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E T H E I ^ H O N T

THE BEST LATEX BOOSTER

THE T R A D E  N A M E  O F  L A T E X  ST IM ULAN T CHEPHA HAS 
B E E N  C H A N G E D  TO  HEXAMAR—ETHEPHON

1. E T H E P H O N  : increases latex y ie ld

2 . E T H E P H O N  : is a ready-to-use latex stimulant

3. E T H E P H O N  : is  easy to  app ly

4. E T H E P H O N  : brings lo w  y ie ld ing  rubber trees to profitable 
production

5. E T H E P H O N  : is  approved by Rubber Board as a latex stimulant

6 E T H E P H O N  t is  w ide ly  used by a ll the rubber grow ing 
countries in the  w orld

7. E T H E P H O N  : ava ilab le  in  500  gram  P l.con ta iners

For *uppH« and olhfir detail*, contact

B H ARA TH PULVERISING M ILLS (P) LTD.
SASTRI R O A D . K O T T A Y A H ‘ 1. PHONE: 2B36 T E LE X , 206

H . O. BO M B A Y
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T H E  Q U A R T E R

To create an awareness among the public 
for massive programme for rubber development, 

the 102 meeting of the Rubber Board was 
held at Gauhati on 17th October 1984. This 
is a clear evidence to prove the dedication 

and earnestness of the Rubber Board to lake 
timely action for the speedy implementation 
of the scheme for accelerated development 
of the rubber plantations in North Eastern 
States. Thfi proposal for the development

• of rubber plantations there involves an outlay 
of over fts. 6 crores. While rubber is a deficit 
aghcullursi commodity in India, the efforts 
in identifying new areas for rubber, wi!I 
certflinlY brighten the prospects of natural 
rubber. It is hoped that the new attempt 

v^ould further reduce the gap between demand 
and supply and save valuable foreign exchange.



RUBBER IMPORTS

(T h e  n e w s  o f  ru b b e r  im p o rts  h a v e  c a p tu rp d  p ro m in e n t 
p o s it io n s  in  s o m e  o f  th e  le a d in g  n e w s p a p e rs  a n d  jo u rn a ls . 
T h e  v ie w s  e x p re s s e d  m o s t ly  f a v o u r  th e  n eed  fo r 
in c r e a s in g  th e  in d ig e n o u s  a v a i la b i l it y  o f  n a tu ra l ru b b e r 
ra th e r th a n  m e re ly  p le a d in g  fo r  im p o rts . F o llo w in g  a re  th e  
v ie w s  e x p re s s e d  b y  F in a n c ia l  E x p re s s  a n d  th e  P la n te rs ' 
C h r o n ic le  in  th e ir  e d ito r ia l c o m m e n ts ;)

S ines 1978, India has im ported 
over 1 ,64,000 tonnes o f 

natura l rubber. A s  the demand 
is  m uch in  excess o f the 
production , im ports have become 
unavo idab le . Yet, im ports are 
be ing  p lanned  on ly  on an ad 
hoc basis. Consequently , 
" im p o rts  have not had the 
p o s it ive  im pact e ither on the 
a va ila b ility  o f natura l rubber or 
its  p rice s" , as pa in ted  out by 
D r. M o d i. It has been found 
from  experience that every year 
issues re la ting  to  the quantum  
o f im ports, the rate o f the import 
duty, the p rice  to  be charged 
by the  State T rad ing Corpora tion 
through  w h ich  im ports are 
cana lised , etc., de lay  im par ls  
inord inate ly . T h is  on ly  makes 
the m arket ru le firm . Dr. M od i 
has rig h tly  suggested that “ one 
o f the  w ays to  ease the 
s itua tion  cou ld  be to  a llo w  at 
least large consum ers, both in 
tyre and non-tyre sectors, to  
im port d ire c tly  and the 
Governm ent cou ld  m on itor such 
im po rts" . Cons idering  that the 
w ork in g  g roup set up by the 
Governm ent to  pro ject natural 
rubber im ports during  the Seventh 
P lan  and beyond has feared 
that the sho rtfa ll w ou ld  gradua lly  
w id en  to  a staggering level of 
three lakh tonnes by the turn o f 
th is  century, ad hoc im ports 
must g ive w ay to  p lanned  imports. 
The b u ild in g  up o f a buffer 
stock needs to  be considered 
fo r sta b ilis ing  prices, If the

Government takes the in itia tive  
in m ain ta in ing  prices between 
" th e  maximum and m inimum 
p rice  bands”  by implementing 
the buffer stock scheme, interests 
o f both grow ers and consum ers 
can possib ly  be protected.
The industry, fo r its part, can 
adopt certa in  se lf-he lp  measures 
fo r rem oving uncerta inty about 
the supp ly  o f its  basic raw 
m ateria l and con ta in ing  the price 
rise. The industry ought to  
reach an understanding w ith  
producers o f synthe tic  rubber.
By stepp ing  up the consum ption 
o f synthe tic  rubber, the industry 
can he lp the Government 
reduce im ports o f natural rubber 
and keep the prices of the 
la tter in check. The industry 
m ust a lso  respond pos itive ly  to  
the suggestion o f the Government 
■'to p lay  a pos itive  ro le  in 
increasing the indigenous 
ava ilab iity  o f natural rubber rather 
than merely p lead ing  fo r larger 
im ports" . The industry should 
com e fo rw ard  w ith  schem es for 
rubber c tiltiva tion ; in  its ow n 
interest as w e ll as in the 
interest o f the nation.

Several reports have recently 
appeared w h ich  g ive a d istorted 
version o f the rubber s ituation 
in the country by exaggerating 
the dom estic shortage and 
over-em phasising the 
im port needs.
The extent o f shortage of

natural rubber in India is re la tive ly 
sm all, being on ly  o f the order 
o f about 10% of the demand.
For an agro-based enterprise 
w ith  an outstand ing record of 
production grow th of 9% 
per annum, the output o f rubber 
cou ld  be easily  augmented to 
meet the defic it. In fact, 
th is is possib le merely by 
increasing the productiv ity o f the 
w ide section o f the small 
growers by 150 kgs per hectare 
from the ir existing level of 
about 750 kgs per hectare. 
Furthermore, w ith  the increasing 
em phasis p laced in the Seventh 
P lan  on expanding the area 
rubber cu ltiva tion  both in 
trad itional and non-trad*tional i 
regions, there is litt le  like lihood 
o f any potential shortage 
in the future.

In the lim ited  context o f bridging 
the tem porary gap in rubber 
ava ilab ility , the grow ers have 
accepted the position  that 
im ports cou ld  be resorted to as 

1 a stop-gap arrangement. They 
' are, o f course, anxious that the ■ 
! quantity invo lved  is m inimal 
; and it is also important to  

evo lve a systematic import 
management p o licy  which 
incorporates matters re lating to 
its tim ing, pric ing , grades, 
d istribu tion and so on. By now  
importing 30,000 tonnes, as 
reported in the press, it is 
feared that the ir arrival w il l 
co inc ide  w ith
the heavy cropping months 
com m encing from  September, 
thereby adverse ly affect market 
sentiments. Surely, any 
arrangement for imports cou ld 
have been p lanned in advance 
and staggered in small quantities.



Of its aquivalant, subject to 
fulfilm ent of prescribed 
requirements. Similarly, 
exporters of these items w ith a 
good track record may also 
apply to Reserve Bank for 
general permission to accept 
personal cheques from overseas 
buyers for an amount uplo 
US $ 500 or its equivalent in 
payment of export value.

Leg a l Expenses

; The lim it upto which authorised
I dealers can reimburse expenses
1 incurred by their overseas 

branches/correspondents for 
instituting legal action in respect 
of dishonoured export bills 
has been enhanced from US $ 
500 to US $ 1,000 or its 
equivalent per dishonoured 
export b ill.

E xp o rt o f G if t  A rt ic le s

The monetary lim it prescribed 
for authorised dealers to issue 
certificates authorising their 
regular constituents to export

gift articles not involving any i 
transaction in foreign exchange ! 
has been enhanced from Rs. 500i 
to Rs. 2,000 per capita i
per annum. I

A dvance  Rem ittances i
T ow ards Imports ■

Under the new procedure. 
authorised dealers w ill be able { 
to remit in advance where i
necessary full value of a '
commercial import upto US S i
1,000 or its equivalent. In the| 
case of imports by post and 
import of books, the monetary  ̂
lim it on advance remittances i
has been enhanced from US S 
1000 to U S S  2000 or its 
equivalent per transaction.

Private Imports
In respect of private imports, 
the regulations have b « n  
liberalised to allow authorised 
dealers to effect remittances 
towards the cost of import of 
complete instruments or gadgets 
required for bona fide personal

use of the applicants, provided i 
such imports are permitted |
under the prevailing Import ;
Trade Control regulations. i
As against the existing limit of 
US S 200 applicable to private < 
imports (includmg 'imports of |
educational, scientific and ;
technical books) by individuals. 
authorised dealers may remit 
in advance an amount upto 
Ua I  1,000. The monetary ’
lim it for private imports by 
eligible institutions has been 
raised from US $ 1.000 to US $
2,000 subject to compliance 
with provisions of the 
prevailmg ITC policy  ̂ i

The Reserve Bank has issued 
detailed mstructiors and 
guidelines to authorised dealers 
about the implementation of 
the revised liberalised procedures 
with effect from September 1, 
1984. Exporters and importers 
desirous of obtaining full 
details about the revised 
regulations may contact any 
bank authorised lo  deal m 

; foreign exchange.

N R  C O N S U M P T IO N

w  tS  natural rubber consumption 
U w i l l  total 800,000 tons in I 
1988. Natural rubber latex 
consumption w ill rise 4%/yr in • 
the next 5 yrs. vs 53.(W0 tons ; 
in 1983. Synthetic rubber : 
consumption rose 2% in 1983 j 
due to  increased demand for !

rubber products. Synthetic 
polymer imports totaled $ 200 
mil in 1983. Improvements 
in the automobile market led to 
a 4 ‘'„ rise in molded and 
extruded rubber goods shipments 
in 1983. This industry w ill 
grow 3*4% in 1984, provided

automobile production continue 
to grow. Auto analysis predict 
8 mil cars w ill be sold in 
1984. up 14;;. vs 1983.
Tyre imports are expected to 
reach 40 mil units in 198' .̂

(Contiuned from page 4) } 
caso of budwood nursery, locate , 
the pits in the area where | 
fartilizars have been applied.

For leaf sampling from nursery, 
the sampling technique to be 
adopted is the same as for 
unbranched trees. However, for 
effective comparison, it is 
better to  collect separate 
composite leaf samples from 
plants showing poor as well 
its good growth.

For areas to be planted 
w ith rubber
Collect representative composite; 
soil samples from two depths, 
follow ing the same method as , 
described above.

Despatch the samples of soil ; 
and leaf to the laboratory 
as quickly as possible. Along 
w ith the sample, send the case 
history of the area represented
by each sample in the pr......
proforma (Appendix IV).

For testing of soil and tissue 
samples in the Mobile Soil a 
Tissue Testing Laboratory of 
the Rubber Rematch Institute 
of India, collect soil and lea 
samples, following the same 
technique as described. Howew 
in the case of leaf samples, 
bring them to the laboratory 
the same day without detach 
the petioles. The samples o 
soil and tissue should be 
accompanied by filled 
up case history sheets.



rubber ou tpu t cou ld  ea s ily  be 
augm ented to  meet defic it.

M r Jo h n  argued that genera! level 
o t prices had negative e ffect 
on rubber p rice s as the 

I com m od ity 's  terms o f trad© are
• not im proved- "I t is  in a 
' c lim a te  c f  such uncerta inty that 

rubber g row er seeks p rotection 
by dem and ing  a p rice  incentive , 

i W hereas annual c rop s  are more 
responsive to  changes in 

, dem and rubber is far less f le x ib le

and represent an add itional 
risk. Rubber had strategic 
s ign ificance  go ing  beyond present ; 
shortage. A ny  further expansion ! 
o f synthetic rubber w ou ld  act 
as deterrent to  rubber g row er i 
w ho  shou ld  get con fidence he ' 
w il l con tinue to earn good incom e 
from  his crop  and he cou ld  
undertake an investm ent to 
reap bene fits after e ight years.

Referring to  cardam om  M r John  
said stud ies had show n average

productiv ity  w as hopelessly low  
and ca lled  fo r v igorous research 
and extension efforts. "W e  •
believed Ind ia's superior qua lity  . 
w ill protect India's market share ! 
but experience has shown that • 
th is is no longer true. Our prime . 
markets in M id d le  East have \ 
got used to  Guatem alan produce. ' 
In past five  years market '
preference fo r India has changed. 
M r Jo h n  thought w ith  certa in 
shortterm  action  India cou ld  still 
regain the lost ground.

L I B E R A L I S A T I O N  IN  E X C H A N G E  C O N T R O L  R E G U L A T I O N S  

R E L A T IN G  T O  E X P O R T S  A N D  I M P O R T S

I he Reserve Bank had 
appo in ted  in  Novem ber 1982 

an Expert C om m ittee under the 
Cha irm ansh ip  o f Sh ri M . S. 
Patw ardhan  to  rev iew  Exchange 
Con tro l regu la tions and 
procedures re la ting  to  exports 
and im ports. O ther m em bers of 
the Com m ittee w ere draw n 
from  industry/industry 
assoc ia tions . Governm ent of 
Ind ia, Reserve Bank  and 
com m erc ia l banks. The 
Com m ittee subm itted its fina l 
reoort to  the Bank in Decem ber 
1983. Severa l im portant 
recom m endation s o f the 
Com m ittee have s in ce  been 
accep ted  by the Reserve Bank. 
A s  a seque l to  the acceptance 
o f the Com m ittee 's 
lecom m endation s and in line 
w ith  the  B ank 's  p o licy  of 
d e lega tion  o f pow ers and 
decen tra lisa tion  o f authority,

, revised in stru ction s have been 
issued  to. authorised  dealers m 
fo re ign  exchange in several 

: areas. The  foMow ing are some 
o f the im portant changes being 

, in troduced  in  the Exchange 
i C o n tro l regu la tions re lating 

to  exports and w ith
e ffe c t from  Septem ber 1, 1984:

[R e d u c t io n  in  V a lu e  o f 
E x p o rt S i i ip m e n ls  

A t present, a ll app lica tion s for 
reduction in  the in vo ice  va lue 
o f export sh ipm ents require

Reserve Bank 's p rio r approval, i 
Under the libera lised  procedure, ! 
those exporters w ho  ho ld  f
b lanket perm its (issued under 
the  RBI Schem e or the ITC 
Schem e) w ilt  be perm itted i
to  accept, w ith  the approval 
of the ir bankers, demands i
o f  the ir overseas im porters fo r |

 ̂ reduction in  the value o f '
export sh ipm ents sub ject to  a
ce iling  of 10 per cen t o f 
invo ice  va lue or Rs. 10,000, ;

: w h ichever is  less, and subject 
to  com p liance w ith  prescribed > 
condition s. Authorised  dealers ; 
m ay agree to  accept dem ands for j 
reduction in  the va lue o f 
sh ipm ents in th is manner only 
in cases w here the importers 

, have refused to  c lea r the goods 
; and/or refused to  retire the
> sh ipp ing  docum ents on grounds 
' such as delay in shipment 

and apparent damage to  
' goods in transit.

• E x p o r t  C la im s

• A t present, on ly  exporters 
ho ld ing  b lanket perm its issued

; under ITC Schem e are a llow ed  
' to rem it through authorised 

dealers am ounts tow ards export 
c la im s upto 10 p e rce n t o f the

• f, o. b. va lue o f a sh ipm ent or 
Rs 10,000. w h ichever is  less.
In order to  ensure expeditious

■ and am icab le settlement o f
- sm all va lue export c la im s, such 

rem ittances can be effected by

authorised dealers on behalf 
o f a ll exporters irrespective of 
w hether they ho ld  blanket 
perm its or not upto 10 per cent 
of the fo .b . va lue o f a 1
shipment or Rs. 20,000, 
w h ichever is less.

A g e n c y  C o m m is s io n  on  
E x p o rts
The Reserve Bank has delegated 
powers to  authorised dealers 
to  e ffect rem ittances towards 
agency com m ission on expoits 
sub ject to  a monetary ce iling  
of Rs. 50 ,000 in respect of 
"S e le c t L is t"  export products 
and Rs. 25,000 in respect 
of "N on -se lec t L is t"  export 
p roducts. Deta iled  gu ide lines 
have been issued to  authorised 
dealers to  deal w ith  exporters' 
app lica tions in th is  behalf.

M e th o d s  o f  R e c e ip t  o f 
E x p o r t  P ro c e e d s  
The m ethods prescribed in the 
Exchange Contro l Manual for 

. realisation o f export proceeds 
! have been relaxed in  respoct o f  I 
: exporters o f sem i-precious '
• stones, non-go ld jewellery,
 ̂ handicrafts and artware,
: Exporters o f such item s w ill bo 
: perm itted to  rece ive payments 
; from  the ir bmrers by means
1 of banker's dP&(ts and pay 
! orders issued
-u p to  a value o f CslS * 10,000



‘And Yourself Become The Guiding Light’

IndiF# Gandhi is no mw*. But l-v«s 
in lha hMti* ot million* ■11 o»«f ih« 
wofld. H»r lov9 lor po«TV univwuMy 
known. H«f moM t»vomil« »•» n«b'r>- 
dfantih T850i#'s "Elil* Ch«lo Re"
,tt« could fw a .  .n the or-aiMl Btnfl#!!. 
.nd  • p*r*on#l translation ol thU. sh® 
sent a i « latuin b 'H '« « voung fortio" 
girl who had iBcommsnded to her ■ poem 
which she hed been inspired by.

Mrt. Gandhi called lot *«vefal ttenslation* 
0} the poem end made chsnflss in pencil 
and wrote her own version lo bring to
the tore the poem'* spirit arid uriderlyinB
me*«8e- She d.spelched the BnsUsh 
irsnslaiion with a pe»»on«l tetiet wymg 
'•Thi* IS my own rough tianslalion of a 
poem wfitien In ihe Bengali ianguaga 
by RabiniJnnsth Taoots".

FoUowins Is Mr». Gandnr- .r.nsiaiion;

"If no one listens to your call,
W alk alone.
’■If in fear, they cower mutely facing the wbII.
Oh. hapless one,

Opsn youi mind and speak nm alone

If, as you crass the wlldernBS, thsy turn away and dM ..t yoo,

T r l d ’ timTv o " ' Ihe Ilioms along th« bloodlined track,

And travel alone.
If, in the stotm-troubled night, they dare not hold atott the light,

S , : r “ o r h e a , , w i t h  the lightning and pain.

And yourself become the guiding light".



• W R 'h i le  co lle c t in g  so il and Jeaf 
[ V V sam p le s from  rubber 
I p lan ta tions fo r the purpose of 
j d iscrim ina to ry  fe rt ilize r 
j recom m endations, it is nscessary 
t to  take som e precautions.
1 The  m ost important po in t to  be
2 kept in  m ind is  that the
i sam p les co lle c ted  shou ld  be 

tru ly  representative o f the area 
sam pled. Moreover, after 
m anuring , tw o  to  three m onths 
shou ld  e lapse before sam ples 
are coHected. If there is 
u n ifo rm ity  in  the nature o f the 
so il, lie  o f the land, m anurial 
h isto ry, age o f the rubber tree 
and g row th  o f rubber and 
cover c rop , tw o  com posite 
sam p les o f so il from  0 -30  and 
30 -60  cm  depths and one 
com posite  lea f sam ple w ou ld  
su ff ice  fo r an area upto 20 ha. 
But. i f  there are marked 
d iffe rences in the above factors, 
take separate sam ples fo r the 
d iffe ren t areas. It is  also 

i necessary to  have separate leaf 
I sam p les fo r each clone.

marshy spots, v ic in ity  o f trees 
or stum ps or other non ­
representative locations After 
removing the surface litte r and 
m ulch, cut a th in  vertica l 
section o f so il from the top 
to  a depth o f 30 cm using a
sharp-edged too l such as
ch ise l. Poo l all the sam ples of
0 -30  cm  depth from the 
d ifferent p its and m ix w ell.
If the size of the com posite 
sam ple is large, reduce by 

' quartering. For th is  purpose,
j spread the w e ll-m ixed  so il into
; a th in  layered square on 
I po lythene sheet or brown paper.
; D iv ide the square in to  four 
' equal squares and d iscard the 
; so il in the d iagona lly  opposite 
i squares. Repeat th is  process 
’ until about 250-500 g o f so il is 
1 obtained. Prepare com posite 
! sam p le from  30-60  cm  depth 
i a lso  in a s im ila r manner 
I (Fig. 10.9— 10.12). Dry the 
; sam ples in shade, pack them  in 
} c lean  c lo th  bvgs and never in
• manure con tam inated gunny

(Fig 10.13). Four basal |
leaves from 'spur leaves' (small 
o ff-shoots w ith on ly  one 
w horl from the trunk or niain 
b ra n ch e s -F ig . 10.14) are also 
su itab le fo r sam pling mature 
rubber. W horls w ith new 
flushes and leaves infected by 
Odium  and other leaf diseases 
ore unsuitable fo r sam pling. 
Leaves formed during the 
onset o f southwest monsoon are 
a lso  not mature enough for 
sam pling. In the case of 
unbranched young trees w ith 
storeys, se lect p lants w ithout new 
flushes (w ithou t flushes Fig 
10.15. w ith  flushes Fig 10.17), 
Detach the leafle t from the 
petio le using a sharp knife or 
b lade. If 30  trees are selected 
co lle c t on ly  the m idd le leaflet, 
from each leaf (F ig  10.18), 
if 15 trees, co lle c t the tw o 
lea fle ts on either s ide (Fig 10.19) 
and if 10 trees, co lle c t all 
the three lea fle ts so that about 
120 lea fle ts  w ou ld  be available 
in one com posite sample.

M ETH O D S O F CO LLECTIO N  OF SOIL AND LEAF 

SAM PLES FOR IM M ATURE AND M ATURE RUBBER

' If son and lea f sam ples are 
! to  be sim u ltaneously  co llected ,
. the su itab le  pe riod  w ou ld  be 

betw een August and October. 
But, if so il sam ple a lone is to 
be co lle c ted , the period between 
Decem ber and M arch  w ou ld

• a lso  be suitab le. Fo r co lle c t ing  
so il sam ples, se lect at random 
5 -2 0  spots (depending on the 

: to ta l area to  be sam pled) and 
d ig  60 cm deep p its at 

' , these spots. In s lopy  areas, 
however, take care to  locate  
more p its along the s lopes 
where varia tions in so il properties 
are lik e ly  to  occur. A s  it is 

, necessary to  ascerta in  the 
e ffect of past m anuring on the 

i fe rt ility  o f the so il, locate  
, p its at- the s ite  o f past 
; m anurial app lica tion s . Do not 
i sam p le road m argins, labour 
; lin e  sites, ne ighbourhoods of 
I c a ttle  s h e d  or com post p ile, areas 
, recently fe rt ilize d , o ld  bu iids.

o r a lkathene bags. Label each 
sam ple g iv ing  deta ils  o f b lock 
sam pled, depth o f sam pling 
and date o f co llec t ion , and put 
the label in the bag. W rite 
the label w ith  pencil or 
ba ll po in t pen and never in 
ink  as ink w ill spread from  the 
m oisture in  so il.

Leaf sam p les are co llected  during 
August-O ctober. During  this 
period  leaves w ou ld  be s ix  to 
e ight m onth o ld . Depending 
on the area to  be sampled, 
se lec t 10-30  trees at random 
(up to  5 ha se lect 10 trees, for 
20 ha se lec t 30 trees and 

; between 5 and 20 ha saleet 
1 proportionate  number o f trees).
' In the case of branched 
1 immature trees and tree* under 
1 tapp ing, co lle c t four basal 
' leaves from  the term inal w horl 
, o f low  branches in shade from
■ each o f the se lected  tree

Bring  the leaf sam ples to  the 
ana lysing laboratory w ith in  24 h, • 
If th is is not possib le, dry 
the sam ples in the sun ,
con tinuous ly  fo r five days before 
despatch to  the laboratory. 
A lternative ly , press each leafle t |
on the upper side w ith  a hot j
iron, adopting a s ing le s low  |
stroke at the cotton range (for 
e lec tric  iron) or at the heal 
used for pressing cotton 
fabrics w ith  non-electric  
iron (14, 14).

