 
n lu m , m odification chem istry  will becom e m anifest. 
N a tu ra l ru b b e r will n o t only en te r w ider a reas  o f  
engineering  app lica tions b u t will ap p ea r  in the 
m arke t in fo rm s o th e r  th an  th o se  w ith elastom eric  
properties. TTie p ro d u c t m ay he gas im perm eable, 
th e rm op lastic  a n d  even in  liquid form . A s N R  
becom es m odified a n d  adm ixed  w ith special poly­
m ers hav ing  elastic , fib rous, plastic  and  resinous 
p roperties, it w ill fully in teg rate  w ith polym eric 
m ateria ls  per  jc .  It m ay even lose its identity , 
a lth o u g h  it w ould  certa in ly  re ta in  its  native, 
techno-econom ic  excellence.

T his scene is n o t overly op tim istic , n o r  is it a 
figm ent o f  the  im agination . N or can it be relegat­
ed  as a science fiction. T h e  scene depicts e.Kciting 
possibilities w hich m i.st be arh ieved  a s  we progress 
in to  th e  next hundred  y ears H ow ever, a  pragm atic  
a p p ro a c h  is required  for th e  im m ediate  ten years 
ah ead . In th is  vein, th e  A N R P C  is a t presen t in 
th e  process o f  evolving “  ag ro -econom ic n o r in ” , 
w hich aim s a t specifying th e  p ro d u ctio n  po ten tia l 
o f  na tu ra l ru b b e r in th e  A N R P C  region. The 
in itia l assessm ents have n o t p roduced  the real 
op tim ism  envisaged . T h e  w orld to d ay  has only a 
p ro d u c tio n  po ten tia l o f  som e 3.3 m illion tonnes. 
I f  we m ove in to  th e  next ten  y ears w ithou t an 
aggrc’isive p ro m otiona l elTort, th a t is. m assive new 
investm en ts a n d  re investm ents follow ed b y d -n a -  
m ic p ro d u c tio n , we. as p roducing  coun tries, will 
be unab le  to  tak e  advan tag e  o f  th e  exciting  s itu a ­
tion  now  open fo r the b io logically-based polymirrs, 
especially  jia tu ra l rubber.

W ith  renew ed confidence and  acccptance o f  the 
challenge to  meet the m ateria l sh o rtag e  o f  the 
fu ture , research  innovations availab le  are  clearly 
ind icative th a t th e  w o rld ’s requ irem en ts  o f  isopre- 
n ic  ru b b e r in th e  1980’, and  can  be m et.
T h rough  th e  in te rna tiona l price s tab iliz a tio n  elt'orl.



the  A N R P C  countries have established initiative 
in a co-operalivc approach . S im ilar co-operation 
in research is m anifest am ong the IR R D B  produc­
ing countries, [n the IR SG  and  o ther world fora, 
natural rubber producers have com ing  to  terms 
w ith syn thetic p roducers and  consum ers. A s we 
step  in to  the next decade o f the next hundred  years 
fo r this coun try , areas o f  co-opcration will expand 
am ong  aa tu ra l rubber producing coun tries and 
between natural and  synthetic rubber industries. 
Wc m ust, therefore, be receptive to  these require­
m ents. D em ands on  scientific research and 
developm ent and  im plem entation o f innovations 
in the producing  scene are  bound  to  be more 
sophisticated , m ore massive and  m ore com pelling

than  in the  past.

f n an  interdependent world, which is beset with 
energy/m aterial prhblem s, environm ent hazards 
and  population explosions, it is essential that 
natural rubber producers from  developing coun­
tries and  synthetic rubber producers from the 
intustrialized consum ing countries must move 
closer together in furthering their m utual interests 
affecting bo th  the present and  future generations. 
Decisions m ust be m ade. The preference o f presnt 
individuals, if I m ay borrow  the term s o f welfare 
econom ic theory on social tim e preference, must 
be allowed to  determ ine the preferences and  wel­
fare o f  future generations. %

T he R ubber R esearch Institu te  o f  Ind ia  had  
initia led  w ork  on  breeding and  selection, w ith a 
view  to  evolving m odern  high yielding Hevea  
c lones indigenously, in 1954.

In  th e  1958 hand pollination  program m e, 14 
clones were used as paren ts and  21 com binations 
w ere a ttem pted . A bou t 500 clones were evolved 
from  these c ro sse san d  they have been under preli­
m inary testing a t the  K odum on  E sta te  o f  the 
P lan tation  C o rp o ra tio n  o f  K erala  Lid.

T h e  p lan ting  was done in 1960, the trees were 
opened in 1969 and  th e  yield was under observa­
tio n  since 1970. Though the a rea  was opened 
only in 1969, m any o f  the clones h ad  attained 
tap p ab le  g irth  m uch earlier. Eleven prom ising 
clones from  thi'i series have been selected on  the

New  Prom ising H Y  C lones Under Study
basis o f  com parative perform ance of yield and 
vigour for large scale experim entation.

On prelim inary testing w ith lim ited num ber o f 
trees, the yield and  vigour o f these selections are 
found  prom ising. The yield data  during the first 
seven years o f tapping  show th a t some o f these 
selections are  highly promising.

The highest yielders are  H. P. Nos. 466, 140, 
311 and  52 whose average yield ranges from  74 gms 
to  77 gras per tree  p er ta p  com pared to  42 gms per 
tree per tap  o f  the the control, T jir-1 . Some of 
the  selections a lso  attained tappable g irth  one year 
ahead o f  th e  control. A natom ical studies support 
the yielding capacity o f these selections.

F u rther observations are  in progress.

Nendran Banana : A  Profitable Intercrop For Sm all Rubber Growers

B udded stum ps o f  the d o n e  G T -1 were p lan t­
ed ad op ting  a spacing o f 5m  x  5 m in June 1976 
a t  th e  In stitu te ’s C entral Experim ent Station. 
R anni. In Junua iy  1978. banana suckers were 
plan ted  there a t  a  spacing o f  5 m  x  2.5 m  so tha t 
ban an a  an d  ru b b e r p lants were in □Item ate rows 
a nd  they  w ere raised as rainfed crops.

B anana p lan ts w ere m anured with 8 :8 : 1 6  N PK  
m ixture v ? ;6 0 0 g p c r p lan t a t bim onthly interval 
from  A pril to  O ctober 1977. C ultural operations 
such  as shallow  tilling o f  th e  soil, roulchm g plant 
bases a n d  p rop ing  o f  the p lants were carried out 
as usual. H arvesting  o f bunches was sta rted  from 
D ecem ber 1977 and  continued till the  end ot

F ebruary  197S. The produce wa.s sold a t  the rate 
o f 80—100 Ps. per kg. depending u pon the quality 
o f produce.

A  gross income o f  R s. 5,060 per ha. was realised 
against a total expenditure o f Rs, 3,250/-. in  
addiUon to this, suckers to  the %alue o f  Rs. 700/- 
per ha. were also available, thus bringing the total 
net profit by raising one crop  of nendran banana 
to  Rs. 2.510/- per ha.

R aising one c rop  o f  banana does not pose any 
problem  fo r the  establishm ent o flegum inus ground 
covers during  the year o f planting rubber. T hus 
the growers will be in a  position to  take advantage 
o f  bo th  the intercrops and  cover crops.



ANflLTERMATlVE
SOURCE

WURflf̂  RUBBEÎ
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1 Background
W hen the conquering Spaniards, in the 1500s, 

reached  w hat is now M exico they discovered 
A ztecs playing a game sim ilar to basketball, with 
a  bouncing  ball and  a stone ring  fo r a goal. 
R u b b e r  for the  balls was extracted from  latex- 
con ia in n ig  p lants. In th e  northern  semidesert 
h igh lands, the stem s o f guayule bushes were used. 
T h e  Indians chewed them , spitting o u t the  rubber 
a n d  vegetable m atle r separately.

F o r  several centuries guayule was no more 
th a n  a curiosity , although , becausc its rubber and 
resin  burned  fiercely, it was often used to  fire 
sm ellers ex tracting  silver from  rich ores in 
n o rth e rn  M exico’s C hihuahuan  desert region. 
D u rin g  the first decade o f  th is century, however, 
th e  guayule bush  a ttrac ted  a tten tion  as a source 
o f  n a tu ra l rubber. Scores o f p a ten ts  were issued 
to  w ould-be en trepreneurs and  m ore th an  a 
d ozen  rubber-ex traction  factories w ere built in 
M exico and  Texas.

In  19J0 a b o u t 50 percent o f  U. S. rubber was 
ex trac ted  from  wild guayule  shrubs. A  num ber 
o f  the  in d u stria l leaders o f  the day  (led by 
B ernard  B aruch and  including John  D. 
R ockefeller, T hom as F o rtu a e  Ryan, N elron  W. 
A ldrich , and  D aniel G uggenheim ) invested 30 
m illion  dollars in a  guayule com pany, the 
C ontioental-M tfx ican  R ubber C om pany.

A s a resu lt, M exico becam e a  ruhber-exporling  
coun try . F rancisco M adero. scion o f one o f  the 
w ealth iest guayule-grow ing families, became 
p residen t o f M exico in 1910-1946. The U nited 
S la tes  im ported  m ore  than  150 m illion pounds 
(68 m illion kg) o f  M exican guayule rubber. For 
exam ple, in 1912. 16 m illion pounds (7 m illion 
kg ) were im ported a t  a price o f  43.5 cent per 
p o u n d  ($1.09 per kg). A b o u t 1910, when it wa> 
th o u g h t that guayule fortunes were soon to  be 
m ad e , there was a  boom  in desert land in the 
U nited  S tales and  Mexico.

But th e  wild stands, though extensive, could 
no t endure iu ch  sustained harve^ting. N o re­
planting, cultivation , o r ro ta tioaa l croppm g was 
then  practiced a n d  the reckless exploitation 
resu lted  in the com plete devastation  o f  the wild 
guayule stands. By 1912, therefore, m any mills 
had been forced to  close. T hen  revolution broke 
o a t across no rth ern  Mexico, causing abandon­
m ent o f  the rem aining mills.

T he R evolution, fo r exam ple, forced the 
C ontinental-M exican  R ubber C om pany to  retreat 
across the border. In  A rizona, and  later in 
C aliforn ia, the  com pany began to  p roduc t guayule 
as a  cu ltivated  crop. Its efforts received a large 
boost in  the 1920s when the British G overnm ent 
restric ted  th e  am oun ts o f  rubber it would sell to 
th e  rest o f  the w orld. U sing the rubber from  its

giant plan tations in the crown colony o f M alaya 
(now  Malaysia) as an economic lever, the  British 
unilaterally increased rubber prices threefold. 
W ith this incentive, the com pany planted 8,000 
acres (3,240 ha) o f  guayule in California and, 
during the la te  1920s, over 3 million pounds 
(l .4 m ilh o n  kg) o f rubber were extracted. The 
rubber sold profitably a t prices com petitive with 
those o f  hevea rubber. But the onset o f the 
Depression tum bled rubber prices to  2 cent per lb 
(4.4 cent per kg), ruined the British scheme,* 
and arrested guayule development.

In 1930, the W ar D epartm ent recognized the 
danger th a t the U nited States could be cut off 
from  rubber supplies. Dwight D . Eiscohower, 
then a m ajor, was assigned to  study the use o f 
guayule as an alternative. H is report urged that 
guayule p lants growing in the U nited States be 
protected and  reserved fo r s tra te^ c  emergencies 
and  th a t guayule developm ent be supported by 
the federal governm ent. Hov.ever, the advice 
was ignored, and  in D ecem ber 1941 the United 
S tales and  its allies lost more than 90 percent o f 
their rubber supply when Japanese forces invaded 
Southeast Asia.

A massive “  Emergency Rubber P ro je c t" 
(E R P) was ioitiated in Feb ruary  1942. M ore 
than  1,000 scientists and  technicians were a s s ig n ^  
to  guayule production and  research. In years, 
supported  by a work force o f 9,000 workers, the 
ER P planted alm ost 32,000 acres {13,000 ha) of 
guayule at 13 sites in 3 states. It produced one 
billion guayule seedlings and  3 m illion pounds 
(1.4 m illion leg) o f resinous rubber for the war 
effort (see Figures 1). Tow ard ihe end of the 
program , 15 tons o f rubber were produced daily 
in factories a t  Salinas and Bakersfield, California. 
F o u r  guayule mills were constructed in Mexico; 
by th een d  o f  1942. they were processing 180 Ions 
o f  shrub in a 24-hour day.

However, in 1943, as a result o f goveniinent 
investments o f  several hundred m illion doHurs, 
synthetic elastom ers began to be produced in 
com m ercial quantities. This industry quickly 
expanded. A t w ar’s end, w ith the presence of 
the  synthetic elastom er industry and w ith surplus 
stocks o f  hevea rubber in Southeast Asia, the 
econom ic and  strategic justification for continued 
guayul production  seemed to  have disappeared. 
T he fields in which the ER P planted guayule had

8 couflirie*
_______„ ___ __________ Jndits, and
Frcnch Indochina) was more succcs'ful and cooirolled 
natura l tublw r !.upplies and diciaied p r ia s  until World 
W «r 1i. The history o f  rubber cconcmuc^ durioa ihc 
1920s and  1930s is fiiven in Smith. G- B. 1972. Hitbbff 
fo r  American}: Th i Search fo ra /)  Adeituare Supply u j 
Rubber and the PotUics o f  Siraiegie M a te tta h  I934-S942. 
I‘h . D . Oi&seruiion, Bryn Ma«r College. Available 
froni U niveisiiy M icrofilms. Ann A rbor. Michigan
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Figure  I- Irrigated grow n by th e  In iereoniinen tal R ubber C om pany near Salinas. California
c im a 1941- The«- plant's have been in  ihc tield less than  4  m onihs. F o r 20 years (he c rop wa« conuncr- 
cialJv p roduced in this tem pera te, w in tcr-rainfall region. D u rin g  the  pe riod  1942-46 tlic federa! govern­
m en t ope ra ted  th is  p lan ta tion : 8,000 acres {3,000 ha) o f  guayule w ere g row n to  h a n e s la h le  si7c 
(U . S . D epartm ent o f  A griculture)

been  leased in 1942. B ut by  1946 w artim e  infla­
tion h ad  m ad e  th e  ren ts paid by  th e  E R P  to tally  
in ad eq u a te , a n d  th e  fa rm ers p ressu red  the 
C ongress to  re tu rn  th e ir  land . A ccordingly, in 
1946 th e  77 th  C ongress te rm in a ted  fu n d in g  fo r 
th e  E R P  a n d  o rdered  th a t ib e  guayule  bushes 
a lread y  p lan ted  be  destro y ed . A n e stim ated  21 
m illion  p o u n d s (1 0  m illion kg) o f  ru b b e r  in  27,000 
acres  (11.000 ha) o f  guayule  p la n ta tio n s  th a t were 
reach ing  m a tu rity  w ere b u rn ed  o r  d isked  in to  th e  
g ro u n d . F u rth e r , m o st o f  th e  seed fro m  the 
genetic  im p ro v em en t p ro g ra m  w as destroyed  
a lo n g  w ith  h u n d red s  o f  m illions o f  seedlings.

A fte r  1946, th e  U. S. D ep a rtm en t o f  A gricu l­
tu re  co n tin u ed  to  investigate  guayule , b u t its 
elTorls w ere in adequate ly  funded . N evertheless, 
p rom ising  gene tic  im provem en ts  and  b reak ­
th ro u g h s  in p ro i^ssin g  and  ru b b e r  qu a lity  w ere 
m ade . F o llo w in g  u p  research  advances m ade by 
Jap an ese-A m erican s in te rn ed  d u rin g  th e  w ar a t 
M a n z a n a r  R elo ca tio n  C en te r in  th e O w e n s  V alley. 
C alifo rn ia  (sec F igu re  2). m ach inery  designed  to  
pu lp  w o o d  fo r  p a p e r  p ro d u c tio n  w as used experi­
m en tally  to  m ill guayule  sh rubs. A lso,' new 
tech n iq u es w’cre  developed  fo r leach ing  o u t th e  
resin s th a t  low er guayuie  ru b b e r 's  qu a lity . 
D e re s in a tio a  a n d  th e  use o f  w ood-pu lp ing  mills 
g rea tly  im proved  th e  qu a lity  o f  th e  ru b b e r  p ro ­
du ced  a n d . in  ro a d  tests in 1953, heavy-duty  tru ck  
ty re s  m ad e  fro m  deresina ted  g uayu le  show ed p ro ­
p erties  equ iva len t to  th o se  m ade from  hevea 
robber,

N o nethe less , in  1953 th e  federal guayule  research 
p ro g ra m  (a t th e  U . S. N a tu ra l R u b b e r R esearch 
S ta tio n , S a lin as , C a lifo rn ia ) was te rm in a ted . T he 
C o o tin en ta l-M ex ican  R u b b e r C om pany  (then

k n ow n  a s  th e  In te rcon tinen ta l R ubber C om pany) 
w as pu rch ased —for its N ew  Y o rk  S tock  E xchange 
listing—by T exas In strum en ts  In co rp o ra ted , and  
its ru b b e r  p ro duc tion  a lso  ceased.

C o n cu rren t w ith th e  U . S. e lforts, a ttem p ts  to  
cu ltiva te  guayule  w ere m ade in A ustra lia , 
A rgen tina , M exico, Spain , Turkey , a n d  th e  Soviet 
U n ion . T hese co n tin u ed  th ro u g h  th e  1950s, but 
th e  w orld ru b b e r  situ a tio n  co n tin u ed  to  m ilita te  
ag a in st guayule  a n d  th e  p lan ta tio n s  w ere ab an ­
doned . C urren tly , th ere  a re  no com m ercial 
guayule  p lan ta tio n s  anyw here in th e  w orld , 
th o u g h  experim en tal p lo ts  have recently  been 
estab lished  in Israel. A rizo n a , und  C aliforn ia-

O nly in M exico d id  guayuie  developm ent 
co n tin u e , a n d  as a result o f  know ledge accu m u ­
lated  d u rin g  recen t decadcs tw o  agencies o f  the  
M exican g overnm en t ( th e  C onsejo  N ac 'o n a l de 
C iencia  y  T ecno log ia  and  th e  C o m isio n  N acional 
d e  las Z o n as A ridas) a re  now  em bark ing  on 
ru b b e r  p ro d u c tio n  fro m  w h a t they  estim ate  is 2.6 
m illion  to n s  o f  ad u lt  guayule  sh ru b  g row ing  wild 
in a b o u t 10 m illion  acres (4  m illion ha) in  the 
S ta tes  o f  C o ah u ila , Z acatecas, C h ih u ah u a , N uevo 
Leon, a n d  San Luis Potosi. T he p lan  is to 
harvest 300,000 tons annually  in  o rd e r  to  p ro ­
d u ce  30,000 to n s  o f  deresina ted  guayu le  rubber. 
A  p ilo t p la n t to  procecs o ne  ton  o f  s h ru b  daily 
was com ple ted  in M arch  1976 . Inco rp o ra tin g  
ad v an ced  techno logy  from  the synthetic  rubber 
industry , th is facility  p roduces guayule  rubber 
th a t  is d e resina ted  and  o f  fa r  h igher quality  
th a n  th a t p rev iously p roduced . In A ugust 1976 
tire s  w ere m anufac tu red  fro m  guayule  ru b b e r  and  
a re  now  undergoing  testing.



Figure 2. U nirrtgaied suayule. M anzanar, C’aiifornia c irca 1943. In thh barren. «rouuiJ. w nter- 
rainfaU location in the Owen's Valley guavulc was grown as a dryland crop during the period  I M - 44. 
The worlc was done b> Japawse-Amwicaos furcibly detained i.i a relocation camp. Guided hy ProfcSMf 
Robert Emerson of the California [nsiiiuw  of Technology chey greatly ad%'anced suaynle te t.bnolos' by 
pioneering the use o f  wood-pulping m aehin;ry for milling guayulc shrub?. (C. Em.’non )

2 The Plant
G uayute is a m em ber o f  the sunflower family, 

C om posiiae , and  belongs to  th e  genus Parihenium. 
T here  arc  16 species o f Panhenium : guayuie ii 
Parihenium argentaiiiin, so nam ed because o f  a 
silvery sheen on  its gray-grecQ leaves. I t  is the 
only Parihenium  species know n to  produce rubber 
in any  quantity .

A bushy perennial sh rub  iKigure 3), guayuie 
h as narrow  leaves, covered in a  d rough t-p ro tect­
ing w hite wax, th a t a lte rna te  along the stem, and 
a  canopy o f sm all flowers borne on  exceptionally 
long .Stems. U sually only ab o u t 2 feet (60 cm) 
high. It is long-lived an d  h ardy ; it m ay survive 
30 o r  40 years under desert conditions where 
an n u al raiofall m ay be less than  10 in. (250 mm).

N ative to  a sem iarid  area in north-centrni 
M cmco a n d  southern  Texas, guayuie occurs in 
stands scattered  th ro iich o u t 130.000 sq mi 
(337,000 sq km) o f  llic C hihuahuan  D esert and 
surrotJiiding reci«>ns. In the U nited States, the 
sh ru b  is found wild in the T rans Pecos area 
{Stockton P lateau  :md Big Bend region) o f south­
w estern Texas.

G uayu lc’s  native hab ita t is a cemiarid plateau 
4.000-7.000 It (1.200-2,100 m) high. In  th ‘S 
it w iili- tJnds tenjpffrjture between O’ and KO 1- 
(-18® and  49 ’C). H ea t appears n o t to  alTect this 
des?rt-adap ted  p lant, but at tem peratures below 
6 0 = r(ift- 'C ) ils grow th ra te  slow s; hciow 40"F 
(4“C) It beconics scin idorm ant; rrec/iiig tem pera­
tures som etim es kill it.

The p lan t develops a  tap roo t that may penetrate 
the soil m ore than  20 f t  (6 ra). supplemented by 
extensive fibrous roots th a t may spread up to  10 
ft (3 m) laterally. This ro o t network allows 
guayuie to  abso rb  m oisture from  a large volume 
o f desert soil and  thus to w ithstand periodic 
drought. F o r severe and  extended droughts the 
p lan t has ano th e r survival mechanism; it becomes 
dorm ant. In  some parts o f  M exico, guayuie has 
survived by this means, despite the virtual absence 
o f  rainfall for several years.

In  guayule’s native habita t, 9-16  in. (23D-400 
m m) o f  ra in  falls annually (m aiuty in the summer 
m onths). The p lan t grows best in well-drained 
soils and  cannot tolerate waterlogging. In nature 
it grows in a  wide variety o f shallow, stony, 
calcai-eous, and  friable soils.

Unlike the rubber in f fc v fa  and other la te ^  
p roducina plunto. guayuie rubber is n o t c o n ta in s  
in d u c ts ' but in single, thin-walled. cells. 
T he!* rubber-filled cells are m ainly m  the 
ou ter lavers (in the co rtical tissues and  the medu­
llary rays) and  m ostb' in new-grown tissues, but 
the old cells o f the inner xylem and pith produce 
rubber fo r several >ears. T w o tb ird s  o f the 
rubber is in the  stems and  branches, the remainder 
in the roots. T here is no  lubber in the lea\es.

T he rubber is su^pended in cell sap to fo ™  ® 
latex as in other rubber-producing plants. Unlike 
flevea, however, guayuie producer no natural 
anti-oxidant and  the rubber in its l , i l«  rapidly 
dcgradL“i upon coniijct with air.



In  native g uayiilc bushes ru b b e r constitutes, on 
the average, a b o u t JO percent o f  th e  to ta l weight 
o f  the  pJanl (dry  w eiglu). B ut puayuJc has consi- 
derab le  genetic v ariab il.ty : in th e  wild it exists in 
a iaree nu m b er a f  s tra in s—indeed alm ost every 
p lan t i.'i a separate  stra in . Som e o f  these contain  
m uch rubber, o thers ah n o st none, In th e  1940s. 
stra ins co n ta in ing  up  to  26 percen t ru b b e r  were 
found . H ow ever, the  s tra in s  th a t w ere widely 
cu ltivated  h a d  been selected p rew ar and  were abie 

 ̂ to  p roduce  a b o u t 20  percent ru b b e r (d ry  w eight) 
a fte r 4 y ea r 's  g row th.

T he ru b b e r  yield depends n o t only on  genetic 
m akeup  b u t also  o n  env ironm en ta l conditions. 
W hen guayule grow s actively it p roduces little  o r  
no  ru b b e r. I f  th e  p la n t is stressed, g row th  slows 
and  th e  p ro d u c ts  from  pho tosyn thesis are  d iverted 
in to  ru b b e r  p ro d u c tio n . T h u s w hen grow th  slows 
d u rin g  cool w ea th e r o r  because o f  reduced m oisture  
su p p ly , th e  ru b b e r  con ten t begins to  increase.

A p p aren tly  ru b b e r  is n o t  used o r m etabolized  
by  tlie p lan t because it con tinues to  accum ulate  
fo r  a t  least 10 year?; p lan ts  can  rem ain  in  th e  field 
for even longer p eriods w ith o u t serious loss o f 
ru b b e r. Experim ents have show n also  th a t if  
guayule  p lan ts  a re  deprived  o f  a ll ca rb o h y d ra te s  
a n d  o th e r  energy  sources, they  still fail to  utilize 
th e ir  ru b b e r  as a n  energy  source.

R esin  d u c ts  a re  fo u n d  th ro u g h o u t th e  sh rub , 
and  resins (w hich  include terpenes, sesquiterpenes, 
d ite rpenes, glycerides, and  low  m olecular-w eight 
po ly isop rene  hydro carb o n s) c o n s titu te  10-15 p'er- 
c cn t o f  tlie p la n t (d ry  weight).

G uayule  flowers are  po llinated  by w ind and  by 
insects. T he tiny seeds are  produced  a t  a prolific 
ra te ; a  p lan t can  yield several th o usand  after a 
single ra in fall. V igorously grow ing p lan ts bloom  
a n d  set seed to n iin u o u s ly  th ro u g h o u t sum m er 
and  fall. I f  s to red  carefully the  seedii can rem ain 
viable fo r  several dccades; som e 20-ycar-oId seed 
has recently  been p lan ted  in Israe l w ith over 90 
percei3t germ ination , Flow ers an d  seeds are 
p roduced  as early  as six m onths a fte r germ ination .

G uayule  is usually  p ropaga ted  by  nursery- 
grow n seedling.s th o u g h  grafts an d  cu ttin g s can 
be  successful. Y oung  seed requires a simple 
trea tm en t to  break  dorm ancy .

G uayule  has m uch in heren t genetic variability  
an d  is am enable to  genetic im provem ent. Ind iv i­
dua l p lan ts  w ith chrom o^om c num bers o f  2n » 3 6  
to  100 o r  m ore a re  know n. T he guayule types o f 
2n==36 a re  com pletely  sexual a n d  rep roduce  in 
th e  usual way. involving p o llin a tio n  (doub le  ferti­
lization). T he guayule  p lan ts  o f  higher ch rom o­
som e num bers rep roduce  w ith o u t requ iring  double  
fertilization  (these a re  term ed “  a p o m ic ts "). 
M any  guayule po p u la tio n s rep roduce  apom icti- 
calty , th a t is, th e  em bryo  o f  their feed arises from  
a  non-fertilized  nucleus a n d  th u s  rep roduces a 
p lan t th a t  is genetically  identical to  th e  paren t.

W ith  sexual types the p lan t b reeder can  develop 
hybrids w ith useful charac te ristics. T hese hybrid  
p lan ts  can  then  be  induced  in to  apom ic tic  form s 
to  rep licate  the charac te ristics o f  the hybrid , gene­
ra tio n  a fte r genera tion . T his facilita tes guayule  
breeding.

l-ifiure 3 G u iy u le  grow ing wild in Z acatecas SiafC. 
tliroughoaf ihif b rd 'ic h « , and rtw rs U  tvcs conci
26 perccni rubbei (d ry  w.-igSi bjsis). (N . 1>, Vicimcyer).

Mcxico. Rtitvbcr is found in ihin-w alled cclK 
n no rubber. Sonw  strain* havo yielded up lo



G uayulc  can  be hybridized w ith other Panhe- 
Ilium species, c. g., P. Inccmum, P. fomenlo.vim. 
and  P. strumonhim. Hybrids can be sexual o r 
apom iclic. T he hybrids with P. .vramanium  and 
P. lom cm osum  iti particular show considerable 
prom ise fo r im proving guayuie, fo r the hybrids 
are  m uch bigger plants than  guayuie and  some of 
them  con tain  rubber. Crosses w ith P. incanum  
offer opportun ities for g reater cold tolerance. 
Crosses with o ther Parthemum  species still 
rem ain to  be a ttem pted .

3 Agricultural Production
F o r ft c ro p  th a t is n o t now produced, guayule’s 

ag ricu ltu re  is rem arkably  well-knov.n; alm ost a 
th o usand  scientific papers have been written about 
the  p lant, including exceUenl m anuals for germ i­
nating  seed, caring fo r seedlings, transplanting, 
fertilizing, irrigating, and  harvesting. This know­
ledge is based largely on em pirical observations 
m ade du ring  40 years o f  com m ercial production  
and  d u ring  th e  period when th e  Emergency 
R ubber P roject was active, in which over 30,000 
acres (12.000 ha) o f  gua>ule were ciUtivated in 
C alifornia.*  W artim e urgency dem anded tha t 
good-quality  ag ricu ltu ra l land and  adequate  irri­
gation  be used. T hus, the work o f  the h R P  is 
perhaps a  m isleading m odel fo r  a  desert p lant, 
b u t basic features o f  guayuie agricu lture  were 
learned  and  m any agronom ic techniques 
developed.

T he E R P experience show ed tha t there were t o  
insu rm oun tab le  difficulties in grow ing guayuie. 
T h ere  are  n o  fundam ental barriers lo  be overcome 
before  p roduc tion  can begin. The E R P  plaota- 
tions and  experim ental p lantings provide guide­
lines for producing  rubber under a wide variety 
o f  soil and  clim atic conditions.

C lim ate Needs and Irrigatioo

M oisture is perhaps the m ost im portan t deter­
m in an t in  guayuie giow ing. A lthough the plant 
can  produce rubber in very dry chraatfs, it is not 
d e a r  th a t it can be ecoimmcaUy  cultivated in 
regions as arid  as m uch o f its native habitat. 
This is because where niiiifall is deficient and 
d ro u g h t com m on, the  plan t ts li.iid to  establish 
an d  m ay (uke m ore than  7 years to  develop com ­
m ercially useful quantities o f rubber.

In  its native habita t, annual rainfall can be less 
th an  9 in. (230 m m ), but E R I' researchers conclu­
ded  th a t 11-25 in. (280-640 m m ) annually  is 
needed fo r com racrcial rubber p roduction. About 
16-18 in (410-460 mm) was recom m ended for 
p ro d u c tio n  on  a  long ro ta tion  (4-8  years)

•Salin»s a rea . 8.000 acrcs (.'.200 hJ); i racy-Nckursan, 
12,000 acres t^.OlX) ha); Bakeri.6t:ld, 9.000 acres {3,600 
ha j; a n J  Souihern C alifornia i Indio, C irU bad, a n J  San 
Clcmeme) 2,000 acres (XOO hal

The guayulc plant can survive arid  conditions 
but If annua ,a m fa ll i ,  le>s , t u „  ,4  i„ ,  . j j s  
•upplcrrm tal irrigalion is neo itd  to givt a worth- 
™  ? yield o r rubber in a reasonable time. When 
annual moisture ejceeds 25 in. (64I) mm) exces­
sive vegetation growth, rather than rubber forma- 
tion. may occur.

The highest yields recorded for cultivated 
p a y u le  have been obtained with irrigation. 
Irngahon  allows th e  farmer to control the mois- 
t ^ e  tha t the plants receive; it can force growth, 
*horten the produrtion  cycle, and  extend auayule 
production into areas where rainfall is unreliable.

T o  meet guayulc's peculiar need for stress 
periods that cause it to  produce rubber, both 
irrigation and rainfall m ust tw unevenly distributed 
year-round. Definite dry seasons appear necesary 
and  o f course with irrigaiion these can be induced 
a t  will in arid  regions.

W ild guayuie bushes have survived temperatures 
well below freezing, but in p lanu iions the plants 
(especially young seedlings) are frost sensitive. 
F o r survival, guayuie planted in frost-prone areas 
requires careful tending. A frost o f 20*F (-7 “ C) 
can injure tender plants, but those previously 
induced into dorm ancy (“ hardened o f f ”) by 
exposure to  graduaity decreasing temperatures or 
by reduced irrigation are  not harmed by much 
lower tem peratures.

T o  producs guayuie successfully, a soil's raois- 
tu re-retention characteristics are m ost im poitant. 
W ell-drained soils are  needed and the E R P project 
concluded tha t sandy loam was best. The plant 
does not grow well in com pacted and p ^ r l y  
drained soils.

G uayuie appears to need little fertilieer. will 
grow well in moderately fertile soils, and  is not a 
serious soil-depleting crop. While fertilizer 
im proves vegetalive growth it does not necessarily 
increase th e  am ount o f rubber produced. The 
optim um  fertiliM iion fo r maximum rubber produ­
ction is yet to  be determined.

G uayuie does n o t appear to be very salt tolerant. 
Because o f  high evaporation, salt buildup could 
cause problem s if  the plant is grown with irriga­
tion in arid  regions.

Field Production

Several years are  needed for guayuie to  atta in  
an econom ic size and rubber content. Irrigaiion 
is the m ost im portan t factor in hastening the 
growth rate and, with irrigation, guayulc can be 
brought to  econom ic harvest size in 3 years. In 
experimcnls. productive harvests have even been 
made a t the end o f  the second year. Under dry­
land farming it is generally thought tha t much



longer periods a re  required  for econom ic p roduc­
tion .

G uayuic  is suilccl to  high ly  m echanized agricui- 
tu re ; engineers in Ihc E R P  developed and  used 
macW ncry to  handle  each step  in prodtic tion  from  
seed ga thering  to  baling  the harv’csted  shrubs. 
G uavu le  lends itse lf to  m any m odern  agricullurnl 
iu iplem ents: conventional tillage equ ipm en t to 
p repare  th e  h ind ; m echanical tree  p lan te rs  to 
p lan t seed lings; co rn  o r  co tto n  cu ltiva to rs, digger- 
h arvesters, a n d  hay  ba le rs  to  bale th e  sh rubs fo r 
easy tran sp o rta tio n .

A ll com m erc ia lly  cu ltiva ted  guayule has been 
p ro d u ced  fro m  «;ed lings g row n in a nursery  and  
tran sp lan ted  to  th e  field. T ow ard  th e  end  o f  the  
E R P  som e researchers fou n d  th a t, w ith  special 
c a re , seeds co u ld  be  p lan ted  directly  in the field. 
B ut guayule  seeds a re  tiny— the size o f  lettuce 
seeds— and  they  m u st be carefu lly  p lan ted  in light 
soil very c lo se  to  th e  su rface. H ere they a re  
v u ln erab le ; b o th  w ind  a n d  san d  sp lash  (from  
•p rin k le r ir r ig it io n )  ciin b u ry  th em  to o  deep  for 
successful g erm ina tion , o r  leave them  uncovered— 
w ith  fa ta l results. F u rth e rm o re , d u rin g  th e  first 
5 w eeks, weeds can  com pletely  sm o th er th e  tiny, 
ten d e r seed ling . A  nu rsery  allow s be tte r con tro l 
o f  these  difficulties.

D u rin g  th e  E R P . guayule  seed lings w ere grow n 
in  n u rse ry  beds 4 f t  (1.2 m ) w ide a n d  400 ft 
(120 in ) lo n g . O ver 45 ,000  o f  these w ere p lan ted  
d u rin g  1942.* Serious losses w ere encountered  
d u rin g  tran sp lan tin g  unless th e  seedlings w ere first 
induced  in to  a  n ea r-d o rm an t s ta te  by co ld  o r 
d ro u g h t.

T he p la n u t io n ’s firs t year is a  critical tim e, 
since th e  sm all seed lings a re  easily  sm o thered  by 
w eeds.J  In  la te r  years, less cu ltiv a tio n  is needed 
a n d  a  p o in t  is qu ick ly  reached  w here guayule  
sh ad es o u t w eeds a n d  ro b s th e ir  ro o ts  o f  m o istu re ; 
th en  lu tic  o r no  fu r th e r  w eeding o r cu ltiv a tio n  is 
n eeded .

P es t C ontrol
In  the w ild , guayule  ap p e a rs  rem ark ab ly  f iee  o f  

d isease and  in sect pests, b u t un d e r cuH ivatipn the

•T h e  tina] re p o ii o f  the Em ergency R ubber P ro ject gives 
•om e  concept o f  the m agnitude o f  the projec t. D escribing 
e siab lishm cnt o f  the  iniiial lo t o f  secKjbeds. the  re p o r t 
(page  47) iia te s ; •' O ne o f  the  iirst purchases m ade a t 
Sa lina i involved the  procurem eni o f  3,500 tons o f  [speci- 
»t!y d ricd j san d . Since 11,786 seedbeds, each 400 feet 
Jong, w .;re sow n, and  each  bed contained  seven rows of 
seed , the  3.500 ions o f  sand wa^ eventually  deposited  in 
h ands w hich, i f  jo in e d  end to  end. w ould extend from  
S alinas. C a luo rn ia  eastw ard  across N orch A merica anti 
ih e  AUaniic O J6.in lo  G ib ra lia r !”  
tT o d a y , s»wd problem s shou ld  n o t be as « r io u *  as tho^e 
ref> o rt^  in th c  literaiui'e . A ll the  previous guayule plan- 
la tio n s w ere cstablivhed before ihe di*cQVfr>' o f  organic 
herbicides. Prelim inary observalions $ugg« t tha i m odern 
hcrbic idcs will reduce  weed in fesiations ai^amalically.

plants arc  susceptible to  bo th . A lthough few 
p lan ts  died from  disease o r  pests in the  h uge areas 
o f  p lan ts  cu ltivated in the  E R P, in festations were 
found  noncilieless. T he diseases are  the com m on 
ones tha t alTect o th e r  c rops such  as co tto n  and 
lettuce. Som e a rc  qu ite  serious, such as co tton  
ro o t-ro t,  charcoal ro t. d icback , an d  w ill. A few 
days in s tan d in g  w ater encourages Phytopbihora  
ro t on  guayuic roo ts. Irrig a tio n  m ust a lw ays be 
carefu lly  m anaged  to  avoid w aterlogging.

G uayule  is rep o rted ly  highly resis tan t to  ro o t- 
k n o t nem atode.

P lan ta tio n  guayule can  be dam aged  by  several 
insects (g rasshoppers w ere th e  w orst insect pests 
in th e  E R P ). p a rticu la rly  d u rin g  the seedling 
stage. T o d ay  these  insects can  u ndoub ted ly  be  
c o D tro lle d  w ith insecticides.

H arvesting

G uayu le  is no rm ally  harvested , ro o ts  a n d  all. 
w ith  a trac to r-d raw n  d igger (see F igu re  4). The 
sh ru b s a re  then  baled fo r tra n sp o rt to  an  ex trac­
tio n  mill.

Im p o rta n t research  advances have been m ade 
w ith  po lla rd in g  guayule . In th is  m ethod  (also 
know n as coppicing) th e  bushes a re  m ow ed off 
a b o u t 2 in. (5  cm ) above  th e  g round  so th a t 
on ly  th e  tru n k , b ranches, a n d  leaves a re  harvested. 
T h e  ro o ts  (co n ta in ing  a b o u t o n e -th ird  o f  the 
p lan t’s ru b b e r  a re  left in th e  g ro u n d  to  produce 
new  grow th . M o st ro o ts  re sp ro u t a n d  grow  into 
new  sh ru b s so fast th a t a onc-year-o id  po llarded  
b ush  becom es a s  large a s  a tw o-year-o ld  seedling. 
C om prehensive analysis still rem ains to  be done, 
b u t in  p rincip le  th is  m ethod  rap id ly  produces 
tw o  cro p s w hile  avo id in g  the expensive rep lanting 
no rm ally  requ ired . W hether m ore  than  two 
c rops can  t«  harvested  w ithou t rep lan tin g  is 
unknow n.

D ry-iand  (N onirrigated) Production

G uayu le’s w ate r requ irem en ts  a re  n o t well- 
enougb  know n fo r us to  accurately  pred ict w hat 
a  ru b b e r  yield w ill be in a  given loca tion . Y et a 
m a jo r h o p e  fo r  th e  fu tu re  is th a t guayuic  can be 
grow n in lan d  th a t  is n o t now  used fo r  con ­
ventional c rops. In  th is  w ay it w ould  not 
com pete  .w iih food  produc tion .

A s a  native o f  desert reg ions, guayule  has 
p o ten tia l to  be g row n w here ra in fa ll is to o  sparse 
o r  to o  un re liab le  for o th e r  crops. But though 
g uayule  will grow’ in such areas , it is n o t kuow n 
w hether d ry -land  fa rm ing  can  be p ro fitab le . To 
dcle rm iue  th is  m ore  accurately  is o n e  o f  the m ain 
research  needs in  guayule  production .

A detailed  ana ly sis o f  the possib ilities for 
g row ing  unircigatecJ guayuic  in  C alifo rn ia  was



Figure 4- C uayule is adapted to  m K hin ized  agriculture. All ihe operaHons mvolved m producing it 
(fo r example, w il in g , trjnsplam ing, cuhivaiing, harvesting, arvd baling) have been n iecbam ao. ^
comhine havester picks up shrub, chops and blows it into a w iiiing truck for tratispofi to a nater or 
fac loo ’- (Intercontinem al Rubber Ccimpany. Salinas, California, January 19J1)

m a d e  in  th e  1940s. I t  w a s  s h o w n  th a t  u n d e r  d ry ­
la n d  c o n d it io n s  g u a y u le  r o o ts  a r e a b l e  t o  p e n e tra te  
p o r o u s  so il s  ( i f  d e v o id  o f  th ic k  s t r a ta  o f  g rav e l 
a n d  c o a r s e  s a n d )  to  d e p th s  o f  8 - 1 0  fi. ( 2 .4 -3 m )  
d u r in g  th e  f irs t  g r o w in g  se a so n , a n d  to  d e p th s  o f  
1 4 -1 6  f t  (.4 -5  m ) d u r in g  th e  s c c o n d  s e a so n . A 
r e s e rv o i r  o f  m o is tu re  o f te n  a c c u m u la te s  b e lo w  th e  
r o o t  z o n e  o f  c o n v e n tio n a l  c ro p s — s u c h  a s  g ra m s—  
a n d  is  u n a v a i la b le  t o  th e ir  r o o ts  T h is  w j;, fo u n d  
to  b e  th e  c a se  in  a re a s  o f  C a lif o r n ia  w h ere  g ra in  
c r o p s  (w ith  r o o t s 5 - 6 f t  [ l .5 - 2 m ] d c c p )  w ere  g ro w n . 
B u t  w ith  its  d e e p e r  r o o t  sy s te m  g u a y u le  c o u ld  
o b ta in  th e  m o is tu re  th a t  e x is te d  f ro m  5 -2 0  ft 
(1 .5 -6  m )  d e e p  in  th e  so ils .*

4  Rubber Extraction
A s  a lre a d y  D O ted, th e  la ie x  in  g u a y u ie  s h r u b s  

is  f o u n d  in  th e  r o o ts ,  s te m s , a n d  b ra n c h e s ;  to  
o b t a in  i t  th e  w h o le  p la n t  is p r o : e s s « d J  T h e  
la te x  is c o n ta in e d  in  m ic ro ic o p ic  c e lls , w h ic h  a re  
n o t  c o n n c c le d ;  h e n c e  g u a y u le  p la n ts  c a n j io t  be  
ta p p e d  lik e  r u b b e r  tree s , T h e  n ib b e r  m u s t  be  
p h y s ic a l ly  o r  c h e m ic a l ly  se p a ra te d  f ro m  o th e r  
c o n ^ p o n e n ts  in  th e  h a rv e s te d  s h r u b ;  d i r t  a n d

•D ortignac . E. G . aiiil Q . A . Mickelson. !945- Dry- 
Farming Possibilities for Guayulf in California. U- S. 
Forest Service, Emergency Kublier Project.
JG u iy u le  could, in theory, be extracted usin« scvcjal 
diffetBut approaches (Nolvcni cxtracfiag the uncoagu ia t^  
Istex, fo r example) but this chapter argcly 
the procew now in pilot stage a t Saltillo. Mexico. 
I t is a  process thal integrates m odern ledinology from 
the synthetic-tubbcr industry and from  the pulp P f ^  
industry with the m ost advjnced
guayule by U  .S. cngioeeis during the  I'MO.. and iW te- 
All o f  the step« have been in of«ra tion  since M arch t97b. 
and one ton  o f  sJirub is being processed daily.

r o c k s  (c a u g h t on  th e  ro o ts ) ,  leaves, w oody 
v e g e ta b le  m a tte r ,  c o rk , c e llu la r  ju ices  a n d  resins 
( see  T a b le  IV 

T h is  c o m p lic a te d  s e p a ra t io n  c a n  b e  a c c o m p ­
l ish ed  w ith  u p  to  95 p e rc e n t r u b b e r  recovery . I t 
c a n  b e  d o n e  w ith  a se q u en c e  o f  fa ir ly  s ta n d a rd  
a n d  c o n tin u o u s  p ro cesses .

G u a y u le  p la n ts ,  u n lik e  Herea, c o n ta in  no  
a o t io x id a n t ,  n o th in g  to  r e ta r d  o x id a tiv e  d e g ra d a ­
tio n  o l th e  r u b b e r  o n c e  th e  ce lls  a re  e x p o se d  to  
a ir .  T h u s  th e  s h ru b  m u s t b e  k e p t in ta c t a n d  
p ro ce ssed  w ith in  a  few  d a y s  o f  h a rv e s t, lii 
a d d itio n , e a c h  p ro ce ss in g  s te p  m u s t b e  c o n d u c te d  
w ith o u t  excessive  de lay .

T a b le  1

Components o f  harvested s^ayule shrubs

M o is tu re 45 — 6U p e rc en t
R u b b e r 8— 26 pe rcen t*
R e s in s 5 -^ 1 5  pe rcen t*
B agasse 50 — 55 pe rcen t*
L eaves 15— 20  pe rcen t*
C o rk I —  3 pe rc en t*
W a te r  S o lub les 10— 12 pe rc en t*
D ir t  a t\d  R o c k s V aria b le

•dry v.-eight be^is.

P a rb o ilin g

In  th e  f irs t s te p , th e  s h ru b s  a re  d ip p e d  in  h c t  
w a te r  (iO  m in u te s  a t 75®C [I6 7 * F J ) . Th!-!
c o a g u la te s  th e  r u b b e r  in  th e  la tex  cells , w h ich  
d e c re a se s  il-. d e te r io ra t io n  d u r in g  p ro ce ss in g  and  
iim plilics, i l s  s e p a ra t io n  f ro m  th e  veg eta b le  m a tte r. 
P a rb o ilin g  a lso  rem o v e s  m u c h  u f  th e  so il fro m  
th e  ro o ts , h u t p e rh a p s  m o s t  im p o r ta n t ,  i t  rem oves



longer periods are  required  for econom ic p roduc­
tion .

G uayu ie  is suited to  highly m echanized agricu l­
tu re : engineers in th e  E R P  developed and  used 
m achinery  lo  hand le  each step  in p roduction  from  
seed gathering  to  ba ling  the harvested shrubs. 
G uayu ie  lends itself lo  m any m odern  agricultural 
im plem ents; conventional tillage equipm ent to 
p repare  the lan d ; m echanical tree  p lan ters to  
p lan t seed lings: co rn  o r  co tto n  cu ltivators, digger- 
harvestcrs. a n d  hay  balers to  bale  the sh rubs fo r 
easy tran sp o ria lto n .

All con im ercialiy  cu ltiva ted  guayuie has been 
p ro d u ced  fro m  seedlings g row n  in a nursery  and  
tran sp lan ted  to  th e  field. T ow ard  th e  en d  o f  the 
E R P  so m e  researchers found  th a t,  w ith special 
c a r t ,  seeds co u ld  be p lan ted  directly  in  the field. 
But guayu ie  seeds a re  tiny— th e  size o f  lettuce 
seeds— and  they  m ust be  carefully  p lan ted  in ligh t 
soil very c lo se  to  th e  surface. H e re  they are  
vu lnerab le ; b o th  w ind  a n d  san d  sp lash  (from  
ip rin k le r  ir r ig it io n )  can  b u ry  th em  to o  deep  fo r 
successful g erm ina tion , o r leave them  uncovered— 
w ith  fa ta l resu lts. F u rth e rm o re , d u rin g  th e  first 
5 w eeks, weeds c a n  com pletely  sm o th er th e  tiny , 
ten d er seedling. A  nu rsery  a llow s be lte r co n tro l 
o f  these  difficulties.