For seed ling and budwood 
nurseries

F o llow  the same basic princip les, 
as described above, in co llecting  
so il sam ples from  nursery.
In the case o f seed ling nursery, 
sam ple as many beds as 
possib le fo r the preparation ot 
com posite so il sample. In the

(Contiuned on page 36)



T h e  Eu ropean  R ubber Jou rna l 
ce le b ra ted  o ne  hundred  years 
o f its  e x is ten ce  b y  bring ing  
ou t an  ann iversary  issue. 
T h e  a rt ic le s  featu red  
in  th is  issu e  p rov ide  
a g o o d  dea l o f in fo rm a tion  
o n  m any  a sp e c ts  o f rubber 
p la n ta t io n  industry . The  
fo llo w in g  a r t ic le  o n  the 
" M a g ic  o f ch em is try "  
d e s c r ib e s  h o w  vu lcan isa t io n  
h e lp ed  to  im p rove  the 
q u a lity  o f  rubber.

The magic of chemistry

A n  early issue of India Rubber 
and Gutta Percha Journal 

reports the introduction of a new 
chem ical for the industry. Tho 
item strikes a prophetic note 
by commenting that the new 
chem ical, called 'Vulcoleine', 
was designed to  replace 
carbon disulphide, a material IRJ 
said it considered 'so seriously 
prejudicia l to health’ that it 
should be ’tabooed" in 
the industry.
Vu lco le ine, introduced by Typke 
and King, of 110 Cannon 
Street, London, was designed 
to  improve the so-called 
'co ld -cu ring ' process, the 
technique developed by Alexander 
Parkes and patented by him 
on March 25. 1846. Under 
it, s ing le texture garments and 
some other small artic les could 
be vulcanised w ithout the aid 
o f heat. Instead, they could 
be immersed in a solution 
of sulphur monochloride in 
carbon disu lphide.
The Jou rna l notes epprovingly 
that the same price is maintained 
and examination of samples 
submitted- - waterproof-coated 
fabrics, tobacco pouches and 
other small articles cured with 
the new chemical and ch or de 
of sulphur— shows them all to 
be o f high standard.
By the end of the 19th 
century, though there had been

little development on Goodyear's 
original vulcanisation process 
of using sulphur and heat, 
conditions were reaching the 
point at which additives would 
be incorporated in a rubber 
compound for the technical 
properties which they conferred
Until then, the use of fillers 
had been overwhelmingly to 
reduce the cost of the compound, 
and provide some guard 
against the constant fluctuations 
in price of rubber. Where 
the earlier 'quote' from IRJ 
is perhaps prophetic, looldng 
forward as it does to the 
present when there is real concern 
over the health hazards of 
rubber chemicals, e more typical 
note for the times is struck 
by a tart comment: 'Some 
rubber imports are., not rubber, 
but dirt and*mud with just 
sufficient rubber to keep it 
together...- (IRJ, Ju ly  10. 1899).

The earliest chemical research 
on rubber had been to find 
solvents which would render 
the material processable.
Francois David Herrisent, a 
physician, and Pierre Joseph 
(V^acquer can be credited with 
discovering the use of 
turpentine and pure ether as 
solvents for rubber in the 18th 
century. It was by this simple 
but expensive means that 
some of the earliest surgical 
instruments were made.
But the main progress was 
made by Macintosh and H a^ ^ k  
in Britain where, in about 18Z0, 
the former discovered the 
use of coal tar as a chMp 
and effective solvent, building 
on this the foundations of a 
textile waterproofing business 
which translated his name into 
the language.
Hancock's contribution, however, 
was more in the field o( 
practical production engineering, 
and it was particularly his

invention of the 'masticator'
(he called it a 'pickle' to keep 
the technique secret from 
competitors) which laid the 
foundations of the rubber 
industry as we know it today.
In mid-century, the technique 
was still well-used: Moulton 
certainly used solvents at the 
outset of his pioneering rubber 
manufacturing in the West of 
England, but in 1851 his 
insurance policies were amended 
to cover a process which 
'did not make use of Camphene. 
or any similar oil, or Naphtha .'
A ll early manufacturers saw, 
however, that vulcanisation with 
sulphur was the key process 
(though there wore some who 
disputed Goody ar's 1839 
discovery). Hancock, for 
example, never mentioned the 
name Goodyear and, in fact, 
filed his own UK patent on 
November 21, 1843. eight warts 
before Goodyear belatedly 
applied for his UK patent 
(January 30. 1844).
Nevertheless, it was clear that 
mere vulcanisation w ith sulphur 
was not the whole answer 
to high-quality rubber products. 
Moulton felt the most critical 
and exasperating problem was 
vulcanisation and, although he 
used hyposulphite of 'ead 
(he patented its use in 1847) 
to reduce the risk of sulphur 
bloom and scorching, he found 
it was not possible to predict 
accurately the durability of 
the manufactured product.
This fact is borne out in hts 
correspondence with disappointed 
users of some of his 
railway springs.
Mastication, however, proved of 
some value in producing a 
more homogeneous mi* of tne 
rubber and a typical fo'^ula 
for a high-quality compound for 
mechanicals, published m the 
Mechanics' Magazine in 
1856 runs as fo llow :
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Para rubber 
Ja va  rubber 
Z in c  oxide 
Magnesia 
Ch in a  c lay  
Red lead 
Su iphur

25 ibs
5 lbs 

16 Ibs
6 Ibs 
3 Ibs 
2 lbs

U  lbs 
5 8 j  Ibs

A  l is t  o f  chem ica ls  purchased ' 
by M o u lto n  in  the 1850-60 

I p e riod  ind ica tes the p ractice  at . 
the time; su lphur and sulphurette, 
w h ite  lead, w h iting , carbon 
lam p b la ck , lead hyposu lph ite , 
litha rge, ox id e  o f z in c , b lack 
lead, cam phene, m agnesia,
French cha lk, fin e  soda, ta lc  and 
tu rpen tine. The genera l gu ide line  , 
o f  the industry was, for 
exam ple, that the toughen ing  
propertie s required in a shoe 
com pound  w o u ld  be provided 
by add ing  re la tive ly  large 
propo rtions o f French cha lk, 
w h itin g  o r ch ina clay- 

. M eanw h ile , the strength and 
resistance required fo r a 
m echan ica l com pound cou ld  
com e from  lamp b lack, magnesium  
ca rbonate o r z in c  oxide.

It w as, in  fact, z in c  oxide— or 
a lack  o f it— w h ich  p recip itated  
the w idespread use o f carbon 

, b la ck  as a re in fo rcem ent in the 
ea rly  yea rs o f the 20th century. 
A t  the India Rubber G utta  
Percha and Telegraph W orks 
Co . L td , in  S ilve rtow n. London, 
a rem arkab le programme of 
research had been put in m otion 
a t the beg inn ing  o f the century. 
Genera l M anager CH  G ray had 
g iven  standing instru ctions to  
S C  M o te  and h is  co lleagues 
‘ to  try  the  e ffect o f everyth ing 
in  rubber • '
The essentia l feature o f the 
w o rk  w as that, although those 
responsib le  fo r it had no form al 
s c ie n t if ic  tra in ing , carefu l 
measurem ents and records were 
taken o f each m ix and the 
results. In 1904 a m ix 
con ta in ing  carbon b lack w as 
tested w ith  very good results. 
G ray w as a lso  a c lo se  friend  of 
W B G  w ork, w ho  as then 
presiden t o f B F  Goodrich  
Com pany in Akron . W hen W ork 
to ld  h im  during  a vis»t to  

, S ilv e rto w n  in  1906 that he was 
unable  to  ob ta in  supp lie s ot

Chas. M acin tosh  &  C o 's  d isp lay  at the Great Exh ib ition  o f 1851.

z in c  oxide (he feared that 
Goodyear had estab lished a 
'corner ) G ray to ld  him 
about M o te 's  work.

Aga in , other p ieces o f the 
jigsaw  had to  fa ll in to place 
before carbon b la ck  came to  be 
used as the s ine  qua non that 
it subsequently became. A  
vita l part w as played by 
George Oenslager, ch ie f chem ist 
o f the D iam ond Rubber 
Com pany in Akron. M ore famous 
fo r h is  d iscoveries o f 
acce lerators. Oenslager noticed 
that these had a d isco lou ring  
effect in tyre m ixes and, to 
offse t it, he added carbon black, 
choos ing  a gas b lack w h ich 
had e specia lly  strong properties 
as a pigment. In fact, his 
com pounds were superior in 
abrasion resistance to  those 
produced by Mote , but the

sign ificance  w as not readily 
appreciated because o f the shorl 
life tim e o f tyres then in use.

Im p ro v in g  tre ad  l ife

■ It w as not un til cord casings
• g reatly  increased the life  of the 
, carcass that interest focussed 

on improving the life  o f the 
tread, and ihe  carbon
b la c k - c o n ta in in g  com pounds were

! reexam ined. Neither M ote nor 
. Oenslager patented the idea 
: and in 1912 G oodrich  acquired
■ D iam ond and used its com pound
. for lyres. In 1917, when the
■ U S  entered W orld  War I. 

Goodrich  d isc losed  deta ils of
I the com pound to  the other Ub 
' tyre m anufacturers. The 
! shortage o f z inc oxide during 
I the w ar a lso  served to
• stim u late use o f black.



Rubber mechanicals in 1857 
(from Thomas Hancock's book.)

Mote 's original discovery had 
been made w ith lamp black, 
w h ich  is large in particle stze, 
but deficient in reinforcmg 
properties. So the accent in 
development sw itched firm ly to 
the US. Furnace blacks were 
introduced there m 1922 by 
Columbian Carbon, and later the 
H AF  blacks were deve lope j 
offering higher abrasion. Other 
types were developed for 
specific  purposes, such as tor 
electrica l conductivity, and in 

. 1927 a Canadian named 
W iegand. working in, the U&. 
claimed invention of a dustless 
b lack, which was subsequently 

; produced in pellet form.

• Between the two wars, and

no» only in manufacturing 
black but also in using li.
On the one side, there has 
been fastgrowing interest in 
masterbatch. employing 
concentrates of black and other 
chemicals. This put emphasis 
on new forms of black more 
suitable for that intermediate 
process, the aim being to 

' reduce the amount of work <and 
hence energy) which must be 
expended by the rubber processor.

On the other side, there has 
been the move towards 
rationalisation of the number 
of blacks on an individual 
manufacturer's list, with the 
develc^msnt of grades for more 
general purpose application.

However, the diiference is 
primarily dictated by the different 
value and nature of the two 
materials: carbon black and 
polymer. VWiereas the latter is 
relatively compact and offers 
a high value*to-volume ratio, 
with no serious problems in 
shipment and storage, carbon 
black is notoriously dilficult to 
trarvsport and store. However, 
the relative ease with which it 
can be produced makes it 
possible to build a large number 
of small plants, all located 
close to the main customers.
In Europe, a distance of some 
350km has been taken as the 
optimum distanc® from plant 
to customers

immediately after World War II, 
development of blacks was 
primarily dependent on sources 
of raw materials and the US 
industry^ held the lead it had 
established originally. Research 
was directed mainly into 
improving the reinforcing effect 
of carbon black, especially by 
modification of the structure 
to produce the maximum 
surface-to-volume ratio.

• With production of carbon black 
■ ba«!ed on petroleum feedstocks 

or natural gas. the oil crisis 
of 1973-74 produced 8 _ 
fundamental reapprai^i m. the 
industry, which is still contmuing. 
In particular, the efficient use 

; of energy has become paramount-

Future development of carbon 
black w ill largely be dictated by 
economic considerations, with 
cleanliness and pollution 
hazard likely to play a significant 
role. Packaging methods are 
under constant examination and 
there w ill certainly be further 
movement towards in-p!art 
mixing with polymers and other 
compounding ingredients, as , 
a measure to save energy and 
minimise pollution. Economics 
w ill also encourage further 

' development of joint ventures 
for constructing plants, 
in mind the apparent desiraWlity 
of locatmg plants close to 
customers.
Although, oveiall. there is no 
evider\ce that the fortunate



com b ina tion  o f m ateria ls 
d iscovered  by M o te  in  1904 w ill 
undergo any rad ica l change in 
the fo reseeab le future there are 
fo rce s  at w ork.
One such w as dem onstra ted 
v iv id ly  by Continen ta l Gummi* 
W erke at last yea r's  Frankfurt 
IrMernational A u tom ob ile  Fa ir- lh e  
ca ll to  econom ise on o il-based  
m ateria ls. It answered th is 
c a ll by show ing  a truck tyre in 
w h ich  som e 15kg o f the 70kg 
overa ll w e igh t w h ich  w ou ld  
no rm ally  have been carbon 
b lack, had been rep laced w ith  
s ilica . C on ti c a lcu la ted  that, as 
it a lone  p roduces some 2m 
tru ck  tyres a year, if it replaced 
a ll the b la ck  in them , the 
po ten tia l saving in  th is sw itch  
from  o il-ba sed  sources to 
m inera l sources w ou ld  be the 
equ iva len t o f about 50,000 
tonnes o f c rude o il per year. 
Th is  la test developm ent— w h ich  
is  not un iversa lly  endorsed 
by  the rest o f the tyre industry—  
traces its  o rig in s  back to 
W o rld  W ar 11 when, a lso  in 
Germ any, research w as 
com m enced in to  possib le  
rep lacem ent o f scarce carbon 
b la ck  by s ilica s . Resumed 
im m ed ia te ly  after the w ar, the 
developm ent w as subsequently 
taken up a lso  in  the US , and 
has resu lted  in  production 
o f fine r p a rt ic le  s ize  s ilica s, 
w h ich  p roduce harder com pounds 
w ith  im proved tensile  strength 
and resistance to  tear 
and abrasion.
O ther potentia l substitu tes fo r 
b la ck  have been developed, 
in c lu d in g  precip itated  siltcas, 
surface-treated  ca lc ium  carbonate 
and spec ia l c lays, but the 
fina -pa rtic le  s ilica s  are considered  
the m ost sat is facto ry  suostitu tes- 
a lthough  s t ill in fe rio r to  carbon 
b la ck  in  som e respects, 
p a rt icu la rly  dynam ic perform ance 
(w h ich  has to  be h igh  in a 
m odern ^tyre).
A t about the same tim e as 
carbon b la ck  w as firs t d iscovered, 
how ever, there occurred 
another m ajor break-through, 
w ith  the developm ent of 
o rgan ic  vu lcan isa tion  acce lerators, 
aaa in  from  research earned 
ou t in  the U S  and Germany.

For some years around the . 
turn o f the century, an iline  was 
used to  aid vu lcan isa tion— the 
process w h ich  M ou lton  
regarded as so  c rit ica l and yet : 
so fru s tra tin g —but resu lts were 
not satisfactory. In 1905, 
however, G eorge Oensilager, a 
chem ist w ith  som e experience in 
the pu lp  and paper industry, 
but none w hatever in the rubber 
industry, jo ined  the laboratory 
o f D iam ond Rubber Company, 
and h is firs t com m ission w as 
to  look  fo r a method by 
w h ich  the cheaper 'w ild ' 
rubbers cou ld  be made to 
vu lcan ise  as rap id ly  and e ffective ly  
as the h igher-grade rubbers.

He soon d iscovered the advantages

of th iocarban ilide over aniline 
as an accelerator and, w ith in 
s ix  months, he had discovered 
tw o  organic com pounds which 
reduced the tim e required for 
vu lcan isa tion and also improved 
the qua lity  of the compound. 
A fte r a year's research, he had 
uncovered hundreds o f potential 
accelerators, and Oenslager'a 
w ork on acce lerators is 
regarded as being second in 
importance on ly  to  Goodyear's 
fundam ental d iscovery of 
su lphur vulcan isation.

Bayer in Germany w as working 
on sim ila r lines, and in 1911 
f ile d  its firs t patent on the use 
o f o rgan ic accelerators In 
fact, the w orkers in Leverkusen

Rubber used on train s leep ing cars and 
w agons (from Rubber and Ra ilw ays )



were looking for antioxidants 
and, as Is well-known now, 
some chem icals act both as 

' accelerators and antioxidanta, so 
that early research often 
overlapped the two. Follow ing 
W orld W ar I, a great amount 
of research went into accelerators, 
and the action of zinc oxide 
as an activator (Dunlop's DF 
Tw iss was a pioneer in this ' 
research) was also the centre 
o f much attention.

S p e c if ic  p ropertie s

The importance of the discovery 
of organic vulcanisation 
accelerators was not merely 
that they speeded up the 
process. Indeed, w ith hindsight, 
one might conclude that this 
was of secondary importance to 
the ir effect in homogenising 
the vulcanisation in the rubber, 
improving the performance of 
the lower-grade rubbers, and 
producing a compound which 
w as consistent and predictable. 
From here on, it was possible 
to think in terms of specified 
properties being met. and 
rubber entered its 'modern' 
period as a material which could 
be used safely and confidently 
by industry.
Introduction of accelerators also 
brought the concept of control 
into the vulcanisation process. 
Z inc oxide (as noted above) 
w as introduced as an activator 
and in the 1930s there was 
much work on delayed-action 
accelerators. Targets for 
development became more 
specific, as knowlodge improved. 
In particular the properties ot 
accelerator and antioxidant 
were separated and pufsued 
separately, w ith the result that 

___ i:__ ,^,xfnnmindin

About the same time, Du Pont 
and Goodrich discovered the 
antioxidant properties of 
secondary aromatic amines.
The 1920s and 1930s. in fact, were 
very much the years of rubber 
chemicals, as one development 
led to another, with the 
growing rubber products industry 
providing a strong impetus.
They were also years, however, 
in whicfi the price of rubber 
dropped catastrophically, and 
consequently the demand to 
economise on material costs 
was not as strong as it became 
later. The objective of chemical 
development, rather, was to 
stabilise compound costs, while 
maintaining technical properties.

The improvements in vulcanisation 
produced a new interest in 
pigments. As Oenslager himself 
had first used dense blacks 
to offset the discolouration 
caused by early accelerators, so 
his own development of 
improved accelerators opened 
the door to greater choice of 
pigments. Previously only 
inorganic pigments could be 
used, as these were the only 
pigments which could withstand 
the long process of vulcanising, 
f^w . however, the organic 
lakes could be used safely, 
with much brighter colours 
resulting.

Use of titanium dioxide for white 
pigmentation was introduced 
when commercial manufacture 
commenced in 1916, foUo'^ing 
the development of production 
methods in Norway and the 
United States. Previously the 
best chemicals for whites had 
been zinc oxide, zinc sulphide 
or lithopone, but titanium dioxide 
offered much greater opacity,

more ingredients for compounding Large-scale production began
were developed giving ..........
specific  properties.
The introduction of more than 
one active ingredient m the 
compound led to concepts of 
synergism and, in 1928. a 
patent on the synergistic etteci 
o f mixed amines m the

the UK in 1933.

Whereas development of rubber 
chemicals in the 1920s and 
1930s was dictated by the 
rubber available—and the need 
tharafora to adjust the properties 
to the main commercial
„pp,ica.ions--the p .™ d  afte

into a great many applications 
previously undreamed of.
Properties such as electrical 
conductivity {or elimination of 
static electricity), flame retaidance • 
and improved properties both 
at high and low temperatures 
are now the aim of the chemical 
additive researchers. Economics 
have been partly met by the 
development of oll-extension 
techniques—but the next step 
forward in chemical formulation 
must inevitably centre on 
making possible new and more 
productive rubber processing 
techniques.
Changes in rubber processing, 
particularly the introduction of 
continuous vulcanisation, 
microwave curing, liquid 
formulations, reaction processing 
and the overall implications of 
the still elementary use of 
microprocessors w ill have 
a profound effect on rubber 
chemicals in the foreseeable 
future.
Another major influence (some 
believe the most significant 
and faireaching) w ill be the 
growing need for better industrial 
hygiene and easier handling 
with greater control of rubber 
and its ancillary chemicals in the 
factory. This is a movement at 
present seen only in the most 
sophisticated of the industrialised 
nations—factory regulations in 
Scandinavia are probably tougher 
than anywhere in the world 
today—but it w ill certainly 
spread to the rest of the 
industrialised world and then, 
inevitably, to the developing 
nations. There, local production 
of natural rubber and other 
industrial raw materials is now 
being balanced with local 
production of the end.producls 
derived from them. While 
these countries at present benefit 
from low labour costs, tt is 
unimaginable that improvements 
in industrial safety w ill not 
fo llow  in due course.

production of a'dejvdeam ines : U  in which
was taken out by Cronshaw . greatly extended
and W JS  Nsughton of British introduction of
Dyestuffs Corporation, which which brought rubber
was later incorporated into

These trends are leading to 
considerable research not
only into chemicals which are 
inherently safer, but also to 
techniques in which th^  « n  be 
packaged and presented, to



. render them  s a fe r 'a n d  more 
convenier^i to  use. D ifferent 
supp lie rs ar© adopting  d ifferent 
approaches to  th is  end. Bayer, 
fo r exam ple, is m oving tow ards 
production  o f m icrogranu lar 
form s at its rubber chem ica ls 
p lan t in  An tw erp . Belg ium ; 
M onsanto  is  deve lop ing  m illing  
pelle ts; and V u ln ax  In ter-national 
is  o ffe ring  wax-bonded 
chem ica ls.

But. as industry experts are not 
slovk» to  po int out, the 
increasing ly  spec ific  requirements 
la id  on industria l materia ls 
such as rubber chem ica ls, in 
them se lves s low  down the pace 

. o f developm ent. A fte r d iscovery

. o r evo lu tion  o f a new  rubber
■ chem ica l, it  w il l take 18 months

or m ore to  test it at the
raw m aterial end— and almost 
certa in ty a m ajor potential user

w il l take at least a s t lo ng  
w ith  Its ow n tests before it 
dare com m it itse lf to  using the 
new  m aterial in its own 
production. Leg is lation on 
health and safety and also on 
product liab ility  cannot but 
lengthen that p rocess- even 
though com panies such as Bayer 
have automated the ir w ho le testing 

' procedure and can even simulate 
; test programmes on a com puter. □

R U B B E R  T R A D E  TO  O R G A N IS E  TW O  M IS S IO N S  A B R O A D

Tho M a lays ian  Rubber Exchange and L icens ing  Board is ^
m issions th is  year, one to  the Eastern European countrres and the other to  East Asia.

The f ir s t m ission to  the U SSR . Poland , HungaiY  and East ^
Barly  next month w h ile  the second m ission to  Ch ina. Ja pan  and South Korea w ill 
from  O ctober to  November.
Prim ary ir,dustries M in is te r Datui< Paul Leong sa id  the m issions « e re  aimed at estab lish ing 
C lo se r  rapport and strengthening the M a iays ian  natural rubber trade.
Eastern Europe has a lw ays been a very important m arket for M a lays ian  natural rubber, 
he added.
In 1977 the U SSR . Po land . Hungary and East Germany co lle c t ive ly  imported 150,983 
tonnes i r  9.1 percent o f to ta l M a laysian natural export exports

Gone down

The figu re  how ever has dw ind led  to  114,631 tonnes or 7.3 per cent of to ta l natural 
rubber exports last year. , . u i..

com petit ion  from other countries. . hq

a  J a is . - ; . -  s  inf.-.-assf. sr."s:i';s'.s

an im portant customer. _ j  < „m

H o w e « r t 'h !  rv'e,ag"e ' t ‘‘ '= | | '| % e rc e mgone dow n  from  41.3  p e rcen t in 1977 to  38,9 per cent fast year. ^

The m ission  w o u ld  a lso  take the oppo r lun ity  to  ih rash  out soma trade matters w ith 
South  Korean and Japanese buyers.