D u rin g  th e  E R P . guayuie  seedlings w ere grow n 
in  nu rsery  beds 4 ft (1 .2  m ) w ide a n d  400 f t  
(120 m ) lo n g . O ver 45 ,000  o f  these w ere p lan ted  
d u rin g  1942.* Serious tosses w ere encountered  
d u rin g  tran sp lao lin g  unless th e  seedlings w ere first 
induced  in to  a  n e a r-d o rm a n t s ta te  by co ld  o r 
d ro u g h t.

T he p la n ta tio n 's  first year is a  critical tim e, 
since th e  sm all seedlings are  easily  sm o thered  by 
w eeds.J  In  la te r  years, less cu ltiv a tio n  is needed 
an d  a  p o in t is qu ick ly  reached  w here guayuie 
sh ad es o u t w eeds a nd  ro b s th e ir  ro o ts  o f  m o istu re ; 
then  little  o r  n o  fu r th e r  w eeding o r  cu ltiva tion  is 
needed .

P es t C ontrol
In  th e  w ild , guayu ie  ap p ea rs  rem arkab ly  free  o f 

disease and  in sec t pests, b u t un d e r cuUivati.on the

•T he  final r e p o n  o f  the  Em crcency R ubber Projcct givci 
jo m e  concept o f  Ihc m agnitude o f  the p ro jcc i. D escribing 
e stab lishraen i o f  the  in iiis! lo t  o f  seedbeds, the repo rt 
(pajse47> status: ‘ O ne o f  ihe  h rst purchases m ade a t 
Salinas involved th e  prucurem eni o f  3.500 tons o f  fspeci- 
a lly  dried] sand . Since M .7M  seedbeds, each 400 feel 
Iona, were sow n, ond each bed contained  seven rows o f  
« « d . the  3,500 Ions of sand was eventually  deposited in 
bands w hich, i f  jo in e d  end to  end. w ould extend from  
S alinas, California  eastw ard  across N o rth  America and  
ih e  A tlan tic  O i:a n  to  G ib ra lta r !”
{T oday , weed problem s shou ld  n o t he as serious as those 
Teported in  lh< lite ra im e. All the previous guayuie plan­
ta tions were estab lished  before the  discovery o f  organic 
herbic ides. P rijim in a ry  observations s u m « i 'h a t  m odern 
herbic idcs will reduce  weed infestations dram aiically .

plants a rc  susceptible to  bo th . A lthough few 
p lan ts d ied from  disease o r pesis in the  huge areas 
o f p lan ts  cu ltivated  in the  KRP, in festations were 
found  nonetheless. T he diseases are  the  com m on 
one-! th a t afTcct o th e r c rops such as co tto n  and  
Icttuce. Som e a re  qu ite  serious, such as co tton  
ro o t-ro t.  charcoal ro t. d ieback , and  w ilt. A  few 
days in stand ing  w ater encourage.s Phytophrbora 
ro t on guayuie roo ts. Irriga tion  m ust alw ays be 
carefully  m anaged  to  avoid w aterlogging.

G uayiile  is repo rted ly  highly resis tan t to  roo t- 
knot nem atode.

P lan ta tion  gtiayule can  be dam aged  by several 
insects (grasshoppers were th e  w o ist insect pests 
in th e  E R P ). p a rticu la rly  d u ring  the seedling 
stage. T oday  these insects can  u ndoub ted ly  be 
con tro lled  w ith insccticidcs.

Harvesting

G uayu ie  is no rm ally  harvested , ro o ts  and  all. 
w ith  a trac to r-d raw n  d igger [see F igure  4). The 
sh rubs a re  then  baled  fo r t ra n sp o r t to  an  ex trac­
tio n  mill.

Im p o r ta n t research advance.s have been m ade 
w ith  p o lla rd in g  guayuie . In  th is  m elhod  falso 
know n as coppicing) th e  bushes a re  m ow ea off 
a b o u t 2 in. (5 cm ) above th e  g round  so th a t 
on ly  th e  tru n k , b ranches, a n d  leaves are  harvested . 
T h e  ro o ts  (con ta in ing  a b o u t one -th ird  o f  the 
p lan t’s ru b b e r  a re  left in th e  g ro u n d  to  produce 
new  g ro w th . M o st ro o ts  rc sp ro u t an d  grow  in to  
new  sh ru b s so fast th a t  a one-year-o ld  po llarded  
bush  becom es as large as a tw o-year-o ld  seedling. 
C om prehensive analysis still rem ains to  be done, 
b u t in  p rincip le  th is  m ethod  rap id ly  p roduces 
tw o  c ro p s  w hile avo id ing  (he expensive rep lan ting  
n o rm ally  req u ired . W hether m ore th an  tw o 
c rops can  be harvested  w ith o u t rep lan tin g  is 
unknow n .

D ry-land  (N ooirrigatcd) i ’roduclion

G u ay u le’s w ate r req u irem en ts  a re  n o t wel!- 
e nough  know n fo r  us to  accu ra te ly  p red ic t w hat 
a  ru b b e r  yield w ill be in a  given loca tion . Y et a 
m ajo r ho p e  fo r th e  fu tu re  is th a t guayuie  can  be 
grow n in land  th a t is n o t now  used fo r co n ­
ventional c rops. In  th is  w ay it w ould  no t 
com pete  .w ith food  p ro duction .

A s a  na tive  o f  desert reg ions, guayuie  has 
po ten tia l to  be  grow n w here ra in fa ll is too  sparse 
o r  to o  u n re liab le  fo r o th e r  cro p s. But though 
g uayuie  w ill grow  in such areas , it is n o t know n 
w hether d ry -land  fa rm ing  can  be  p ro fitab le . To 
dete rm ine  th is m o re  accuratcly  is o ne  o f  the  m ain 
research  needs in guayuie p roduc tion .

A detailed an a ly sis  o f  th e  possibilities fo r 
g row ing  un irfiga ted  guayuie  in  C a lifo rn ia  was



Figure 4- C uayule is adap ted  to  mJchanwcd agriculiure. AH ihe operalio
(forexam ple , w d in g , transplanting, oiltivaiing. harvc^iinK, and b a lin g lh a w ------------------------ ---
com bine havcsler picks up shrub, chops and blows it into a waiting truck foriransport to  s  m iw  or 
factory, ([niereontinental Rubber Com pany. Salinas, Cal.fornia. January W3l)

m a d e  in  th e  1940s. U  w a s  s h o w n  th a t  u n d e r  d r y ­
la n d  c o n d it io n s  g u a y u le  r o o ts  a r t a b l e  t o  p e n e tr a te  
p o r o u s  so il s  ( i f  d e v o id  o f  th ic k  s t r a ta  o f  g rav e l 
a n d  c o a r se  s a n d )  t o  d e p th s  o f  8 - 1 0  ft. (2 .4 -3  m ) 
d u r in g  th e  f irs t  g ro w in g  s e a s o n , a n d  to  d e p th s  o f
1 4 -1 6  ft ( 4 -5  m )  d u r in g  th e  be co n d  s e a s o n . A  
r e s e rv o i r  o f  m o is tu re  o f te n  a c c u m u la te s  b e lo w  th e  
r o o t  z o n e  o f  c o n v e n tio n a l  c ro p s — su c h  a s  g r a m s —  
a n d  is  u n a v a ila b le  to  th e ir  r o o ts .  T h is  w d i  fo u n d  
to  b e  th e  c a se  in  a re a s  o f  C a lifo rn ia  w h ere  g ra in  
c r o p s  (w ith  r o o ts  5 - 6 f t  l l .5 - 2 m ] d e e p )  w ere  g ro w n . 
B u t  w ith  its  d e e p e r  r o o t  sy :.lem  g u a y u le  c o u ld  
o b ta in  th e  m o is tu re  th a t  e x is te d  f ro m  5 -2 0  ft 
(1 .5 -6  m ) d e e p  in  th e  so ils .*

4  Rubber Extraction
A s  a lre a d y  n o te d ,  th e  la te s  in  g u a y u le  s h ru b s  

is  f o u n d  in  th e  r o o ts ,  s te m s , a n d  b ra ttc h e s ; to  
o b ta in  i t  th e  w h o le  p la n t  is p ro ce ssed  J  T h e  
la te x  is  c o n ta in e d  in  m ic ro sc o p ic  c e lls , w h ic h  a re  
n o t  c o n n e c te d ;  h e n ce  g u a y u le  p la tU s c a n n o t  be  
ta p i ie d  lik e  r u b b e r  tree s . T h e  n ib b e r  m u s t b e  
p h y s ic a l ly  o r  c h e m ic a l ly  s e p a ra te d  f ro m  o tiie r  
c o m p o n e n ts  in  th e  ha rv e > te d  s h r u b ;  d i r t  a n d

ro c k s  (c a u g h t o n  th e  r o o ts ) ,  leaves, w oody 
v e g e ta b le  m a tte r ,  c o rk , c e llu la r  ju ic e s  a n d  resins 
{see T a b le  1).

T h is  c o m p lic a t td  s e p a ra t io n  c a n  b e  acc o m p - 
iisheti w ith  u p  to  95  p e rc e n t r u b b e r  recovery . I t 
c a n  b e  d o n e  w ith  a s e q u e n :e  o f  fa ir ly  s ta n d a rd  
a n d  c o n tin u o u s  p ro cesses .

G u a y u le  p la n ts ,  u n lik e  Hevea, c o n ta in  n o  
a n t io x id a n t ,  n o th in g  to  r e ta r d  o x id a tiv e  d e g ra d a ­
tio n  o t th e  r u b b e r  o n ce  th e  ce lls  a re  e x p o se d  to  
a ir .  T h u s  th e  s h r n b  m u s t b e  k e p t  in ta c t a n d  
p ro ce ssed  w ith in  a  few  d a y s  o f  h a rv e s t. In  
a d d itio n , e a c h  p ro ce ss in g  s te p  m u s t b e  c o n d u c te d  
w ith o u t  "excessive de lay .

TABLt 1
Componenu o f  harvested fiuayule shrubs

M o is tu re
R u b b e r
R esin s

L eaves
C o rk
W a te r  S o lu b les  
D ir t  a n d  R o c k s

45 — 6 0  p e rc en t 
8— 26  pe rcen t*  
5— 15 pe rcen t*  

50— 55 pe rcen t*
15— 20  pe rcen t*  

I —  3 pe rc en t*  
10— 12 pe re en t*  
V aria b le

•D ortlgnftc, K. O . aiitl G  A- Mickclson. 1945. Dr.v- 
Farming Ptissibiliries for Guevuif in California. U- S. 
Forest Service, hmergcnc> Rubber I'rojeci.
{G ujyule  could, in ihcory. be extracted using seve.al
diiT ‘̂ten t approaches t<olv«ntesiravtin« the
ia ies . for esjrapltf) bu t (his chapltfr la rp sy
the  p r o tw  now in pilot stage a t SalU lo. Mexicn.
Tt is a  process ilial integrates m odern iechnolog>- from
the  syn ihe ik -rubber industry and from  the
industry with the m oil advanced
guayule by U  S- engineers during the
All I t  I t J  steps h a v / t e n  in
and one ton  o f  shrub  is being proccvscd dail.v.

'd ry  weight hn^i?.

P a rbo iling

In  th e  f irs t s te p , th e  s h ru b s  a re  d ip p e d  in h c t  
w a te r  (10  m in u te s  a t  75®C [167® F ]). Tht<; 
c o a g u la te s  th e  r u b b e r  in  th e  la tex  ceUs, w h ich  
d e c r e a 'c s  its  d e te r io ra t io n  d u r in g  p ro ce ss in g  a n d  
sim plifies i t i  s e p a r a t io n  f ro m  th e  veg eta b le  m a tte r. 
P a rb o ilin g  a ls o  rem o v e s  m u c h  o f  th e  so il  from  
th e  r o o ts ,  b u t  p e rh a p s  m o s t im p o r ta n t ,  i t  rem o v e s



th e  leaves, wliich con ta in  no  rubber. D cfoliulion 
g rea lly  benefits p rocessing by reducing (u p  to  20 
perccnt) th e  bu ik  o f  m uleria l to  be handled a 'ld  
increasing  miti c apac ity . It a lso  im proves the 
final p ro d u ct, fo r th e  leaves co n ta in  copper, 
managanese^ and  resinous c om pounds tiia t c o n ta ­
m inate th e  ru b b e r  a n d  catalyze its deg radation .

M iliin s
T o  release th e  ru b b e r  from  th e  cells the p lan t 

tissue  m ust be  sep ara ted  a n d  d isin tegrated . 
A lth o u g h  o ld e r p rocesses used cqu ipm en tdesigncd  
fo r o re  crush ing , research  has show n th e  
su perio rity  o f  pu lp ing  m achinery  designed to 
sep a ra te  w ood fibers and  release lignins in paper 
tnaQ ufacture A t M an zan a r a tid  in th e  final 
phases o f  th e  U . S. guayule p ro ject a Jo rd an  Mill 
w as u sed ; th e  c u rre n t M exican p ro jec t uses a 
B auer M ill. B o th  o f  these m ills a re  used in th e  
p a p e r  in d u stry  fo r m aking  p u lp . P rio r lo  pu lping, 
g uayu le  sh rubs a re  coarsely  ham m er milled. 
C austic  so d a  is added  becausc du rin g  the pu lp ing  
p rocess it helps b reak  op en  th e  rubber-filled  cells 
a n d  p rom otes  sep a ra tio n  o f  the ru b b e r  fro m  the 
vegetab le m atte r.

T h e  p u lp in g  is d o n e  in  w ater, w hich causes the 
ru b b e r  an d  b row n, pungen t resins to  agglom erdte  
in to  a spongy fo rm  kno w n  as guayu le  “ w orm s” .

R ubber Separation

I n  a  large s lu rry  ta n k  (as used In m anufac tu ring  
w ood  pu lp ) th e  slu rry  o f  p u lp e d  sh ru b  sep a ra te s : 
th e  w aterlogged  bagasse sink?, th e  w orm s float 
a n d  a re  sk tram ed  from  th e  surface. In a second 
ta n k  th e  c rude  w orm s a re  aga in  s tirred  in a 
slu rry  t a n k , th e  ru b b e r  sk im m ed  from  the surface, 
an d  residua l bagasse separa ted .

T h e  tack y , res inous w orm s are  thcji rinsed  to  
rem ove  cau stic  s o d a . . They  a re  d ilficu ll to  handle 
a n d  gum  to ge ther, trap p in g  w ater, co rk , and  fiber 
betw een  th em . T o  keep  ttiem  sm all, m anageable , 
a n d  easy  to  dere sin a te , the  w orm s are  next 
w arm ed in  w ater c o n ta in in g  a little  su rfac tan t 
(detergent).

D eresination

G u ay a le  w orm s co n ta in  a b o u t 17-25 percent o f 
resins. T o  rem ove resins, th e  sm all (1 mm  
d iam e te r in  th e  su rfac tan t-trea ted  M exican p ro ­
duc t), h igh ly  p o ro u s  w orm s a re  ex tracted  w ith 
w arm  ace to n e , a  com m on  industria l so lvent. A 
flu id-bed  process is used, and  in  on ly  m inutes 
th e  acc to n e  carrie s  aw ay a b o u t 95 percent o f  the  
resin s to g e th e r w ith  m uch w ater. T h e  acetone 
th e n  is d istilled  fro m  th e  re s in /w a te r  m ix ture

•U n lik e  bevea  ru b te r , guayule  rubl>er con tains lirde gcl 
and  dissolves sa tisfsc iority  in  henan t o r  cyclohexane In 
itie M exican process the  soiutton used con tains about 
5 percent rubber.

a n d  recycled. A fte r  sleam  sparg ing  to  rem ove 
residual acctone, the grey-w hite guayule rubber 
con tain s ab o u t 2 percent resins, as well as cork 
and  debris th a t failed to  sink in the slu rry  tanks.

T his m ethod  p roduces a un iform ly  deresiuated  
rubber, w hich can  be dried  w ith s tan d a rd  equ ip ­
m en t: a screw  pre.ss follow ed by  a h o t-a ir  drier.

Final Purification

T he M exican go v ern m en t's  guayule  p ro ject 
inco rpo ra tes and  u llim ate-pu rifica tion  step  tha t 
takes  advan tage  o f  m odern  developm ents in the  
syn thetic-rubber industry . T h e  dcresinated  rubber 
is dissolved in solvent.*  This so lu tion  can  be 
read ily  filtered to  rem os’e residual insolubles 
(cork , fiber, d irt). T he filtered so lu tion  is hom o­
geneous a n d  the ru b b e r can  be  b leached, pro tected  
w ith  antio.xidants, o r  trea ted  w ith  o th e r reagents 
to  give a h i |h -q u a lity , un iform  product.

But p erhaps m ore  im p o rtan t is th e  pow er th a t 
th e  so lu tion  phase gives th e  m an u fac tu rer to  
chem ically  m odify th e  rubber. In so lu tion  the 
ru b b e r  can  be a lte red  by p o lym erisa tion , ch lo ri­
na tio n , copo ly raerization  w ith m ethacry la tes, and  
by o th e r  chem ical reac tions th a t  p ro d u ce  rubbers  
w ith d ifferent properties.

C o agu la ted  fro m  the so lu tion  w ith wet steam , 
the recovered  ru b b e r  is hom ogeneous a n d  high 
q ua lity  w ith exceptionally  low  a m o u n ts  o f  ash, 
copper, and  iron  •  C on«tan t-v iscosity  ru b b e r  can 
be o b ta ined  by  th is  m ethod . By ad d in g  su rfac tan t 
d u ring  coag u la tio n , a pow dered  ru b b e r su ited  to 
b u lk  han d lin g  can  be ob ta in ed , un th in k ab le  w ith 
th e  tack y  g u ay u lj  o f  th e  p a s t.t

AltCToativc M ethods
In  th e  1950s the U. S. N a tu ra l R u b b e r R esearch 

S ta tio n  developed  an  a ite rn a tv e  m ethod  for 
sep a ra tin g  th e  ru b b e r from  sm all pieces o f  floating 
deb ris  th a t a ccom pany  the w orm s from  th e  slurry 
ta n k . A pressu re  vessel w as used  to  w aterlog  the 
deb ris  (cork a n d  cellulosic w aste) w hich in a 
sub  eq u en t s lu rry  tan k  w ould sink , leav ing  only 
th e  w orm s floating. T he w orm s w ere then 
d eresina ted , using ace to n e , a i  in the M exican 
p ro cess .!  T h e  p ro d u c t, though  n o t eq u a ling  the 
qua lity  o f  the M exican ru b b e r  (e. g ., it contains 
a b o u t 3 percent benzene-insoluble m ateria l),

•F urtherm oftf, the solvent is w ashed, distilled, and 
recycled.
tln fo rm a iio n  supplied by E. C am pos-L opei. 
tA  partia l dcresination  m elhod called •■retting” was used
00 a  small scale in Ihc lV30s and  ‘40s. 1b th is p rocw j 
ihe harvested ilirubs were m o is tc ' ed and  stored in the sir. 
U nder these conditions raolds and bacteua  decompose 
io rae  o f  Ih f resins iha i m ost seriously low er rubber 
quality . The rubber is then  milled o u t of the retted  shrub 
in  llie norm al inaiincr.



nonetheless can probably  fill m any o f the com ­
m ercial end  uses th a t now  employ hevca rubber 
and  it m ay be cheaper because ii avoids the costs 
o f so lu lion-phase purification.

5 Rubber Quality
Fresh ly  extracted  guayule rubber contains 

abou t 20 percent clove-scented liquid tars, called 
resins. A lm o 't  all the guayuJe rubber sold in the 
past w as in th is tarry  form . It was inferior to 
hevca rubber {which has only 2 perccnt non- 
rubber con ten t), its physical properties were poor 
and  nonuniform , and  the rubber degraded rapidly. 
It was also difficult to  handle, im possible to  dry. 
and  con tained  d irt, flint (from  the rock-filled mill 
used to  m acerate  the shrubs), and  vegetable 
m atte r. T h is  resinous rubber gave guayule a bad 
repu ta tion , which still persists in th e  rubber 
industry

G uayu ie  ru b b e r 's  p oo r perform ance was causcd 
by  the im purities resulting from  inadequacies in­
heren t in the ex traction  process used, a m ethod 
th a t  during  40 years changed liiHe from  its 
original design H ow ever, a  b reakthrough v>aa 
m ade in the  la te  1940s when it  was found that 
resin could be easily  rem oved. U nfortunately, 
the discovery cam e too  la te ; no d ?resinated rubber 
was p roduced  for com m ercial use because the 
guayule  program  wa^ then  being te rm ira ted .

Since it is unlikely tha t tbe  resinous guayule 
ru b b e r w ill ever again be m arketed , th is chapter 
ou tlines the  properties o f  guayule rubber purified 
o f  resins.

N onrubber Constituents
Because guayule rubber is ex tracted from  the 

w hole  shrub  including the roo ts, d irt and  rocks 
a re  po ten tia l contam inants; so to o  are cork  and 
bagasse. In th e  MeMCun process for solution- 
phase  purilication  these are  largely removed. 
A lthough th e  ash  con ten t recorded in Table 2 is 
h igher th a n  allow ed io  the best grades o f  hevea 
ru b b e r, it is n o t excessive.

There a e beneficial nonrubber
constituents in hevca rubber tha t are not present 
in guayule rubber. These include small amounts 
o f nitroeen-containing materials, notably proteins, 
am ino acids and  polypeptides, which accelerate 
vulcanization and  save time for the rubber pro­
cessor. These are  also absent in synthetic 
polyisoprene elastomers and it seems probable 
that, as in ihe  ease of synihetic polyisoprenes, 
com pounds can be added to  guayule rubber to  
overcome this lack.

Nonrubber constituents in a typical sample o f  
rubber produced by the Mexican government a t the 

Saltillo guayule extraction mil!

Guayule Hevea (SMR-5)*

D irt (percrnt) .007 0.05
Nitrogen (percent) 0.16 0.7
Ash (percent) 0.79 0.5
C opper fppm ) trace S
M anganese (ppm) 0 10
Volatile m atter

(raai-.ly moisture) l.O 1.0

*.^flo*abk maximum figures

Chemical S tructure
Like iievea rubber, guayale rubber is a  polymer 

o f the simple 5-carbon molecule, isoprene. 
The isoprene units are joined together end to  end 
to  form a giant molecule containing tens o f 
thousands o f carbon  atom s io a  linear chain 
identical to  th a t o f  hevea rubber and  with similar 
m olecular weight (F igure 5). As a result, 
guayule rubber has the  sam e stretch, bounce, 
and  general properties as hevca rubber.

Today, the technical requirem enis o f rubber 
producis have become extremely precise. I f  a few 
percent o f tbe isoprene units differ from the rest 
in the ir  geometry, then the rubber can be inade­
quate for use in tyres and  o ther producis used 
under severe conditions. The geometry and 
attachm ent o f the isoprene units w itbin a  molecule 
are  termed the m olecule's m icrostructure.

F i.u rc  5 , G » .,u lc  rubber o f  m b S ,"  “ b S ' . S ' S

ati>m J, is connectetl to the wmis siUo of Mic Jouble buna)



In co ilectn ig  d a ta  for use in th is  report, several 
m odern  tech iq u e ' to r  d e tc rm in irg  sm a'I iiihoirlo- 
geneilies in m icrostruc iu re  liavo been applied  U') 
giiviyule. N uclear m agnetic rc-.oiiniice spcctro- 
sM P v < p ro lo n  N M R  a t 60 M H ? at:d 300 M H ?, 
a n d 'C a rb iin -J 3  N M R  a i 25 M H z) have show n 
tlia t th e  m icrostruc tiires o f g  ayule rnfaher and  o f 
h e \ea  ru b b e r  jirc idcpticiil. T h e  in sirun ien i'' 
c o u 'd  have detecied  d ilFe.tnoes if only a few 
ten ths  o f  a p ercen t o f  th e  is -p rcn e  un its  were 
differen t in th e  tw o rubbers.

W illiin  the  liiiiits o f  detection  o f  !hf sensitive 
n u c lea r  m agnetic  resonance  m easu iem en ts every 
Isoprene u n it  in guayule  ru b b e r  is a ttached  at its 
ends a n d  every d o ub le  bond  has f/.v s terco - 
chem iitry . They  all have the 1. 4 shape and
a 'ta c h m m t N o  o th e r  type o f  isoprene ‘.trik tu re . 
(such  as frans - \, 4 o r I, 2 o r 3. J bonded  
isoprenes) is presen t. T his contra> ls \silh  
sy a th c tic  po ly isop rercs , w h ich  m ay  co i ta in  from
1 to  8 p ercsn t o f  i.'Loprene uo iis  th a t a ;e  no t 
f / j - J  4 A hh> ufihT his difference ap p ea rs  sm all, 
it affects certa in  perfo rm ance  charac te ris tics  (eg 
h o t te a r  s tren g th ) o u t o f  all p ro p o rtio n , since 
ab ility  (o  crystalliye  rap id ly  o n  elonga tion  is 
destroyed  by these inhom ogeneities. T he precise 
s te reochem itp  o f  isop rene  rubb?rs  is b e c o m in j an 
increasing  concern  in  m odern  uses such a s  rad ia l 
lyres.

T h e  iden tity  o f  s tru c tu re  betw een hevea and  
ptirified guayule  ru b b e rs  is confirm ed by infrared  
and  x -ray  m easurem ents a s  well a s  by  differential 
th e rm a l ana lysis (D T A ). B o th  ru b b e rs  show  a 
sh a rp  b reak  c o rre sp o n d in g  to  th e  glass traa s itio n  
a t  exactly  th e  sam e tem pera tu re . F u rth e rm o re , 
if  each  ru b b e r  is first ch illed  <2 days a t-2 0 'C ) ,  a 
high degree o f  crysta llin ity  becom es a p p a ren t in 
th e  D T A  p lo ts . T h is  on ly  occurs w hen th e  m icro- 
s tru c iu re  is high ly  un ifo rm . T he hevea and  
guayule  ru b b e rs  p e rfo rm  sim ilarly  in th is  very 
sensitive m easu rem en t p rov id in g  stro n g  con firm a­
tio n  th a t th e  tw o have  th e  sam e s tru c tu re .

T h e  am o u n t o f  b ran ch in g  and  cross-link ing  
betw een  guayule  ru b b e r  m olecules has n o t been 
defined  q u an tita tiv e ly , th o u g h  th e  ease w ith w hich 
th e  ru b b e r  d isso lv e , in so lven t suggests th a t it is 
low . G u ay u le  does n o t ap p ea r to  be a h ighly 
cross-linked  species. L ittle  gel is p roduced  d u ring  
fo rm a lio n  o f  ru b b e r  in the p lan t an d  little  fo rm s 
a f te r  ex trac tion . In  fac t, th e  .Mexican p ilo t p lan t 
relies o n  d isso lv ing  th e  ru b b e r in a lipha tic  solvent 
as a  s tep  in th e  pu rific a tio n  process.*

M cchanical P roperties
A  sum m ary  o f  th e  m cchanical p roperties  o f  

guayule  ru b b e r th a t  show s the sim ilarity  to  the  
p ro p e rtie s  o f  hevea ru b b e r  is given in T ab le  3. ^

•P anel m em ber E . C am pos L ip e ?  reports tha t the g«i 
co n ten t (a  mea'iure o f  branching  and ■.loss-nnkiiig) 
never m ore Uian pcrccnt (nKOsuicd in cydohcxanc). and 
ihar il does n o l incfcaso upon  siandm u

105
0,6

85

2
47.5

2.8

41 60

9.5 8.5
4.25 5.0
8.25 11.5

5.25 4 0

TAm.U 3 
Properiicx o f  Ruw Gueiytilc Rubber

M o''nev  V iscpsitv (M L -l-^ 4  
ai 2 I2 '’F /[H)0‘1)

A n liox idan t (percent BU T)
A cetone 'o liib ie s  (percent) 2
W allace R ap id  Plasticity (Po) 47.5
Plasticity R eten tion  Index  (percent) 41 
Tack**

R ubber to  ru b b e r  (psi)
R ubber to  m etal (psi)
R ubber-b lack  m aste rba tch  (psi)
R ubber-b lack  m asterbatch  

to  m etal (psi>
G rsen  S treng ih  (psi a t 100 percent

elongalion ) 2 0 ± 0  05 20 +  0.05

*Tbes? figures are  ba^ed on  early  sam ples from  the pilo t 
p lanl a t Saltillo, Mexico They a re  Iikciv to  change as 
the  extraction  and purification m ethods a re  refined. 
‘ •D ite rm ined  a M onsantoT el-T .ik  apparatus. Table 
c c u r te s y o fH  L Stephen?.

T he M ooney viscosity, w hich tests the “  p lasti­
c i ty ”  o f a  rubber, h a s  been m easured a t  95-105 
in m odern  guayule  sam ples. T h is  is in th e  sam e 
range as hevea ru b b e r 's  p lastic ity  and  m eans th a t 
guayule  ru b b e r  sh o u ld  n o t exceed hevea ru b b e r in 
th e  a m o u n t o f  soften ing  needed d u ring  m illing. 
B ut guayule  ru b b e r, like hevea ru b b e r, will 
p ro b ab ly  be m ore  difficult 1o process than  
syn the tic  isop rene-type rubbers.

T h e  p lastic ity -re ten tion  inde^ is an  in d ica tion  
o f  a ru b b e r 's  resistance to  aging o r  b reakdow n. 
A lthough  th e  guayule  sam ple tested  fell sh o rt o f 
th e  s tan d a rd s  o f  th e  h ighest qu a lity  hevea rubber 
(ie., S M R -5  w here P R l is ab o u t 60). it is in the 
range  o f  th e  hevea ru b b e r used in tire s  iS M R  20, 
w hose P R l is a b o u t 40),

‘ G reen  s t re n g th "  m easures th e  s tren g th  o f  the 
raw  ru b b e r  d u r in g  processing, W ith o u t good 
green s tren g th , a  ty re  hung  on  a  h ook  d u ring  
m an u fac tu re  will sag  o u t o f  shape  before  
v u lc a n i« d .  Indeed, a p rim ary  reason  why 
synthetic  po ly isoprenes a rc  n o t m ore  w idely used 
is because ihc ir green s treng ths  arc  in te rio r to  th a t 
o f  hevea rubber. Im perfections in the  m iciq- 
stru c tu re  a re  believed to  be a m ajo r fac to r co n tri­
b u tin g  to  red u c tio n  in th e  green  streng th  o f  a 
po ly isop rene  rubber. H ow ever, a s  can  be seen in 
T ab le  3 , guayule ru b b e r 's  green s tren g th  is 
equ iva len t to  t h j l  o f  h evea rubber.,;,

trh e .s im ila i i iy  o f  m icrosii uciurc is, expected lo  result in 
sim ilar green s trengths betw een the  two rubbet*. 
onnp rchensive  analyse^ suegest th a t guayule s 
streng th  is Inicrm rdia te  betw een th a t o f  syntheiK  poly- 
isoprcne and hevea rubber I f l lm  proves to  be a true 
fea fjrc  vif guayule rubber (and n o t ju st tha t o f  eaiiy  
sam ples from  d n c *  pilo t facility) ' ' r ' o f
c^ntaae o f  guayule iha i w ould be added to  the  blciKl ot



Building ta c k ” m easures how well the layers 
o f raw  ru b b e r stick together before they are 
vulcanized. I t  is n very im portan t properly  in 
the fabrication  o f  c erta in  types o f  tires, Synthetic 
elastom ers have less building tack than  hevea. 
Both hevea and  guayule rubber have good build­
ing tack  and  d o  n o t require the  addition  o f 
ingredients to  increase lack. T h e  excellent flow 
and  tack  characteristics o f  guayule rubber should 
m ake it su itab le  fo r the  m anufacture o f radial 
tires and  large tires.

Processing C harac te rh tics 
Because o f its  s tru c tu ra l sim ilarity  to  hevea 

rubber, no  difficulties a re  expected in processing 
guayule ru b b e r  w ith  s tan d ard  equipm ent. For 
exam ple, it softens readily  (sec F igure 26) and  is 
expected to  ex trude  readily and  flow properly in 
m olds. G uayu le  rubber differs slightly from 
hevea ru b b e r in th e  ratio  o f chem icals needed to  
com pound it fo r adequate  cure ra tes. T his is due 
to  the slightly  different non ru b b er im purities 
expected in com m ercial p roduc ts. B oth contain 
small am o u n ts  o f m oisture, d irt, terpenes, and  
triglycerides, but guayule lacks th e  protein 
“ im purity” th a t is beneficial to  th e  curing  pro­
perties o f hevea rubber.

C om parative da ta  on  vulcanizates o f  guayule 
and  hevea rubber are  given in T able  4. A 

T able 4
Properties o f  vulcanized guayule rubber*

Hevea
(SMR-5)

Guayuic

In ititia l Viscosity (Ibs.-in .I 5.5 5.0
M inim um  Viscosity (Ib s.-in .) 4.0 3.7
M axim um  V iscosity (Ibs.-in .) 35.0 25.0
T . s, m in. 7.0 10,5
Tc , (90), min. 90.0 25.0
C ure R ate  (Ibs.-in ./m in) 5.3 2.5
C ure tim e a t 284®F (140“C), m in. 19 25
M odulus a t 300 percent (psi) 1.770 1,050
M odulus a t  500 percent(psi) — 2.455
Tensile S trength (psi) 4,050 3.645
E longation  (percent) 490 635
Set a t  B reak (percent) 13 14
B ashore R ebound (percent) 48 40
Shore A  H ardness 60 54
Swelling Index (g  benzene

im bibed/g. rubber) 2.94 3.44
Me 9,500 13,000
T ear S trength  (ppi) 436 178

'  v u lc am ied  using retipe a  given m 
■nte vulcan iiation  chacacicristics o f  each 
delermiiicti on a M onsanto Rheom e(er a t 384 F  (NU C) 
u tinu  ASTM D 2084-71 T- M easurem ents counesy of 
H . L Stephens

rubbcr^ used for tyre mnVing by large mamifactureis. 
Green strength i>. im portant only durm g fabrication C « , 
before v u lc in u a t io n ) : I t J o «  not the  «
the final m anufactured product, and it }$ '^ P o r  an t ooty 
in large factorie* lUat use sophwticated automated 
methods

standard form ulation developed for comparing 
hevea r i ib ^ r s  was used. The results show that 
guayule  s lack o f vulcanization accelerators cause 
It to  vulcanize more slowly than hevea rubber. 
By adding accelerators to  the form ulation this can 
undoubtedly be overcome.

Performance

Almost nothing is known o f  guayule rubber’s 
perform ance under full operating conditions. 
Virtually all the 120,000 tons o f resinous rubber, 
purchased by rubber companies between 1903 and 
1946, were blended with hevea rubber and may 
have b « n  used as much for its tackiness as for its 
rubber.

W hile the federal guayule project was winding 
dow n in the early 1930s, several tons of deresi- 
nated guayule rubber were distributed to  industry 
fo r perform ance testing. The results were erratic 
(no t always a ttribu tab le  to  the rubber) but in a 
federally supervised test. Firestone Tire and 
Rubber Com pany placed one guayule tire and one 
hevea tire on the back wheels o f three gravel­
laden trucks. T o  ensure equal wear, the tires 
were swiched regularly. The guayule tires per­
form ed a s  well as the hevea tires. O ne survived 
50,900 miles (82,000 km) without showing a body 
break (sec F igure 6).

i f  p roduction were resumed and guayule sought 
a place alongside hevea and  the synthetic polyiso- 
preues in tire m anufacture, it is likely to  be used- 
initially a t least—in blends with these rubbers and 
with the more widely used styrene-butadiene 
syn th :tic  rubbers. Under such circumstances, 
slight differences from hevea in processing or 
properties be:om e m uch less noticeable, a factor 
th  it could greatly facilitate com mercial introduct­
ion o f  guayule.

6 Economics
Because no  guayule has been produced com- 

raerciallvin recent decades, its economics are  very 
uncertain. The available d a ta  are largely trrele- 
vaut and  reflect wartime conditions o f 30 years 
ago. They are  based on  obsoleie production 
m ethods, on  a low-quality resinous rubber, and 
do not take into account the potential sale o f 
by-products. N onetheless, some general conclu­
sions can be drawn.

C;c-ncr«i Rubber M arket 
In a reccnt analysis* the W orld Bank projects

^ o ’rld Bank. June 1976. P rie f V roipeeis fo r  Major 
Primary Commoditits. Report No. 814.'76, Commodities 
and Export Projections Division.



l «  >he equal or h c a v «  rubber in 
T h S m v ,  ODC of a  test lo t. was fabricated  in 1953 by the Firestone l^ re  and  R ubber Com pany. A kron. 
O hio. (Ir . S. D epartm en t o f  A griculture)

th a t  u n til th e  end  o f  th is  dccade  th e  w orldw ide 
dem an d  fo r ru b b e r -b o th  n a tu ra l a n d  sy n th e tic -  
w ili g row  a t  th e  ra te  o f 5 p ercen t per year. 
F u rth e rm o re , n a tu ra l ru b b e r  is expected  to  re ta in  
its  p re sen t share  (30 p erccn t) o f  the  to ta l rubber 
m ark e t.

In  th e  p ast, grow ers have  been  ab le  to  increase 
o ro d u c tio n  o f  h evca  ru b b e r to  m a tch  increases m 
d em an d . D u rin g  th e  1960s. hevea  ru b b e r p ro d u c ­
tio n  increased  a t  a  ra te  o f  3 .9 perccnt per year. 
Bccause o f  recen t b reak th ro u g h s  th a t raise the 
y ield  per tree , th e  ra te  is expected to  rise  to  5.7 
pc rcen l an n u a lly  fo r th e  rest o f  th is decade. 
H ow ever y ields can n o t be  increased  indefin ite ly , 
a n d  betw een  1980 a n d  19S5 Ihe  w o rld 's  supply o f 
hevea ru b b e r  is cxpected  to  increase an n ually  by 
o n ly  3 .8  pe rcen t. T h is  is a se rious concern , 
because d u rin g  these  years th e  w orld s ru b b e r 
re q u irem en ts  a re  p ro jec ted  to  grow  an n u a l y by 
5 9 p c rc c n t .  T h u s , th e  W orld  B ank concludes 
th a t  a f te r  1980 hevea  ru b b e r  can n o t re ta in  the 
sh a re  o f  th e  m ark e t th a t  it now  has. N o t  enough  
wriU be  p ro d u ced  a n d  a  sho rtfa ll will resuU. T he

prob ab ility  o f  such  a  sho rtfa ll has a lso  been 
rep o rted  by th e  M alaysian  R u b b e r B ureau (» «  
F igure  7).**

W orldw ide recession dep ressed  prices for the 
d iffe ren t g rades o f  h ev ra  ru b b e r  by 23 pcrcen l in 
1975. B ui th e  W orld  B ank e tp e c ls  prices ‘ to 
increase (in  c u rre n t U S  d o lla rs  tw*rnis) to  about 
60 U S cent per lb . ( I  t .3 2 p e r  kg] m  ‘ '80 ana 
78 U S  cent per lb  \% 1-72 per kg] in 1985. The 
c u rre n t price  is 39 U S ccnt per lb  (8 6 cen t per kg).

T h e  p ro jec ted  sho rtfa ll o f hevea ru b b e r and 
th e  la rg e  price increases expected  d u rm g  th e  19H's 
prov ide  econom ic incentive fo r u rgen t action  lo 
develop  su ay u le  once  m ore  in to  a  com mercial 
crop .

Synthetic  Elastom ers

Synthetic  ru b b e rs  derive  fro m  the
in dustry . A ll b u t  O D e-poly isoprene-have s tructure
an d  p roperties  differen t fro m  n a tu ra l rubb^ -  

••A lien , T hom as a n d  S ekhar. See -Selected Readin**-



Because o f th is , they are  n o t always interchange­
ab le  w ith n a tu ra l ru b b e r in the m ajor rubber 
products such  as tyres an d  industrial conveyor 
belts, w here sm all differences in properties can be 
im portan t.

W ith th e  petrochem ical industry’s rapid 
expansion in recent decades, synthetic rubber 
producers  w ere ab le  to  in c r^ s e  their supplies 
rap id ly . T h is  w as m ade possible by the seemingly 
un lim ited  su pp lies  o f  petroleum —an assum ption 
th a t has been  shattered  by the recent “ energy 
crisis."

P e tro leum 's  ready  availability during  the 1960s 
led  to  a  d rastic  low ering o f  the prices o f m ono­
m ers (the “ build ing  b locks"  from  which synthetic 
rubbers  a re  constructed), which was reflected in ^  
a  sh a rp  dec line  in syn thetic rubber prices. T oday  o  
th e  p e tro leum  s itua tion  is m uch different, and  it 
seem s likely th a t petroleum  prices w ill continue 
to  rise  in  th e  fu tu re , increasing m onom er prices 
and  raising  synthetic  rubber prices.

M an-m ade polyisoprene and  hevea rubber can 
be in terchanged  for som e purposes. However, 
in the  U nited  S tates, it is p roduced by only tw o 
facilities whose an n u al p roduction  is only about
10 percent o f th e  am o u n t o f hevea rubber 
im ported  each  year. Isop rene  is expensive and, 
w ith petro leum  prices increasing, its price will 
rise  * T hese -‘synthetic  na tu ra l rubbers  have 
been 3 -4  cen t per lb  (7 -9  cen t per kg) m ore ex­
pensive th a n  hevea ru b b e r-a  prem ium  tha t was 
paid by  industry  because they  were m ore uniform  
an d  m ore easilv m asticated (the -‘softenm g up 
tha t is usually the first step  in the  m anufacture  ot 
rubber g

T yre Rubber
Seventy percent o f  the hevea rubber im ported 

by th e  U nited  S tates is used to  m anutacture 
tyres; th e  rem ainder is used in latex products, in 
in d u stria l conveyor belts and  hoses, and  in too t- 
w ear (T able  5). T he elasticity , resilience, tack i­
ness and  low  he«t bu ildup  th a t characterize the 
p o ly t'o p ren e  s iruc lu re  m  hevea f > i ^ r  arc 
im portan t in tyre carcasses. Because ot 
ru b b e r has re tained a strong  m arket m face o f 
c o m petition  from  the syn thetic  elastomers, tha t 
arc  n o t polyisoprenes. ^  ___________

S S S S ' i S S s s
isoprene-

Figure 7. The sborllall in rubber produciiOD projecied 
for the 1980s if present growth rates coniinuc- B a s^  on 
model calculations by ibe Malavsian Hubber Resfarcn ana 
Development Board, which predicts that the world i 
r«iiiircnwDts for all types o f rubber will increase annuaUy 
by 7 percent and lhat polyisoprene-iypc rubber will con­
stitute 30 percent o f all ihc rubber rcqutrcd- The supply 
o f pojyhoprene-iypc rubber is projected to  in c a s e  a t on^  
4 K rcenl .-jnnaally. (T aien  from Alien. Thoinas and 
Sekbar. See Selected Readioss.)

T he m arket itreng th  o f  polyisoprene rubbers 
is due to  these technical qualities. Because the 
differences in quulity derive from  fundamental 
structural differences between polyisoprenes and 
the o th e r p olym ers it seems unlikely tha t -'ome 
technical im provem ent will change the competitive 
position o f polyisoprene rubbers, a t least in the 
near future.

The larger the tyre, the higher the proportion 
o f n atural rubber it norm ally contam s. A ira a lt 
tyres are  m ade alm ost entirely o f natural rubber.



tru ck  a n d  bus tyres contain  a t  least 40 percen t; 
au lom obifc  ty res— which ab so rb  the bu lk  o f  the 
n a tu ra l ru b b e r  p roduced— contein  a b o u t 20 
percent. R adial ty res, w hich a rc  tak in g  an 
increasing ly  large frac tio n  o f  th e  au to m o b ile  tyre 
m ark e t requ ire  a lm o st tw ice as m ucli na tu ra l 
ru b b e r  as th e  o ld e r ty re  designs.

i i  seem s likely th a t,  in th e  U nited  S ta tes  a t 
least, h ig h e r petro leum  costs w ill increase the 
n u m b er o f  sraaiJ, ligh t ca rs  a n d  decrease th e  ty re  
m ark e t’s g ro w th . H ow ever, th e  grow ing  use o f 
rad ia l tyre.® sh o u ld  p ro d u ce  a dd itio n a l dem and for 
n a tu ra l ru b b e r, even th o u g h  they a re  long-w earing.

T a b l e  5

E stim a ted  fiatural rubber consum plion in ihe  
U nited  S la tes, 1973 (1.000 Lon$ Tons) 

Producf C onsum ption  E^rcent

Passenger ca r tires 
T ru ck  bus tires 
O th e r  tires

T o ta l fo r tires 
F o o tw ear 
H ose  a n d  belting  
O th e r  fab rica ted  goods 
O th e r  p roduc ts

T o ta l

192
310

50

552
15
30
8 5
40

26.6
42.9

7 .0

76.5
2.1 
4.2 

11.8
5.4

In fo rm ation  cou rte sy  o f  D - H. B lank.

In  o th e r  co u n trie s  a  g rea te r ra te  o f  increase  in 
th e  num bers  o f  m o to r vehicles shou ld  c rea te  
re latively  g re a te r  increases in  n a tu ra l ru b b e r 
co n su m p tio n  th a n  in th e  U n ited  S lates.

W ild S tands o f G uayulc 
T h e  G o v ern m en i o f  M exico has r w n t l y  

surveyed  its  w ild guayule  and  c h a rted  ov er 10 
m illion  acres  (4  m illion  ha) o f  accessible, dense 
s tan d s  o f  na tive  bushes su itab le  fo r  com m ercial 
h arv est. A verag ing  10-17 p ercen t per bush , it is 
e s tim ated  th a t  these s tan d s  c o n ta in  a living 
s to ckp ile  o f  300.000 tons o f  guayule  ru b b e r. It 
has been  ju dged  econom ic to  explo it th is  com - 
m erciaily , especially  because th e  reg ion  is arid  
and  largely  un p ro d u ctiv e ; guayulc  prom ises jo b s  
an d  incom e fo r m any poverty-stricken  peasant>.

In  th e  U n ited  S ta te -, na tiv e  guayule  s tan d s arc  
to o  sm all, and  wage ra te s  to o  high, fo r  wild 
guayu le  to  be a  p .o fita b le  ru b b e r source. T hus, 
fo r th e  U n ited  S tate^—a n d  a ll cou n trie s  ou tside  
M ex ico— it  m u st be developed  as a cu ltivated  
cro p .

C ultivated  G uayule

R u b b e r  y ields have  been  m easured  only  fo r  a

few guayule s tra in s  originally  selected by W. B. 
M cC a llu m .a  guayule  p ioneer an d  ch ie f scienti.«;t 
o f  th e  In te rcon tinen ta l R u b b e r C om pany. 
V irtually  all the  guayule g row n du rin g  W orld  W ar
I I  was based  on  M cC illu m ’s seeds (especially  on 
a  s tra in  listed as N u m b er 593). T he vast w ealth  
o f  guayule  germ  p lasm  in the w ild lies un tapped .

T he best y ields yet reported*  fo r cultivated 
guayule w ere from  p lan ts d irectly  seeded in 
irrigated  fields a t  Salinas, C alifo rn ia . Tw o years 
a fte r p lan ting  they yielded 1,200-1,500 lb  o f 
ru b b e r per acre  (1 ,300-1,700 kg  per ha).