CRISIS FOR
AGRICULTURE’S
CINDERELLA

A s a traditional form of land 
use, shifting cultivation ia 

in crisis. It is the Cinderella of 
agriculture. On one side, foresters, . 
conservationists and '
environmentalists castigate the 
system for its wanton 
destruction o f natural vegetation;

' they c ite  the clearance and 
. burning of the last remaining 

patches of tropical h3rdwoods. ;
On another side, agronomists 
and so il scientists see a farming ; 
system w ith apparently low 
productiv ity exhausting the already , 
nutrient-deficient soils. On yet

ar>other side still, politicians and , 
planners view with concern large 
dispersed populations occupying 
vast tracts but bringing 
relatively little benefit to 
national economies.

In some countries, shifting 
cultivation is completely 
banned—but, perforce, continues. 
In most countries, this sub-sector 
of the economy receives no 
recognition and no assistance. 
While other systems of land 
use expand their areas, shifting 
cultivators find their space ever

What is shifting 
cultivation?

Tht s/stem ot shilttsg cu ltivalica io- 
volv«s Ihac lsa rie g i^ ap lo ld UD d . 
usually ua«i«r aom« eoTl of b rM t 
covw  Its us* for e l«w y*ar». and 
ihon, <S8 fe ilil ily  d»clinu, tta abon- 
cionnaDl la favour of anotb«t newly- 
.-iMr*d plot Ttie r*larioo*hip brt 
w w n the cuKiwalion p*nod aad lb* 
la llow p«tiod Ls cructai 

At Ibadan Nigena. in 1962 aa FAG 
woik*hop agieed a defiai»«sn

‘Shilling cult.vatuin u  a »Y»twn in 
which rolaUv*ly thofi p«nodi of 
rontinuuvg cuihvation ar* Wlow 
od by r*Uitiv«!y k»9  p*iiodi oi 
taltow

To dMcnb« tb* relabomhip b«t 
#*aa cuItivatKM (C) and fallow IF). 
Hutbenberg and othan d«vw*d a

C  + F

Urtng R a . a ywdibck. ihiJttefl 
cultivaHoo can b* i^ a  a» part ol a 
cootlouuffl bom eihamely low- 
d»n*St¥, pion«*i lormi ol agricullui* 
through «o parmauaot culUvalioo 
Th« tabU b®low 9iv«a od«
coinHionly-acc«pled divialon.

AgncuUuial Syttaa

33-66

Sbiltlno cuJHvalion/kag failow ~  fallow a( 
|»Mt twfic* ai long a* cullivalion pw od 
qhnrt (alkiw/»«aii-P«»a®*°‘ cullivalKffl -  ihu 
iBCiudM .yttain. which hav. fallowi «  g ia -  
l ,y t  wilhin a «Hl*d rotation.
ParmsnBa* cultivatwo Wbwa H 100. ihare
a  multipl* ciopptag __________

more restricted. And as the 
fallow period] in the total 
cultivation cycle (see Imet) 
decreasBS-because of both 
population increase amongst the 
shifting cultivators themselves 
and also competition for land ’ 
from oulside—a spiral of | 
degradation begins. As the soil I 
becomes poorer, more land ;
must be cultivated; as more :
land comes under the hoe, ths i
fallow becomes- shorter; as !
the fallow shortens, th« soil ■
gets even poorer. |
According to how one defines 
shifting cultivation end how 
the survey# are conducted, 
some 250 to 500 million people ■ 
depend upon it. The higher 
estimate comes from a United 
f^ations Environment Programme 
study, which says that 42 
per cent of the total population 
of SO tropical countries is 
directly engaged in shifting 
cultivation. Aliout 36 million 
square kilcHnetres, or 30 
per cent of the world's exploitable 
soils, supports some sort of 
long fallow agricuMure From

Shifting  cu ltivators in the 
trop ics are now  being 
recognised increasingly as a 
leg itim ate target g roup for 
agricu ltural development- 
W ho  are they? W hat are their 
prob lems? A nd  how  can 
the ir environm ental and soc ia l 

c ircum stances best be 
improved? Fo llow ing  a 

m eeting o f experts at .th e  
Food  and Agricu lture 
O rgan isation in Rom e in 

Decem ber 1983 ,,'Dr M ich ae l 

S to c k in g 'o f  the .Overseas 
Deve lopm ent Group, Norw ich, 

UK , reports on recent 

initiatives.



an FAO  survey by J .  P. Lan ly  , 
o f  the Forestry Departm ent, the : 
percen tage is h ighest iri nine 

; coun trie s  o f W est A frica  
(G u inea-B is sau , Gu inea, S ierra 
Leone. L iberia , ivo ry  Coast,
G h ’=ina, Togo. Ben in  and N ige ria), 
and a lso  h igh in con tinen ta l 
Sou th  £ast Asia.

S h if t in g  cu lt iv a tio n  has a long 
pedigree. C erta in ly  it  w as 
practised  th roughout Europe 
p rio r to  the com m erc ia lisa tion  
o f  ag ricu ltu re , it  is o ften the 
p ioneer fo rm  of agricu ltu re 
in  new  lands. D iscoun ting  these 
trans itiona l form s, it is  gene ra lly  
accepted novi/ tha t under 
som e environm enta l con d ition s—  
h igh  ra in fa ll, o r ac id ,

. nu tr ien t d e fic ie n t s o ils— sh ifting  
cu lt iv a t io n  is  a reasonable and 
e ffec tive  m ethod o f m a in ta in ing  
fe rt il ity  and productive  output 
under d if f ic u lt  c ircum stances. 
W ith o u t the prov is ion  o f inputs 
and h igh techno logy , long 
fa llo w s  are an appropriate, 
nondestructive  use o f the land.
It is  a lso  recogn ised  that many 
in trica te  in ter crops and 
ag ro forestry  systems are utilised  
w h ich  are not on ly  bene fic ia l 
to  long-term  p roduc tiv ity  but 
a lso  from  w h ich  com m ercia l 
ag ricu ltu re  cou ld  w e ll benefit- 
C ond it io n s  are chang ing  fast in 
a ll sh ift ing  cu lt iva tion  areas, 
and it now  seems that the 
era o f stab le  sh ifting  cu lt iva tion  
soc ie tie s is  a t an end. If 
pressure is  put on the system,
8 w ho le  host o f  interrelated 
p rob lem s arise. They can be 
sum m arised under the  fo llow ing  
e igh t headings;
•  Development probJems These 

do  not arise from  sh ifting  
cu lt iv a tio n  per se, but from  its 
degraded form  through factors 
such  as erosion, land tenure, 
or governm ent p o licy
(or la ck  o f it).

• Labour con stra in ts O ne o f the 
system 's m ajor advantages
is tha t w eeding  is m inim ised, 
Increase the cu lt iva tion  
period  and labour requirem ents 
are enhanced.

• Role o f wom en W om en carry 
out m ost o f the food  crop

. tasks A ttem p t to  change

Spectac le  of destruction? T rop ica l forest is c leared 
to  make w ay fo r the sh ifting  cu ltiva to rs plots.

the agricu ltu ra l system  and, 
a lm ost certa in ly , the burden 
on w om en w ill be greater.

• Imported technologies They 
o ften bring more prob lem s 
than re la tive ly  simple 
adaptations to  indigenous 
technology-

• Agro tiom ic questions The 
U lt iso ls  or /*crisols o f Am azonia 
and other s im ila rly  defic ient

so ils  w h ich  abound in sh ifting  i 
cu ltiva tion  areas are probably 
phys ica lly  and chem ica lly  
incapable o f in tens ifica tion  of 
agricu ltu re w ith ou t massive 
expenditure in inputs.

* Remoteness M ost sh ifting 
cu lt iva to rs exist at the literal 
margin, remote from  roads, - 
com m unication , education ana 
techn ica l advice.



E Economic issues Developmeiil 
w ill usually mean the greater 
integration of shifting 
cu ltivation societies into the 
nationei economy. Is this 
feasible, or even desirable?
The shaky economies of many 
developing countries would 
suggest not.

* P o lit ic a l problems Shifting 
cultivators have the least 
po litica l c lout of any major 
group. There is just no 
po litica l capital to be had 
in helping these people.

There is much to  be said for 
the v iew  that the problems 
o f shifting cultivators are similar 
to those o f rural development 
as a whole, only more so 
Indeed, rural society in 
developing countries is a complex 
set o f flow s and fluxes; alter 
one part and harmful effects 
w ill crop up elsewhere. A  
hopeful sign is the continuing 
support for farming systems 
programmes. At the International 
Institute for Tropical Agriculture, 
N igeria, on-station experiments 
in to a lley cropping and other 
alternative systems are supported 
by on-farm research where 
the constra ints actually 
operating on the farm are

analysed with regard to the 
mtroduction of new technologies 
Similarly, ICRISAT (Indian 
ICARDA {Syria), CIMMYT ' 
(Mexico) and other inlernatiorwl 
efforts all have substantial 
farming systems programmes.

Elsewhere, experiments on 
individual 'taungya' plots look 
hopeful, and the International 
Council for Research in 
Agroforesiry (Kenya) has a 
major exercise in inventorying 
multiple-purpose land use 
systems which show the many 
possibilities for productive 
agriculture in tha tropics.

Moves like these do, however 
have to be tempered with 
caution. To the riposte that the 
technical solutions are known, 
many experts— such as the 18 
meeting at FAO headquarters in 
Rome in December 19B3 to 
look at the educational needs 
in shifting cultivation— answered 
that we have what is essentially 
a social, (ralitical and 
demographic problem on to 
which carefully-designed technical 
solutions must be grafted.

The shifting cultivator, for so 
long marginalised, needs above 
all to be recognised. Few

governments accord any positive 
recognition. An exception which 
may well provide a pointer 
for -efforts in other countries 
is the case o f hill farmers 
in Indonesia. Through farm 
families and Kontak Tani 
(key farmers), field-leval 
extension workers are mobilised 
as the frontline of upland 
development. They have 
multidisciplinary in-service 
training in technical, social, 
economic and communications 
skills- By all accounts, this 
sort of decentralised, local-ievef 
participation is far more 
fruitful than the heavy top-down 
approach of centralised 
planning.
What is certam is that shitting 
cultivation is on the move, ff 
neglect continues, poverty, 
malnutrition and environrr»enial 
degradation w ill get successively 
worse. If appropriate policies 
and actions are instituted, 
then viable alternatives are 
available to effect a smooth 
transition. Either way. shiftino 
cultivation will change, and 
increased discussion about 
its problems is likely.

B R A Z I L IA N  V E N T U R E  IN  H E V E A -B R A Z I L IE N S E S

b " ,w I  “p la r d . ' * ?  M r p
M y  m  c l S  t f '? 9 8 7  RS. 10 billion (US»1 billion) .o op.n up .™ >h„

250,000 hectares

A CAR THAT GETS 3.166 M PG
c ,  ̂ I H a new world re co rd-6  vshiole that will travel 3,166 miles on a gallon ol gasoline. 
Ford has cla.med a new world reco F u 'l Optimiier. It was easily the winner
The Ford rs at the S»»er.tono .oto recins circuit.

... .
Z  .  c o o s t L e d  o. and carbon liber I. has .

•Inolecylinder 16.cc engine



DRIP IRRIGATION HELPS IN EFFICIENT 
USE OF FERTILIZERS

r E R T IL lZ E R S  are one o f the 
main factors beh ind  marked 
; increases ach ieved recently 

; in  average y ie ld s  o f several cash 
' c rop s  g row n in  India such as 

rubber, pepper, cardamom, coffee, 
tea. coconut, srecanut, cocoa, 
ca shew  etc. The use o f certa in 

1 ino rgan ic  fe rt ilize rs  he lped in 
! im prov ing  the nutrient con tent 
! o f so ils , so il fe rt ility  sta tus and 
' q ua lity  o f m any crops The share 
; o f o rgan ic  m ateria ls in fe rt ilize rs 
, rem a ins im portant. The varying 
: con ten t o f p lan t nutrients and
■ the uneven d istribu tion  o f
I supp lies are som e o f the prob lem s 
j  in  the case  o f o rgan ic  manures.

: The m ost com m on m ethods o f
• app ly ing  fe rt ilize rs to  crops are 

b roadcasting  in  the f ie ld , p lacing
I the required quantity  o f  the 
i fe rt ilize r in the basins around 
j  the trees etc. Considerab le  lose 
: o f app lied  fertilize rs occu rs in 
, the so il fo llo w in g  heavy rainfaM 
I or p ractis ing  age-o ld  conventional 
I Irrigation m ethods such as 
i f lo o d in g , fu rrow  and bdsin
• irrigations.

■ L e a 'h in g , runoff, vo la t ilisa tion ,
I f ix a t io n  etc. are the d ifferent
j  w ays by w h ich  va luab le  p lant
• nutr ien ts are los t from  the root
i zone o f g row ing  p lants. The soil 
i w ate r sta tus is  one  of the 
; im portant factors w h ich  con tro l 
I the p lan t nutrient dynam ics 
I and its ava ila b ility  in  the soil.

j Therefore, the management o f 
‘ irr igation  w ater is in tim ate ly  
‘ re lated to  the e ffic ien t u tilisa tion  
1 of fe rt ilize rs  by the crops, it is 

becom ing increasing ly  necessary 
to  deve lop  more soph isticated  

i and com prehensive m ethods of 
' fe rt iliz in g  the so il in order to  
: assure an optim um  use o f

fertilize rs by cash crops, w ithout 
deteriorating the environm ent.

D rip  irrigation is  one o f the 
latest innovation s fo r app ly ing 
w ater and fertilize rs near the 
root zone o f ind iv idua l crops 
and it re flects a defin ite  
advancem ent in irrigation  and 
p lan t nutrit ion technologies. It 
can be defined as the precise, 
s lo w  app lica tion  o f w ate r at low  
pressure in the form  o f drops, 
t iny  streams or m in iature sprays 
through m echanica l dev ices 
ca lle d  em itters fixed  at desired 
po in ts accord ing  to  the spacing 
o f the p lants, along water 
de livery lines.

The increased e ffic iency  o f 
fe rt iliza t ion  through d rip  irrigation 
system  can be attributed to
(1) decreased quantity  o f app lied 
fertilize r, because fe rt ilize r is 
app lied  on ly  to  the root zone
(2) better t im ing  o f le rtiliza tion , 
because the more frequent 
app lica tions make it possib le 
to  meet p lant requirem ents at

! various g row th  stages, and
(3) im proved fert ilize r d istribu tion  
w ith  m inimum  leach ing  beyond 
the root zone, o r runoff. In

; add ition to  fertilize rs, many other 
; chem ica ls such as insectic ides.
, ■ fung ic ides, nematicides,
; he rb ic ides and carbon d iox ide 
‘ can be supp lied  to  improve 
' crop  produtlon.
; Fertilizers app lied  through a drip  
: irrigation system  besides 

im proving effic iency, can save 
labour, and increase f le x ib ility  in 
schedu ling  o f app lica tions to 
the crop  needs. However, the 
fertilize rs must satis fy  the 
cond ition s m entioned below: 
They must (1) not decrease 
crop  yie ld; (2) be safe for fie ld  

i use: (3) avo id  corrosion or

c log g ing  o f the d rip  system;
(4) be so lub le  and emulsifiab le 
in water; and (5) not react 
adverse ly w ith  the various 
chem ica ls  present in the 
Irrigation water.

The to ta l amount of a fertilizer 
app lied  through a drip  system 
w ill depend on the plant 
requirements, g row ing  period, 
so il type, c ropp ing  season etc. 
The fina l chem ica l concentration 
o f the d rip  irrigation water 
shou ld  not be a llow ed  to  become 
excessive, norm ally  lim iting  
u p lo  lOO m g/litre.

N itrogen, one o f the major plant 
nutrients most com m on ly 
de fic ien t fo r crop production 
can be supp lied  through drip 
Irrigation systems. Nitrate 
nitrogen m oves read ily in the 
so il w ith  the irrigation water and 
can be app lied  separate ly or in 
m ixtures w ith  urea, ammonium 
su lphate and am monium  nitrate. 
Ca lc ium  nitrate can be used 
w hen b icarbona tes are low. 
Ankur a-n ltrogenous liqu id  
fe rt ilize r can be m ixed w ith 
irrigation w ater fo r app lica tion 
th roug li drip system. Other 
com pounds such as ammonium 
phosphate, and anhydrous 
am monia o ften cause c logg ing  
problems. Se lection  o f the 
nitrogenous fe it ilize rs  shou ld  be 
based on Its reactions w ith  the 
irrigation w ater and the soil.
In general the first five  compounds 
m entioned above w il l  not cause 
precip ita tion prob lem s In drip 
irrigation systems. N itrate w ill 
move to  the periphery o f the 
wetted  so il mass w ith  repeated 
drip Irrigations. N itrate 
concen trations remain higher 
In the p lant root zone w ith  

: frequent d rip  Irrigation than



w ith the convantional 
irrigation methods.

There is evidence to show tha 
absencc of denitrification in soil 
if the soil water tension is higher 
as characterized by a drier soil. 
S tud ies conducted in these lines 
in some countries outside India 
have revealed that high frequency 
nitrogen application w ith drip 
irrigation improved the efficiency 
o f nitrogen use by crops more 
than double that of conventional 
fertilization methods with 
drip irrigation.

Phosphorous, because of its 
tendency to cause clogging and 
lim ited movement in the soil, 
has not been recommended for 
app lica tion in drip irrigation 
systems. High contents of 
calc ium  and magnesium in 
irrigation water may cause 
precip itation o f insoluble calcium 
and magnesium phosphates in 
presence of applied inorganic 
phosphate.
Attempts are being made to

apply phosphorous in the form 
of glycerophosphate, and 
orthophosphate. Organic 
phosphates like glycerophwphata 
w ill not precipitate unless the 
compound is hydrolyzed to 
the inorganic phosphate in the 
water or the water pH is high.

Potassium compounds can be 
safely applied without clogging 
problems in drip irrigation 
systems. Potassium sulphate, 
potassium chloride, and potassium 
nitrate are the commonly used 
potassium salts and are readily 
soluble in water. These fertilizers 
move freely with water into 
the soil and some of the 
potassium ions are exchanged 
on the clay complex and are riot 
readily leached away.

Micronutrients such as zinc, 
copper, iron and manganese 
can be applied as chelates or 
sulphates in drip irrigation water. 
Plants require thase nutrients 
only in very small quantities 
and therefore their application

through drip systems recjuires 
precise control.
Drip irrigation technology offers 
the possibility of applying 
carbon dioxide saturated waiet 
for providing additional 
carbon dioxide around the planii 
thereby improvfng their 
photosynthetic efficiency leading 
to significant improvements 
in yields of certain crops 
especially in aikaline soils.

The frequent nutrient applicatiorts 
by the drip method have 
improved the fertilizer 
application efficiency, and the 
crop response to this techniquo 
has heen reported to be 
excellent. Fertilizsr saving to 
the extent of 25 to 50 per cens 
using drip irrigation as compareJ 
with surface broadcastir^g has 
been worked out m several 
countries with no yield 
reductions

Dr. VO KURUVILA.
Wim Man*gwnw«l (Ag*!.) 0ivi«>6rv 
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C O N T A C T  S H A D E  T E C H N O L O G Y  F O R  C R O P S

A  concept of contact shade technology (C. S. T.) has been developed al the centre foi Wat^ 
Resources Oevolopment and Managoment.Calicut, Kerala by which shade-loving crops can be 
a rtif ic ia lly  shaded by direct application o l reflactams on the leaf surfaces.

is provided by fast growing shade-trees.

Stud ies were conducted at ,J°m dfre“ so7ar radiation during the post-monaoon

“e t l n ' “  T h ?  p ' r e ' l S S  Sd?.s '"> Ja;: S S d  T ir S g a t e d  pepper p lant.

I, „ a s  found that the plants 9 ™ " ™  ( p S s ''g r o w “ 9"'

ye llow ing  could be prevanteo o r exposed plants,
ch lorophyll concentration oo p suocesslully adopted lo prevent

-  v a _ . c „ r o m  . Hi„du.



REPORT OF 
SURVEY 
MADE IN 
VAKATHANAM 
VILLAGE

V K  B H A S K A R A N  NAIR

T h e  M o d i  R t^ faex L im ite d  
{a u n ch e d  th e  R u b b e r  
D e v e lo p m e n t  p ro g ra m m e  In 
A k a la k u n n a m  v i l la g e  o f  
K o tta y a m . D u r in g  a  v e ry  
s h o r t  p e r io d  th e  p ro je c t  
c re a te d  a n  a w a re n e s s  a m o n g  
th e  s m a ll ru b b e r  h o ld e rs  o f  
th e  re g io n . T h e  m a rk e d  
in c r e a s e  in  p ro d u c t iv it y  in  
th e  P ro je c t  a re a  Is th e  re su lt  
o f  t im e ly  a d o p t io n  o f  
m a n u r in g , s p ra y in g  a n d  o th e r  
c u ltu r a l o p e ra t io n s .  T h e  
s ig n if ic a n t  ro le  p la y e d  b y  
th e  R u b b e r  D e v e lo p m e n t  
P ro je c t  o f  M o d i  R u b b e r  U d  
in  t h is  p ro c e s s  o f 
m o d e rn is a t io n  o f  th e  ru b b e r 
h o ld in g s  th e re  is  e v id e n t  
f ro m  th e  p ro g re s s  m a d e  by  
t h e  sm a ll h o ld e rs  in  re s p e c t  
o f  p ro d u c t io n  a n d  
p ro d u c t iv it y .  T h e  fo llo w in g  
is  a re p o r t  o f  th e  su rv e y  
c o n d u c t e d  in  V a k a th a n a m  
v il la g e .  S h r i V K  B h a s k a ra n  
N a ir  is  th e  P ro je c t  O ff ic e r , 
R u b b e r  D e v e lo p m e n t  
P ro je c t .  M o d i  R u b b e r  L td

I N T R O D U C T I O N

rhe M od i Rubber L im ited 
launched its  p ioneering 
programme of Rubber 

Development in Ap ril 1979, The 
main ob jective  o f the Rubber 
Development ProgrBmme has 
been increasing  the productiv ity, 
as w e ll as im proving the 
econom ic  v ia b ility  o f the rubber 
sm all holders, w ho represent 99 
per cent o f the rubber p lanting 
com m unity  o f the country  and 
occupy 75 per cent o f the 
area under rubber.

The Rubber Development 
Programme w as launched in 
Akalakunnam  v illag e  o f Kottayam  
D istrict, 25 k ilom etres away 
from  the  d istrict headquarterst. 
W ith in  the  short span o f 
im plem entation, the P ro jsc i 
cou ld  create a new  awaken ing 
in  the f ie ld  o f rubber cu ltiva tion  
am ong the sm all rubber ho lders 
o f Akalakunnam  v illage. This 
w as  evident from  the marked 
increase recorded in the adoption 
o f t im e ly  manuring, spraying 
and other cu ltu ra l operations. 
S ign if ican t improvement has been 
noted in the tapp ing p ractices 
also. A s  a result the productiv ity  
o f the ho ld ing  sector in  the 
P ro je ct area show ed steady 
increase, an increase o f 81 to 100 
per cen t in y ie ld  level w ith in  a 
period  o f four years. Further, 
the  program m e cou ld  also 
k in d le  keen interest am ong the 
sm all ho lde rs of nearby v illages 
as w e ll tow ards m odernisation 
o f the ir ho ld ings by the adoption 
o f sc ie n tif ic  m ethods of 
rubber cu lture.

Encouraged by th is  success, it 
w as decided to  extend the 
a c t iv it ie s  further, by adopting 
new  v illa ges  under the Project. 
The v illage  thus chosen now  
is Vakathanam . in Changanacherry 
Taluk o f Kottayam  D istrict, 
having an area o f 2406 hectares.- 
Th is v illage  is p redom inantly a 
land o f annual crops and, o f 
late, the peop le  have shown 
interest in  the cu lt iva tion  of 
m ore rubber.

P re lim inary to  the implementation 
o f the extension w ork, a 
com prehensive survey was 
undertaken in  the v lllBge w ith  a

v iew  to  gathering a ll details 
regarding the rubber area, 
cu ltiva tion  practices, exploitation 
methods, y ie ld  pattern, disease 
aspects, econom ic status and 
other related problems. A ll 
un its in the v illage  were covered 
fo r the purpose o f th is survey.

Personal con tacts were made 
w ith  the cu ltiva to rs and their 
ho ld ings w ere v is ited  by the 
extension sta ff o f the Project,

The deta ils were recorded in d 
standard proform a specia lly  
prepared fo r the purpose. The 
data co lle c ted  were co lla ted  and 
transferred to  tabu lation sheets, 
w h ich  w ere used for the 
ana lysis. Th is  report is therefore 
a summary o f the elaborate 
observa tions made in the field 
and the data co llected  thereupon. 
The survey w ork w as started 
in A p ril 1983 and w as completed 
in Novem ber 1983. Tabulation 
and sum m arisation o f the data 
took another three months.

1. A re a  a n d  N u m b e r  o f 
H o ld in g s

Vakathanam v illage  has an area 
o f 2406 hectares There are 
1820 rubber p lan tations ail 
o f them  being sm ell holdings, 
the ir to ta l area is 924 71 
hectares. The average size of a 
ho ld ing  is just 0 .5  hectare. 
Rubber occup ie s 38.4 per cent 
o f the to ta l area o f the village. 
Therefore there is enough 
scope fo r further expansion 
o f area under the crop 
in the v illage.
Rubber A c t— 1947 requires that 
every ho ld ing  in  the country 
shou ld  be registered w ith  the 
Rubber Board An  app lica tion in 
Form A  (in dup lica te) has to 
be made by the owner for 
each ho ld ings A  register 
number w il l be allo tted  to the 
estate or ho lding . The authority 
fo r g ran t o f p lanting  licences 
and reg istra tion o f estates or 
ho ld ings is vested w ith  the 
Deputy Development O fficers in 
charge o f the regional 
o ffices, concerned.
H owever, there ate a number of 
grow ers w ho have not yet 
registered the ir area under 
rubber ^Tablo-1)



Whether 
registered 
or not

Table— 1 : 

Number 
of

holdings

REPORT OF SURVW MADE VAKATHANAM VILLAGE

Registration of rubber areas

PetconlaoB A ie . (H a ) P e.c tm oe

Registered 572

Unregistered 1248

(M 209.95 45.83
(i 248.11 54.17
(T 458.06 49.53
(M 146 53 31.40
ll 320.12 68.60
(T 466.65 50.47

1820

(I: Immature — M; Mature —  T: Total)

The percentage of unregistered 
ho ld ings ie found to be 68.57 
p e rcen t. Thia is rather high. 
The reasons that can be 
attributed are:-
1 ) A  small percentage of holders 

are not aware of the 
s ign ificance o f registration 
Some feel that the procedure 
is cumbersome 
Some have applied but not 
fo llow ed up 
A  h igh percentage of 
unregistered holders have 
planted unapproved clonal 
seedling material and those 
w ho  have planted these 
m aterials after 1970 are not 
liab le to  get registration 
unless the material are 
budded, which they have 
not done. It is noted that

an extent of about 169.19 
hectares of immature area 
supports such unapproved 
material.

However attempts have to be 
made to register as much 
holdings as possible so that 
they comply w ith the provisions 
of the Rubber Act (1947) end 
the Rubber Rules (1955).

2. Year of Planting

The year of planting varies from 
1956 to 1983 of which 59.91 
percent was planted during 
the period of 1877 to 1983 
and 40,9 percent before 1977, 
This indicates that over 60 
percent of the planting is young 
and tha productivity of the 
village w ill largely depend on 
the quality of these materials 
and theif standard of 
maintenance.

The following tables [2 and 3] 
indicate the extent of immature 
and mature area end their 
yearwise planting.

3. P lanting Materials 
More than half of the area is 
planted with seedlirtg materials 
popularly known as clonal 
seedlings (mostly unapproved).
A  vary small area is under 
unselected materials, which may 
be old and ready for repiantmji

Table— 4: Planting materials useo

Planting material
Area under cultivation 

in hectares Percentage

Bud 430.34 46.54
Clonal seedlings 391.07 53.10
Unselected 3.30 0.36

Total 924,71

Table— 2; Mature and Immature area

M aturity Area in hectare

Immature
M ature

Total

568.23
356.48

924.71

61.45
38.55

Table— 3; Immature area

(Table-4). These indicate 
that greater efforts are needed 
to replace the seedling 
material with budgrafts, either 
by field budding or replanting 
this with budgrafts as such

4. Topography and So il
Tha general terrain of the land
is moderately slopy or undulated
Flat areas supporting the crop 
is only about 13 percent 
(Table-5).

. The soil is highly vjnabJe 
Most of the area is latetite. 
are well drained but poor in 
plant nutrients, which warrant 

. scientific sgro-managoment
___ _______ —_______  practice.

(About 14 hectares Remaining areas ere tow lyma
tappable girth and hence included under tna ca eg

Immature, area 
yearw ise planting

1981— 1983 
1977 -1 980  
Pre 1977

Area in hectares

250-25
303.85

14.13

44
53.5
2.5

568.23



Tab le— 5; Topography

Type

• Level Jand 
M oderate  s lopy  

: S teep s lo p s  

Total

Percentage o f 
the to ta l area

119.61 ha- 
775.95 ha. 
29.15 ha.

12.94
83.91

3,15

f ie ld  budding shou ld  be arranoed 
w herever practicab le. This 
s ituation should be corrected 
in future as w e ll. The stand 
per hectare is generally high 
between the range o f 494 to 
618  per hectare.
9. M a n u r in g
M a jo rity  o f the ho ldings are

: lands ad ja cen t to  stream s or 
paddy fie ld s. T h is  so il is 
a llu v ia l in  nature w ith  a higher 

I percen tage o f c la y  but more 
' or le ss  sa t is fac to ry  in 

p la n t nutrients

5 . In te rc ro p

71 per cen t o f the area is 
: in tercropped ^Tab!e-6). Genera lly
■ Intercropping and in terp lanting  

in  rubber are harmful.
Hovifever, as a com prom ise to  

. supp lem ent the incom e in 
sm all un its th is intercropping, 
is  a llo w ed  fo r the first tw o  
to  three years. P lan ting  o f 

’ banana, g inger, p ineapp le etc.
; are recom m ended But it is
• found  tha t m ost o f the areas 
i are p lanted w ith  tapm ca and 
i o the r tubercrops w h ich  are 
' repcjrted lo  be so il-exhaustive 
. crops.

T ab le— 7: A rea under in terplanting

Inter p lanted Area Percentage

Inter planted 
Exc lus ive ly  p lanted  w ith  
rubber or w ith  a llow ab le  
num ber o f o ther trees

26,01

Total 924.71

rubber shou ld  be emphasized in 
th is  context.

8 . P la n t in g  T e c h n iq u e s

A s  per modern recom mendations 
p lan ting  o f seed lings in  fie ld  
and budding  them  in situ is 
considered  as an obso le te 
practice . O n the other hand, 
ra is ing  the p lan ting  m ateria ls 
in Dolybags and transp lanting  
them  in  the f ie ld  is  considered

T ab le— 6, Area under in tercropping (immature)

Intercrop Area (ha.) Percentage

Intercropped 403  45 71 GO
N o t intercropped 164.78 29.00
Total 568,23

; 6 . In te r P la n t in g

■ Tree c rop s  such as  Coconut, 
A n j ii i,  A recanut, M ango etc. are 
in terp lanted  w ith  rubber, 
H ow ever the survey ind icates 
that on ly  74 per cen t o f the 
rubber area is e ithe r exc lus ive ly  
p lanted  w ith  rubber or w ith  
o ther trees lim iting  to  the 
m in im um  num bers a llow ab le  
(Tab le-7).

7 . G r o u n d  C o v e r  
O n ly  20 per cen t o f the young 

' area p lanted  is  seen to  have
■ g ood  g round cover. The
I advantage o f estab lish ing  a 
 ̂ su itab le  cove r under young

as the m ost m odern method. 
The survey show s that 53 
p e rcen t o f the area is now  

. p lanted w ith  seedling stum ps 
(Tab le-8) w h ich  inc ludes both 
m ature and immature plants.

: In case o f immature areas

being  manured (Tab le-9). It is. 
however, equa lly  important to 
see that the app lica tions are 
made ju d ic io u s ly  to  obtain the 
optim um  results. Farm manure 
cannot be treated as a 
balanced fertiliser. Even for 
those w ho  app ly  fertiliser 
m ixtures, the optimum dosage 
and proportion cou ld  be assessed 
o n ly  on the basis o f soil/leaf 
analysis. The fa c ilit ie s  for 
the same are ava ilab le  w ith tho 
Rubber Board and other 
agencies and the same should 
libe ra lly  be made use of.
The d iscrem enstory method of 
fert ilise r usage has come to  stay 
as the m ost e ffic ien t and economic 
one fo r rubber and it offers 
m any advantages over the 
b lanket recom mendations 
o therw ise practised. The 
advantages o f th is  approach are 
(a) ensures optim um  growth 
and y ie ld  o f rubber, (b) most 
often reduces the cost of 
manuring, (c) prevents the 
prob lem s resu lting  from 
unbalanced nutrit ion  such as

T ab le— 8: P lan ting  techniques.

Techniques Area Percentage

F ie ld  Budding 42.17 4.66
Polybagging 1.41 0.15
Budded stum ps 386.76 42.82
Seed ling  stumps 494.37 53.47

Total 924.71



r epo r t  of  s u rv ey  m a d e  in v a m t h a n a m  v iu a g c  

Tsbfe—9: Manuring practice

. Manuring No. of 
holders Percentage

S ing le application 432 
Tw ice 1077
Farm manure 221 

: N il 90

Area Percentage
23.74
59.18
12.14
494

: Total 1820

208.74 
600 38 
83.30 
32.29 

924.71 '

22-57 
64.92 

9.01 
3 50

w ind damage, pre-coagulation 
and inducement of brown bast.

■ 10. P la n t  P ro te c tion

a) Spraying— It was found that 
over 57 per cent of the area

, is to  be sprayed (Table-10) 
against the incidence of 
abnormal leaf fa ll disease. The 
demagcs caused by leaf disease 
(8 reflected in several ways 
tn young rubber, leaf fall and 
shoot rot cause extensive 
d ie  back resulting in retardation 
o f growth. In mature rubber 
loss o f y ie ld  to the tune of 
around 30 to 50 per cent is 
reported in high yiefding 
cultivars, due to the occurrence 
o f the disease. The facilities 
available w ith  the Rubber 
Board and other agencies should 
be made use of and all 
rubber areas should be brought 
under proper protection.

for rubber. Occurence of these 
diseases is to be prevented 
effectively by taking appropriate 
protection measures. In our 
observation only 48 per cent of 
the cultivators are giving 
emphasis for panel protection 
for rubber (Table-11),
Negligence in the proper upkeep 
of the tapping panel and bark 
may lead to poor standard 
of tapping, resulting in low 

, yield. This may also affect 
proper bark renewal, 
d) White washing:—  Sun scorch 
is of common occurrence in 
young plants during the summet 
monlhs. Over 50 per cent of

should Biso be brought in. 
(Maintenance of untformity in 
young plants is an importam 
factor in rubber cultivation. Sun 
scorch if not prevented, may 
lead to drying up of young 
plants, necessitating frequent 
gap filling.

e) Mulching and shaoing- 
Mulching and shading are not 
commonly practised. Mulching 
should undertaken in young 
plantation after fertiliser 
application and before the 
onset of the regular suTimer,

This could be done around the 
plants with dry leaves, grass ' 
cuttings and cover crop ic^pings. 
Provision of bamboo baskets or > 
plaited coconut leaves affording ! 
shade for the plants w ill bo ;
helpful m reducing sun Bcoroh ' 
in the young stage. |

11. Exploitation

The most commonly recommeniied 
 ̂ exploitation system for young 
; bud materials is half 
■ circumference, alternstfe daily ’

Table— 11; Panel Protection for treees under tapping.

Panel protection 
ProiM ted 
Not protected

Area In (ha.) 
169.9S

Percentage 
-----4 7 W -

Table— 10; Prophylactic spraying.

Spraying
No. of 

holding
Area
(ha.)

Sprayed
Unsprayed

821
999

45.10
54.90

534.62 
390 09

57.81
42,19

b) P ink disease treatment;— 
Pink affected trees were recorded 

i in 66 per cent of the holdings 
, visited. Only a few of the 
: growers had taken correct
■ preventive measures. The disease 

is  more damaging for plants
in the age group of 3 to 12 
years and plants w ill be affected 
severe ly if appropriate measures 
are not taken up timely.

I c) Panel protection:—  Various 
diseases like black stripe, patch 
canker, mouldy rot, dry rot

■ and bark necrosis are reported

the cultivators are practicing 
white washing as a preventive 
measure for sun scorch in their 
young holdings (Table-12).
The rest of the holdings

tapping, and that for clonal 
seedlings half circumferertce third 
daily tapping. Incidence of 
dry trees is related more to tha: 
frequency of tapping than to 
any other consideration in ; 
lapping practices. But it was : 
seen that in the project area, 
irrespective of the type of 
material concerned, in 69 
per cent of the area daily tapping ' 
is followed (Table-13). This ' 
warrants the need of scientific 
approach in tapping and the 
small holders should be taken

Table -12: Plant protection against Sun scorch 
(immature area consisting of 2nd, 3rd and 4th year of planting )

Percenti-gc(ha.)

White washed 
Not white washed

120 56 
115.84

51.00
49.00



T ab ls— 13: Tapping  systems

T app ing  system  

S '2 d ' i  
S  2 d  2 
2S /2  d/1 

T ^ a l

Area in (ha.) Percentage

245.97 
94 55 
15.96

69 10 
26.3 

4.6

in to  con fidence regard ing the 
corre ct p ractices o f tapp ing  and 
the ir advantages.

1 2 . Y ie ld

The  average p roduc tiv ity  in  India 
in the  sm all ho lders ' sector 
is  n ow  770  kg  per hectare per 
year, w h ile  tha t o f the estate 
secto r IS nearly  1040 kg. From 
the tab le  g iven belovtf 
(Tab le-14) it may be seen 
that 78  per cen t o f the ho ld ings 
in the P ro je ct area are 
ach iev ing  on ly  165 to  750  kgs 
per hectare per year, w h ich  
is  b e low  the national average 
recorded fo r sm all ho ld ings 
in ih e  country . The situation 
shou ld  ce rta in ly  have to  be 
im proved. A  hundred per cent 
increase in  th is  low  y ie ld ing  
areas cou ld  be poss ib le  w ith  in a 
period  o f 3 to  4 years, if 
s c ie n t if ic  developm ent w orks 
are undertaken correctly , and 
th is  w o u ld  be our m ajor goal 

; though it is not an easy task.

have other source o f incom e 
a lso, e ither from  business 
o r from  em ploym ent (Tab le— 16).

1 5 . P ro c e s s in g  a n d  M a rk e t in g  1 7 , S u m m a ry

Vakathanam  and hence holders 
are se lling  the ir crops to private 
dealers. 60 per cent o f the 
holders are members o f viliaoe 
Co-operative  Society.

16. A s s is ta n c e  N ee d ed  
Abou t 41 percent o f holders 
have indicated  the need of 
assistance by f inancia l aid Rest 
o f them  have sought both 
financia l as w e ll as technical 
assistance.

It is revealed that on ly  72 
ho lde rs have the ir ow n fa c ilit ie s  
fo r sheeting. O thers are making

Pre lim inary to  the adoption of 
Vakathanam  v illage  by the 
Rubber Deve lopm ent Project of

Type o f Labour

Fam ily  Labour 
Em ployed Labour 
Both

Type o f Labour 

H o ld ings 

424 
1050 
346

Percentage

23

Tab le— 16: Source o f incom e

Source o f Income H o ld ings Percentage

A g ricu ltu re  and lo ca l Em ploym ent 600 32 98
A g ricu ltu re  and business 128 7.03
Ag ricu ltu re  alone 1020 56 04
Em ploym ent abroad 72 3 95

Tab le— 14: Y ie ld  leve ls (Kg,ha/year)

: Y ie ld  

165 kg to  350  kg 
351 kg to  500 kg 
501 kg  to  750  kg 

; 751 kg to  1000 kg 
1 000  kg  to  1770 kg

H o ld ings

131
197
254
137

33

Percentage

18
27
33
18

4

stand per hectare B G  =  300  trees C S  = 350 trees.

; 1 3 . L a b o u r

58 per cent o f the ho ld ings are 
u t ilis in g  h ired labour. 23 per 
cent are managed by fam ily  
labour. The rest o f the persons 
are using both (Tab le-15)

14 . S o u r c e  o f  In co m e

It is  seen that the m ain source 
o f incom e o f the 1820 fam ilie s 
is ag ricu ltu re . However, a few

use o f h ired fa c ilit ie s . 
Processing  is done by sun 
dry ing  and k itchen sm oking.
A  sm all percentage o f holders 
(about 10) have sm oke 
house fac ilities .
The sheets are m ostly  so ld  as 
lo t that is w ith ou t grad ing . 
The nearest rubber M arketing  
Co -operative  S o c ie ty  is located 
at Karukachal about 10 
k ilom etres aw ay from

M/s. M od i Rubber Lim ited, a 
deta iled  survey w as conducted 
The v illage  has an area of 2406 
hectares o f w h ich  924  71 
hectare are under rubber. Many 
ho ld ings are yet to  be 
registered w ith  the Rubber 
Board, Over 61 per cent of 
the area under rubber is 
immature. M o re  than half the 
area is p lanted w ith  clonal 
seed lings w h ich  are not approved 
fo r com m ercia l cu ltivation . 
P lan ting  of budgrafts should 
be popu larised. Over 70 
per cent o f the area support 
in tercrops o r interplants.
M odern method o f raising 
p lanting  m ateria ls in polybags 
and the ir p lanting  in the fie ld  
Is not at a ll popu lar. Uniform 
stand, very lo w  percentage 
o f loss in the f ie ld  etc. w ill 
com pensate for the higher cost 
involved. The advantage of 
using these advanced planting



r maieriai should?be publicised.
I Correct methods of plant 
, protection, manuring practices,
1 exp lo itation procedure etc.
I need popularisation. Manuring
■ on the basis of soil and leaf 
: analysis data is the most
; effic ient and economic method 
i o f fertiliser usage for rubber.
! For the benefit o f small growers 

fac ilities  are being provided 
at Rubber Research Institute 
o f India for offering fertiliser 
recommendation based on 

I so il and leaf analysts. Besides 
j creating an awareness of the
• modern agro-techniques of
■ p lanting and development 
works among the small holders 
our project is working as a 
cata lyst fo r the quick

implementation of the
programmes already 

launched by the Rubber board 
The average yield level is 
below the national average 
and efficient modernisation of 
the small holdings on scientific 
hnes as mdicated above will 
be highly rewarding.
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R UBBER  GOODS: A  CHANCE FOR MALAYSIA

M A L A Y S IA  has the opportunity to build a second reputation as a supplier of manufactured rubber 
goods based upon the excellent image it already has as a high quality producer of natural 
p roducts and commodities
A  rubber products consultant from the United Kingdom, Mr F.J. Charlton, said Malaysia however 
had to look into several problem areas critically before it could achieve this target.
M r Charlton, who Is now attached to the Malaysian Export Trade Centre (MEXPO) under a 
Com monwealth fund technical co-operation programme, said he had identified problems relating to 
the size and structure of the present rubber manufacturing industry, its varying degree of expertise 
p lus the high cost of rubber products as needing immediate attention.
He said a study he earned out recently on the local rubber industry showed a relatively small 
number of large rubber manufacturing companies, some of whtch were joint ventures with international 
groups and more than 100 smaller companies.
These manufacturing companies concentrated on the home market and merely fill up their capacity 
w ith irregular export orders.
Thev d id not commit resources to production capacity for export, produce in ranges arid qual'W
I,and .?d s ,0 me°T or give de.a il« l a t„n , io r  to the production raquirement of
successfu l competitors in Japan, Korea and Taiwan.

Failure

M a laysia was cheap ™  ' '^ a t t o r s  Japan. Korea and Taiwan.
: t r : r o : r c o : : o r n r ; r : r c :  inc,:d in . . r a . . ,  a . o . . .  p a ,t .  . . c a u s . .

the re la tively small scale of the industry. Malaysia Sdn. Bhd. said



MECHANICAL WEED CONTROL 
METHODS IN RUBBER 
PLANTATIONS

P  JO H N  JO S E P H

■wa^eed con tro l is  one o f the
V V most im portant fie ld  

m ain tenance p ractice s to  ensure 
v igo rous  g row th  o f the crop  
cu ltiva ted . A s  fa r as rubber 
p la n ta tion  is  concerned , weed 
con tro l p lavs an im portant ro le, 
fo r increasing  the g row th  o f 
p lan ts and enhancing  productiv ity.

W e e d  - T h e  U n d e s ira b le  P la n t  
O f the several d e fin it io n s  o f 
the term 'w eed ' the  sim p lest 
and genera lly  accepted one is 
" a  p lan t g row ing  w here it 
is not desired."
A s  in  o ther crops, w eeds com pete 
w ith  rubber fo r nutrients, water, 
lig h t and space. W eed can be 
described  as a 'con troversy ', 
w itf) a good  rubber p lantation . 
W eeds cause retarded grow th 
o f rubber p lan ts and 
reduce its y ie ld  If weeds 
ere con tro lled  e ffec tive ly  using 
m ost m odern techn iques and 
to o ls  ava ilab le , g row th  and 
y ie ld  o f rubber p lan ts can  be 
improved. The com m on w eeds 
found  in the rubber p lantations 
in  India are Impertata, 
C y lind rica , M ikan ia  m icrantha, 
Eupatorium  odoratum , 
m im osa pudica, and e variety  
o f o ther p lants.

C h a r a c te r is t ic s  o f  W e e d s

In order to  con tro l w eeds 
e ffective ly , w e have to  
understand the ir specia l 
chara cte ris tics- Based on the ir 
life  h isto ry  w eeds can be 
c lassifi'sd  as annuals, b ienn ia ls  
and perenn ia ls. A nnua ls live 
in  a s ing le  season o f about a

year o r less and d ie  a fter j
seed ing . B ienn ia ls  have a :
lifespan o f about 2 years. |
Perenn ia ls on the other hand \
surv ive at least fo r three years. :

The fo llo w in g  are the main 
charecteristics.

1. P roduction  o f vast am ounts 
o f seeds.

2. Possession o f structures on 
seeds or fru its to  aid 
d ispersal o f  seed by air, 
water, an im als etc.

3. Com petitive  and aggressive 
and ab le  to  surv ive under 
poor con d ition s  w h ich  are 
unfavourab le  to  crops.

4. Presence o f pro tective 
m echan ism s such as b ristles, 
thorns, repu lsive odour etc.

5. Possess ion o f e ffective 
methods o f vegetative 
reproduction .

6 . A b il it y  to  resist chem ica l 
ac tion .

M e th o d s  o f  w e e d  c o n t ro l 
The ideal method o f figh ting  weed 
is  o f course to  prevent them 
becom ing estab lished Once 
weeds have become estab lished 

1 they may be com batt«d through 
1 m echan ica l m ethods o f con tro l 
i such as hoeing, p lough ing ,
I t illage, through eco log ica l 
1 m ethods o f con tro l such as crop  
i com petition , and through 
I chem ica l m ethods o f con tro l.
■ The m ethods used in figh ting  
: w eeds depend on the crop  
I cu ltiva ted , and species o f w eeds
> present. In m ost cases a

com b ina tion  o f several different i 
weed con tro l methods gives 
the best results. !