U sing th e  m ore  com m on  m ethod  o f  grow ing 
seedhngs and  tran sp lan tin g  them  to  th e  field, 
ru b b e r yields o f  900 lb  p e r  ac re  (1,000 kg per ha) 
a fte r 2 y ears were u sual d u r in g  W orld  W ar II.+ 
G enerally , irrigated  guayule  will accum ula te  a b o u t 
500 lb  o f  ru b b e r  p er acre  (560 kg  p er h a) annua lly  
over a  3 - to  5 -y ea r period . (G uayu le  p lan ts  con ­
tin u e  to  accum ulate  sm aller am o u n ts  th ro u g h o u t 
th e ir  lifetim e, a n d  a  single harvest o f  27,000 lb per 
acre  [30,000 kg per ha} has been recorded.§)

T hese yields com pare  favo rab ly  w ith  hcvea 
ru b b e r  yields before  W orld  W ar II  w hen, in 
S ou theast A sia , fo r  exam ple. 16-year-old ru b b e r 
trees p roduced  a b o u t 200 lb  o f  ru b b e r  per acre 
(340 k g  per ha) a n n u a lly .t

T he R u b b e r  R esearch lits litu te  o f  M alaysia has 
im provsd  Hevea  y ields dram atica lly  since th a t 
tim e, and  in  1974 M alaysia’s average an n u al 
ru b b e r yield w as 1,200 lb  p e r  a c re  (1,300 kg  per 
ha). T iia ls  have show n  th a t,  by using special 
techniques, 3 ,000-6 ,000  lb  p e r  ac re  per year 
(3 ,400-6,700 kg per h a  per year) a re  possible. 
G uayu le  has fa r  to go  to  m atch  these figures.

Pfoduction C osts

T o  com plete  w ith hevea ru b b e r  prices, guayule  
p ro duc tion  in the U nited  Staie>; m ust be m echa­
nized, W ages in h tv e a  ru b b e r producing  areas  
are  a b o u t 20-30  cen ts per hou r, w hile the  m in i­
m um  ag ricu ltu ra l wage in th e  U n ited  S taips 
$2.0(1 per hou r. F o rtuna te ly , guayule  is su itab le  
fo r m echanized  ag ricu ltu re . Hevea  on  th e  o ther 
hand , is o ne  o f  th e  m ost labo r-in tensive c ro p s  in 
th e  w orld . N o  m ethod  fo r cro p p in g  it m ech an i­
cally has been devised, and  rising  lab o r costs m ay

•A . C. H ildrclh. 1946. Roceni advances in gusyuie Grow­
ing. India Rubber ty o r ld iM :  55-59. 
tP oagu , W. R . 1945- S tudy o f  R ubber in th?  U nited 
S tales. M exico and  H aiti House R eport ■: 209^. Junuary  
I94S. 78th Congress. 2n<l StisloH.
IT he highest production  rate  ever recorded  was a small 
experim eniat p lot tliat p roduced over JOO lb  o f  rubber per 
acre per m onth  (over IM  kg pe r ha per m on ih ) du ring  the 
x c o n d  year o f  growth.
tV an  Ilcrson. G- 1936. 37. H tvea  brasH lensis as a  p rodu­
c e r o f  rubber. M ia n  Rubber Journal. 92: 86V-7J and 
93: 23-30, 60-65.



well adcc t its p rofitability  in the future. D uring 
llic F R P  period , it was found  th a t the season 
when liibor was needed in C aliforn ia 's  guayule 
fields co rresponded  to  th e  slack season fo r m ost 
farm  w orkers. T hus, guayule helped provide 
them  w ith year-round  em ploym ent.

T he U nited  S tates con tain s huge areas o f  land 
th a t app ea r su ited  to  guayule cultivation. It has 
been estim ated  th a t, in  theory , there is am ple land 
in Texas and  the Southw est to  grow enough 
guayule to  fill th e  nation’s annual rubber needs.

A lthough costs for p roducing guayule rubber 
today  a re  uncertain, it would ap p ear th a t no 
exceptional costs a rc  involved for p lanting, culti­
vating, and  harvesting  the c rop . Indeed, the  costs 
are  likely to  be m uch like those o f the ^ m e  
opera tions on  o ther c rop  plants. T he uncertain­
ties lie m ainly in the  m illing costs. T h e  costs o f 
m illing in th e  l'^40s are  irrelevant today , b u t the 
M ex ic jn  g overnm ent's  pilot-sized mill should soon 
give a  be tte r idea o f m odern  costs. A lthough the 
new mill simplifies several o f the  previously used 
steps, it does require solvent to  deresinate the 
rubber and  so lvent will be lost in each step. 
M oreover, the w ater needed in the  flotation 
m ethod  used to  separate  rubber from  pulped 
sh rub  may [irove costly  m a n d  areas.

A n advan tage o f  guayule is th a t it can  be left 
in the g round  w ith o u t losing its rubber. The 
p lan t can  be viewed as a living and  growing 
stockpile, which, once eslablished, requires liltle 
o r no  m anagem ent o r care and provides an 
econom ic ”  cu^hion "  F or CKamplc. the In te r­
con tinen ta l R ubber C om pany so ld  no  rubber from  
1931 to  1933 when rubber prices were disastrously 
low . T hey  allow ed th e  ‘ s to ck p ile "  lo g ro w  and 
used it only when price^ rebounded.

F or the sam e reason, guayule may be an excel­
lent c ro p  fo r  m argrnal sem>arid regions on  the 
frm aes o f conventional agriculture. It is a hardy 
plum  an d  will survive d rought for several years. 
A lthough It may not grow as v ig o ro u s ly .^

rubber will be lost. I t  therefore offers a security 
that other c rops cannot.

The ability to  survive and accumulate rubber 
w ithout maintenance may make guayule an excel­
lent crop for slopping soil erosion, and even for 
grazing—both  o f which are im portant for increas­
ing the productivity o f semiarid wasteland. In 
an d  regions with 8-14 in. (200-350 roro) annual 
rainfall, the  conventional measures o f  yield pwr 
acre per year may be irrelevant. A guayule crop 
each 7 years may be preferable to no crop a t all. 
T his is the essence o f the Mexican program, in 
which each wild ^tand will be harvested on a  7- 
year ro tation  and left to  reseed itself between 
harvests.

By-Prwiuets

G uayule’s  by-products have never been capita­
lized on commercially. Indeed Iheir composition 
and  qualities are little known. Y et soroe seem to 
prom ise new im portance. The wax from guayule 
leaves has a rem arkable hardness and a melttng 
poin t even higher than carnauba wax {generally 
acknowledged to  be the best wax available). It 
is produced in large quantities by the leaves, 
appears easily extracted, and has a clear, while 
co lor that carnauba cannot match. W ith some 
grades o f  carnauba wax selling at over S2.00 per 
lb, guayule wax could become a  linancial asset to 
the processor.

Similarly, the mill’s bagasse and cork appear lo 
have com mercial significance, though final analy­
ses of their value for paper, cardboard, o r const­
ruction m aterials are  n o t yet complete.

The resins too m ay have commercial value. 
A lthough their structure is not known with certa- 
m ty, they do contain some o f  the sam e terpenes 
produced by pine trees. Pine stum p diterpene 
a c id s -o f te n  in short su p p ly -a re  used for sizing 
in the paper industry, and  vo 'atile terpenes are 
the im portant ingredients in turpentine, a solvent 
widely used in tĥ e pain t industry.

W ar Against B lack Rubber

T he R ubber Board has unleashed .i rck n l ^  
on b lack rubber hnardral b> ira Je rs  in d 
pa rts  o f the C ountry . S iJab k  q u an tm e . ol 
na tu ra l rubber are  te m p  inoved to 
from  K erala  and  T am il N adu by a ®
o f the rubber traders defyrng the f
fo r  in te r-s la it tran sp o rt ol rubber. A ll m odes ol 
tran sp o rla tio n  including railwa>s bber
services a re  being used to  transpo rt black rubber

A surprise  ra id  conducted by the Inspecting 
Squad  o r  the  R ubber Board in the 
few lead ing  rubber traders in different 
co un try  has revealed huge quantity  of 
un ted  rubber. Incrim inating  docum ents

also been seized from  these traders. In  view of 
the  zross m alpractices ram pant n ithm the trading 
com m unity, the Rubber Board has com m uted  
special squad to  perform surprise checks within 
th e  g a m p s  o fa ll  suspicious traders and  a t strategic 
check posts to unearth  all the  unaccounted stcxks. 
The black rubber so hoarded had upscttherubber 
m arket operations io addition to  causing huge 
losses to the national excequer by way of cess 
evasion.

It has also been decided lo  spot out those rub lxr 
goods m anufacturers who do  n o t have val d 
licenses for procuring rubber and to  recommeiid 
to  the respective Slate G overnm ents to  disqualify 
them. __________ ________ _



Fo llow ing  is a detailed account of the 
deliberations of t h e ' Rubber Conference ' 
held at the m ain-committee room  of 
Parliament H ou se  A n ne xe  at Delhi on 9th 
January 1979 convened by the Union  
M in istry of Com m erce. Shri. M ohan 
Dharla, U n ion  M in ister of Com m erce 
addressed the meeting. Rubber produ- 
cers, traders, rubber g o o d s  m anufac­
turers, central and state authorities atten­
ded the national meeting w h ich  d iscussed 
ail relevant aspects of rubber prices and 
its Impact on  national econom y.

M r. M ohan  D h a ria , U n ion  M in iste r o f  C om ­
m erce revealed th a t  th e  revised prices fo r various 
grade? o f  n a tu ra l ru b b e r  w ou ld  be  an n o u n ced  by 
his m in is try  w ith in  o ne  m on th . H e also  added  th a t 
su itab le  m ach inery  to  ensu re  rea lisa tion  o f  the 
s ta tu to ry  p rlccs  by th e  u ltim ate  p ro d u ce r would 
be deviced, so  th a t  th e  p ro d u cers  d o  n o t have  to  
undersell th e ir  p ro d u ce  in d istress in  tim es o f 
b o un tifu l a rriva ls  in th e  m arket.

M r. D bariu  w ho  w as add ressing  a  national 
m eeting  o f  ru b b e r  producers , traders , ru b b e r  goods 
m anufac tu rers . C en tra l an d  S tate  au tho rities  a sso ­
c ia ted  w ith  th e  ru b b e r  industry  (a t th e  M ain  C o m ­
m ittee  ro o m  o f  P arliam en t H ouse  A nnexe) a t  New 
D e lh i on  9 - i - ’79, d isclosed th e  in ten tio n  o f  th e  
U n io n  M in istry  o f  C om m erce  to  constitu le  a 
(consu lta tive) com m ittee  com pris ing  o f  rep resen t­
atives o f  th e  C om m erce m inistry , In d u stry  m in istry  
an d  th e  R u b b e r  B oard  to  device m easures fo r 
m ain ta in in g  stab ility  in th e  ru b b e r  m arke t. T his 
com m iltee  will be au th o rised  to  fo rm u la te  recom ­
m endations in c o n su lta tio n  w ith  ru b b e r p roducers, 
trad e rs , ru b b e r  goods m an u fac tu re rs  and  respec­
tive s ta te  governm ents w ho have ru b b e r  interests, 
on  such  m a ile rs  like ru b b e r  im p o rts  a n d  exports. 
N o  u n ila te ra l decision w ould  be tak en , the M inister 
assured , vvithoul co n su ltin g  th e  conccrned 
interests.

H igher Protlnctifln

M r. D h a ria  ca lled  fo r  in tensify ing  p roduction  
from  existing  ru b b e r  p lan ta tio n s and  plan ting  
ru b b e r  in new  a rea s  w herever availab le . He 
p o in ted  o u t th e  necessity to  b o o s t ru b b e r  p roduc­
tio n  in a  b ig w ay in th e  co un try  fo r  w hich the 
G overnm en t o f  In d ia  w ou ld  ea rm ark  su itab le  
financial a lloca tion , U nless th is  is done, the  
M in iste r an tic ip a ted , th e  ru b b e r  based industries 
in  the c o u n try  will have  to  starve fo r  th is  vital 
raw  m ateria l.



Shri M ohan D b an a  calls fo r intensifying production from  w isiiog plaotaiions

■ T he activities o f  the  R ubber B oard, the M ini­
s te r felt, will have to  be revitalised and  strengthen­
ed in o rder to  a tta in  the pro jected  p roduction  o f 
raw  rubber, A ny new schem es fo r augm enting 
p ro duction  th e  M inister observed , would be 
welcom ed.

F o r  ensuring  availability  o f  slocks w ithin the 
wOuntry, M r. D haria  suggested th a t if  th e  flow of 
ru b b e r could be properly  m anaged , it should beruocwr COUIO UC mauagvvi. i. - -
possible to  get a long  w ith  th ree m on ths stock 
instead  o f  fo u r m onths. T he rubber g oods m anu­
factu rers, (he M inister observed, should try  to 
m anage w ith m in im um  stocks. F o r  stream lining 
th e  process. M r. D h a ria  pleaded fo r m am taining 
accuracy  and  reliability  in th e  statisUcal estim ates.

R eferring  to  rubber prices, th e  C om m erce 
M in iste r argued  the necessity to  ensure a  rem uner­
a tive price to  th e  ru b b e r producer as otherwise, 
he w ill lose in terest a nd  switch over to  o ther crops 
like C ocoa . R ubber p roduction  should be 
enhanced  to  reach  a  stage w here the coun try  can 
afford  to  export a sizable quantity  the  world 
m ark e t and  m eet '"greasing  international 
dem and . A t the  sam e tim e the rubber pJantat on 
industry  shou ld  try  to  stay as a  com pefe se  eater_ 
p rise, so th a t th e  pnces do  n o t shoot up 
in te rna liona l level and  create instability. 
would ensure availability  o f raw rubber to  the 
consum ers' a t reasonable pncc.

“ A re  we sh o rt o f  rubber now 
a sked?  - W e  are . T h a t  is  why s p o r t s  
necessa ry "  T he M inister rem arked  th a t he was 
n o t in favour o f  im ports a t  all, 
to  take  carc  o f the needs o f  the  rubbergood 
industry.

Rubber Imports

L ast tim e im ports were ordered when prices 
ru led  above Rs. 11.00 for a K g of rubber. The 
S tate  o f K erala  has the biggest stake id N atural 
R ubber in Ind ia  as the economy of tha t State is 
initially concerned with the fortunes of natural 
rubber. W hen there was a crisis o f s h o r t^ e  for 
na tu ra l rubber, though the G overnm ent o f Kerala 
assured  to  m ake available the rubber, the experi­
ence was really sad. On th a t score, the  G overn­
ment o f India even deferred the decision to  import 
natural rubber.

M r. Dharia observed that it was jusliliablc if 
prices w eut up  in lean months. ' ‘ But how «  
happened when production was m  full sw ing. 
T h a t could be only due to  the scarcity o f  the com­
modity. he pointed out.

The M inister while concluding his opening 
rem arks sought the view points o f 
lives o f  various interests present a t the meeting, 
where one after the  other gave their views.

C. Prabhakaran

M r. C. Prabhakaran , representing the U m t^  
P lanters’ A ssociation o f  South India and the
A.«ociaUon o f  K erala  a ttributed the reasons for 
shortfall in rubber production p"  d
vagaries o f nature which prevailed for 4 to  5 

and  the labour u n rts l in large plaotaUons

orices ru led  fo r rubber in the previous years made 
the producers neglect their
nonr maintenance and  reduced output. Now t»at 
the  priccs had im proved, rubber estates would be



b f tle r  ca red  and  p ro d u c iio n  also  w ou ld  p ick up. 
M r. P rab h ak a ran  observed.

In  response to  ih e  qu estio n s o f  tlie C om m erce 
M iD ister to  spell o u l a s  to  w hat should  be ihc 
rem unerative price fo rn a tu ra l rubber, M r. P rabha­
k a ra n  replied th a t  it is an  issue to  be discussed in 
d e ta il and  finalised.

M r. M ac In  Tyre 
M r. M ac  In T yre rep resen ting  the A utom otive  

Tyre M anufac tu re rs  A ssoc ia tion  <AT.MA). said 
th a t  i t  is essential to  have a reaso n ab le  price 
m ain ta ined  fo r n a tu ra l ru b b e r  fo r th e  w elfare o f 
b o th  th e  p ro d u ce r a n d  m an u fac tu rer. In  times 
o f  scarcity  he fe lt, im p o rts  m u st be a llow ed. Then  
only  a n  u n in te rru p te d  su p p ly  can  be ensured .

H e  p leaded  fo r  th e  im p o rt o f  a  lu r th e r  consign­
m en t o f  20,000 tonnes o f  n a tu ra l ru b b e r  to  restore  
n o rm a lcy  in ru b b e r  supply. O n  b eh a lf o f  ih e  
consum ing  s«M or M r. M ac In  Tyre expressed 
w illingness to  p a r lic ip a te  in a  co n su lta tiv e  com ­
m ittee  w ith  g row f rs  and  a rriv e  a t an  agreem ent on 
all issues o f  d ispute .

D. S . Kulkam i 

M r. D . S . K u lk a ra n i, E d ito r, R u b b e r N ew s 
rep resi'n tin g  th e  A ll In d ia  R u b b e r Industries 
A ssoc ia tion , sa id  th a t  th e  ru b b e r  g row ers should  
try  to  p ro d u cc  as m uch  ru b b e r  a s  th e ry  can  and  
get a goo d  price. T hey  sh o u ld  a h o  en su re  supplies 
in  a d e q u a te  q uan tities . M r. ICulkarni po in ted  o u t 
th a t  th e  ru b b e r  p lan ta tio n  in dustry  w as  consi- 
s tan tly  reg is te ring  a steady  g row th  a n d  th a t  it is 
o n ly  th is  y ea r i t  d ropped .

T o  have  a  c lear idea o f  the ru b b e r  p o s i t io n  in  
the co un try , it  is n e c c s sa ry  to  c o n s t i tu t e  a  com - 
m itteC j having re p r e s e n ta t io n  f o r  v a r io u s  in te re s ts ,  
which should rev ie w  the  dem and an d  s u p p ly  poM - 
tion  once in th ree  m onths.

M r. K u lkarn i estim ated  the deficit till d a te  as 
32 ,000 tonnes. O u t o f  th is, 15,000 tonnes have 
already  been im ported . T he rem ain ing  17.000 
tonnes shou ld  be im ported  w ith im m ediate  effect.

M r. K u lk arn i discussed the sho rtage  tell for 
syn the tic  ru b b e r a n d  pleaded fo r  estab lish ing  a 
th ird  synthetic  ru b b e r p lan t in the  co u n try . In 
Ind ia  th e  p ro p o rtio n  o f  N R :S R  co n su m p tio n  is 
7 0 -7 8 % : 2 2 -2 3 %  while th e  g loba l p a tte rn  is 
7 0 -7 5 % ; 25-30;*;. In d ia  should  try  to  revise its 
S R -N R  co nsum ption  ra te  to  40 : 60, w hich could 
be achieved by e n h an c in g  th e  capacity  o f  th e  ex ist­
ing un its an d  licensing new  ones.

M r. K u lkarn i th en  m ad e  o u t a^case fo r restruc­
tu r in g  o f th e  R u b b e r B oard  in  o rd e r  to  increase 
the p ro p o rtio n  o f  rep resen ta tion  fo r  the rubber 
goods m an u fac tu rin g  industry  o n  th a t B ody. He 
p leaded  fo r  p a rity  o f scats in th e  B oard  with 
grow ers.

L and  prices in  K era la , M r. K u lkarn i po in ted  
o u t. is as high a s  Rs. 30,000 to  Rs. 50.000/- an 
ac re . E ncourag ing  ru b b e r  p lan ting  a t  such costly 
lan d  needs re th ink ing , he felt. T herefo re  rubber 
should  be in troduced  to  o th e r  urea< in th e  co un try  
en joy ing  eco logical co n d itions su itab le  fo r rubber 
grow ing.

Joseph  M onjppaliy

M r. K. Joseph  M oiiipaliy , G eneral Secretary of 
th e  In d ian  R ubber G ro w ers ' A ssociation and

Shri G eorge Fernande*; by th e  Com m erce M inister Shri M ohan Dliaria



The rcprw enialivM  o f  Slate and C eniral Govcniment in rapi aUcniion-

member o f th e  R ubber B oard plesded  th a t the 
shortfa ll in rab b e t p ro d u c tio n  was caused on 
account o f  the  p oo r m ain tenance o f  rubber hold­
ings re su ltan t to  the  verj' Ion prices prevailed for 
t h i  last 3 -4  years. O nly 30%  o f  the  g row etj have 
beeti resorting  to  spray ing  their h o ld in g ,  u o iess  

roper spraying is do n e  th e  c ro p  would go down 
y even 50% .

N ow  th a t th e  prices w ere fairly g w d .  producers 
were m ain ta in ing  their holdings well which would 
ensure  a  b um per crop,

M r. M on ippally  appealed  to  the  G overnm enl 
to  s to p  fu rth e r im p o rts  o f n a tu ra l ru b b e r a n d  to  
keep  th e  stock already  im ported  as a  buffer s tocL  
H e suggested levying som e duty  on  im ported 
rubber.

I f  an  incentive price is ensured, a d ^ u a t e  quariti- 
lich can be produced  dom estically . He a h o  
referred  to  the m em orandum  subm itted  by h im  to

th e  pnee,

B. I .  Sahney
M r M L S a h a e v , Jo in t Secretary o f  the  Small 

Tyres M an u fa .tu rc rs  A ssociation why p n ^  
d id nol com e dow n even after im ports. U there 
is nm nle rubber a« contended  by the producers 
h o r . i l e  pr?ces could rule so h igh? A ccordm g to  
h im  th e  deBclt is 42,000 tonnes. '  h '  
should  im p o rt rubber and  keep a s  bufTer . m pons 
should  be s topped  when norm alcy for availability 
o f  ru b b e r  was rrs to red .

W hen natural rubber is in short supply there is 
scarcity fo r synthetic rubber also. Synthelic rub­
ber sale also should be coatrolled by government.

The excise duty on natural rubber levied from  
m anufacturers, he argued, should be stopped in 
view o f  the fact th a t cforcs o f rupees have accu­
m ulated with the Governm ent.

George Fcroandes

M r. G eorge Fernandes, Union M inister for 
IndustriK . intervening in the discussions, said that 
he thought the  growers would spell o u t the price 
they deem  reasonable. The problems faced by the 
^owerf«. the M inister felt, could n o t be rtla ied  to 
industry.

M r Fernandes was surprised the way rubber 
p roduction fluctuated and  dropped. The A uto­
m otive industry he said, was growmg a t a fast 
rate. The output o f  tractors have “ p by
50*'' while tha t o f  commercial vehicles b> 3(M 0/o . 
A higher rate o f grow th has been targetted for the 
next year, he said.

T he production o f natural rubber in  the 
country, the M inister pointed out. should k « p  
nace with our requirem ents, lo this b id he did 
Sot consider the augm entation of 
evnihetic rubber as a  probable solution. The 
technology evolved and  adopted '" W f te r i i  Coun­
tries may not suit us as the problem  in Ind ia  is 
essentially one o f unemployment.

The Rubber Board, M r. Fernandes suggested.

Tyre Industry for raw  m atcnal should be fully



m et. T hen  only the wheels o f industry can  be 
k ep t m oving.

R eferring  to  ty re  prices, the  M inister w arned 
the ru b b e r goods industry  th a t they  shou ld  n o t get 
aw ay  w ith the feeling “ a ll is well T he tncreasc 
in ty re  prices m ade  recently , Che M inister felt, a 
su b stan tia l p a r t  o f  i t  is unjustifiable, T lie en tire  
p ric in g  p a tte rn  in certa in  sectors, M r. Fernandes, 
p o i n t ^  o u t bas been ex h orb itan t. T h e  increase 
in  ly re  prices was m ore th a n  th e  p ro p o rtio n a te  
rise in ru b b e r  price.

T he p ro d u cers  and  consum ers have problem s 
w hich  cou ld  be  set righ t th ro u g h  m u tua l consu lt­
a tion . T h e  p rob lem s o f  the sm all scale  rubber 
b a s « i industries  a re  s till genuine. S hortage  and  
h ig h  prices o f  ru b b e r  h ad  h it them  badly.

Joseph  Maveli

M r. Jo seph  M aveli. w ho  p a rtic ip a ted  in  the  
d iscussions rep resen ting  th e  J a n a th a  K arsh ak a  
S aogam , said  th a t th e  c o s t o f  p ro d u c tio n  o f  ru b b e r 
in  K era la  is h igh , because o f  th e  high cost o f 
inpu ts. H e pleaded  fo r a  price o f  Rs. 1 000 '-  per 
q u in ta l f o r  R M A  5 g rade  ru b b e r  a n d  Rs. 1200/- 
fo r R M A -1 . H e  requested  the m an u fac iu re rs  to 
agree to  th is  p rice.