W e e d  c o n t ro l in  ru bb e r !
p la n ta t io n s

W eed con tro l in rubber plantation i
has i ls  o rig in  ever s ince man '
started p lan ting  rubber '
s c ie n t if i 'a lly . In a perennial i
crop  like  rubber c lean  weeding [
is  not encouraged. Weeds |
ere genera lly  con tro lled  rather i
than erad icated, because !
erad ication is expensive and 
d if f icu lt  and som etim es th is may < 
cause so il erosion especia ly 
in h illy  terra in, and areas 
rece iv ing hsavy ra in fa ll. However, 
som e o f the nox ious weeds 
like  Impertata cylindrica , 
Eupotorium  odoratum  etc are 
being  erad icated since they are j 
found to  be very com petitive 
w ith  rubber. ;

M e c h a n ic a l  c o n t ro l m e th o d s  I
Am ong m echan ica l methods <
of w eed con tro l in rubber !
p lantations, may be mentioned 
hoeing, cutting  and slashing, 
sm othering w ith  mulcheses 
and burning.
A t the time o f preparation of the 
land, unw arned young trees, 
bushes etc. are cut and 
removed. Various weeds like 
grasses and other perennial 
weeds are slashed and removed, 
bu rn ing  is a lso  practised in 
order to  k ilt the green 
shoot g row th.

H a n d  w e e d in g ,  h o e in g

In the rubber nurseries hand 
w eeding  in  pi ;nting row s and 
hoem g in  inter row s are usually 
carried  out at m onthly 
in terva ls W eeds w h ich  have 
been pu lled  ou t or hoed are 
removed so as to  prevent 
further regeneration.
In the young imm ature rubber 
p lan tations p lenty o f sun ligh t is 
ava ilab le  and encourages weed 
grow th. M any types of 
annuals and perennials are 
found here. Hand pu lling , hoeing 
and slashing o f weeds, _ 
engaging labourers are practised 
In most o t the rubber 
p lantations. M anuel slashing



' is utilised to  cut down tha top 
 ̂ grow th o f weeds like 

eupatorium, lalang etc

■ F ire
; Fire is  used to clear the 
; ramnants o f felled trees, debris 
I and weeds at the time of 
‘ preparation o f the land for 

newplanting and replanting of 
rubber. It is one of the 
cheapest and efficient methods. 
A  good burn clear the 
land from weeds for sometime

• and provides easy access to
• land for preparation for planting.

. M u lc h in g

' M u lch ing  is practised in rubber 
; nurseries. Proper mulching 
' w ith  d ried up leaves, straw,
- paper etc. prevent light

Penetration and suppress 
weed growth.

Cropp ing  and Com petition  
M ethod

Crops which are competiti™ to 
weeds have great effect in 
weed controi. This i ,  practised 
by planting leguminous cover 
crop hl;e Pueraria phaseoloides, 
Mucuna bracteata. Centrosema 
pubescines, Calopogonium
mucunoides, during first year of 
planting in tha inter rows. 
These cover crops grow 
quickly and form a thick cover 
on soil surface. Their rapid 
growth and broad leaves 
suppress weed growth by 
competing with them for light 
nutrients, water and space.
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Short term crops like ginger, 
barmans, pineapple etc are '
also cultivated in the inter '
rows. They also help to check 1
weed grovrth besides providing i
extra income during immature t
period of rubber.

Chsm ica l M ethods ;

in the chemical methods, t
different weedicides depending ; 
upon the type of weed growth • 
are being used. |

The studies conducted by Rubber 
Research Institute of India 
however clearly show that a 
single weedicide is not effective ' 
in controlling weeds of rubber ! 
plantations and that the cost ! 
involved in controi by using 
combinations of weedicides 
ere pretty high. □  1

C O C O N U T  T IS S U E  C U L T U R E  H O L D S  O U T  P R O M IS E  i
!

Sc ientis ts at the Central P lartation Research Institute in Kasaragod, Kerala have made a significani '
break-through in producing Coconut Plantlets in test tubes through tissue culture, ihe technique of |
grow ing an entire plant from a few cells of the plant. This is the first time in the world that
Coconut Plantlets have been obtained from the embryoids grown directly from tha tender leaf j
segment o f the plant.
Dr. K. V. A. Bavappa, Director of the Institute said, with tha technique it would be possible to 
vegetative ly m ultip ly rare palm varieties which yield 200-400 nuts a yaar against 30 nuts of the 
Indian varieties. The vegetative multiplication of disease-free and high yielding plants could be 
an answer to  the major problem of root-wilt disease afflicting many plantations in the south. 
The farmers cou ld hope to replant the senile and the disease-affected gardens with elite palnw 
increasing production.

A  F R E E  G R O W IN G  N O N -T R A D IT IO N A L  FO D D ER  LE G U M E

popu lar among thern ere berseem^ ^  prefer to

l L ° o p  °ny S  leguminous fodder crop that is free-growing even unde, minir^um care,

S ire tro (M ecroptillium  " “ t j ! i t 7 l i d e f r d l^ t r i h t " y
This can be easily B 'o " "  ,„l,ust in growth and fits well in tall grass
end regions of varied soils and chrn̂  nodolating
pastures and almost free l 't “"  » .  ̂ nitrogen. It can be grown as a pure crop or in
w h ich  help in enricnmg the sons* 
com bination w ith the grasses.



T h e  t r a d it io n a l a re a s  o f  K e ra la , T a m il N a d u  and  
K a rn a ta k a  a re  a lm o s t  s a tu ra te d  a n d  th e re fo re  w a  have 
to  f in d  o u t  n e w  a re a s  in  n o n - t ra d it io n a l b e lts  fo r 
ru b b e r c u lt iv a t io n .  T h e  N o r th  Ea s te rn  S ta te s  
h a v e  b e e n  id e n t if ie d  a s  th e  p o te n t ia l a re a s  fo r 
ru b b e r d e v e lo p m e n t  a s  th e s e  s ta te s  h a v e  ex ten s ive  
s t r e tc h e s  o f  v ir g in  la n d s  id e a lly  su ite d  fo r  ru bber.
A n  a c c e le ia t e d  p ro g ra m m e  o f  d e v e lo p m e n t  
in  th is  re g io n  h a s  b e e n  a p p ro v e d  b y  th e  
G o v e rn m e n t  to  b e  c o m p le te d  in  th e  n e x t 6 
y ea rs , T h e  P ro je c t  in v o lv e s  a n  o u t la y  o f 
R s . 6  c ro re s .

T o  e l ic i t  s u p p o r t  a n d  in s t i l  av^/areness fo r th e  m assive  
p ro g ra m m e  o f  ru b b e r d e v e lo p m e n t ,  th e  1 0 2 n d  
m e e t in g  o f  th e  R u b b e r  B o a rd  w a s  h e ld  a t G au ha ti 
o n  1 7 th  S e p te m b e r  1 984 .
S h r i P J  T h o m a s , C h a irm a n , R u b b e r
B o a rd  p re s id ed :  F o l lo w in g  is  th e  fu ll  te x t o f  the
s p e e c h  d e l iv e re d  b y  S h r i P J  T h o m a s .

A Challenging Task Ahead

P J  T H O M A S

Y ou w o u ld  be delighted  to  know  
that i have carried  the 

entire Rubber Board w ith  m© 
to  Gauhati in c lud in g  the 
V ice -Cha irm an , members, a few  
se lected  specia l invitees, heads 
o f  Departm ents, and senior 
o ff ic ia ls  o f the Board. I cannot 
o ffe r you a better testim ony 
than th is  to  con v in ce  my 
friends in the No rth  Eastern 
S ta tes o f our genuine concern 
and com m itm ent fo r ensuring 
exped itious im p lem entation of 
rubber developm ent program m es 
in  th is  region.

A s  you are aware, it has been 
estab lished beyond doubt, 
through  successive  exp loratory 
surveys and tr ia ls  undertaken 
s in ce  1963  tha t the  North

Eastern Region ho lds out great 
prom ise fo r large scale 
cu lt iva tion  o f rubber. Though 
th is  reg ion fa lls  outside the 
trad itional rubber belt, the 
ag ro -c lim atic  condition s 
obta in ing  here resemble features 
o f the trop ics. The com m ercia l 
sca le  p lan tations now  being 
progressive ly  undertaken in Assam  
and T ripura by Pub lic  Sector 
Corpora tions, in M eghalaya 
and M izoram  by S o il Conservation 
Departm ent and State Forest 
Departm ent in M an ipu r have 
b rought out encourag ing results, 
in  Nagaland and Arunachal 
P radesh rubber is  s t i ll being 
grow n on an experim enta l basis.

V a s t  a rea
Earlier surveys had revealed that

over 1 ,00,000 hectares cou ld , 
easily  be earmarked in the 
North  Eastern region fo r planting j 
rubber. Out o f th is 50,000 
hectares is estim ated to be in 
Assam , and 30,000 hectares m | 
Tripura, w h ile  the remaining [ 
area is shared by other States i 
and Un ion  Territories in th is ■ 
zone. Th is  cou ld  bo moru.

A s  against th is, the actual araa ! 
p lanted is on ly  a litt le  over
8,000 hectares. O f course a ! 
lot o f constra in ts have operated ; 
as factors inh ib iting  developm ent r 
such as lack  o f awareness on • 
the cost benefit aspect of |
rubber cu ltiva tion , inadequacy j 
o f in frastruclure, d iff icu lty  ,
to  procure inputs, problem  oy j  
institu tional f in a n ce , pecu liarity  ■



of land tenuie systems etc.

In order to ensure a more 
comprehensive and organised 
schedule of rubber development, 
the Board has proposed a 16 
year accelerated programme 
in three phases exclusively for 
the North Eastern Region.
The first and second phases 

I each of 3 years duration, are 
; commencing from this year and 
J is up to  1989-90 w/hile the 

third phase is for a period of 
10 years frcm  1990-2000 AD. 
During the first two phases 

: it is targetted to complete fresh 
j p lanting in 24,000 hectares, 
i The target fo r the 3rd phase is 
' to newplant in another 70,000 
: hectares in 10 years.

! S c h e m e  ap p ro ved  

The first and second phases of 
I th is programme of 6 year's 
, duration and outlay of over 
: Rs. 6 crores have been cfeared 
' by the Government of India.
; W ith  a v iew  to facilitating 
I speedy implementation of the 
1 proposals, the fo llow ing 
I infrastructural amenities aiso 
; have been envisaged.

• (a) Establishing a full-fledged 
and se lf contained Zonal Office 
of the Rubber Board at 
Gauhati w ith adequate powers, 
under a Jo in t Rubber Production 

I Com m issioner, to  cater to the 
; needs of the w ho le North 
' Eastern region, 

j (b) Opening new Regional 
I O ffices at S ilchar, in addition 
j to the ones existing in Tripura 
! and Gauhati, besides opening 
. several fie ld  extension centres.

(c) Establishing a Nuclear 
Rubber Estate-cum-Training 
Centre at Tripura in 1,000 
liectates w h ich is intended to be 

= doveloped as o demonstration 
farm and training ground for the 

= personnel o f North Eastern 
i Region. This farm w ill be 
I con tro lled  by a senior official 
I o f the Board w ith the rank of 

a Jo in t Rubber Production
• Com m issioner,
i (d) Strengthening the existing 
I Rubber Research Centre at
• Tripura and establishing new
' sub-centres at Meghalaya, Assam

01 R e s rch ° ' "  ■
Steps are already afoot to 
mplement these proposals and ,
!» IS expected to have the whole! 
infrastructural facilities laid out ! 
before the close of this year. ■

. So c io -econom ic  problems 
!. The peculiar land tenure systems .

and the socio-economic settings '
: obtaming in the North Eastern :
[ States call for a special deal.
j m oresoasthey lackw hatisca lled  
( the 'Rubber Culture.’ Intention • 

of the Government of India 
i and the Rubber Board is to 

utilise the extensive stretches ; 
of virgin lands lying fallow in 

I these states for cultivating rubber :
■ with the full participation of the i 

respective State Governments 
and the people here. Shifting I

; cultivation, popularly known •
i as ’Jhutnming', has done
■ irrepairable damage to the 1

arable lands in these region, !
' resulting in denudation of 
 ̂ forests and gross destruction 
j of mother earth. i
I Rubber planting is  being 
: suggested also an effective 

alternative to Jhumming’ .
Besides increasing production of 

; naturr.l rubber, if adopted on
I large scale, rubber cultivation
■ w ill help toconserva land and seal, 

ensure round the year return, 
genarate more employment and

, upgrade the economic 
i condition of people and the 
1 exchequer I would even go to 
: the extent of observing that 
! adoption of rubber planting on
■ an extensive scale is the only 
1 acceptable course of action to 
1 ameliorate the ecooonw
' backwardness of the North 
; Eastern Region. v,h?fe there js 
, a proliferation of tntiJ*
I community. Th»s has to be go? 
i done with the b»9s«f»9s. 
i involvenwnt and actw* 

participation of the 
these regioo 
w ith the sof,&^-»urs( 
and v.?ides bv Tbeir

i B lo ck
i B lock p»oni;..g o’

the pallorn of Federal Land \ 
Development Authority and ; 
Sarawak Tribal Project in i 
Malaysia and the Nuclear Estate! 
Scheme in Indonesia is being 
considered appropriate for | 
effective land utilisation and ! 
rehabilitation of tribal families. ! 
The programme envisages ! 
development of large blocks of! 
plantations to the level of 
maturity which are subsequently I 
divided and distributed amongst 
educated, landless and 
unemployed persons in small 
units of economic size, This is 
viewed as a model, worth- i 
emulating for solving the 
social malady of unemployment, , 
ensuring proper land utilisation i 
and effective control of 
shifting cultivation. The workers 
to be engaged in such block ' 
plantations w ill be the ultimate 
beneficiaries of the resettlement j 
scheme. The families to be ! 
settled are selected in advance 

' before clearing of the block-
• pattern area for planting and 
I engaged as wage earners until
■ the parcel of plantations is 

handed over to them. Common ;
I facilities like group processing, <
I marketing, bousing, schools.
. ho^itals, centres of worship and •
' similar other community .
' development amenities w ill have 
i to be organised within each '
I Block Plantation Unit, to make ;
I it self-contained and compact, j

i A  study team headed by the i 
Hon'ble Union Deputy Minister ;

, of Commerce Shri. Purno A
■ Sangma and comprising of Shri. ■ 

Albinston Sangma, Hon'ble 
Meghalaya Minister for Soil 
Conservation. Shri. UP Singh. ; 
Director from the Ministry of

; Commerce, Shri. P. Mukundan 
i Menon. Rubber Production 

Conv'^issioner of the Rubber
• Board and myself had toured

Thailand and Indonesia 
last ’ th to acquaint with 

1 tr s:r,;tuta i r  < orgarisation of , 
; cf *̂  ' BJock Planting Schemes
! »n *tws« - '. 't r ie s , so as to 
; r m s *  the best r-iong them 
' for North Eastern R^ion.
• *.¥s i- 'e  C O - . - r e d  beyond doubt •

IS
- -  -  for i- cî -
■,.s V * '  S u r l  r - . ip o s f 's
■IR S K s n ir a  (-OT



the W o rld  Bank o r N A B A R D . j 
D eta iied  p lans fo r th is w ou ld  be ; 
draw n up a fter in stitu ting  an ) 
indepth study in to the w ork ing  - 
o f these B lo ck  P lan ting  
Schem es fay a team  o f experts.

S e lf - S u f f i c ie n c y

! These e ffo rts  to  boost rubber 
I p roduction  shou ld  be v iew ed  as | 
i a re levant p ropos ition  to  take ■ 
1 the coun try  to  se lfsu ffic ien cy . j 

A ga in s t the  projected demand 
j fo r 2 .20 ,000  tonnes o f natural I 
' rubber in  1984 -85, the dom estic | 
1 p roduc tion  is estim ated to  ;
; touch  on ly  1 ,85,000 tonnes. i 
; A fte r 15 years from  now , that 
; is by 2000  A D , the rubber 
‘ g ood s m anufacturing  industry in 
i Ind ia is supposed to  en large 

its consum ption  capacity  to 
I 5 lakh  tonnes. To cope  up w ith  I 
: th is, the rubber p lantation ;
1 indu stry  in the country  w il l ! 
! have to  treb le  Its present rate ! 
! o f p roduction  by then. Th is  is  I 
i p o ss ib le  on ly  by rep lan ting  ' 
I the o ld  and uneconom ic ho ld ings i 
} ex isting  in  the trad itiona l 
; areas and in troduc ing  rubber 
' to  new  tracts w herever su itab le  ■ 
' in  the tri=iditional and ’
’ non -trad itiona l zones. ]

; I w o u ld  re iterate that a ll the j
■ S ta tes in  the No rth  Eastern 
i Reg ion  shou ld  attem pt the ir best ’ 
{ fo r p lan ting  rubber in  as m uch ; 
I area as poss ib le  in the shortest 
I span o f time and endeavour to  •
• m axim ise  rubber production .
• F inance w il l  never pose a
i p rob lem  as the sca le  o f assistance 

now  o ffe red  under the Rubber
• P lan ta tion  Deve lopm ent Schem e 

as sub s id y  and loan w il l be
: adequate to  meet the entire cost 
. o f  cu lt iva tion .

' It Is g rat ify ing  to  note that the 
: dec is ion  makers in the respective 
: S ta te  Governm ents in th is region 
' are fu lly  se ized  o f the im perative 
' need to  take up rubber cu ltiva tion  
’ on a m assive sca le  and improve 
! econom ic  sta tu s o f these States, 
i T h is  has made the Board 's  task 
I easier.

: A  re a l h u rd le

; The ban im posed by the Un ion 
i Governm ent fo r c rea tion o f posts 
I and o ther requirem ents w h ich

was o rig in a lly  up to  30th 
September, has subsequently  ’
been extended now  to  31st •
M arch. 1985. This is  a real hurd le ; 
in im plem enting rubber j
developm ent p lans in the North 
Eastern Region. W e have 
appealed to  the Government that 
the ban shou ld  not be made 
b ind ing  in respect o f the action 
program m e for the North  East, so 
that we cou ld  go ahead w ith  the 
proposals, though w e are already 
behind schedule. W e hope that 
the Government w ou ld  pay heed 
to  ou r request and accord 
necessary exem ption.

The State o f O rissa is  yet another 
reg ion w here I -rge extent o f land 
has been spotted  su itab le for 
p lan ting  rubber. W e hnve been 
successfu l in impressing upon the 
Governm erit o f O rissa o f th is 
favourab le factor. W e learn now  
that the S ta te  Governm ent has 
appo inted  a senior IAS o ffic ia l 
as Nodal O ff ice r w ith  c lea rly  
defined tasks fo r exped itious 
in troduction  o f rubber cu ltiva tion  
in the S tate  both in the t ub lic  
and Private Sectors. Th is is 
indeed a step in the right 
d irection .

W h ile  advocating  the cause o f ' 
natural rubber and the need fo r ■ 
adoption o f rubber cu lt iva tion  ; 
on large sca le, ! have o ften  been i 
con fron ted  by a question from  ' 
certa in  quarters as to  |

"W h y  not face the c r is is  o f i
shortage fo r rubber by 
com m ission ing  a few  m ore 
synthe tic  rubber p lan ts vv th 
adequate capacity  to  p roduce 
the required quantity"?

W e il, a c rit ica l ana lysis and I  
assessm ent o f the com parative 
advantages and d isadvantages of ' 
Natural Rubber and Syn the tic  
Rubber, w il l be appropriate and 
re levant in th is con text, more so 
when the North  Eastern Region 
is  alt set fo r a m assive programme 
of rubber development.

T h e  s ta tu s  o f  N R

Natural rubber con tinues to  reign 
as "na tu re 's  most versatile  
vegetable p roduc t" in v iew  of 
its  all purpose ' quality. Nature 
has so g rac iou s ly  endowed 
natural rubber w ith  bu ilt- in

properties w h ich  no sinole 
substitu te  has been ab le to 
reproduce or match. A lso  not 
even a near substitu te to  natural 
rubber has been developed till 
now , though sc ience and 
techno logy  has made remarkable 
strides in recent times.

For underdeveloped economies 
natural rubber is best suited, as 
it enab les exp lo ita tion o f precious 
natural resources like  land. 
Rubber p lan ting  being labour 
intensive, can generate greater 
opportun ites o f employment. ! 
Natu ra l rubber p roduction is an i 
ag ro -econom ic  ac tiv ity  that could i 
be carried  out even on very small 
s ca le  w ithou t any risk A lso  this 
w il l prov ide a fa ir ly  remunerative 
return to  the producers for about 
25 years once the trees start 
bearing. Rubt>er planting is an 
operation w h ich  cou ld  be dona 
fu lly  w ith  indigenous resources. 
Rubber IS a hardy, perennial tree, 
idea! fo r regeneration and 
conservation o f so il and 
afforesta tion o f denuded areas,
A s  a forest c io p  it restores the 
e co log ica l equ ilib rium  so badly 
upset these days by merciless 
deforestation . Then again from 
the utilita r ian  po in t of view, 
rubber trees besides yie ld ing 
latex, p rovides va luab le  timber 
su ited  fo r furn iture, build ing 
m ateria ls and fire-w ood. Rubber 
trees are a lso  a major source of 
honey. O f late, the dried petioles 
o f rubber leaves have been found 
good as sp lin te rs o f matches. Yet 
another advantage w ith  natural 
rubber is that, it is a renewable 
and inexhaustib le  resource.

S y n th e t ic  R u b b e r

A s  against th is, synthetic  rubber 
is made out o f expensive and 
exhaustib le  feed stocks like 
Petroleum . Se tting  up o f a 
synthetic  rubber p lant is a highly 
cap ita l intensive proposition, as 
it requires large s ized  p lant and 
ma hinery insta lla tions of high 
capacity  utilisa tion. The g lobal 
pattern is. to  go in fo r synthetic 
rubber factories w ith  annual 
capacity  o f over 1,00,000 tonnes. 
T h is  w ou ld  be d iff icu lt  under 
Indian conditions, as not only 
p lan t and m ach inery but also 
techn ica l know -how  w ill have to 
be imported. Huge industrial



insta lla tions for producing 
Synthetic Rubber would cause 
atmospheric pollution.

Cost-benefit w ise also, natural 
rubber production is far less 
expensive compared to 
manufacture of Synthetic Rubber. 
For instance, for erecting a 
Synthetic Rubber factory of 
1 ,00,000 to il capacity about 

: Rs. 800 - 1000 crores w ill have 
i to  bs spent, out of which 50%
, w ill be in the form o f foreign 
! exchange. On the other hand, 
i if lands are available, it w ill be 
j possib le to reforest 4,00,000 
j hectares w ith  rubber w ith the 
1 same investment which w ill 
' produce at feast 6,00,000 tonnes
• of natural rubber per year. In 
! respect o f generation of 
; employment on investments, i l  is 

150 times more in natural rubber 
I than in synthetic rubber.

The foregoing analysis w ill enable 
to  draw  the inference that 

j investing in  natural rubber 
I production w ou ld  be far more 
’ feasib le in the socio-econom ic 

setting in developing countries 
like India. The same proposition 
em inently ho lds good for North 
Eastern Region also.

U t i lis a t io n  o f  ru bbe r w o o d  
, in  T h a ila n d

1 During our recent study tour of 
, the South East Asian countries,
; we had occasion to see quality 
i furn iture and other utility  items 

fabricated out o f rubber wood in 
Thailand. W e are highly 
impressed at quality of these 
materials. Certa in  items of 

I furn iture looked like  white cedar.

‘ We in India have enormous 
; w ealth o f rubber wood which 
' cou ld  be ga in fu lly  exploited to 

our advantaye. The example of 
! Thailand is worth emulating in 

our C o u n try  as w e have started 
! expertencmg real dearth for 
. traditional items of timber which
• hag made them highly expensive 
I Rubber wood is like ly to provide 
, us the answer In fact isolated 
I attempts are being made now in 
' Kerala by certa in wood 
; fabricators to  use rubber wood 
. for furniture and building 
j materials. But the quality of their

pramota projects tor appropriate 
utilnation of rubber wood in India.

Budget proposals

find in the Agenda 
placed before you, the Revised 

; Budget for 1984-85 and the 
- Budget Estimate for 1985-86 
: which is t-s. 15.18 crores ’ 

respectively. The proposals have 
i a high degree of R & D 
; orientation, sharing over 86% of 
j the total budget. About 76®; of 
. the total budgets are under PLAN.
, Almost 70% of the total Plan 
, provisions is earmarked for 
I subsidy for rubber growers 
j Pool Fund expenditure meant
■ exclusively for rehabilitation of 
I small growers are budgetted at 
i Rs. 1.4 crores for 1 9 8 4 ^  and 
. Rs. 1.69 crofBS for 1985.86.

The major R & D schemes 
provided for in the budget ir>clude 
Rubber Plantation Development 
Scheme, Accelerated development 
of Rubber Plantation in the North 
Eastern R^ion, Research work

■ on perfecting Tissue Culture 
te:hnology in breeding high

. yielding rubber varieties,

. Developing a GE'̂ fWl PLASM 
; Garden, Establishing High 
: Altitude Research Stations and 
I proposals for improved processing 
: and cooperative marketing of 
: small holders rubber A notable 
• feature of the provisions is that 
; the establishment expenditure
■ for operating the proposed
' schemes has been kept as low as 
[ 15% of the total in 1984-85 and 
I 12% in 1985-86.
; The revenue from cess collection 
i is estimated at Rs. 7 crores 
; during 1984-85 and Rs. 9.35 
’ crores in 1985.86. With effect 
I from August this year the 
; Government has enhanced the 
; cess on rubber to 50 paise per 
i kg Even with this enhancement,
J the balance of deposits of cess
! fund with the Governrrwnt of
1 India which stood at Rs. 23.^

crores on 1 ,4 , 1984 would be
! reduced to Rs. 4 71 crores by the 
1 end of March 1985.

I Demand and Supply

The Statistics and Import I Export 
Committee had exhaustively 
reviewed the Demand and Supply 
position of rubber yesterday.
The notes and minutes of the 
same are placed before you.

The deficit lo  be met by import 
of natural rubber during the year ’ 
IS estimated as 29.000 lonnes.
There was some d-alay in effectmg 
import and distribution this year ; 
also. You may recall that 1 had 
stressed on several occasions 
in the past that import and 
distribulior of rubber should be 
restricted to the lean production 
months of June - August and ; 
February • March, Unless this 

: 15 rigidly followed stabilisation of 
rubber prices could not be 

: achieved.

Challeng ing task !

i The Rubber Board is fully 1
- conscious of tho responsibilites i

cast on it as a result of the ,
I multifarious development '■
. activities undertaken. Past 
; performarwc of the Board in i

boosting rubber production in the 
country has won wide-spread 
appreciation from ail quarters. |
This has inspired us to rededicate 
ourselves to the tasks ucidertaken.
I am sure that we w ill be able to 
fulfil our commitments for the 
future with the goodwill and 
cooperation of everybody 
concerned.

In terms of promise and 
performartce, I am indeed glad 
to place on record that Rubber 
Board has outpaced all other 
Commodity Boards. In respect 
of revenue and expenditure also 
Rubber Board is at the top of 
the list.

. Despite these impressive gains.
1 regret to note that the Rubber 

; Board is yet to be accorded the 
due recognition and status it 

. deserves I have been repeatedly
• pleading for this, but of no avail.
• I hope the Government w ill pay 

hoed to our appeal and get us
' ihe due place asexpeditiDUsly

as possible.
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A N  E X C L U S I V E  T R A IN IN G  F O R  N U N S

An exclu s ive  tra in ing  programme for Nuns has been arranged]under the jo in t auspices of Rubber Board' 
and M O C  at V idyanagar near Rubber Research in stitu te ,o f India. The tra in ing  programme w ill be held 
on 22nd Novem ber 1984. Shri P M ukundan M enon  Rubber P roduction Com m issioner w ill inaugurate 
the programme. The function  is  to  be presided over by Shri NK  Gopalakrishnan , Managing Direcior 
P lan tation  Corpora tion  o f Kerala Ltd. The classes on d iffe ren t top ics  w/ill be handled by S/Shri MG 
Jagad ish  Das. KK  Ram achandran P illa y , PS  Kuriakose, Jo y  P  Korah, Rajendran and Sm t. S. Sulochanamma. 
Abou t 200  nuns from  the various d ioceses o f Kerala are expected to  partic ipate  in the training 
program m e. Shri V K  Bhaskaran Nair o f M od i Rubber P ro je ct w il l preside over the conclud ing session 
of the tra in ing  program m e on the same day. Sh ri P J  Thomas, Chairm an. Rubber Board w ill inaugurate 
The speakers on the occasion inc lude S  Shri Manarcadu M athew , PK Narayanan,Dr. M V  Joseph, and 
Rev. Fr. G eorge Vavanikunnel.

I'AttS m
in m m m

M a laya lam  and English da ilie s  now -a-days carry farm  pages m ain ly  fo r the benefit of farmers. Useful 
a rtic le s/n o tes  are being  pub lished in these pages w h ich  among othe r th ings g iv e  g u id a n c e  on calendar 
o f opera tions etc. The co lum ns in farm  pages serve as a medium to  com m unicate the innovations in 
agricu ltu re . To a farmer, h is v is ion  gets w idened thereby insp iring  for new  efforts to  improve the 
produc tiv ity . M o st o f the co-operative  Banks have now  started a novel programme to  d isp lay the
farm  pages o f da ilie s  ' in the notice  boards as it w ou ld  enable the ir members to  read the co lum ns when they 
v is it  the  Bank O ff ice . A  page is to  be d isp layed fo r a week. D isp lay ing  farm pages s im ila rly  by other organ­
isa tions, lik e  v illag e  libraries, soc ia l o rganisations, nationalised banks etc c ou ld  popu larise farm pages effectively.
Such  a step w o u ld  u lt im a te ly  prove to  be a p rom otiona l activ ity  in d issem inating the  latest farm  technology.



Rubber growers from Kuiathur 
(Kuravilartgad) who attended the 
'Sssthredarsan' at the Rubber 
Research institute of India with 
Director Dr, MR Selhuraj. The 
growers are the members of Farm 
Exchange Ciub, Kulathur.

Stiri P John Joseph (Asst. Deve­
lopment Officer. Rubber Board) 
has been nominated as a member 
of Philatelic Advisory Committee 
of Govt of India.



K U B B K K  S K n iN A K  

A T  V A K A T H A N A M

A  rubber g row ers ' sem inar w as 
he ld  at Vakathanam  under the 
jo in t ausp ices o f Rubber 
Board. M o d i Rubber and the 
Co -ope ra tive  S o c ie t ie s  at 
Na iunnacka l and Vakathanam . 
Shri P J  Thomas, Chairm an, 
R ubber Board  inaugurated the 
sem inar, Sh ri J a c o b  Joseph  
Kondody presided.

Shri Ja co b  Jo seph  Kondody addressing the con clud ing  session.

A  v iew  o f the gathering

Sh fi V K  Bhaskaran Na ir presented 
a survey report. The technica l 
o ffice rs o f the Rubber Boaid  
took  c lasses on various top ics. 
Sh ri Joseph  M o n ip a lly  inaugurated 
the con clud ing  session. Shn 
Kanam Rajendran M L A  
presided. S /Sh ri Oommen 
Chandy M L A . C F  Joseph  M LA .
S . Gopa lan IAS, Ja co b  Joseph 
Kondody, M V  M a thew  and Prof. 
Rajappa Pan icker apoke on 
the occasion. Perm its were 
issued to  18 rubber growers. 
Shri V K  Bhaskaran Naif 
w e lcom ed  the gathering and 
Shri V M  Itty proposed 
d vote o f thanks.



SEMINAR AT 
BADIADKA

The tubbet growsrs assembled 
at Badiadka.



UPASI 

EXHIBITION

Sh r i R  Venk itaram an, V ice  P resident o f India v is ite d  the Board ’s  p av ilion  at U P A S i.

S h r i Jo sep h  M o n ip a lly , V ic e  Chairm an Rubber Board  presented a paper at the annual 
m eeting  o f the U n ited  P lan ters ’ A sso c ia tion  o f Sou th  India he ld  at Conoor.



WORLD BANK AID FOR RUBBER IN ME STATES

rlie  Ouputy M inister for | 
Commerce. Mr. PA Sangma, , 
w ho has concluded a two-week ; 

v is it to  Malaysia, Thailand, | 
Indonesia and Smgapore, said | 
that land development schemes | 
like  that o f Malaysia could w ell : 
ba iidopted in north eastern 
Indici to g row  rubber, oilpalm 
and other plantation crops.

Mr. Sangm a’s six-member 
dolegdtion included Mr. 
A lb inston Sangma, a M inister 
of Meghalaya, which is one of 
the States selected for rubber 
p lantations along w»lh Assam, 
Tripura. M izoram  and Arunachal 
Pradesh. A  p ilo t scheme

costing Rs. 6.5 crores to grow 
rubber is to  be launched 
shortly. The World Bank is 
expected to offer Rs. 100 crores 
to the rubber planting scheme.

India imports 35.000 tonnes of 
rubber a year which is 20 
per cent of its requirement, 
atainly from Malaysia a portion 
of which goes through 
Singapore. India plans to be 
self-sufficiant in rubber by 
the year 2000. Mr Sangma 
also studied the rubber 
plantations in Thailand and j 
Indonesia from which loo India ) 
plans to buy more' rubber 
to diversify imports. ;

In Malaysia' Mr. Sangma held 
discussions with Government 
leaders to emphasise the necessity 
of Malaysia buying more Indian 
goods to reduce the ^
unfavourable trade gap of 
F̂ s. 140 crores out of a total I 
trade of Rs. 255 crores mainly ! 
because of large purchases ; 
of palm oil and rubber. j

During the discu^ions it was { 
suggested to Mr. Sangma that * 
joint ventures that produce 
value-added rubbe'r goods, food 
and wood products would 
be welcome.

(The Hindu)

U P A S I  S E EK S  M O B E  GO VT. SU P P O R T

M' r George John, President of 
the United Planters 

Assoc ia tion o f Southern India 
(UPASI) pleaded fo r favourable 
po licy  response from the 
government for a healthy and 
tim e ly implementation of a Rs.
1,600 crore plantation proposal 
during the 7th plan period.

1 Absence of proper interaction 
; between planners and 
' implementors of plans resulted 
' in relative failure of tapping
■ full plantation potential during 

past five Mr John said m
his presitisnlial addrsss at the
91st Upasi annual conference. 
While industry was involved

I in formulation of the 7th plan 
! for tea, it has not besn mvolved 
i as much for other plantation 
i crops. Mr John suggested an 
i almost one window arangement 

for plantation plans relating to
• taxes and policies relating 

to land, fuel reserves, inputs, 
taxation, centre state coordination,



grow er representation on 
. Gorr^modity boards and the like.

M r  Jo h n  po in ted  out that the
• 7th p lan invo lved  new  p lanting  
 ̂ o f tea, co ffee , rubber and 
, cardam om  on about 1.75 lakh 

hectares, 95 ,000 hectares in 
non-trad itiona l reg ions, besides 
rep lan ting  85 ,000  hectares and 
in fi l lin g  in  0 .3  lakh hectares. 
S tud ies show  up large uncovered 
f inanc ia l gap  after counting  
fin an c ia l suppo rt from  the 
com m od ity  boards. There w as 
need fo r deprecia tion a llow ance  
and developm ent fund to  be 
created  from  pre-tax pro fits 
fo r  supp lem enting  f inance  to  
enab le  industry f ind  funds fo r 
developm ent from  internal 

; surp luses.
- M r Jo h n  em phasised that there [ 

shou ld  be no b lind  en largem ent 
o f areas under co ffee  w h ile  ; 
such areas cou ld  be ,
p ro fita b ly  turned to

■ rubber. He a lso  w arned aga inst  ̂
ventu ring  in to non-trad itiona l 
areas w here the cost benefit 
d id  not warrant it.
M r Jo h n  d iscussed h igh Tea | 

I p rice s  and p leaded that if at a ll . 
; any con tro ls  have to  be exercised ,■ 

it is better that they are ;
) im posed by industry itse if. The • 
I governm ent can  enter on ly  if ' 
I the con tro ls  are not found
• to  be se lf-m anageab le . M r Jo h n  ; 
: po in ted  ou t lift in g  o f w orst : 
‘ recession w as good news and
! im proved prices 
I had had defin ite  in fluence 
i on p roduc tion . Sou th  India 
; w o u ld  harvest during  current ;

year a ll- t im e  record c rop  o f , 
; 140 m illio n  kg o f tea, 170,000 | 
; tonnes o f co ffee  and 185,000 j 
I tpnnes o f rubber besides I
I rem arkably recovering in 
' cardam om  p roducing  3,000 
I tonnes. Exports o f p lantation 
. p roducts shou ld  fetch Rs 1,000 
. du ring  current financ ia l year, 
i B en e fits  w il l go both to the
• governm ent and labour.
! "O ne  o ften hears charge about 
' teas 60 ca lled  h igh prices. I 
; do not intend to  take defensive 

posture agomst th is a llegation 
‘ .which stem s from com ib ination 

o f exaggeration and econom ic 
d isorien tation . A dm itted ly  market 
fo r tea reg istered upw ard  trend

s in ce  1983 but th is  is  a w elcom e 
developm ent and is a g lobal 
and cyc lic a l phenom enon com ing 
as it does after years of 
uneconom ic and depressed prices.

it  may be asked w hether press, 
pub lic  and the governm ent 
w ou ld  have become sensit ive 
to  the issue had tea prices 
g radua lly  risen in parity  w ith  those 
o f o ther com m odities. A s  it 
happened tea suffered long 
period o f stagnancy and decline 
and now  a sudden recovery. 
Curren t developm ent also m asks j 
the fact that during three years 
to  1982 m any estates w ere - 
deep in the red, m any cou ld  ; 
not meet the ir debt or pay 
supp lie rs b ills , m any were in ; 
arrears o f w ages and sta tutory i 
ob liga tions . Pub lic  mem ory | 
being  p roverb ia lly  short travails 
w h ich  tea producers have had 
to  s igh t of in the present j
debate. Aga inst th is background j 
current market prices fo r tea 
w as not a m atter o f ju b ila tion  ; 
but re lie f having w iped  ou t ; 
accum ulated d e fic it and putting  ; 
industry back on ra ils. I

In te re s ts  to  b e  p ro te c te d

M r Jo h n  agreed that need o f j 
consum ers' interests shou ld  be 
protected and m entioned that 
producers have made ava ilab le  
som e tea at concessiona l rates | 
fo r certa in  segments o f 
dom estic m arket To remove ; 
p sycho logy  o f shortage the 
industry, particu la rly  in the south, : 
vo lun ta rily  augm ented sa les 
through auctions. It has loya lly  | 
adhered to  the governm ent's i 
p o licy  o f augm enting p roduction i 
to  635 m illion  kg th is  year. ; 
M r John  sa id  these shou ld  [ 
s tab ilise  p rices at custom ary ; 
low  levels. I

"A d d it io n a lly  there cou ld  be a ; 
serious upsetting  o f market 
fo rces and a sharp dec line  in 
p rices consequent on regu la tion I 
on exports introduced last week. • 
"It is my conv ic tion  that free* 1 
m arket w il l serve pub lic  better 
than a market c lustered w ith 
con tro ls  such as recent orders  ̂
com pe lling  producers to  bring : 
the ir tea to  the auction s or \ 
seeking va luation  by brokers as ; 
a p recond ition fo r d irect export j

by p roducers." M r John said 
Regarding the antic ipaed enormous '
coffee crop, M r John  felt t
w ithou t a vury substantia l increase • 
in exports from  India from the i 
present 40 000 tonnes 
international coffee marketting !
arrangement w ill be of no •
advantage to  India, "ou r large  ̂
surp lus w il l have to be sold 
at heavy d iscounts as in last 
tw o  years. It is  but i
con trad icto ry  that coffee is sold ! 
at a d iscount in w orld  market ; 
and Indian producers are asked 
to pay penal export duty.
There w as need fo r further 
re laxation o f export duty '
bu rden .”  he said. ,

M r John  sa id  the 7th programme • 
o f open ing  new  coffee areas 
at h igh cos ts w as drawn up 
on the assum ption that world 
coffee price s w ou ld  be '
m ainta ined at h igh levels.
There is hard ly  any bteakthrough ' 
in Indian consum ption urgently . 
needed as a coro lla ry  to |
developm enta l p lanning Overall I 
price  rea lisa tion on 1983-84 t
c rop  is fa r less than export :
auction  average. If price I
average is again the same or less ; 
fo r current year return on ;
co ffee  w ou ld  now  a llow  planters ' 
to see d istant prospects.

In the con test o f  increasing 
dennand for rubber and increase 
in  dom estic rubber production 
Upasi had never been against ■ 
stop-gap im ports but are anxious : 
that im port management 
shou ld  ensure fa ir p lay in , 
respect o f p ric ing , tim ing, j 
d istribu tion, grades and duty t 
structure "O f  even more concern 
to  us IS suggestion by 
m anufacturers o f rubber goods 
that it w as better to  re ly on 
im ports as long-term  solution. 
A part from  like lih ood  o f world 
prices exceeding Indian levels i 
as in the past it w as |
inconce ivab le  that India w ith : 
vast p roduction base and growing i 
m anufacturing sector should . 
be dependent on other countries  ̂
to  m eet normal domestic 
requirem ent Extent of gap is 
re la tive ly  sm all and fo r an 
agro-based enterprise w ith 
outstanding record o f production : 
g row th  o f 9 per cent annual |
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TH E  Q U ARTER

Since very long Rubber Board has been 
advocating the use of high yielding planting 
materials with the object of achieving maximum 
output from the rubber plantations in the 
country. The demand for rubber is increasing 
thereby widening the existing gap between 
demand and supply. In order to meet the 
ewer growing demand, rubber production in 
the country has to be stepped up by 
maximising output from existing holdings and 
introducing rubber to new areas. In this 
context, more emphasis has to be laid on 
the u ê of high yielding planting materials. 
Rubber Board has now invited applications 
for the supply of high yielding planting 
materials during 1985 A  noHfication giving 
details of cost of planting materials, d.stri- 
bution centres etc has been published in 
leading English and Malayalam daiKes 
A pp lica tion s which come under Boards aid 
schemes w ill receive priority in the order ot 
receipts. Small rubber would be
allowed price concessions also for budded 
stumps and budwood. Those who avâ l this 
opportunity should undertake rubber ^an mg 
with earnestness and enthusiasrn ^  that 
throughout the gestation penod a°P
propat maintenance and upkeep could be done.



R e g io n a l O f f ic e  a t N ila .n b u r i

The first p lanting  permit anrt ,
subsidy cheques were d is lributsd  j
to  the grow ers by Shri. M P . ;
Gangadharan, M in iste r for 
Irrigation, Kerala and Shri. 
Aryadan Mohammed, Member. 1
Rubber Board respectiveiy at Ihe 
inaugural function  jhetd in 
connection  w ith  the.opening of̂  '
the new  o ffice  at N ilambur. 
Fo lic ita tion  speeches v\ere

NEW RUBBER BOARD 
REGIONAL OFFICES

T w o  new  Reg iona l o ffice s o f the 
Rubber Board have been opened 

 ̂ at N ilam bu r and Trir.huf.
• Sh ri. K. Karunakaron, Ch ie f
• M in is te r o f Kerala inaugurated
• both the o ffice s  on 13th April,
; 1985, Sh ri. P J  Thomas,

Chairm an, Rubber Board, presided 
over the func tion s he ld at 
N ilam bu r and Trichur.



NtW RUBBER BOARD
re g io n a l 0 FF1C6S

idelivfcrod by S. Shri A, Kunhccrati, 
.M em ber. Rubber Board,
C M  John, PP. Moosakulty and 

|KR . Purushothama Iyer.
IShri. PK. Narayanan. Public 
i Re la tions officer, Rubber Board 
t w elcom ed the gathering and 
;Shri M G . Jagadish Das, Joint 
■Rubber P roduction Commissioner 
■proposed a vote of thanks.
[A  larne gathering including the 
rubber grow ers from Malappuram 

: D is tr ic t attended the function.

Regional O ffice at Trichur

The inaugural meetir̂ g of the 
Regional office atTrichur was 
held in the evening on 13th 
April. 1935. Shri VM Sudhiran, 
Speaker of the Kerala Assembly 
released the first planting permil- 
Subsidy cheques were distfibuJed 
by Shri. Therampil Ramakrishnan 
MLA. S/Shri, Tr̂  Seetharaman, 
TP. Anantharaman, PAL- Meoon 
and K Padmanabhan, Member 
Rubber Board spoke on the 
occasion, Shri, f-K. Narayanan, 
welcomed and Shri, PS Kuriskose, 
Dy Rubber Production 
Commissioner proposed a vole 
of thanks.



RUBBER  
C E N S U S

Rubber Board has started fa census in  rubber area o f Vaikom  .Ta luk. During 
ih e  cou rse o f the census, d e ta ils  like  actual area under rubber, number of rubber 
trees, number o f other trees in  the area, p roduction o f rubber from Ap ril 19a4 
to  M a rch  1985, cu ltu ra l p ractices adopted in the rubber p lantations, labour 
em ployed etc w il l  be co llected . Under the rubber A c t 1947, a ll the rubber 
g row ers have to  reg ister the ir rubber area w ith  the Rubber Board. But many 
ho ld ing s s t ill remain unregistered w ith  the resu lt in several cases actual 
ho ld ing s v a iy  from  the reg istered area The census cu rren tly  undertaken woum  ̂
he lp  to  study Ihe d iffe rence between the actual area and the registered area in 
the Taluk.

In a u g u ra t io n

T lie  programme w as fo rm ally  inaugurated at a rubber g row ers meeting on . 
6th  M arch  1985 a i  the St. Thomas Sunday S choo l Ha li, Arunoottim angal.Ji^  : 
Shrj P M ukundan Menon, w ho  inaugurated tht; m eeting emphasised the now  
fo r a de ta iled  census to  asses? the actual area under rubber. He '
that the present attempt w ou ld  help to  com p ile  the basic data required by 
the Rubber Board. The m eeting w as jo in tly  organised by the Kaduthuruthy 
Rubber M arketing  Soc ie ty  and the Rubber Board. Shri NE An tony  Nedungottih 
w ho  w elcom ed the gathering advised the rubber g row ers to  cooperate wim 
th e  rubber census sponsored by the Rubber Board. Rev Thomas VadaKKe- 
m ukale l presided. Shri P Rajendran, Dy. Dev. O fficer, Rubber Board Regional 
O ffice , Kottayam  proposed a vote o f thanks.

The rubber g row ers w ho  partic ipated  in the meeting f iled  the questionnaires 
there Itself and handed over tliem  to  the concerned o ffic ia ls



r u b b e r  in  INDIA 
m isconceptions and re a lit ie s

GEORGE JACOB

M a n y  eye  b ro w s  w ere  ra ised 
w h e n  th e  G ove rnm en t o f 
Irtd ia had  f in a lly  g iv e n  the 
g re en  s ig n a l to  the R ubber 
B o a rd  to  g o  ahead  w ith  the 
P ro c e s s in g  C o m p o n e n t of 

i th e  K e ra la  A g ricu ltu ra l 
: D e v e lo p m e n t P ro je ct (K A D P ) 
; f in a n c e d  by  th e  W o r ld  Bank, 
i T h e  P ro je c t  in te ra lia  in c lu d es  
I th e  s e t t in g  up  o f ten 
; ru b b e r p ro c e s s in g  factorie s 
: in  th e  p re d o m in an t rubber 
' sm a ll h o ld e r  a reas to  convert 

a  s iz e a b le  sh a re  o f the ir 
. c ro p  in to  te ch n ica lly  
i s p e c if ie d  b lo c k  rubber 

p o p u la r ly  k n o w n  a s  c rum b 
rubber. T h is  m ove  w as 
w e lc o m e d  b y  a  w id e  c ross 

, s e c t io n  o f  th e  peo p le  w h o
■ w e re  c o n ce rn e d  abou t

the w e lfa r e  a n d  w e ll be ing  
o f  th e  ru bb e r p lan ters 
s ig n if ic a n t ly  sm a ll p roducers. 