M r. M aveli d rew  th e  a tte n tio n  o f  th e  house to  
th e  h igh  p rices  o f  fin ished ru b b e r  goods. He 
a rg u e d  th a t  th e  p rices  o f  finished g oods also  should  
b c fix ed . T h e  fa rm in g  co m m u n ity  shou ld  be g iven 
a ll enco u rag em en t co n sis tan t w ith th e  policy 
en u n c ia ted  in  th e  m an ifesto  o f  th e  Ja n a th a  Party .

A t th is stage M r. M ohan  D h a ria  intervened 
a nd  asserted  th a t the G o vernm en t will have tu 
take  recourse to  th e  enforcem ent o f  Essential 
C om m odities A ct if  th e  finished rubber goods arc 
n o t sold a t  reasonab le  prices.

P . K. VasDdevan N air, C hief M inister, Kerala

M r. P . K. V asudevan N air, C h ie f M inister of 
K erala , w ho represen ted  his G overnm en t thanked  
th e  C om m erce M inister fo r  convening  such a 
m eeting. H e expressed h is concern in th e  delay 
in reiixine a  rem unerative price for n a tu ra l rubber. 
T h e  M em bers o f  P arliam en t from  K era la  had 
ra ised  th is issue o n  th e  f o o r o f th e  Parliam ent 
on  several occasions.

T he S ta te  o f  K era la  accoun ts  fo r th e  bu lk  of 
n a tu ra l ru b b e r  p ro d u ced  in th e  co un try . T here 
a re  ov er 1,20,000 sm all grow ers o f  ru b b e r  in 
K erala  w ho p ro d u ce  o v er 60 %  o f  th e  to ta l  o u tpu t 
o f  ru b b e r  T h e  pric ing  policy o f  th e  G overnm ent 
o f  Ind ia  fo r  ag ricu ltu ra l com m odities, M r. Vasu­
devan  N a ir  observed , was to  encourage  prim ary 
p ro d u c e r .

T he T a riff  com m ission  h ad  held a n  enqu iry  as 
early  as 1968-69  a n d  b ro u g h t o u t a  r ep o rt in  1970. 
Based o n  th a t  a price o f  Rs. 520/- per q u in ta l was 
fixed. In  th e  absence o f  a m echanism  to  enforce 
th is  s ta tu to ry  price  fo r  m onths to g e th e r p roducers 
h ad  to  undersell th e ir  p ro d u ce  in d istress. T his is 
a  m ajo r issue w hich  th e  G o v ern m en t shou ld  take 
n o te  of. th e  C h ief M in is te r said.

K erala’s C h ief M inister pleading fo r a rem unerative price



A view o f  the participants- Shri CM  Stephen, Leader of 
the Opposition in Lok Sabha is seated in ihe from row

The p roducers have been pressing for a revision 
o f the rubber priccs since iheo  w hich w as heeded 
10 a fte r m any years when the G overnm enl made 
an  ad  hoc revision to  Rs. 655/- per qu in tal. This 
w as n o t a t  ail a p ro p e r revision. T here was no 
elem ent o f  incentive in the  new price. Therefore 
th e  p roduction  declined, productiv ity  d ropped  and  
the average yield w ent dow n lo  680 K g per hectare 
from  710 K g.

T h e  R ubber B oard has done a great deal o f 
goo d  w ork  in enhancing  rubber p roduction  in  the 
co un try . D espite  the  B oard’s a ttem p t the produ- 
cere w ere ind ifferen t tow aids p roper m aintenance 
o f  the ir  ho ldings for w ant o f  an incentive return.

In view o f  the fact tha t a  com bination  o f coco- 
n u t w ith cocoa is liighly p«ying, it is likely tha t 
m any grow ers may rcplace the ir  rubber w ith this 
new com bina tion .

T o  oet over these hurdles, revising rubber 
prices based on an objective cost study is the only 
so lu tion . Also it is adequate  if the Termer cost 
figures are  updated . The C hiet M inister susgesled.

H e  m ade it c lear th a t by rem unerative price, he 
d id  n o t m ean a  very high price for he was a » a re  
th a t unusually  high prices would m ake it ob  ga- 
to ry  fo r fu r th e r  revision o f w ages. In 1978 itself 
th e  wages o f  rubber p lan ta tion  workers were 
revised twice.

P roducers, the C hief M inister po in ted  out, 
shou ld  n o t ask  for a price the industry could not 
afford.

R eferring  to  th e  dem and o f M r. D, S. K u t o i  
to  increase th e  dom estic P roduction o f Synthetic 
nihKi-r M r V asudevan N air said th a t tnib is a 
po in t to  be given deep th o ugh t and  discussed with

the producers so tha t they can also plan then 
fu ture  course. 75%  o f the  small growers are 
having rubber area requiring iromcdiate replant­
ation, I f  these areas are  rcfrfanied using high 
yielding m aterials there is immense scope for 
increasing droduction.

T he C hief M inister then drew attention to  the 
pricing o f  tyres. H e aJleged tha t the rubber com­
ponent was costed at the highest price prevailed 
while fixing prices o f  tyres but it was never 
brought down when rubber prices came down. 
Some how a  total discipline has to  be brought into 
the whole system, the Chief Minister suggested.

Referring to imports, the  C hief M inister said 
tha t, there is no necessity fo r it now. Cost wise 
there is no  attraction  on im ported rubber. If  the 
government fix a duty on im ported rubber no body 
will ask for im ports a t  all.

C. M. Stephen

M r. C. M. Stephen M P, Leader o f the Opposi­
tion in the L oka Sabha, who agreed with the 
C hief M inister o f K erala, said th a t a large number 
o f small holders and « large num ber o f workers 
are dependants on rubber p lantations. P n a n g  ol 
natural rubber, should be viewed in  the  la rg ^  
national contex t Pricing policy shold be c o in ^  
with a long term  perspective consistant with the 
national com m itm ent fo r self re!!ani.e and  self 
sufficiency.

The production pattern o f natural rubber is 
nnt rfiscouraainjs. In  less than 2 decades with a 
meagre 25.000 tonnes in 1960-61 
steadily rose to  1,50,000 tonnes m 1976-77 We 
should try  to  ascertain  as to  how this was achieved. 
No doubt, it is th rough sheer hard work.



A nother view o f  thc 'pa rticipan ls

TJie sm all holding;, sec to r o f  the  ru b b r  p lan t­
a tio n  in d u stry  h as  been passing th ro u g h  a p e n ^  
o f  a a o n y  fo r  w an t o f  a rem unera tive  "
w e ta lk  o f  a deficit now , it w ould  be '^ o r tjw h iie  
to  exam ine  how  th e  m a n u fa c tu n n g in d u s tiy  behav­
ed  w hen th e re  w as a su rp lus. T hey  refused  to  
keep  ad e q u a te  stocks.

W h a t is th e  case  fo r ad d itio n a l im p o rts  now ? 
Is  i t  th a t ad e q u a te  ru b b e r  is n o t a ^ 'l a b l e  a t 
rea so n ab le  prices. M r. S tephen  asked? I f  a 
su rp lus  is c rea ted  by im p o rts , the  econom ic equ ili­
brium  will be  upse t. T b is  wil d is ra u ra g e  he 
sm all h o ld e r  resu ltin g  in  a  to ta l co llapse o f  the 
en tire  fab ric .

T h e  c o c o n u t - c o c o a  c o m b t a l t o l .  caQ  c e r u m ly  
y ie ld  m o r e  in c o m e  l l i a n  r u b b e r  a n d  . t  is  l * e ly  
t h a t  th e  p r o d u c e r s  m a y  5 liifl t o  a d o p t  r h is  n e »  
c ro p  p a tte rn  rep lacing  ru b b e r.

T o  a c t a s  lever in tim es o t' c ris ii, a  buffer stock  
o f  n a tu ra l ru b b e r  shou ld  be raised. T h ere  is no  
iu s tific au o n  m  fli in g  a  price  fo r n a to ra l ru b b e r 
low er th a n  th e  in te rn a tio n a l ra tes.

V. I. C haeko 

M r V 1. C h aek o  o f  U n ite d  P lan te r 's  A ssoci­
a tio n  o f  S o u th e rn  Ind ia
.w -  nricp  fo r  n a tu ra l ru b b e r  if  it is to  ac t a s  a 
s tim u lu s fo r increasing  p rc ^ u c tio n . Otherwise- 
m arg in a l p ro d u cers  w ou ld  shill-

M r C h ack o  th en  exp lained  th e  efforts being  
m ad e  by  h im  lo  n ego tia te  w ith the 
m eS ^ to  evolve a  m u tua lly  agreeable  price  form ula, 
S r  n a tu ra l ru b b e r. A s th e  nego tia tions are  only 
haV  w i  tliro u g h  a n d  a s  the  response is good. 
M  C h a c t o  requested  fo r a m o n th ’s t,m e to

present th e  {consensus lo  th e  U nion  C om m erce 
M inistry .

M . M , Jacob  
M r. M . M . Jacob . P reridcn t o f  th e  K era la  

S ta te  C o-opera tive  R u b b e r  M arke ting  F ed e ra tio n  
and  M em ber. R u b b e r  B oard  w ho in te rvened  m 
th e  d iscussions appealed  to  th e  C om m erce  M in i­
s te r  to  co n su lt the ru b b e r producing  in te rests  also 
before a rriv in g  a t  decisions o n  ioaports.

M r. Jaco b  suggested  th a t 15,000 to n n e s  o f  
n a tu ra l ru b b e r shou ld  be k e p t a s  a  buffer stock . 
T h e  G overnm ecii a lso  sh o u ld  a d o p t a  price ban d  
w ith in  w hich th e  prices can  be allow ed to  swing. 
W hen  th e  prices go  below  the b a n d , som e agency 
shou ld  en te r th e  m a rk e t and  p rocu re  ru b b e r till 
prices get in  to  th e  b a n d . A lso  w hen prices cross 
th e  up p e r lim it o f  th e  b a n d , th e  p ro cu red  ru b b e r 
sh o u ld  be released to  bring  back  th e  pricc  w ithm  
th e  band .

M r, Ja c o b  a ttr ib u te d  ihe deciioe in  p ro d u ctio n  
th is year p a r tly  to  th e  n on -ava ilab ility  o f  th e  yield 
s t im u b n t  ‘e th re f . H e also  po in ted  o u t th a t  as 
th e  prices have im proved  now , p ro d u ce rs  have 
s ta rted  carin g  fo r  the ir holding!> a s  cou ld  be seen 
from  th e  sp u rt in fe rtilize r consum ption ,

E stim a tm g  th e  average yield from  sm all h o ld ­
ings a t  660 K g per hec ta re . M r. Jaco b  calcu lated  
the cost o f  p ro d u c tio n  o f  ru b b e r  a t  Rs. 12.13 per 
K g tak in g  in to  acco u n t a \ \ %  in te re st on  the 
cap ita l invested.

H e pleaded  fo r f ixa tion  o f  a  fa ir p rice  based 
on th is  fo r a ll g rades o f  ru b b e r . H e  fo u n d  no 
ju stifica tion  fo r  im ports  a l  th e  m om ent.

PK  N a r a y a n a n



The NR production projections presented here are simply aimed at quantitving 
the output norm that is likely to materialise in 1980, 1985 and 1996 on the basis of 
what is know n  about existing acreage, age, structure oi existing trees: yield profiles 
and likely rates of replanting and new planting in the major producing countries. 
The norm projections are not. therefore based on very specific price assumptions.

T his is reproduced from 

“  T H E  W O R LD  RUBBER TCONOM Y ; 
S T R U C T U R E . C H A N G ES. PR O SPECTS,” 

a  jo in t study by the world Bank 
and  th e  Food and .\gricuU ure O rganisation (FAG) 

o f the l in ite d  N ations published in June 1978. 
The Com m odities and  Export Projections Divisioo 

o f  the  W orld Bank and the Commodities 
and  T rade Divisions of FAO were primarily 
involved in the  design and  implementation 

o f the study

The au tho rs  are  M r. G rilli (IBRD ),
Mr. Bennetl-A gosiini (FA O ) 

and  M rs. ’t, H ooft W elvarrs (C onsullan t to  IBRD). 
F o r the study they did field work in all the 

m ajo r rubber consum ing and 
producing  countries

Natural Rubber Production Projections
T he N R  p roduction  poten tia l betw een now and  tha t N R  prices will remain high enough to  ensure

th e  end  o f  the next decade is to  a large extent continuous tapping of eusting  p r^ u c tiv c  trees
p tede tc rm ined  by th e  vield profile o f  the trees and  a  m oderate use o f ^ e m i t a  stimulation on
th a t are  already  being e.Kploited. R ubber trees relatively old trees. ( 1 ) Obviously, depeiidmg on
p lan ted  d u ring  the lirst h a lf  o f  the j9?0s will the price trend, bo th  the intensity
com e in to  bearing  tow ards the end o f  the cu rrcn l the use o f chem ical stim ulants
decade an d  will reach a m axim um  yield tow ards the actual ou tput trend can correspondm gly de-
t h e e n d o f t h c  next decadc. A ction th a t will be viale Irom the projected norm,
tak en  w ith re sp e tt to  new plan ting  and  replanting production norm  was derived individually
o f  existing trees d u ring  the rem ainder o t the i 97Us and  the eight smaller
will have—in term s o f  increm ental p ro d u c tio n - oroducine countries. (3) The best inform ation
only a lim ited im pact on  w orld N R o u tpu t in the available to both FA O  and  IBRD was used in
second h a lf o f the  I'JSOs. Its full im pact will be m ak inc  the output projections. In the cases o f
felt in the  m id-1990s. M alaysia. Thailand, Sri Lanka and India, future

output was derived from  specific infoTrnation 

U ,.d= r >uch 0 ,c  N R  production «bou. . r , d . r
p ro jec tion , p i^ sen te j hent arc  s .m p y  a.m cd a t :  pUm ing and use of
quan tify ing  th e  o u tp u t norm  that is M cly  to  w - j L j  stim ulants. In  the case o f ln d o n « ia
m ateri J i « ^  in 1980, 1985 and  1993 on the basts countries, the p ro d u c
o f  w hat is know n ab o u t existing age nroiections are  based on a much less rigo-
s tru c lu rc  o f  existing trees com posite yield model. They contain a larger element of
and  likely ra tes o f rcp lan tinu  and  judgm ent, even thongh past t r p d s ,
in th e  m a jo r producing c o u n t r y .  The norm  ',„ j \ ( ,„ „ ,„ _ ip e c i f ic  inform ation were considered
pro jections are  no t, ' “' “ 'f™ ,'- V m s S  to  the m ajim um  extent possible,
specific price  assum ptions: they simply assume
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The pro jections show  tha t w orld N R  output 
san be expected to  grow  a t ab o u t 4  pe rcen t per 
annum  betw een 1976 a n d  1990, th a t is a t blightly 
over 1 p e rc e n t per annum  above the historical 
rate T he grow th  p a th  o f  N R  p roduction , how­
ever is li^e•y >0 b e  q u ite  uneven ; a fte r a 5.1 
percent p e r  a n n u m  grow lh  in the rem ainder of 
the 1970s, th e  ann u a l rale o f  expansion is antici- 
nated to  fail to  slightly less th an  4  p ercen t in the 
first h a lf  o f  the  1980s and  to  ab o u t i  pcrcent in 
th e  second ha lf o f  th a t dt.-cade (Table A). D ur- 
ioB the lv 7 6 - 1990 p eriod , rubber p roduction  is 
nroiected to  grow  a t above h istorical trend  rates 
n T h a i la n d ,  th e  sm aller producing  countries anti 

nossibly in Indonesia . M alysia a n d  Sri L anka 
arc on th e  co n tra ry , cspcc ted  to  increase their 
rubber p ro d u ctio n  a t  ra tes below  those expenenc- 
fd  fro rn  th e  m id-1950s to  th e  m id-1970s. In  the 
case o f  M alysia , th is  lesu lt stem s fro m  th e  slow­
down in new  p lan ting  a n d  rep lan ting  rubber in 
the  ra te  1960s and  early  1970s w hen oil palm  pro­
duction becam e m ore  a ttia c tiv e  th a n  rubber p ro ­
duction. particu la rly  to  estates. T he »
vigourous ru b b e r rep lan ting  policy  m  the l?60s

and 1970s. is the main cause of the expected slow­
down o f rubber output growth in Sri Lanka dur- 
the !980s

On the whole, while N R  production can with 
a reasonable degree o f confidence be expected to 
increase during the next 15 years at a faster pace 
than  in the past 20 yeara, the accuracy of the 
norm pcojections presented here depends to some 
extent on the future producUcm projections of 
Indonesia and  o f the smaller producers, both of 
which are  subject to a considerable am ount of 
uncertainty. Indonesia might not reach the pro­
duction norm s shown in Table A, particularly 
during  the 1980s. The short-term production 
potential o f the smaller producers may also be 
overstated.

(1) A  price for RSSl. O F  N w  York, of 40cfll)
(in 1977 consiam S terms) would probaWy fulfill the*  
assumptions.

U ) Malysia, Imlontsia, Thailand, S r t l ^ a a n d  Imlia.
(3) Liberia, Nigeria, Zaire, Vielnam. Cambodia. Brazil, 

the Biilippines and Ivory Coast.

Phytophthora Botryosa  Chee Causing  Abnornnat Leaf Fall Disease on Hevea 

Brasiliensis in South  Andam an Island in India

T h e  ab n o rm a l leaf fall d isease o f  ru b b e r caused 
by P hviophlhara  spp. is a  serious, an n u al recur­
ring disease o f  ru b b e r in India. T h ree species t>f 
Pnytophthora, P. palm ivora  (B utl) B utl: P. meadtli 
M e R ae a n d  P. tiicoliana<' \&r parasitica  (D astur) 
W aterhouse  are  repo rted  to  cause abnorm al leal 
fall d isease on Hevea  in  Ind ia . Incidence o f  this 
disca.sc on  ru b b e r  p lan ts  in South .Andamans wa> 
was investigated d u rin g  the y ear 1976. The patho­
gen iso lated  was observed  to  be different from  the 
three species o f  Phytophthora  reno rted  from  the 
m ain land . T his isolate was identihed as

botryosa Chee.

The pathogen was isolated and brought into 
pure culture. When artificial inoculation was 
carried out w ith this isolate on cut tw i^  o f rubber, 
cen t per cen t infection was obtained. The patho- 
<»en produces sporangia abundantly , observed in 
Targe clum ps, which help in the quick dissemi­
nation o f the disease during the d isea«  seawr^ 
This pathogen is as virulent as the other thre* 
species o f  Phytofhthora  causing a b n o rm ^  leaf fall 
disease o f rubber in India.



India: 'Bread Basket of the W orld ’
D r. M . S . S w am ina than , D irec to r G eneral o f  

Ind ian  C ouncil o f  A gricu ltural R esearch  (IC A R ), 
u n dersco red  th e  c o u n try ’s po ten tia lities to  becom e 
a  m a jo r ag ricu ltu ra l pow er,

‘• J u s t  as reach ing  th e  m oon  is n o  longer a 
science fiction, (th is c o u n try ) becom ing  a bread  
basket o f  th e  w orld  need  n o t rem ain  a  piece o f 
w ishful th in k in g ,"  he sa id , delivering  th e  fo u n d a ­
tio n  d a y  lectu re  o f  th e  ad m in is tra tiv e  s ta ff  college 
a t  H y d e rab ad  o n  4 th  Jd n u a ry  197*?.

W hat w as needed  was a n  ap p ro p ria te  b lend  o f  
econom ically  viab le  techno logy  and  services to 
fa rm ers , to g e th e r  w ith  p u b lic  po lic ies to  stim u late  
p ro d u c tio n  a s  well as co n su m p tio n . “ T liis is the 
on ly  p a th w ay  w hich can  he lp  us solve th e  tw in 
p ro b lem s o f  p o v erty  and  unem p lo y m en t.■’

Ind ia ’s  b ia s in g s

L isting  th e  c o u n try ’s “ b lessings”  to  becom e a 
m a jo r  ag ricu ltu ra l pow er. D r. Sw am ina than  said 
it possessed a b u n d a n t su n lig h t w hich was the 
m o st im p o rta n t req u irem en t fo r  good  crop  
g ro w th . T h e re  w ere su b a tan tia l resources o f  ir r i­
g a tio n , p o te n tia l fo r  w a te r harvesting  a n d  sto rage 
in un -irrig a ted  a rea s  a n d  eco logical divereity to  
p ro m o te  cultiv-ation o f  a  w ide ran g e  o f  crops.

Besides, th e  p o ten tia l fo r an im al h u sb an d ry  and  
d cq u acu ltu re  w as im m ense . “  A bove all. we have 
a  h ard w o rk in g  co m m u n ity  o f  fa rm efs a n d  fisher­
m en. O u r  ru ra l w om en  a re  g ifted w ith  co nside­
rab le  finger sk ills .”

O u tlin in g  som e o f  th e  requ is ites  fo r  m ak ing  the 
vision a rea lity . D r  S w am ina than  em phasised  the 
need  fo r  in tro d u c tio n  o f  im proved  fa rm ing  
system s. A gricu ltu re  co u ld  becom e a  p o ten t 
in s tru m en t o f  g ene ra tin g  m o re  jo b s  a n d  incom c , 
in  th e  v illages on ly  th o u g h  an  in teg ra ted  
a p p ro ach .

M ultip le  C ropping

U n f.ir tu n a te ly  he said , d eve lopm en t efforts so 
fa r  h a d  been  e ith e r in d iv idua l c ro p  o rien ted  o r 
a n im a l o rien ted , a n d  n o t aim ed a t th e  en tire  fa rm ­
ing  system . M u ltip le  cro p p in g  w ould  help 
g en e ra te  m o re  incom e and  em ploym en t, pa rticu ­
la rly  in  sm all ho ld ings.

H e  c ite d  in  th is  con tex t th e  efforts being m ade  
by sc ien tis ts  to  deve lop  techn iques to  enab le

farm ers to  take  e ith e r  th ree sugarcane c rops in 
tw o years, o r  su g ar cane and  rice o r  sugarcane 
a n d  w heat in the sam e year. Such techniques 
would help extend the crush ing  season in facto­
ries.

I f  rea l incom e was to  be im proved , th ere  should  
b e a g radua l w ithdraw al o f  lab o u r from  the 
rou tin e  op era tio n s o f  farm ing and  th e ir  em ploy­
m ent in a  w ide variety  o f  occupations basic to  
scientific ag ricu lture . T h e  process o f  m odern isa ­
tion  o f  a gricu lture  w ould  open up  a  w hole series 
o f  new j o b  o pportun ities . H e said  m odern isation  
o f  agricu lture  d id  n o t m ean d isp lacem en t o f 
hu m an  labou r w ith m achines, b u t im plied rem oval 
o f  hu m an  d rud g ery , im provem ent o f  hum an 
energ j' in p u t-o u tp tit ra tio  and , above  a ll. diversifi­
ca tio n  o f  lab o u r use.

Kcological In frastructure

A g ood  exam ple o f  lab o u r intensive technology 
w as th e  p ro d u c tio n  o f  hybrid  co tto n  through  
hand  em ascu lation  and  po llina tion . D r. Sw am i­
n a th an  also  em phasised  th e  need fo r streng then ­
ing tlie  ecological in frastru c tu re . F o r  p rom oting  
econom ic ecology a n a tio n a l m ovem ent was 
necessary, he  said.

M u ltip le  cro p p in g  an d  im proved  post-harvest 
technology  w ere tw o  areas  w hich cou ld  im m edia­
tely  p rov ide  add itio n a l incom e a n d  em ploym ent. 
W ith  ap p ro p ria te  po^l-harvest technologies, ever>' 
b lock  in th e  c o u n try  could  be developed  in to  an 
ag ro -in d u stria l com plex.

R eferring  to  pu lse  c rops w hich  could find an 
im p o rtan t place in th e  m ultip le  c ropp ing  system . 
D r. Sw am ina than  said , com pared  to  cereals, pulse 
research  was still to  m ake headw ay. IC A R  was 
estab lish ing  schools o f  basic research  in  all im por­
ta n t pu lse cro p s to  im prove p ro d u c tio n  and 
productiv ity .