. H o w e v e r, th e  idea  d id  not 
' f in d  f a v o u r  w ith  certa in  
1 s e c t io n s  o f  th e  rubber 
I c o m m u n ity . T he  crepe m ill 
j in d u s t r /  s a w  in  it  an  attem pt 
I to  e lim in a te  them  from  the 
' ru bb e r s c e n e  o n ce  and
■ fo r a ll. T h e  rubber dealers

SYNOPSIS

w hose  profits are heavily 
dependan t on v isual grading 
system  v iew ed  the w ho le  
con cep t o f organised crop 
co lle c t io n  and processing 
w ith  mistrust- The consumers, 
s ign if ican t ly  the m ajor tyre 
com pan ies know ing ly  or 
u n know ing ly  show ed only 
l im ited  optim ism  on  the 
su cce ss  o f crum b rubber in 
India, M ed ium  and small 
rubber g ood s manufacturers 
looked  upon it w ith 
s cep tic ism  and considered  it 
as a deliberate attempt to 
increase the price o f raw 
rubberto  b ene fit lh e  producers 
on ly. A ll these are now  
th in g s  o f the past as it 
happened in the m idd le of 
the last decade. The 
Kerala Agricu ltura l 
D eve lopm ent Project is 
already half w ay  through 
and the rubber industry in 
general has got reconciled 
w ith  crum b rubber by now. 
However, it canno t be said 
that th is po lym er has been 
read ily w e lcom ed  and w ide ly  
accepted  in  the Indian 
market. Even now  there are

: In tro d u c t io n

Indid is now  on the threshold 
of a ravolutionary transition 

[from the age o ld  conventional 
'system  of processing into a

; modern era of techntcaliy 
I specified rubbers and special 

rubbers This change is brought 
about by a growing awareness 

i on the need to develop 
! organised collection, processing

people yet to  be convinced 
about the need for crumb 
rubber in India. Similarly 
there is still quite a lot of 
ignorance about th is rubber, 
particularly its advantages, 
among the small and 
medium consumers. Probably 
th is is due to  the lack of 
appreciation of the need 
for India to  go in a big 
way into crumb rubber 
production and also the 
absence o f a realistic 
assessment of its advantages 
to  the various sections of 
the rubber community.
This artic le is intended to 
d ispel such doubts if any 
in the m inds of the critics 
by presenting the whole 
issue in the correct 
perspective. A  convinc ing 
analysis is made through 
th is artic le to  justify the 
need for India to  go  into 
crumb rubber production 
From various ang les and 
perspectives. The author is 
the A ^ is ta n t Secretary 
{M arket Intelligence) 
of the Rubber Board.

and marketing of small holders 
rubber The need for 
levolulionary changes in the 
field of natural rubber 
processing was felt as the 
structural changes taking place
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Rubber Board has started ,’’a census in rubber area o f Vaikom  .Taluk. During 
the course o f tfie  census, d e ta ils  like  actual area under rubber, number of rubber 
trees, number o f other trees in the area, p roduction  o f rubber from April 1984 
to  M arch 1985, cu ltu ra l p ractices adopted in the rubber plantations, labour 
em ployed etc w ilf be co llected . Under the rubber A c t  1947, all the rubber 
grow ers have to  reg ister the ir rubber area w ith  the Rubber Board. But many 
ho ld ings stilt remain unregistered w ith  the resu lt in several coses actual 
ho ld ings va iy  from  the registered area. The census cu rren tly  undertaken would 
he lp  to  study the d ifference betw een the actual area and the registered area in 
the Taluk.

In a u g u ra t io n

The programme w as fo rm ally  inaugurated at a rubber g row ers meoting on 
6th M arch  1985 ot the St. Thom as Sunday S choo l H a ll, Aruiioottimangal<m 
Shri P Mukundan M onon, w ho  inaugurated the m eeting em phasised the 
fo r a deta iled  census to  assess the actual area under rubber. He hcjp«“ 
that the present attempt w ou ld  he lp to  com p ile  the basic data required bv
the Rubber Board. The m eeting was jo in tly  organ ised  by the Kadulhuruthf
Rubber M arketing  Soc ie ty  and the Rubber Board. Sh ri NE An tony  NedungoiW. 
w ho  w elcom ed the gathering adv ised  the rubber g row ers to  cooperate w'tn 
the rubber census sponsored by the Rubber Board. Rev Thomas VadakKe- 
m ukale l presided. Shri P Rajendran, Dy. Dev. O fficer, Rubber Board Regional _ 
O ffice , Kottayam  proposed a vote o f thanks.

The rubber g row ers w ho  partic ipated  in  the m eeting f ile d  the questionnaires ,
there itse lf and handed over them to  the concerned  o ffic ia ls .



CRUMB RUBBER IN INDIA 
MISCONCEPTIONS AND REALITIES

G EO RG E JA C O B

M a n y  e y e  b ro w s  w e re  ra ised  
w h e n  th e  G o v e rn m e n t o f 
Ind ia  h ad  f in a lly  g iv e n  th e  
g re en  s ig n a l to  th e  R u b b e r  
B o a rd  to  g o  a h e a d  w ith  th e  
P ro c e s s in g  C o m p o n e n t  o f  
th e  K e ra la  A g r ic u ltu r a l 
D e v e lo p m e n t P ro je c t  ( K A D P )  
f in a n c e d  b y  th e  W o d d  B an k . 
T h e  P ro je c t  in te ra lia  in c lu d e s  
th e  se tt in g  u p  o f  ten  
ru b b e r p ro c e s s in g  fa c to r ie s  
in  th e  p re d o m in a n t ru bb e r 
sm a ll h o ld e r  a re a s  to  c o n ve rt  
a s iz e a b le  sh a re  o f  th e ir  
c ro p  In to  te c h n ic a lly  
s p e c if ie d  b lo c k  ru b b e r 
p o p u la r ly  k n o w n  a s  c ru m b  
rubber. T h is  m o v e  w a s  
w e lc o m e d  b y  a w id e  c ro ss  
s e c t io n  o f  th e  p e o p le  w h o  
w e re  c o n c e r n e d  ab o u t 
th e  w e lfa re  a n d  w e l l b e in g  
o f th e  ru b b e r p la n te rs  
s ig n if ic a n t ly  sm a ll p ro d u ce rs . 
H o w e v e r, th e  id e a  d id  no t 
f in d  f a v o u r  w ith  c e rta in  
s e c t io n s  o f  th e  ru bb e r 
co m m u n ity . T h e  c re p e  m ill 
in d u s try  s a w  in  it a n  a tte m p t 
to  e l im in a te  th e m  fro m  th e  
ru bb e r s c e n e  o n c e  a n d  
fo r a lL  T h e  ru b b e r d ea le rs

SYN O PSIS

w h o se  p ro f its  a re  h e a v ily  
d e p e n d a n t o n  v is u a l g rad in g  
sy s te m  v ie w e d  th e  w h o le  
c o n c e p t  o f  o rg an ise d  c ro p  
c o l le c t io n  a n d  p ro ce ss in g  
w ith  m istrust. T h e  con sum ers , 
s ig n if ic a n t ly  th e  m a jo r tyre 
c o m p a n ie s  k n o w in g ly  o r 
u n k n o w in g ly  sh o w e d  o n ly  
l im ite d  o p t im ism  on  th e  
su c c e s s  o f  c ru m b  ru bbe r in  
In d ia , M e d iu m  and  sm a ll 
ru b b e r g o o d s  m anu fac tu re rs  
lo o k e d  u p o n  It w ith  
s c e p t ic ism  a n d  co n s id e re d  it 
a s  a d e lib e ra te  a tte m p t to  
in c re a se  th e  p r ic e  o f  raw  
ru bb e r to  b e n e fit  th e  p ro d u ce rs  
o n ly . A l l  the se  a re  n o w  
th in g s  o f  th e  p a s t a s  it 
h a p p e n e d  in  the m id d le  o f 
th e  la s t  d e c a d e . T h e  
Kera la  A g r icu ltu ra l 
D ev e lo p m e n t P ro je c t is 
a lre ad y  h a lf  w a y  th rough  
a n d  the ru bbe r in du stry  in  
gene ra l h a s  g o t re co n c ile d  
w ith  c ru m b  ru bb e r b y  now . 
H o w e v e r, it c a n n o t b e  sa id  
th a t th is  p o lym e r has  been  
re ad ily  w e lco m e d  and  w id e ly  
a c ce p te d  in  th e  Ind ian 
m arket. E ven  n o w  th e re  are

p eo p le  y e t to  b e  c o n v in c e d  
a b o u t The need  fo r  c rum b  
ru bb e r in  Ind ia. S im ila r ly  
th e re  is  stiH q u ite  a lo t o f 
ig n o ra n c e  ab o u t th is  rubber, 
p a rt ic u la r ly  its  advan tages, 
am o n g  the sm alt and 
m ed ium  con sum ers . P rob ab ly  
th is  is  d u e  to  the  la ck  o f 
a p p re c ia t io n  o f  the need  
fo r Ind ia  to  g o  in  a b ig  
w a y  in to  c rum b  rubber 
p ro d u c t io n  and  a ls o  the 
a b se n ce  o f  a  re a lis t ic  
a sse ssm en t o f its  advan tages 
to  th e  v a r io u s  se c t io n s  o f 
th e  ru bbe r com m un ity .
T h is  a r t ic le  is in tend ed  to 
d is p e l su ch  d o u b ts  if any  
in  the m in d s  o f  the c r it ic s  
by  p re sen ting  the w h o le  
is su e  in  th e  c o rre c t 
p e rspe ctive . A  c o n v in c in g  
a n a ly s is  is  m ade  th rough  
th is  a r t ic le  to  ju s t ify  th e  
need  fo r Ind ia to  g o  in to  
c rum b  ru bbe r p ro d u c t io n  
from  v a r io u s  an g le s  and  
pe rspe ctive s . T h e  au tho r is 
th e  A s s is ta n t  Se cre ta ry  
(M a rk e t  In te llig ence) 
o f  th e  R u b b e r Board,

J In tro d u c t io n

iT n d ia  is now  on the threshold
I-•■of a revolutionary transition 
from the age o!d conventional 
system of processing into a

modern era of technica lly
■ S', e c if ie d  rub be rs  and  s p e c ia l
' rubbers This change is brought 
. about by a grow ing awareness
■ on the need to develop
• organised collection, processing

and marketing of small holders
• rubber The need for 

revolutionary changes in the 
, fie ld  o f natural rubber 
processing was felt as the 

’ structural changes taking place



I tn ih o  industry  characterised  
I by the g row ing  pre-em inence 
I o f  the sm all ho ld ing  sector 
and a g radua l reduction  in the 
average size o f ho ld ings 

. necessita ted  it The new  era 

. he ra ld ing  the transform ation 
1 from  the age o ld  conventiona l 
; system  of processing  and 
i m arketing  in to  a 
' m odern system  had already 
; been ushered in to  during 
. the last and the present decades 
, w ith  the se tting  up of 
‘ va riou s c rum b rubber factories 
; tn the estate and private 
j sectors and a lso  und-^r the 
j Kera la  A g ricu ltu ra l Deve lopm ent 
{P ro ject. In order to  understand 
j and app recia te  the re levance 
o f  c rum b rubber under Indian 

I con d it ion s , it is essential to 
, know  w hat is  crum b rubber,
I h ow  it is  p roduced  and what 
■are its  sa lien t featu res and 
[advantages. So  a lso  a brief 
re v iew  o f  its o rig in  and grow th 
is  found  n e ce s iry  to evaluate the 
w ho le  issue in  the corre ct 

i perspective .

; C ru m b  ru b b e r

T ech n ica lly  sp ec if ied  na tu rjl 
rubber in b lo ck  fo rm  popu larly  
know n as b lo ck  rubber or crum b 

I rubber is a m odern m arketab le 
'fo rm  o f dry natura l rubber
• w ith  ce rta in  d is t in c t advantages 
jo ve r con ven tiona l grades such 
: as ribbed sm oked sheets and 
(crepes. It sym bo lise s the notab le 
j b reakthrough ach ieved in the 
i p rocess ing  and presenta tion i
jo f  natura l rubber. It is a I
! p o lym er w h ich  m ain ta ins the ■
I in tr in s ica lly  good  and a llround  '
! p ropertie s  o f natural rubber i
ia n d  presented in a more 
i un ifo rm  manner in b locks of 
con ven ien t s ize  and packing  to 

j ca ter to  the spec ific  requirements 
I o f the rubber consum ers. A  
I str ik ing  feature o f th is  rubber 
is  that it has to  be graded 
and m arketed as per techn ica l 
sp ec if ica t io n s  la id  down 
to  th is  e ffect.

I O r ig in  a n d  g ro w th

’ C rum b rubber is  the product of 
j re len tless e ffo rts  made by the 
natura l rubber producing 
con trie su  p a rt icu la r ly  M a laysia

I fo r presenting natural rubber 
I in a com parable form  w ith  

synthetic  rubber. The fift ie s  and 
s ix tie s  saw  the rapid 
developm ent of synthe tic  rubbers 
and the alarm ing dec line  o f 
natural rubbers share o f the 
to ta l rubber m arket This caused 
serious concern to  natural 
rubber p roduc ing  countries.
There w as w idespread  fear of 
the eventual e c lip se  o f natural 
rubber as indigo w as d isp laced 
by its  synthe tic  a lternative.
It is com m on know ledge that 
synthe tic  rubber, 
being a factory  p roduct, can 
be made to con form  to  rig id 

, sp ec if ica t io n s  by su itab le  
1 ad justm ents in the feed stocks 
I used fo r its manufacture, 

whereas natural rubber received 
' from  rubber trees has certa in  
I inherent properties. S ince 
; latex and f ie ld  coagu lam  

(scrap rubber) rece ived from 
the rubber trees are the same 
irrespective o f w hether tt is 
produced in an estate o r a 
sm all ho ld ing , the qua lity  o f tha 
processed rubber by and 
large depends on the system  
o f p rocessing . This w as the 
starting  po in t fo r m ajor natural 
rubber p roduc ing  countries 
s ign if ican t ly  M a lays ia  to  th ink 
se riou s ly  on w ays and means to 
make natural rubber com parable 
w ith  its  synthe tic  substitute .
The research w ork done in th is 
regard in M a lays ia  bore fru it 
and they came out w ith  
Standard  M a lays ian  Rubber 
(S M R ) in the m idd le  o f the 

' sixties. The in itia tive  taken by 
M a laysia  in  th is  regard was 
fo llo w e d  by other m ajor natural 
rubber p roducing  countries.
W ith in  the last tw o  decades o f 
ex istence, crum b rubber has 
w on w orld  w ide  acceptance 
and rocogn ition as evidenced 
by the cons isten t increase in 
the p roduction and export o f it 
in  the m ajor rubber p roducing  
countries. In 1982, the total 
exports o f crum b rubber from 
M a lays ia  w as 42% of the total 
natural rubber production 
there. The corresponding  
percen tage in Indonesia w as as 
h igh as 72. Even during  the 
late seventies and early 
e igh ties w hen the rubber

industry the w orld  over wa. 
passing through an unprecsdeniorf 
recession , crum b rubber 
m ain ta ined and even strengthansH 
Its pos ition  in the world 
market. In 1982, new  records 
w ere set in the -xports of SMR 
Irom M alaysia . Exports of

in 1982 from the exports in 
1981. This bears ample 
testim ony to  the grow ing 
p opu la r ity  o f th is polymer.

B lo c k  R u b b e r  in  Ind ia

S lo ck  rubber production started 
in Ind ia in 1974-75. The reason 
fo r Its la te arriva l in India 
can be attributed  to  the lack 
o f enough rubber production 
to  meet the requirements of the 
rubbf^r goods manufacturing 
industry in  the country. The 
rubber produced indigenously is 
fu lly  u tilised  by our rubber 
goods m anufacturing industry 
and the d e fic it is made good by 
im ports. Bes ides, the country 
w as a lso  trad it iona lly  used to 
the conventiona l grades of 
sheet and crepe and therefore a 
change w as not fe lt necessary. 
Under scarc ity  conditions, no 
se riou s thought was given 
JO bring about drastic  changes 
in the f ie ld  o f processing 
until It became a necessity 
due to  the pressure of 
c ircum stances.

■ A t present there are ten crumb 
I rubber factories m the country
■ o f w h ich  fou r are in the 

estate sector, three in the
I co-operative  sector and three 
! in the private sector. Besides,
■ there is a lso  a p ilo t crumb
• rubber factory ow ned and
: operated by the Rubber Board
■ w h ich  can not be str ic tly  

c lass ified  as a com m eic ia l factory,
; It procures latex and scrap 

m ain ly  from the Board 's own 
; experiment sta tions. This 
I factory is a lso  geared for 
; undertaking extensive research 

on various aspects o f crumb 
rubber p roduction , such as raw 
m ateria l procurement,

, improvem ent in p lant and 
I machinery, qua lity  contro l, 

developm ent o f specia l rubbers, 
effluent treatm ent and 
d ischa ige and m arket promotion.



Eventhough there ate eleven 
factories w ith  an annual installed 
capacity of 14250 M . tonnes 
production o f crum b rubber 
has been much be low  the 
desirable level. Production 
of crumb rubber in the country 
has been show ing erratic 
trends right from the beginning. 
Variations in market demand, 
labour unrest other problems 
faced by the ex isting  units etc 
are reasons attributed to  this.
In 1974-75 crumb rubber 
production w as on ly  670 tonnes 
which had shot up to  3467 
tonnes by 1976-'77. S ince then, 
there has been ups and downs 
in the to ta l production of 
crumb rubber. In 1980-81 
production reached the level of 
2416 tonnes from w h ich  it has 
declined to  1853 tonnes by 
1981-82 S ince then, an 

i increasing trend is observed, 
j Production has reached 2919 
; tonnes by 19^3-'84 from 
, 2240 tonnes in 1982-'83.

t The infant crum b rubber industry 
i in the country received an 
j impetus and face lift w ith the 
' implementation o f the Kerala 
‘ Agricu ltura l Development Project.

j The Rubber P rocessing 
Component o f th is  project 

. interalia inc ludes the setting up 
I of nine new  10 tonnes per 
i day crurr^b rubber factories in 
' a phased manner in the 

predom inant sm all holder areas 
to convert the ir crop into 
techn ica lly  specified  block 

 ̂ rubber and the expansion of 
; tho ex isting  co-operative 
; factory at Pa la i to  10 tonne 
, per day capacity . It was 
I envisaged thd i when the project 
1 factories are fu lly  operational,

« 3 'ona w ill be contributing
25.000 tonnes o f crumb rubber 
to the to ta l ava ilab ility . The 
expansion o f the Pdlai 
factory and the setting up of 
one factory each at Calicut 
and Kanjirappa lly  have already 
been accom plished. These 
factories are now  under 
comm ercia l production . One 
lactofy each at Palghat 
Moovattupuzha and Thodupuzha 
and the pxpansion o f the 
kanjirappa lly  factory to 20 
lonnes per day capacity are now

fn an advanced stage of 
'mplemgntation. The present 
rndioations are that World Bank 
assistance may not be 
Jorthcoming for the remaining 
tour factories orig ina lly planned 
under the project. Besides, 
there are also proposals to set 
up crumb rubber factories by 
public sector plantations and 
certam private estates. Therefore, 
assuming only seven factories 
under the W orld Bank 
Project, the total b lock rubber 
production in the country is 
expected to reach around
22.000 tonnes by 1986, which 
may go up further to  38 000 
tonnes by 1990.

Production of crumb rubber i
Production o f crumb rubber *

, invoWes a series of unit 1
; operations such as pre cleaning. !
i b lending, fina l size reduction
; drying and packing. The raw
■ rubber in the form of latux ‘
I and o f scrap is converted into
> crumbs after precleaning
I operations to  remove foreign
; matter, washed, dried at a

temperature not exceeding 
; 110’ c compacted into blocks of
' standard size and shape and
, wrapped in low  density
, polythene film. Grading is done !
, by takmg samples from bales i
> representing each lot and 

testing for dirt, ash, vo latile 
matter, nitrogen content, initial

: p lastic ity  and p lastic ity retention ‘
' index. It is then packed in  ̂

high density polythene bags ’ 
marked w ith the grade and net i 

, weight. Each bag contains 
tw o b locks of 25 Kgs each.

Grades of crumb rubber

under scrap based crumb 
rubber which are ISNR 10.
20 and 50. Efforts are now ir 
progress to include some new 
grades such as !SNR 3 CV 
^nd ISNR 3 L into the ISI 
f'-amework and deletion of the 
existing grade of ISNR 5 
(special) in order to  make it 
much more broad based 
and realistic.

A d v a n ta g e s  o f  c rum b  rubber  ̂
Crumb rubber possesses certa in! 
specific  advantages over 
conventional prades of ribbed i 
smoked sheets and crepes.
They are:- i

(1) being available in five ] 
w ell defined grades, j 
correct choice of the grade ' 
to suit the requirements ' 
of the consumers is easy '

(2) being processed in buik 
quantities adopting latest , 
technology, variation in 
technological properties 
w ith in the same grade is 
minimum facilitating 
better quality control
of the raw material and j 
processing ,

(3) bfeing possible to assess 
the actual content of i 
foreign and volatile matter, \ 
realistic assessment of > 
the worth of the material ■ 
is possible

(4) being marketed in compact |
polythene wrapped bales. : 
contamination of the } 
rubber on storage, handling ' 
and transportation can ‘ 
be prevented i

in  India, crumb rubber is to be 
: graded and marketed adopting 
, ISI specifications and therefore 
; it is ca lled Indian Standard 
I Natural Rubber (ISNR). The 
i grades o f ISNR laid down by 
! the ISI can be broadly 

c lassified into two, viz latex 
. based crumb rubber and scrap 
. based crumb rubber based on 
1 the starting materials used 
; for production. There are two 
I grades under the latex biased 

crumb rubber namely ISNR 5 
(special) and ISNR 5,
:jim ilarly there are three grades

) Cost benefits by using 
: crumb rubber
! It is w ell recognised that price 

is the most important factor 
; influencing the selection o f : 
j rubber grades by the consumers. ' 
j However, market price alone is • 
; not sufficient for selecting [ 
j rubber grades. In fact, the I 
; overall cost of production and ’ 
I the quantity and quality of the 
: saleable products are also 
' important factors to be 

considered. The following

i using crumb rubber regularly are 
worth mentioning;

benefits in cost and quality by



(1 ) Crum b rubber can ba 
e ff ic ie n t ly  handled at a ll 
stages o f external and 
internal transporta tion in 
v iew  o f the optim um  ba le  
s ize  and com pact nature 
o f bales. Th is  w ill reduce 
hand lin g  and transporta tion 
cost

(2 ) Crum b rubber being  in 
standard  s ize  and com pact 
shape, can be conven ien tly  
stored  one above the 
o ther and the f lo o r area 
required w il l  be much 
less com pared to  that for 
con ven tiona l grades.
Th is  w il l  resu lt in savings 
on sto rage cost

(3 ) C rum b rubber does not 
require rem oval o f  bale 
cover, p reclean ing , bale 
cu ttin g  and stra in ing . 
Bes ides, being  processed 
from  crum bs, it requires 
com para tive ly  less 
p re -m astica tion . It can be 
fed  d ire c tly  in to  the mil) 
(depend ing  upon its 
in it ia l p la s tic ity  and m ill 
s ize) Of banbury. The 
exten t o f cos t reduction in 
th is  respect can be qu ite 
s ign if ican t in terms o f 
labour, power, and 
m ach ine ry output. Besides, 
use o f b lo ck  rubber can 
m in im ise certa in  
p roduc tion  prob lem s 
w astage and va riab ility  in 
p roduct properties

(4 ) raw  m ateria! tes ting  as 
w e ll as in  p rocess testing  
can be m in im ised  by 
u sing  crum b rubber w ith  
guaranteed spec if ica tion s . 
Facto ries w here fa c ilit ie s  
are not ava ilab le  for 
q ua lity  con tro l testing  van 
therefore avail o f th is 
advantage

(5) S ince d irt, v o la t ile  matter 
and ash con tent are 
con tro lled  and regula ted ; 
and there is no ba le  
coa ting , consum ers can 
obta in  a m ore rea lis tic  * 
p ric ing  advantage in term s 
of the actual w orth  of
the m ateria l '

I Is crumb rubber an absolute 
; necessity in India ?