D r. Sw am inathan  said th e  package o f  agricu l­
tu ra l p roduc tion  technology  needed to  be 
su p p o rted  by a p p ro p ria te  packages o f  services 
and  public  policies. T h e  pub lic  policy package 
should  include land reform s, in teg ra ted  input- 
o u tp u t pric ing  policies and  effective m arketing . 
Besides, it would be desirab le  to  develop  an  ag ri­
cu ltu ra l cred it insu rance  system  to  p ro tec t farm ers 
fro m  w eather risks.



Evaluation of the Rubber School on the Air

• R ad io  in th e  service o f the fa rm ers’ is a concept which is as old as broadcasting in India Bm 
the idea o r  runn ing  a “ Farm  School on the A ir ”  is o f recent origin. The fifth course in the  Farm 
School o n  th e  A ir S ;ries o f  A IR . T richu r was devoted to ' Rubber C ultivation.’

T he R u b b e r School on  a ir  was designed to  cover all asjxcts o f rubber cultivation. Practical 
aspccts were highlighted giving a b rie f m ention about the theory side. All the lessons were prepared in 
such a  w ay th a t they should be useful to  the average small grower having a certain araount of informa­
tion abou t the topic.

A fte r a  carefu l study o f the  topic, a  detailed syllabus was prepared and approved in consultation 
with the experts in th e  field. 39 lessons were broadcast in th e  scries. Each lesson was prepared by 
concerned subject expert. T h e  lessons broadcast were re-edited by the authors themselves for publica­
tion in the ‘ R u b b e r.’ N ow  they are  being bcrialised in the '  R ubber’ a widely circulated Malayalam 
magazine o f  th e  R ubber B oard. R ubber Board also intends to bring out a Malayalam Book on
• K rish ipatom  ’ inco rpo rating  th e  articles serialised in the  M agazine. The Boolt is now under print.

T he cou rse  on the ru b b e r cultivalion  was formally inaugurated on the radio by the then 
C hairm an Prof. K . M. C haody a t 7.05 a . m . on  5th N ovem ber, 1977. The first lesson in the course was 
followed on  8 th N ovem ber, 1977 a t the  sam e time.

T he p a ltc rn  o f  b ro ad cast o f th e  course was to  present a  new lesson everj Tuesday repeat the 
lesson in fu ll in com ing  T hu rsd ay  an d  to  broadcast the  questions raised by hsttners  and their replies 
prepared by e ip e r ts  th e  com ing  S a tu rday . T he course was com pleted in 39 weeks.

Eraluadon
A m id -cou ise  evaluation  o f the  ru b b e r school on A ir Program m e o f A IR  was under token in  19 

v illa g e s  in M eeoachil T a luk . K o ttay am  D istric t in  K erala between 15th and 22nd M arch, 1978^ A 
ra n d o m  sam ple o f  500 sm all rubber grow ers and  26 registered listeners for the course were mlerviewed 
fo r  the  study. Som e o f  th e  in teresting  features o f  the study are  sum m ansed here.

T h e  s tudy  w as conducted  by th e  A udience Research U nit, A IR , Trivandrum .

1.

cast.
listen to  rad io . . , ^ , 0/  ^.r

.. , s  AKniif o f aeneral sam ple or oi2. A b o u t 47%  o f  those  n o t possessing rad io / 6.
? S S ^ A o n . e „ m e o r t h e o . b e r .  

ow ners, respectively. R adio  listenm g m ost y 40' o f rubber g ro w e rs  o r  9%  of those who
seem s to  take  placc in a friendly and  in fraa te  programme
place ra th er th an  a t an  im personal location registered l‘Stcncr» Hi
3uce as panchayat rad io  o r panshop. following is limited to  -U v

3 . A b o u t 7 o u t o f 10 listen to  rad io  alm ost listening
daily . Program m es and  S o w  t h a t  on  any o f  th e  three days of broad-
a p p e a la ie  film  mus'C ^  Farm  S c h o o l would have been hsteoed
N ew s Item s (h 7 ‘,) ,  hv about l6%  o f rubber grower?. Compa-
agriciiU ural piogram m es (60 •„) and Y uva by abo „ Malayalam proceeding and
V ani s u S i n g  the F arm  School, command about

W  . ^ S n ^ ^ e t o r .

'R u b b e r ' m agazine (4% ).



India: 'Bread Basket of the W orld’
D r. M . S . S w am inalhan , D irec to r G eneral o f  

In d ian  C ouncil o f  A gricu ltu ra l R esearch  (IC A R ), 
undersco red  th e  c o u n try 's  p o ten tia lities  to  becom e 
a m a jo r ag ricu itu ra l pow er.

“ J u s t a s  reaching  th e  m o o n  is d o  longer a 
scicnce fiction, (th is c o u n try ) becom ing  a  bread  
b ask e t o f  th e  w orld  need n o t rem ain  a  piece o f 
w ishfu l th in k in g ."  he  sa id , delivering the fo u n d a ­
tio n  d ay  lec tu re  o f  th e  ad m in is tra tiv e  sta ff college 
a t  H y d e rab ad  o n  4 th  Jan u a ry  1979.

W h a t w as needed was a n  a p p ro p ria te  blend  o f  
econom ically  viab le  techno logy  an d  services to  
fa rm ers , to g e ih e r w ith  p u b lic  po lic ies to  stim u late  
p ro d u c tio n  a s  weli as con su m p tio n . “ T h is  is the 
o n ly  p a th w ay  w hich  can  he lp  us solve th e  tw in 
prob lem s o f  p o v erty  a n d  unem p lo y m en t."

Ind ia ’s blessings

L isting  th e  c o u n try ’s "‘ b le ssin g s”  to  becom e a 
m a jo r  ag ricu ltu ra l pow er. D r . Sw am ina lhan  said 
it possessed  a b u n d a n t su n lig h t w hich w as th e  
m o st im p o r ta n t req u irem en t fo r  good  c ro p  
g ro w th . T h e re  w ere su b a tan tia l resources o f  irri­
g a tio n , p o te n tia l fo r  w ate r h a rv c itio g  and  s to rag e  
in un -irriga ted  a rea s  a n d  eco logical d iversity  to  
p ro m o te  cu ltiv a tio n  o f  a  w ide ra n g e  o f  crops.

Besides, th e  p o ten tia l fo r  an im al h u sb an d ry  and  
a c q u a c u ltu re  w as im m ense. “  A bove  all. we have 
a h a rd w o rk in g  co m m u n ity  o f  fa rm ers  a n d  fisher­
m en. O u r  ru ra l w om en a re  g ifted  w ith  co n sid e­
rab le  finger sk ills.”

O u tlin in g  som e o f  th e  requ is ites  fo r  m ak ing  the 
vision a  rea lity  D r S w am ina than  em phasised  the 
need  fo r  in tro d u c tio n  o f  im proved  fa rm ing  
system s. A gricu ltu re  c o u ld  becom e a  p o ten t 
id s tru m en l o f  g ene ra tin g  m o re  jo b s  a n d  incom e , 
in  th e  villages onl> th o u g h  an  in teg ra ted  
ap p ro ach .

M ultip le  C ropping

U n f.irtu n a te ly  he  sa id , d eve lopm en t cITorts so 
fa r  h a d  been  e ith e r ind iv idual c ro p  o rien ted  o r 
a n im a l o rien ted , a n d  n o t aim ed a t th e  en tire  fa rm ­
ing  system . M u ltip le  cro p p in g  w ould  help 
g en era te  m o re  incom e and  em ploym en t, particu ­
larly  in  sm all ho ldings.

H e  c ited  in  th is  co n tex t th e  efforts being  m ade 
by  sc ien tis ts  to  deve lop  techn iques to  enab le

farm ers to  take either th ree sugarcane c rops in 
tw o  years, o r  sugar cane and  rice o r  sugarcane 
and  w heat in th e  sam e year. Such techniques 
would help extend the crush ing  season in facto­
ries.

I f  real incom e w as to  be im proved , there  should 
be a g radua l w ithdraw al o f  lab o u r from  the 
rou tin e  opera tions o f  farm ing  and  the ir em ploy­
m en t in  a  w ide varie ty  o f  occupations basic  to  
scientific ag ricu lture . T he process o f  m o d e rn isa ­
tion  o f  a gricu ltu re  would open u p  a  w hole series 
o f  new jo b  o pportun ities . H e said m odern isation  
o f  agricu lture  d id n o t m ean d isp lacem en t o f 
hum an labou r w ith m achines, b u t im plied rem oval 
o f  hum an d ru d g e r j .  im provem ent o f  hum an 
energy in p u t-o u tp u t ra tio  and , above all. diversifi­
ca tion  o f  la b o u r  use.

tcolo g icai infraM ruclure
A good exam ple o f  lab o u r intensive technology  

w as th e  p ro d u c tio n  o f  h yb rid  co tto n  th rough  
hand  em ascu lation  a n d  po llina tion . D r. Sw am i­
n a th a n  also  em phasised  th e  need fo r s treng then ­
ing  th e  ecological in frastru c tu re . F o r  p ro m o tin g  
«.-onom ic eco logy  a  n a tio n a l m ovem ent was 
necessary , he  said.

M u ltip le  cro p p in g  a n d  im proved  post-harvest 
te .'hno logy  w ere tw o  areas  w hich cou ld  im m ed ia­
te ly  p ro v id e  ad d itiona l incom e a n d  em ploym ent. 
W ith  ap p ro p ria te  po> l-harvcst technologies, every 
b lock  in th e  c o u n try  could  be developed  in to  an 
ag ro -industria l com plex.

R eferring  to  pulse c rops w hich cou ld  find an 
im p o rtan t p lace in  th e  m ultip le  c ro p p in g  system . 
D r. S w am inathan  said , com pared  to  cereals, pulse 
research  was still to  m ake headw ay. IC A R  was 
estab lish ing  schools o fb a s ic  research in  a ll im por­
ta n t pu lse c ro p s  to  im prove p ro d u c tio n  and 
productiv ity .

D r. Sw am inalhan  said  th e  package o f  agricu l­
tu ra l p ro d u c tio n  technology  needed  to  be 
su p p o rted  by ap p ro p ria te  packages o f  services 
and  pub lic  policies. T h e  pub lic  policy package 
shou ld  include land reform s, in teg ra ted  input- 
o u tp u t p ricing policies and  effective m arketing . 
Besides, it w ould  be desirab le  to  develop an  ag ri­
cu ltu ra l cred it insurance system  to  p ro tec t farm ers 
from  w eather risks.



Evaluation of the Rubber School on the Air

‘ R adio  in the service o f  the farmers* is a  concept which is as old as broadcasting in Ind ia  But 
th e  idea o f  runnirjg  u "  Farm  School on the A ir ”  is o f recent origin. The fifth course in the Farm 
School on  the A ir S T ie s  o f  A IR , T i ichur was devoted to  ‘ Rubber C ultivation .’

T he R ubber School on  a ir  was designed to cover all aspects o f rubber cultivation. Practical 
aspects were highlighted giving a b rie f m ention abou t the theory side. All the le5Sons were prepared in 
such a  way tha t they should be useful to  the average small grow er having a certain am ount o f ioforma- 
tio n  ab o u t the  topic.

A fter a  careful study o f  the topic, a  detailed syllabus was prepared and approved in consultation 
w ith the experts in the field. 39 lessons were b roadcast in the series. Each lesson was prepared by 
concerned subject expect. The lessons broadcast were re-edited by the au tho rs themselves for publica­
tion  in the ‘ R ubber.’ N ow  they are  b«ing serialised in the  ‘ R u b b e r’ a widely circulated Malayalam 
m agazine o f  th e  R ubber B oard. R ubber Board also intends to  bring  out a M alayalam Book on 
‘ K rish ipafona ' inco rpo rating  th e  articles serialised in the  M agazine. The Book is now under print.

T he course on  the rubber cultivation  was formally inaugurated on  the radio by the then 
C hairm an Prof. K . M . Cfaandy a t 7.05 a . m . o n  5th N ovem ber, 1977. The first lesson in the  course was 
followed on Kth N ovem ber, 1977 a t the  sam e time.

T he p a tte rn  o f  b roadcast o f the  course was to  present a  new lesson every Tuesday, repeat the 
lesson in full in com ing  T hursday  and  to  broadcast th e  questions raised by listeners and their replies 
p repared by experts th e  com ing Saturday . The course was com pleted in 39 weeks.

Evaluation

A m id-course evaluation  o f  the rubber school on  A ir Program m e o f  A IR  was under taken in 19 
villages in M eeoachii T a lu k , K ottayam  D istrict in K erala between I5th and 22nd M arch, 197g. A 
random  sam ple o f  300 sm all rubber growers and  26 registered listeners fo r the  course were interviewed 
for the study. Som e o f  the  interesting features o f the study are  sum m arised here.

T he study was conducted by  th e  A udience Research U nit. A IR , Trivandrum .

1. A b o u t 74%  o f  sm all ru b b e r growers possess 5. O u t  o f  th o se  aware of Farm  School, only
rad io  receivers. On the whole, ab o u t 86%  38 % are  aware o f its correct tm w  o f broad-
listen to  radio.

2. A bou t 47%  o f those not possessing rad io / 6. A bout 53%  o f general sam ple or
transis te r a lso  listen to  ii mostly a t  th e  those IistcDing
neighbours’ (5 9 “;,) o r friend 's (29% ) house. Farm  School som etim e or the other.
R ad io  listening a t panshop and  Panchayat R egular listening i. e.. listening to every
rad io  is repo rted  by 13%  and  R% o f  non- 7- „ is o b se m d  among
ow ners, respectively. R adio  listem ng m ostly 40/ o f rubber growers o r 9%  of ihose who
seems to  lake placc in a Iriendly and  intim ate li^ren to  the programme sometime o r  the
placc ra llle r lh»n  a t  an ira p trso m l location regisltred listeners its
succ as pancliayat radio o r panshop. following is lim iteJ to  10‘i-

Pr“ g ;a ‘l «  “ S  ‘l’a r r e f - t „ «  s. Figures logged for p re v io ^

agricu lu iral V ,o g r a .„ .e s  160-/., and Vnva
j „ „ e e d i o g  th e  F a r m  S c h o o l, c o m m a n d  a b o u t  

4 A b o u t 65";, o f sam ple rubber growers are ■74% listening am ong them
av.ure of Ihe Farm  School program rne The -  non u b rity  o f Sanskrit news imme-
fir^t sources o f inform ation  for ‘J®"’ ArecedinE Farm  School may be
rad io  (72% ), Ncw^ papers (18%> ;«nd X n i n g  wish a negative inheritance factor.
‘ R u b b e r ’ m agazine (,4%).



. O u t o f ihesie lislening, haU‘ reso rt to  planned 
listen ing  (8"o o f  tlie sam p i;)  It is chance 
a nd  partia l listening in the case o f  th e  rest 
(an o th e r 8% ).

. A b o u t 6 3"^ o f  g eneral a n d  92%  o f  registered 
listeners o p in e  th a t rep .-tition o f  lessons is 
necessary.
W hile tlie frcqucncy . d u ra tio n  jm l  presenla- 
tio n  o f  F a rm  S chool is c o n s ijc red  as sa tis­
fac to ry  a n d  th e  lessons a re  easy to  follow, 
th e  presen t lim e is term ed an incoovenienl by 
56%  o f  general a n d  4 2%  o f  registered 
listeners. T he a lte rn a te  tim e preferred  is 
betw een 8.00 a n d  9.00 P. M.

T h e  fo rm a t o f  ta lk s/lec tu re  ad o p ted  fo r the 
F a rm  S chool needs to  be c h a n g ^  accord ing  
to  4 6 “ '  o f  th e  general and  54%  o f  the 
reg istered  listeners. T he ‘ q uestion -and - 
a n s w e r ' fo rm a l is favourt-d m ost.

A b o u t 7 0%  listeners r e p o n  ‘ ga in  in  know ­
ledge ’ a n d  4 2%  re p o rt in stances o f  specific

benefits derived by listening to  I 'arm  School 
program m e.

T he asse sm ent o f  the ra rn i  School^by the 
listeners show s tha t o f  general and
lOO’’,, o f  registered liMcncrs consider it as 
‘ useful.'

It is revealed th a t had  the tim e o f  broadcast 
been m ore convenien t am i larger incentives 
been offered, a t  least 40^,; o f  those listen­
ing to  th e  program m e would h a \c  b'.come 
registc ied  listeners.

T he in -built feed-back sy^tem o f  eliciting 
questions from  listeners is inadequa te  and 
greater o rc a n i^ t io n a l  efforts are  required  to 
m ake it a  tiu ly  p a rtic ipa to ry  com m unication.

A b o u t 30®',; o f  the listeners dissem inate 
in fo rm ation  o n  F arm  School am ong  o th frs . 
A nd a b o u t o f  the sam ple w ho s^ubscribe 
to  ‘ R u b b e r ’ m agazine invariably refer to  
F arm  School lessons p rin ted  in it.

Test-tube Trees
lo d ia n  scien tists have g row n  fo re st irees in  

tes t-tu b es. T h is  rem ark ab le  deve lopm en t, using 
w h a t is ca lled  ‘ tissue c u l tu r e ’ can  revolu tion ise  
a g ricu liu re , fo restry , a n d  p artia lly  solve the 
b u rg eo n in g  fuel crisis.

D r. V. Ja g a n n a lh a n  o f  th e  N a tio n a l C hem ical 
L a b o ra to ry  a n d  a  p ioneer in test tu b e  p la n ts , to ld  
th e  Science C ongress  th a t success h ad  been 
ach ieved  in grow ing  teak  a n d  euca lyp tus  by tissue 
c u ltu rc , E u ca ly p tu s  is d ifficult to  m u ltip ly  from  
c u ttin g  and  te a k  tak es  lo n g  to  grow . B ut by 
cu ltu rin g  a  few  cells f ro m  a  sec tion  o f  the 
eu ca ly p tu s  tree , ‘ several th o u san d  p lan tle ts  can  
be g row n  in  a year in  test tu b e s ’ he sa id . T he 
p la n tle ts  a rc  then  tra n s fe rre d  to  the soil.

E xperim ents
S everal o f  th e  te st-tu b e  p lan tle ts  have been 

p la n te d  by  th e  M a h a ra sh tra  F o re s t D evelopm ent 
C o rp o ra tio n . D r. J ag a r.n a th an  said  12 plan tle ts 
o f  teak  a re  a lso  u n d e rg o in g  field tests. D r. 
Ja g a n n a th a n  said  i t  w as possib le  to  use this 
m e th o d  to  m u ltip ly  virus-free at\d  disease-resistan t 
p lan ts .

T h is  w as d o n e  b y  c u ttin g  th e  v iru s-free section 
o f  a  fu ilg row ii tree  an d  then  cu ltu rin g  th e  cclls in 
t e i t  tube- T h e  tree s  g row ing  o u t o f  iu c h  cclU 
w o u ld  be  free o f  v irus.

T his h ad  a lready  been p roved  in th e  case  o f 
sugarcane . H e  said several th o u san d  virus-free 
h igh-y ield ing  sugarcanes w ere undergoing  field 
trials.

Som e cashcw nut trees in  In d ia  give a  high yield 
o f  60 kg p e r  tree . T hese trees can  be m ultiplied 
by tissue cu lture . S im ilarly , coco n u t trees w hich 
p ro d u ce  600 nu ts  in a  season  can  be m ultiplied. 
D r. Jag an n a th an  said once th e  quick-grow ing  
fuel trees w ere identified, “ we can  m ultip ly  them  
by  tissue  c u ltu rc  lo  m eet th e  firew ood crisis.'

Tripura to Boost Plantations
A  vigo rous drive has bcc.s in itia ted  by the 

T rip u ra  G o vernm en t to  im prove its tea and  
ru b b e r p la n ta tio n  in d u stry  and  set up  a large 
p ap e r mill in the S tate .

T h e  C hief M inister, M r N ripen  C hakravarti, 
said  in C alcu tta  on  S unday  th a t an  ad d itiona l 
600 h ectares o f  land  w ould  be b ro u g h t tm der the 
S ta te ’s la te ly  developed ru b b e r p lan ta tio n  pro­
gram m e.

T h e  S late  would produce  a b o u t 35 tonnes of 
ru b b e r d u rin g  the cu rren t year. T he co u n try 's  
ann u a l n a tu ra l ruhbe.- p ro d u c tio n  is estim ated  at 
1,500 tonnes.



Asp irins for Plants
A spirins m ay soon relieve a  major headache for 

countries that suffer from droughts.

Research in Britain holds oul promise that 
crops in such areas could be prevented from 
dyinc if  sprayed with an aspirin solution, accord­
ing to  a British Inform ation Sen ice  report.

The discovery th a t aspirin reduces the rate a l  
which plant leaves lose moisture to  the air was 
m ade by Prof. Alfonso L arque Seavendra from 
C haping, Mexico.

Using the very sensitive techniques and equip­
m ent developed by the Lancaster U nivem ty bo­
tanists. Prof. U rq u e  Seavendra has been CKamin- 
ine  the mechanisms causing the pores m leaves lo 
oM n and  close. He found tha t wafer contammg 
a very low concentrate o f aspirin  closes the pores 
in the leaves and limits the m oisture loss.

The professor has now returned to  Mexico to 
continue studying the effe:t o f  aspirin on the effi­
ciency o f water use in plants.

P .o f. Mansfield o f the Lancaster University 
D epartm eot o f Biological Sciences says;

“ This is an  im portan t and significant discovei7 . 
Scientists have for som e time ^ e n  lookmg for 
an elTective com pound lo  enable plants in dry 
areas to  conserve water. Aspirin has the ad­
vantage o f beirtg cheap, easy to  apply and is 
effective in very low quantities. As J a r  a^ we 
know, it has no  harm ful side enects.

(Seeds and Farms-Vol. V. No. 2 ,  Feb. 1979.)
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Prospects bright for NR

N atu ra l R ubber w ould again  d om ina te  the 
world m arket as the dem and fo r llic com m odity 
is con stan t while th e  price o f synthetic rubber is 
alw ays on  the increase,observed a R ubber P lan ta­
tion  Excculivc in Seniarang  (C entral Java). Ir. 
Sum adi, D irec to r o f  P roduction  o f  P T  Perkebu- 
nan  X V Jfl (S tate  P lan ta tio n  C o rp o ra tio n ) said 
tim t p ro d u ctio n  o f  synlhelic ru b b e r depended  on 
n a tu ra l oil. S h o rtly  a fte r W orld  W ar ! l  syiillie- 
tic  ru b b e r to o k  th e  lead on  th e  w orld  m arket, 
en joying  65 to  70 p ercen t o f  to ta l transactions. 
H ow ever, as synthetic  rubber becam e m ore  po­
pu lar, its  p rice  w ent up  and  up , giving way once 
ag a in  to  na tu ra l rubber.

P T  P erkebunan  is a t  presen t m ak ing  efforts to  
m hance  th e  qualify  o f  its p roducts  by reducing 
th e  acreage o f  ru b b e r  p lan ta tions.

W orld  Rubber Market

T h e  beg inn ing  o f  th e  year 1979 w as a  period  
n o ted  fo r  q u ite  a  lo t o f  changes in  th e  in te rna­
tio n a l sccne in  respec t o f  ru b b e r  prices. In  the 
first w eek o f  Jan u a ry , the m ark e t has com e back  
ffo ra  th e  brink . A fte r fa lling to  a  low  o f  a b o u t 
59.20 pense (R s. 9 /77) per k ilo , th e  Ju ly /S ep tem ber 
position  in th e  L o n d o n  te rm in a l m ark e t has 
recovered to  a  closing level o f  61.27 p e n «  (Rs. 
10/12). H ow ever, th e  61.00 pense (R s. 10/07) 
level w as p rov ing  som eth ing  o f  a  resistance point.

O ne  o f  th e  m a jo r fac to rs  help ing  th e  recovery 
has been th e  con flic t in  C am b o d ia , w hich has 
rem inded  th e  m ark e t o f  th e  th r e j t  th a t  a  C om m u­
n is t take  over in Sou th  e a s t  A sia poses, a t  least 
p o ten tia lly  to  p ro d u c tio n  in  T h a ilan d  and  
M alaysia.

In  th e  f im  week o f  Jan u a ry  1979, th e  m ark e t 
lacked  the ofTtake necessary to  m ain ta in  pnces 
and  prices a re  now  back  to  m id Ju ly  levels. 
In sp ite  o f  a ll th is, the  fundam en ta ls  rem ain  largely 
u n changed  fro m  a  few m o n th s ago . H ow ever, 
ih e  w orld  econom y is n o t ex p and ing  particu la riy  
qu ickly a t p resen t, so  th ere  is a  possib ility  th a t 
th e  ru b b e r m ark e t will pause and  conso lida te  later 
th is  year. H ow ever, th e  ho p e  in  th e  m ark e t is 
th a t th e  w o rld  econom y will be  s ta r tin g  more 
to w ard s th e  e n d  o f  the year. A nd  by  then the 
h igher price o f  oil w ill have w orked  its way 
th ro u g h  to  th e  price  o f  syn the tic  ru b b e r giving 
th e  na tu ra l p ro d u c t m o re  scope fo r  a  rise.

(F inanc ia l T im es— W orld  C om m odity  R eport)



E T H E P H O N  C O N F ER E N C E

P lan n ed  use o f  E thephon  has assum ed great 
im portance  now , as th e  p roduction  o f  n a tu ra l 
ru b b e r  in  the  co un try  has reco rded  a declinc and  
th e  dem and for na tu ra l rubber is on  the increase. 
E thephon  was n o t availab le  in the cuun trv  during 
th e  la s t year and  still there is uncertain'ity with 
regard  to  th e  supply  position  o f tth c p h o n . For 
a  p lanned  use o f  E thephon, lo r  .stimulaiion o f 
yield, a n  assessm ent o f  the to ta l area suitable for 
stim u la tion , and  the availability  position o f the 
chem ical is im peralive. t t  iih these objectives in 
view a  conference was held at th e  R ubber Research 
In stitu te  o f Ind ia  (.RRII) on  4 th January  1^79 
w here p lan ters, im porters, scientists from  R R ll 
a n d  o ther R ubber B oard Olftcials participated.

T he D irec to r o f  R esearch, Shri. V. K, Biiuska- 
ra n  N air, w elcom ed the participantb and  explained 
th e  objectives o f the  conference. H e ascribed the 
non-availab iljty  o f  E thfci during  the last season to 
th e  delay in gelling  ciearance from  the C entral 
Insecticides B oard . R ubber Board took  up  the 
m a tte r w ilh them  and  fiiuiily ob tained the clear­
ance in  Septem ber 1978. P r .  M. R. Sethuraj, 
P lan t Physiologist initiated the disousMOn. Accor- 
d u jg  to  his estim ates, 5001) ha tapped  on  D  or 
o ld e r panels are  availab le for E thephon  siimula* 
tion . This area should be stim ulated thrice an 
year w ith 5 per cen t E lhephon. W ith a view to 
increasing p roduction , now R R ll  recom m ends one 
single ann u a l application  o f E thephon jn  C  panel 
also. 50,000 ha  are  now  estim ated to  he under C 
panel. A  ta rge t should be li.xed to  bring 40 per 
cen t o f  the area ( 10,000 ha) under such stim ulation. 
T he to ta l requirem ent o f  E thephon for 5,000 ha of 
D  p an e l (3 applications; 5 per cent) a nd  ^O.OOOha

o f  C panel (single application; 5 per cent) would 
be 26,250 pints o f 10 per cent E thephon, Dr. 
Sethuroj also stressed the need to  liberalise the 
im port o f E thephon and to  issue im port licence 
to actual users (planters). It was pointed out that 
in o rder to  produce an  additional yield o f 1000 
tons, the Ethephon required would involve only a 
foreign exchange of 3.5 lukhs whereas to  import 
1000 tons o f rubber the foreign exchange involved 
would bs about 88 lakhs. Planters representing 
ail the m ajor plan tations (Cochin M alabar Estates,
A  V. T hom as & Co , Malayalam Plantations, 
A spinw all & Co. L td ., T. R & T. Estate) partid - 
p;ttcd in the discussion Mr. Sivasankaran Nair 
o f Cochin M alabar Estates and Mr. Menon o f 
M alayalam  Plantations requested to  expedite 
action  on their applications for im port o f Ethrel. 
The R ubber P rod jc tion  Com m issioner Shri. P. 
M ukundan Mcnon explained the position regard­
ing the im port application o f M 's. C o c h m M a la ^ r  
E states. C onsiderable delay is experienced for 
the clearance by DG TD . A policy decision was 
taken th a t R ubber Board will recommend im port 
applications for E thephon from  all m ajor users. 
Shri. M enon suggested that the present importers 
may concentrate on  supplying the chemical to the 
sm aller p lantations and  holdings.

M r. John  Vorghese o f Shaw Wallace in fo rm ^  
the gathering tha t the  latest conxi^nmeni o f  3 . ^  
pirns has been sold out and they e.xpect a n o m «  
consignment o f  4000 pints in January and 5 ^  
pints in M arch. M r G opnlaknsh.ian ol M,s. 
Bharat Pulx erism g Milts s tated that they expect a 
consicnm ent o f 10.000 pints durm « 1-ebroary. As 
pe? lhe estin.ates. Cochin N^alahar E la te s  and 
MalavaLim P lantations together would r^ u irc  
a bou t 10,000 pints. M r. Upendran o f A. ,



T h o m .is  & C o . has jn f o r m id  th e  ga th erin g  tha t 
th ey  have  c a rr ie d  o u t s l im jla t io n  (2.5 p s r c e n t j  
even in v irg in  bark, and  o b ta in ed  satisfacto ry  
resu lts . D r .  S e th u ra j observed  th a t o ne  o r  two 
ap p lica tio n s o f  2 .5  p e rc e n t  E tliep h o n  in virgin 
b a rk  m ay  n o t d o  an y  harm  a lth o u g h  a  d :c liiiing  
tren d  in  response  m ay slill be  o b ta ined . M r. 
R a ja p a d in a n a b h a n  o f  T . R . & T . in fo rm ed  tlie 
ga tlie ring  th a t  N C L  know -how  fo r  ind igenous 
p ro d u c tio n  o f  E th e p h a n  is av a ilab le  fo r sale  and  
th a t  th e  {rfant h a s  a capacity  to  p roduce  6 to n s  o f 
E th ep h o n  p e r  a n n jm .

T h e  R u b b e r  P ro d u c tio n  C om m issioner s ta ted  
th a t  so m e  firm  in  B an g a lo re  is try ing  fo r  indige­
n o u s p ro d u c tio n  o f  E lh ep h o  i w ith  N C L  know ­
how . D r. S e th u ra j po in ted  o u t th a t  N C L  has no t 
rep lied  fo r  m any  enqu iries  o n  th is  m a tte r an d  
b en cc  h e  w as n o t ?n a  p o sitio n  to  say w hen ind i­
g en o u s  p ro d u  tio n  w o u ld  ac tua lly  m ateria l'se . 
R u b b e r  P ro d u c tio n  C om m issioner sugge .ted  th a t 
so m eo n e  fro m  R esearch  D ep a rtm en t sh o u ld  visit 
N C L  to  find o u t th e  position .

In  co n c lu sio n  th e  D irec to r o f  R esearch  stated 
th a t  if  th e  im p o rte r  can  ac tua lly  supp ly  the 
q u an tity  o f  E th e p h o n  th ey  have prom ised  to , 
th e re  m ig h t n o t be any  prob lem  o f  sho rtage  o f 
E th ep h o n  ne.nl year. N C L  will be  co n tac ted  to 
find o u t tlie a c tu a l p o sitio n  regard ing  the ind ige­
n o u s  p ro d u c tio n  o f  E thephon . R u b b e r B oard  
will recom m end  Im p o r t app lica tion  fo r E thephon  
f ro m  m a jo r  a c tu a l users (p lan ta tio n s).

'S IE T ' Institute anti T rain ing ProgramiTje 

Tiie Sm all in d u s li7  E x tension  T ra in ing  Insti­
tu te  a t  Y ousufguda, H yd rab ad  in A n d h ra  P ra ­
desh  is o rganising  a  tw o  w « k  technom anageria l 
p rog ram m e o n  ‘’P roduction  M anagem en t for 
R u b b e r Processing  In d u stries”  from  l6 ih  to  28th 
April 1979 a t  its ow n prem ises. T he course in ­
c ludes lecture  sesMon, film show , fac to ry  visits 
etc. fo cu 's in g  th e  top ics o n  process, inventory  
m anagem en t, m o tiva tion , w ork  stu d y , quality  
co i.tro l etc. T his p rog ram m e is expected  to  com e 
w ith new in d u stria l p rospects fo r the grow th  of 
ru b b e r industries. T h e  booafide sm all industria ­
lists a re  eligible fo r  fee concession . T h o se  w ho 
requ ire  details on  fee s truc tu re , nom ina tion  form s 
etc . should  add ress  to  th e  Regi-iUar, S IE T  5nsti- 
t j t e ,  V ousufguda. K ydrab ad -5 0 0  045.

Rubberisation of R oad s 

T h e  roads w ithin th e  cam p u s o f  the  R ubber 
R esearch  Tnstitute o f  Ind ia  a re  being rubberised  
now . W hen fin ished th is s trip  o f 2 kilom eter 
long  a n d  3 m etci w ide road  will be th e  longest 
single lubberised  stre tch  in th e  coun try . The 
ru b b e r-b itu m in  m ix fo r  ru bberisa tion  is fo rm u ­
lated  by b lend ing  one d ru m  o f bo iled  bitiim in 
w eighing 156 k ilogram  w ith  9 litres o f 
ru b b e r  latex and  8 litres o f  kerosene. F o r  rubb- 
crising  a strip  o f  2 k ilom eter roHil 80 d ru m s o



The road being 
b itum in , 720 Hires o f  rubber Jalex and  640 litres 
o f  kerosene are  needed.

R ubberisatfpn  costs onlv 2H perccnt extra over 
the usual b iium in isation  while rubberised roads 
have 50 perccnt m ore life fh sn  biium inised roads. 
Besides tliey provide b e tte r g r ip fo r  m o to r vehicles 
thereby ad d ing  to  the rid ing  com fort and  road 
safety.

In  1973 the R ubber Board in association with 
ih e  K era la  PW D  had  rubberised 1 kilom eter o f 
th e  M ain  C entral ro ad  at V em bayam  near T ri­
vandrum  w hich even now remain'; in tact d tsp ite  
th e  heavy traffic to  w hich it is beinsr suhjecled to.

V. K. Bhaskeran Nair 
Director of Research

T h e  L’nion M inistry  o f fo m ra e rc e  has issued 
o id e rs  a p p o in iin e  Shri V. K. R haskanin N air as 
D irec to r o f  th e  'R u b b e r  Research Institu te  of 
Ind ia . Shri N a ir h ;u  been officiating in this 
p o s ition  !-ince M arch 1*)78.

Shri BhasKaran N air jo in ed  the Rubber Board 
in  1958. E arlier he w js  scrvuig th e  R ubbsr Re­
search  In stitu te  o f M alaysia as Botanist. A s head 
o f  th e  B otany  D ivision o f the R ubber Rcsearcli 
In stitu te  o f  Ind ia  Shri N air h.ul l^vice oJlicuitcd 
as D irec to r o f R cseaich. A s one w ho made 
siynal con trib u tio n  for m odernising the Riiln^er

the Rubber Research lasliluw  of Iniia

I’lantatinn Industry in India Shri N air has been
iniimately assi>cialoti NMth 'h e
hiah vieldinu rubber clone RRH lO-'-



Doctorate to V. Haridasan com e li> a in ta l o f  30.000 tonnes. D uring  the 
period  from  Ajiril to  D iccm b fr 1978, Ihc priiduc- 
tion o f  syntl’c tic  rubber in Bareilly factory was 
only 18.079 tonnes us against 20.197 tonnes dur- 
ing the sam e period  last year. T he production  
until M arch '79 m ight not cxcccd 24.000 tonnes. 
T he Polybutad ine rubber produced by the Indian 
Ps.-Moi;hornical C 'orpoiaJion was 3158’ tonnes and 
by M arch ’79 iheir jv o d u ctio n  would go u p  to 
50CK) tonnes o.ily. Im p o rt o f special purpose syn­
the tic  rubber would t e  only a round  8000 tonnes.

ConsumiJtioii

T he C h airm an  said th a t the  consum ption  o f  
ru b b e r h ad  gone up  beyond expectations, reeisler- 
ing 3%  g row th  ra te  in tyre sector and  8 i%  in 
n cn -ty re  sector d u ring  A pril to  N ovem ber 1978. 
T he demar»d fo r au to-tyrcs and  tubes in  increas­
ing the consum ption  w ould keep its increased 
pace. T he dem a id  fa r  n a tu ra l ro b b e r during  
1978/7y would go  u p to  165,000 tonnes.

T h e  U n iv e rsity  o f  C o ch in  has aw arded  the 
D eg ree  o f  D o c to r  o f  P h ilo so p h y  to  Shri V. H a ri­
d a sa n , E conom ist o f  th e  R u b b e r B o a rd  fo r his 
d e se r ta tio n  “  A n e n q u iry  in to  th e  m anagem ent 
p rac tices  fo llow ed in  ru b b e r  e s ta te s  in  In d ia . '’ 
S h ri H a rid a sa n  h ad  pu rsu ed  his research  jtu d ie s  a t 
th e  S choo l o f  M an ag em en t, C o ch in  u n d e r  ilie  
g u id a n c e  o f  D r. M . V. Pylee. V ice-C hance llo r o f  
th e  U n iv e rsity  o f  C o ch in  \\h e n  he  w as th e  D irec­
to r  o f  th a t  S choo l. T h e  thesis a ttem p ts  a t  an  
e la b o ra te  an a ly sis  o f  th e  m an ag em eo t practices 
p rev a len t in  Ind ian  a n d  o o n - ird ia n  R u b b e r  
EstaJes.

S u p p ly  and  dem and  position  of rubber

S hri. S. G . S u n d a ra m  IA S, C h a irm an  R ubber 
B o a rd  revealed  th a t  the n a tu ra l ru b b e r  p ro d u c tio n  
fo r  th e  y e a r  1978-79  a t  140,C0T to n n es e n im a le d  
by  th e  B oard  h a d  to  be  rev ised  to  135,000 to n n es 
based  o n  th e  tre n d  up  to  D ecem ber 1978 and  
p ossib le  p ro d u c tio n  till M arch  1979. H e  was 
p resid ing  ov er a  m eeting  o f  th e  S ta tistics and  
Im p o r t/E x p o r t C o m m ittee  o f  th e  R u b b e r  B oard  
he ld  o n  31sl J a n u a ry  1979, Loss o f  lap p in g  days 
d u e  to  heavy  m o n so o n  a n d  s trike  of p lan ta tio n  
w o rk e rs  h ad  lim ited  N a tu ra l ru b b e r  p ro d u c tio n  
lo  8 6 600 to n n es d u rin g  A p til to  N ovem ber 1978 
a s  ag a in s t 99.500 to n n es d u rin g  th e  sam e period  
in 1977 T h is  y e a r’s p o o r  w in te r m ay  a lso  be a 
lim itin g  fa c to r  on  N a tu ra l ru b b e r p ro d u c tio n . 
T h e  q u a n tity  o f  ru b b e r  a lready  im p o rted  and  
th e  co n s ig n m en t p ro p o sed  to  be im ported  w ould

Prospects

T he prospects fo r b o th  p ro duction  an d  con ­
sum ption  w ould  be b righ t du ring  1979.’80. The 
C h airm an  said th a t the  existing price offered the 
grow ers especially in  the sm all sector, sufficient 
incentive to  d o  pla-n  pro tection  and  fertilizer 
app lica tion . T he average price realisation  for lot 
ru b b e r  from  M ay ’78 lo  Jan u a ry  '79 was Rs. 981- 
per qu in ta l a s  com pared  w ith R s. 632/- d u ring  
th e  co rresp o n d in g  period o f the previous year. 
F o r  grow ers the yield s tim ulan t ‘E th re l’ would be 
im ported  in sufficient q u an tity . T he provisional 
estim ate  o f  p ro duction  in the  forthcom ing  year 
w ould  be 155.01X1 tonnes. C onsum ption  also 
w ould  be provisionally  placed a t  175,0(X) tonnes 
assum ing  a  grow th  ra te  o f  8% .

Supply HDd deinund 

T h e  com m ittee  exam ined in  detail the supply 
a n d  dem and position o f  ru b b e r . The positron 
fo r  1979-SO estim ated  provisionally  is given 
below ;

M< S R  Total 
43,000 10.000 53.000

1.^5.1100 37,000 192,000
O pen ing  slock  
P roduction  
Im p o rt o f  special ] 
pu rp o se  synthetic  • 
ru b b e r  ]

T o ta l
L ess consum ption

8,(Kt0 8,000

198/.00 55,000 253,000 
1 -?,O jO 45.000 220.000

23 ,0 (»  10.000 33.000



Dr. Rama V a r m a , » ™ — — —

W e rccord  w ith p ro found  grief the sad  demise 
o f D r R am a V arraa, one o f the  illustrious form er 
C hairm en o f th e  R ubber B oard , a t  Lissy H ospita , 
S e h i n  on  20th M a tc h  1979 following an  attack 
o f  C ard iac  A sthm a. H e was 67.

D r V arm a, a  no ted  econom ist, farsighted 
adm in istra to r o f  rem arkable efficiency. p e rfe«  
hum an ist, arch socialist, incarnation  o f  m legrity 
and  intellectual honesty  had  presided oyer the 
R u b b e r B oard from  1961 to  64  w ith distinction, 
f h e  R ubber B oard  and  th e  rubber plantation 
industry  have a tta ined  the ir  presen t sta tu re , glory 
and  em inence largely dne to  the strong  
o f  grow th laid dow n d u ring  the tenu re  o f  D r. ,
V arm a a t  th e  h e lm . T h e  a ttem pts m a d e  by h im  ;
to  organise th e  vulnerab le  s e c tio n  o f  th e  robber 
S a n tf t io n  industry  th rough  co-om ratives h a d  
™“ d  rtab dividents a s  testified by th e  e m e r g e n *  •
o f  a  la rce  net-w ork o f  ru b b e r co-operativM  which f
“s  now  S S e r i n g  a  package o f  service, to  th e  sm all \
h o lder! o f  rubber. t

T he rubber p lan ta tion  industry in Ind ia  earned 
its na tiona l and  in ternational acclaim  d u n n g  D i. 
V arm a°s tim e. In  his dealh the country  a t large 
and  the rubber industn- in particu lar has lost a 
g reat pa tron ,

y . .

I ?

M M  Muthiah.

Shri M M  M uthiah (48) a  form er m em ber 
the R ubber B oard, died  in London on  6 lh Ja 
ary 1979 A prom inent industrialist b y  tradi 
and  practice Shri M uth iah  a  heading plar 
too . H e had  been the President o f  U P .\S I 
1975. As m em ber o f the R ubber Board fo r , 
full term s. Shri M uthiah h ad  m ade signal corl 
b u tion  for the prom otion  o f  the rubber mdus

'  In life w e shall find many men that are 
great, and some men that are good, but^ 
very lew  men that are both great and good."

i



B oo k  review
* R ubberim e K a th a ’
A u th o r  : M , B asheer K u ily
Price : Rs. 5
L anguage ; M alayalatn .

R u b b e r is o o tu n k n o v ,n  to  any  o ne  w ho lives
m  th e  p re sen t d a y  w orJd since it p lays m any  a 
ro ie  in  dilTerent facets o f  life. N ow  it  is inconci- 
evab le  fo r  th e  m o d e rn  m an  a life devoid  o f  rubber. 
T h e  b o o k  en titled  ‘ R u b b e rin te  K a tlia  * in M alaya- 
!am b y  S h ri. M . B asheer K u tty  n a rra te s  the sto ry  
o f  r u b b e r f ro m th e  tim e w h en  it  w as no th in g  m ore 
th a n  a n  acad em ic  cu rio sity  b ro u g h t hom e by ex­
p lo re rs  f ro m  th e  A m azo n  Ju n g Jeu p  to  th e  presen t 
d ay , w hen  ru b b e r  h a s  becom e o n e  o f  th e  m ost 
usefu l m ate ria ls  th a t  th e  w orld  has ever w itnessed.

The scarcity  o f  na tu ra l rubber led to  the  
invention o f  syn ibetic rubber. T oday  synthe­
tics accoutit fo r 2 /3  o f  th e  to ta l consum ption  o f 
rubber in th e  w orld . T he b o o k  throw s light to  
th e  evolu tion  o f  synthetic rubber also. The 
con trib u tio n s o f  T hom as H ancock , Charles 
M acin tosh , Jo h n  B oyd D un lop , C harles G oodyear 
and  o th e r pioneers to  the  developm ent o f  rubber 
in dustry  have been dealt w ith  in detail. A  
separa te  ch ap te r has righ tly  been devoted  for 
C harles G o o d y ear w hose inventive genius h ad  co n ­
verted ru b b e r in to  th e  m ost im p o rtan t industrial 
raw  m ateria l o f  all.

Tlve m anufac tu re  o f  ru b b e r goods is a lso  dealt 
w ith in  such a iucid  style th a t persons w ith no  
scientific background can  well follow  the sub­
je c t.  A  detailed  b ib liography  o n  the various 
aspects o f  rubber is given as a p ^ n d ix .— K A A
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NOW Y^ CAN BUILD GREATER LIFE IN Tt YdUR RUBBER G##DS. WITHOUT BUILMNG UP C@STS.

In tro d u c in g & s r u 6
th e  n e w  p o ly b u lc id ie n e  ru b b e r fro m  IP C L .

IPCL. India’s  largest petrochem icals 
com plex, n o w  brings you Cisrub.
A h igh -c is po lvbutad iene rubber 
th a t liierally makes rubber goods 
be tte r. By making them  tougher.
So th a t they  last longer.
Cisrub is m ade '.vith the collabo- 
la tion  of Polysar. Canada, o ne  of 
th e  m o st fam ous m anufacturers 
o f sy n the tic  rubbers in th e  world 
This m eans th a t Cisrub is m ade to 
th e  h ig h est international standards 
A nd in pien ly . Upto 20 .000  
to n n es  of Cisrub annually.
W hen used  in your rubber mix. 
C isrub imparls high resistance to 
abrasion , fiex-cracking and  ageing 
T hus ex tending  th e  service life of 
your end  products proportionately. 
C isrub also  offers you profitable 
processing  advan tages such  as 
superior m ould flow  and  fastei 
ra tes of extrusion . In addition, 
sho rte r curing cycles, due to 
be tte r therm al conductiv ity  ar>d 
reversion resistance, improve 
y our productivity .

So. virtually anyth ing  you  can 
m ^ e  in rubber. Cisrub can now  
help y ou  make it better. Econo­
mically. Cisrub has exceptionally 
g ood  tolerance to  heavy loadings 
of oil and  filler. Cisrub can  find 
application in such  vital areas 
as autom obiles, conveyor 
and V -belts. hose pipes, gaskets 
tyres for bo th  cars and  trucks... 
even  in foo tw ear and sports goods 
T ha t’s n o t all.
In order to  help you make the 
finest possible end  produc ts— 
econom ically—IPCL offers you the 
benefits o f its technical se rv ce  
cell. S taffed by IPCL’s ow n  expert 
eng ineers and  backed by years 
of experience in rubber techno logy .

C o rp o ra tio n  L im ited
P.O. PeuochetTncals
Oist: VADODARA 391 346. G u j f

A<f India BIdg.
9ih floor. Nafiman Point 
BOMBAY iOO 02t

Raila Rarrt BIdg.
70. Mission Road 
BANGALORE 560 027

ChaKetjes International Centte 
3rd floor, 33-A. Chowringtiefi 
CALCUTTA 700 071 

Himalava H ou«. 2nd tioor 
23, KastuiUa Gandhi Marg 
NEW DELHI 110 001

@ isru6
makes rubber goods last longer.



THE TOUGHEST TYRES ARE BASED ON 
IRRCO RECLAIM AS EVEH 
AFRICAN MANUFACTURERS 
HAVE LONG SINCE ACUPTED

m n j c m

IRRCO  FOR aUALITY, 
C O NSISTENCY a  
DEPENDABILITY

INDIAN RUBBER REGENERATING CO. LTD.
F -2  W A G L E  IN D U S T R IA L  ESTATE, T H A N E -4 0 0  604, 
M A H A R A S H T R A  ( IN D IA )
TEL: 5 9 3 7 1 8 (3  L IN E S ) .G R A M ;  R U B R E G E N  Thane.TELEX: 01 1 -49 JU
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