A fte r having g lanced  through the 
g row th and developm ent o f 
crum b rubber industry in India 
and assessing the spec ific

• advantages accru ing  to  rubber
: consum ers by using it, le t us
i n ow  com© to  the m ost v ita l
i issue. Shou ld  India go in a big
; w ay in to crum b rubber 

production? O p in ions d iffered 
1 considerab ly  on th is issue.
; Peop le  w ho  are fam ilia r w ith 

the prob lem s o f rubber p lantation 
industry and those w ho  are 
farsighted  enough to  forsee some 
o f the changes in the structure 
o f th is  industry w e lcom ed  th is 
p ropos ition  w ith ou t any 
loservation or hesita tion.
However, some section s o f the 
rubber com m unity  held 
d ivergent v iew s on th is  issue. 
Som e peop le  argued that s ince 
India is  stilt not se lf su ffic ien t 
in  th is s tra teg ic  raw  materia l, 
maximum prio rity  shou ld  be , 
g iven to m axim ise p roduction i 
so  that im ports o f rubber can 
be m in im ised  and thereby i
drainage o f va luab le foreign 
exchange prevented. A s  such, 
d iversion o f scarce cap ita l fo r 
b u ild in g  up crum b rubber ;
factories, cou ld  w a it t i ll  w e 
ach ieve se lf su ff ic ie n cy  in rubber. > 
However, they agree that, if 
India is exporting  natural rubber 
there w ou ld  have been a 
d e fin ite  case fo r starting  crum b 
rubber factorie s so  as to  
remain com petitive  in the 
in ternational markets. Another 
lin e  o f th ink ing  is tha t s in ce  the ' 
rubber consum ers in the 
country are happy and con tended 
w ith  conven tiona l grades w hy 
shou ld  crum b rubber be im posed ; 
on them? To substantia te th is  i 
argum ent further, it is  po in ted  .
out that a request fo r crum b ■
rubber, shou ld  have com e from 
the consum ers because afterall 
they are the section to 
clam our fo r improvem ent in 
qua lity . The consum ers never 
asked fo r it. Y e t another g roup ! 
th inks tha t the Rubber Board ; 
is try ing  to  transp lant the i
S M R  concep t in India ju st '
for the sake o f techno log ica l | 
improvem ent in processing and |

presentation o f natural rubber 
w ith ou t assessing its absolute

I “ " f it io rs
W h ile  the above arguments against

: crum b rubber can be conceded 
■ as con ta in ing  some stuff,

some sections went 
I further ahead and cast aspersion.?
I even on the v ia b ility  o f crumb 
I rubber p roduction in India, 
j Se riou s doubts were also 
i ra ised in these quarters on the 
j m arket p rospects o f crumb 
; rubber in the country. A  
I carefu l ana lysis of their 
1 arguments w il l reveal that their 
1 antagon istic  a ttitude to  crumb 
I rubber is not based on valid 
f g rounds, instead, it is a frantic 
I attem pt to  pro tect and 
I safeguard the ir ow n interests.
I The crepe m ill industry have a 

genu ine fear that crumb rubber 
i vviil pose a potentia l threat 
‘ to  Its very ex istence. Their 
' fear is som e w hat w ell 

founded also. In Malaysia,
I creoe m ills  made a gradual exit 
• from  the rubber scene w ith 
I the advent o f the S M R  age.
, It is qu ite natural that rubber 
; dea lers w il l not be happy 

about any standard isation in 
qua lity  w h ich  may te ll upon 

. the ir profits . They were very 
J scep tica l about the w ho le  idea and 
' there were even attempts to play 

dow n the dem and fo r ISNR 
grades. Their anxiety to retain 
the system  of conventional 

. p rocessing and v isual grading 
system  connected  thereto is 
therefore qu ite understandable. 
However, the most surprising 
w as the lack o f enough 
patronage to  crum b rubber from 
the tyre m anufacturers It is 
indeed d ism aying to w atch their 
subdued interest and enthusiasm 
because they are the people 
to  reap tha maximum benefits 
by using it. Their lim ited 
interest in th is  rubber is all 
the m ore s ign ifican t considering 
the fact that almost all the 
te chn ica l co llabora to rs o f these 
com panies are convinced about 
the advantages o f crumb 
rubber and most o f them ara 
using it on a regular basis.
It therefore becomes obvious 
that there are qu ite a lot 
o f m isconceptions about 1
crum b rubber even now  among ]



the various sections o f the 
rubber com m unity. Probably |
this may be due to  tlie lack |
ol a realistfc assessment to  <
evaluate the p fos and cons o f ‘
introducing crumb rubber into 
the country. Let us now  
proceed to analyse the 
c ircum stances w h ich  necessitated 
introduction o f crum b rubber 
in a b ig w ay in India. It is 
expected th^t th is w ill d ispel 
the m isg ivings and doubts, if 
bny, still remaining in the 
minds o f the critics.
Crumb rubber and the 
consumer
The resistence to crumb rubber 
is much more in evidence in the 
consumers camp. Therefore, 
the first task is to  estab lish 
how crumb rubber w ill benefit 
rubber consum ers more than 
any other section. H igher 
prices o f crum b rubber v is-a-v is 
the prices o f conventional 
grades are often reported as 
the reason fo r their resistance 
to crumb lubber. However, 
this is due to the lack c f  an 
assessment o f the net benefits 
accruing to  them by using it.
It is, w ide ly  accepted that 
price IS not the on ly  
consideration gu id ing  purchase 
decisions. The overa ll cost of 
production, the net worth of 
the m aterial, qua lity  o f finished 
products etc. are also equa lly  
important aspects to be 
considered. In fact due to a 
short sighted approach in which 
the price o f rubber at a point 
of time is on ly  considered 
in iso lation the importance of 
ava ilab ility  of rubber o f consistent 
quality at re la tive ly  stable 
prices throughout the year is 
often lost s igh t of. If J 
realistic assessment Is made, 
it w ill become obvious that 
the consum ers w il l stand to gain 
by sw itch ing  over to  such a 
polymer rather than depending 
exclusively on grades w h ich are 
inconsistent in properties and 
erratic in supply. Consumers 
are the most benefited by 
crumb rubber as w ou ld  become 
evident from the fo llow ing  
arialysis.
A v a ila b ilit y  o f  g ra d e d  shee ts 
Complaints are often vo iced by

consunierson the nort-availability! 
O' graded sheet rubber of ; 
prescribed quality at reasonable :

that thjs u  on ly  a temporary ; 
imbalance m supply which 
w ill get corrected over a period^ 
of time. But the fact is that I 
th is IS the cumulative result 
of many factors includ ing the 
structural changes taking place 
in the rubber plantation 
mdustry and as such it 
w ill continue to be a regular 
feature in the years to come. 
The reasons for th is are not 
far to seek. Bu lk  o f the graded 
sheets available in the country 
are produced by large estates. 
Cost o f production of sheet 
rubber has been going up in 
the recent past w ithout a 
corfesponding increase in 
the premiums of such grades. 
This has made many estates to 
think o f alternative sources 
to dispose o f their crop. 
Co in cid ing  w ith th is development 
is the sudden spurt in the 
demand for fie ld  latex 
consequent on the boom for 
latex concentrates. Field latex 
w h ich was at one time sold at 
a price less than lot, price 
started commanding premiums 
extending even up to Re. 1 
per Kg. By se lling  the crop as 
latex, the estate cou ld also 
dispense w ith processing and 
marketing cost. It is therefore 
natural that estates find it a i 
lucrative proposition which ; 
guarantees a better return and : 
at the same time save the j 
trouble and responsibilities of 
processing and marketing. 
However, the net result of this ■ 
development is that a sizeable 
quantity of latex is siphoned 
off from the quantum of latex 
going into the production of 
graded sheet rubber. This 
in turn paves the way for • 
frequent imbalances in the 
availability of graded sheets, ; 
w ide fluctuations in their prices ' 
and down grading in quality,

Quality of small holders rubber
W hile th is is the case w ith 
estates, there has also been a • 
consistent deterioration in the : 
quality of sheet rubber produced . 
by small holders. It is common !

knowledge that the sheets 
produced by small holders [
sign ificantly petty small holders 
are mfenor in quality mainly 
due to  the crude method of sum 
drying and kitchen smoking ^
fo llowed by them. Only a ^
percentage o f the small ,
holders own the essential 
facilities for producing good 
sheets. Lack of cleanliness in : 
collection, coagulation etc. 
is also found to be common.
The sp iralling cost of firewood ’ 
has rendered operation of 
smoke houses for the production ' 
of quality sheets quite an 
unattractive proposition. The 
old practice of using a fallen 
rubber tree, or for that matter : 
any tree, to cite an example, 
for the operation of smoke : 

. houses is not at all profitable , 
i due to the very high prices of 
i timber and firewood. Yet ' 
I another important reason is the i 
I lack of suffic ient incentive to ' 
i small holders to improve the 
i quality o f sheet rubber !
, produced by them. The |
■ contributing factor is found to ' 
, be the conventional system of •
; processing and the visual
, grading system connected thereto. '
; The small holders are fu lly  i 

aware that even if better sheets ’
: are produced by using improved :
• methods o f processing, they ,

w ill not be compensated for i
; their efforts as the existing
■ marketing system allows the
; purchase of their rubber only •'
: as 'lo t ' w ithout grading. As such l 
j  the need of an average small ■
’ holder is just to produce a j

sheet w ith the least minimum '
■ processing operations. It is i 

therefore quite natural that such i 
sheets suffer from lack of sufficient j 
smoking, over smoking undried ‘

. patches impurities and so on. :

! Fu tu re  o u t lo ok  J

; The circumstances leading to \
[ the gradual deterioration in , 

quality of sheet rubber produced > 
in the country have been :

■ explained. This tendency is not | 
a healthy development. In j

: this context it b^omes j
• necessary to examine whether ;
: this is going to be a regular !

feature and if so the impact of , 
it on the availability, quality »
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and prices o f graded sheet 
rubber in  the long  run. For th is 
purpose it is necessary to  

' exam ine the chang«?s taking 
. p la ce  in the rubber p lan tation  

industry as a w ho le .
Sheet rubber 

: The rubber p lan tation  industry 
in India is passing  through a 

j structura l change, w h ich  is 
I brought about by the gradua l 
; b reak ing  up o f large p lan tations 

new  p la n tin gs  by subsistence
• farm ers and sub d iv is ion  and
• fragm entation o f ex isting  sm all 
1 ho ld ings, due to  various
' so c io -e con om ic  factors. The net
• resu lt is the em ergence o f the 
i sm all ho ld ing  secto r as the
I dom inan t partner in  tha industry.
1 In 1960-61 sm all ho ld ings 
; accoun ted  on ly  fo r 59% o f the 
; to ta l area under rubber in the 
[ coun try  w h ich  increased to  
I 67%  by  1970-71- It further 
j increased to  74%  by 1982-83. 
j S im ila r ly  the share o f sm all
• ho ld ing s  to total p roduc tion  has 

increased from 2 5 ‘̂ o 'n  1960-61 
to  56%  by 1970 -71: It further 
increased to  7 1 by  1982 -83.
Yet another s tr ik ing  feature

; o f th is  change is the fas tiy  
! increasing  num ber o f petty  
‘ sm a ll hoJdings w h ich  has now  

gone up to  23%  o f the total 
num ber o f ho ld ing s . T h is  change 

1 is tru ly  re flec ted  in  the  average 
size  o f  the ho ld ing . The 

; average size o f the ho ld ing  w as 
;1 .3 4  hect. in 1960-61 w h ich  
! has com e dow n to  1.23 hect.
I b y  1970 -71 . It has dec lined  
' further to  1.02 hect, by 1982-83.
1 Past trends unm istakab ly  show  
j tha t p ro life ra tion  o f sm all 

ho ld ing s  w il l acce le ra te  further 
i in  th e  years to  com e. S in ce  
i the  sheets p roduced  by sm all 
. ho lde rs s ign if ic a n t ly  petty  smalt 
j ho lde rs are in fe rio r in qua lity ,
! it is but natura l that the 
j d irec t im pact o f the  structura l 
I change on  the industry is a 
' g radua l d ec lin e  in the qua lity  
I o f sheet rubber. The im pact of 
; th is  is be ing  increasing ly  fe lt  
; no w  and many consum ers 
are ra ther com pe lled  to  buy 
low e r grades, accept ing  it 

' re lu ctan tly  as h igher grades at 
; enhanced prem iums. On the 
: one hand there is deterioration 
I in  q ua lity  and on the other

I increase in prem iums, tha t too 
; fo r low er qua lity . In both w ays 
! the consum ers stand to  lose.
; If th ings con tinue  at th is  rate
■ the day is not far o ff  when 
, consum ers have to  knock from 
I one source to  another to 
[ procure enough raw  rubber o f 
I prescribed qua lity , to  meet 
; the ir requirem ents.

; Crepe rubber
: D e terio ra tion  in the qua lity  of 
; crepe rubber p roduced from 
; scrap  rubber is s t i ll more 
I s ign if ican t. The scrap rubber 
I p roduced  by sm all ho lde rs is 
I a llo w ed  to  dete riorate in  qua lity  
; because o f its unsc ien tific
> sto ring  in the grow ers courtyard.
; By the tim e it reaches the 
, com m ercia l crepe m ills  after 
j passing through one or tw o 
, m arket interm ediaries, the qua lity  
; w o u ld  have deteriorated further.
• In fa ct an attempt is made 
. then in the com m ercia l crepe 

m ills  to  upgrade the q ua lity  of 
such  deteriorated scrap, 
w ith ou t m uch success. S ince 
estate brow n crepe produced 
in the country  is not subjected 
to anv spec ifica tions, 
adu ltera tion  o f the scrap w ith  
in fe rio r q ua lity  sk im  rubber, 
bark pa rt ic le s etc is qu ite  
rampant. It is in teresting  to 
note here that bu lk  o f the 
estate brow n crepe produced in 
the private crepe m ills  cannot 
even be ca lle d  as crepe as 
per the standards la id  dow n  in 
the Green Book. Q ua lity  
prob lem s o f the crepe produced • 
in p rivate  crepe m ills  are 
increasing ly  fe lt  by major 
consum ers, s ign if ican t ly  tyre ' 
com panies w ho  consum e almost 
75% o f it. They are, therefore, ‘ 
the w orst su ffere rs in 
th is  regard. ‘

Crumb rubber and the 
small holders
The dec is ion  to  go in a b ig 
way fo r o rganised processing  of 
sm all ho lde rs c rop  w as a lso  ' 
taken to  ensure a better return ' 
to  the sm all holders. In order 
to understand and appreciate j 
th is  aspect it is necessary to 
exam ine the present system  of 
marketing o f sm all ho lde r's 
rubber.

There is a m arksting n .t wo,l 
fo r sm all ho lders rubber 
invo lv ing  a cha in  o f aaenHBc 
w h ich  has bean evolved thtouoh 
the past many years. It ^

< con s ists  o f primary dealers 
. m idd le dealers and big dealarc
I Prim ary m arketing co-operaiives
‘ are a lso  an integral part of 
! th is  chain. However, their 
I share o f the market is 

con s ide rab ly  low . Their system 
of operation is more or less 

' lik e  m idd le dealers. Primary 
dealers operate at the village 
level and serve as the first 
outle t fo r sm all holders rubber 
in to the market. M idd le  

. dealers operate at towns and 
i buy rubber m ostly  from primary 
I dealers and medium and big 
: estates. From the m iddle 

dealers the rubber passes to the 
b ig dealers operating at 
important rubber markets in 
the country  A t the level of 
the b ig  dealers, proper grading 
and packing  are done before 
the rubber is despatched to the 
u ltim ate consum er. Under the 
v isual g rad ing system  followed 
in the country , grades are 
decided on v isual inspection 
w ith ou t re levance to  the technical 
properties desp ite the broad 
gu ide lines and norms laid down. 
The m ain draw back o f this 
system  is that it paves the way 
for upgrad ing and down 
grad ing  accord ing  to  demand 
and supp ly forces. The visual 
g rad ing system  revolves around 
the 'lo t ' p rice  It is interesting 
to note that there is no 
spec ified  grade as 'lo t '. It just 
denotes a m ixture o f R M A  3, 4 
and 5. Under the present 
system, sm all ho lders rubber is 
purchased at a d iscount to 
the 'lo t ' price- by primary 
dealers. The rubb«>r thus collected 
by the primary dealers is sold 
to  m idd le  dealers as ' lo f  
itse lf fo r a sm all margin of 
p ro fit. The d iscount made from 
the market rate represents the 
profit margin o f primary dealers. 
A t the level o f the m iddle 
dealers, sorting  and grading is 
done to  some extent. But 
actual g rad ing takes p lace only 
at the level o f the b ig dealers.
It is w orthw h ile  to  note 
here that tho  sheet rubber



produced by sm all holders doss 
not undergo any change when 
it passes from  one market 
intermediary to another before 
it reaches the fina l consumer 
u ltimately. However, grading, 
packing and transporta tion etc. 
are services provided by dealers 
sign iHcantly b ig dealers.

Grade differentials for small 
holders sheet rubber
Due to the regular reporting o f ' 
'lot ' prices in loca l dailies, i 
(he farm gate price received ■ 
by small ho lders is com parative ly * 
high in the case o f rubber.
But the d ifference between 
the farm gate p rice  and the , 
price u ltim ate ly  roceived by big ■ 
dealers represents the marketing 
margin. Even after g iv ing due ; 
a llow ance for the services 
provided by dealers in grad ing, ’ 
packing, transporta tion etc,, i 
the marketing margin is found | 
to be s t i ll h igh. The po in t j 
stressed here is that grade ; 
d ifferentials w h ich  ought to have ' 
gone to  the producer, have in 

; fact accrued to  the tntermediaries 
because o f the present system 

, of marketing chatacterised by 
: visual grading w h ich  is again a ’ 
: by product o f the conventional 
I system of processing.

' Price of small holders 
scrap rubber

; The toss sustained by small 
i holders in the sa le o f tha ii scrap 
, rubber is s t i ll more pronounced.

Unlike the price o f sheet 
, rubber, the prices o f scrap 
; rubber are not reported in
• local dailies. A s  such the 
I com peiitivB  sta tus enjoyed by 

smalt ho lders in the sa le of sheet 
' rubber is to ta lly  absent in the 
j case of scrap rubber Bulk of 
t small ho lders scrap is purchased 
, by un licensed dealers who 

visit the ho ld ings period ica lly.
; "he com m on practice is to 

negotiate a price fo r the whole 
lot rather than sorting out 

I good qua lity  scrap and paying 
I a good p rice  fo r it. S ince 
; the sm all ho lders are not keeping 
! abreast w ith  the latest price 
' trends due to its non availability,
; 'hey are not in a position  to 
! ascertain w hether the price

received is reasonable. Besides,* 
faulty WBighments are also 
methods used by unlicensed 
dealers to exploit the small [ 
holders A  peculiar feature of 
th is system is that many grow ers' 
do not even realise the actual ' 
extent of loss sustained by ' 
them in se lling  scrap rubber 
to  these petty traders.
The entry of crumb rubber ! 
factories into the scrap market • 
has to ta lly  changed the situation ’ 
in favour o f the small holders. 
The system of purchase of : 
scrap rubber at a fixed price ■ 
formula by the KAD P  factories, ' 
rendered enough stab ility  to ■ 
the scrap prices. This becomes 
evident if the increase in the 
price o f scrap rubber s ince the ! 
establishment o f the KADP  
factories is c lose ly  examined. 
Prior to  the setting up of the 
v\/orld bank aided KADP  !
factories, the difference between 
'lo t ' price and scrap rubber 
was w e ll over Rs. 4 per Kg.
This has narrowed down to [ 
Rs. 2.50 to 3 par Kg. by now. |

Prospects of special rubbers
M any people s t i ll consider ! 
crumb rubber only as an 
improvement in the presentation ' 
o f natural rubber w ith technica l - 
specifications. In fact it is i 
much more than that. It 
symbolises the starting of a new 
era in the fie ld  o f natural 
rubber processing in the country. 
Lot o f work is now in progress 
throughout the world for the 
development o f various customer 
oriented polymers. The 
rationale behind these efforts 
is to develop certain special 
grades which would cater to the 
specific requirements of the | 
consumers, W ith the increasing 
mechanisation and sophistication 
o f the plant and machinery o f • 
the rubber goods manufacturing ; 
industry, lot of emphasis is > 
laid on techniques which would 
enable to dispense w ith i
certain initia l stages in product > 
compounding in the face of 
mounting cost of production 
sign ificantly labour wages. It is 
therefore logical to expect an 
increasingly important role for 
special rubbers in the future set I 
up. Operations like '

pre-mastication, to  cite an j 
example, which is at present i 
done in the factor/ could be ' 
to ta lly dispensed w ith if a 
v iscocity stabilised rubber is used. j

A  glow ing example of th is i 
shift towards special rubbers 
from ordinary grades is vis ib le : 
in Malaysia. Crumb rubber 
factories there were producing ! 
only ordinary grades to start 
with. Since then Malaysia has • 
come a long way in the 
development of special rubbers. 
When crumb rubber was 
introduced into the world m arket; 
tor the first time, arrangements ' 
were also made simultaneonsly 
to monitor the views and 
attitudes o f customers to  this 
rubber on a regular basis.
The market feedback thus 
received gave valuable information : 
on the choices and preferences' 
of consumers. Based on this, 
regular and continuous research . 
ensued which culm inated in the 
development of special rubbers ' 
such as constant viscocity 
rubber, low  viscocity rubber, 
general purpose rubber, tyre 
rubber and so on. Most of 
these rubbers are well received ’ 
in the market.

India being a developing country, 
it is very essential that our 
lim ited polymers are utilised in 
an optimum way. We cannot 
afford to waste any of the 
available rubbers. Development • 
of special rubbers has therefore 
much more relevance in India 
under the present situation.
Efforts may have to be made 
to develop special rubbers 
to cater to  the needs of various ' 
industry groups by judicious 
deployment and diversion of the 
available latex and scrap so 
that wastage of rubber can be 
brought down to the minimum. 
Special rubbers like viscocity 
stablised rubber possesses 
promising prospects in our 
country due to  the constraints : 
on power. The role of crumb 
rubber in th is regard needs 
no emphasis as it is the 
starting point for development of 
special rubbers. ^

Organised processing
To sum up the points alread/ I
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j d iscussed , there is a consistent 
( d ec line  in  the ava ilab ility  
! o f graded sheets from the 

estate sector, g radua l erosion 
in ih e  qua lity  o f sm all ho lders 
sheet rubber and deterioration 
in  the q ua lity  o f crepe rubber 
p roduced  from  sm all ho lders 

: sc rap  rubber. The consum ers feel
■ to  a greater extent. The
: producers, s ign if ic a n t ly  the 
j pe tty  p roducers are a lso  equa lly  

a ffected  by the ex isting  
: con ven tiona l system  of p rocessing  
I and v isual g rad ing  system  
i connec ted  thereto as it deprives 
I them  of grade d iffe ren tia ls  for 

the ir sheet rubber and a fa ir 
. re turn fo r the ir scrap  rubber.

M oreover, w ith  the increasing  
' soph istica tion  in the technology, 

p lan t and m ach inery o f our 
 ̂ rubber m anufacturing industry 
I and the deep im pact o f constra in ts 
' lik e  pow er shortage on its
■ g row th  the need for specia l
• rubbers w il l be very keen ly  felt 
; in  the country  in future.

A fte r having iden tified  the 
' p rob lem s and the requirem ents 
I let us exam ine the m ost idea)
: m ethod to  set th ings right.
' Here it is  to be emphasised that 

an ind iv idua l approach to  
im prove the qua lity  o f rubber 
is rendered d if f ic u lt  because 

; there are nearly 1.75 Jakh 
grow ers w ho  can  not be 
p ra c tica lly  reached, ind iv idua lly .

; The ob jective s of m a in ta in ing  
; regu lar a va ila b ility  o f h igher 
' grades o f rubber w ith  cons isten t 
! q ua lity  at re la tive ly  stab le  

prices, ensuring a better return

to  sm all p roducers and 
prevention o f degradation o f sm all 
holders scrap rubber can be 
ach ieved by co lle c t in g  the 
crop  from  the g row ers before 
deterioration and converting  it | 
in to  h igh qua lity  rubber through I 
im proved processing  techn iques 
in centra l factories. C o lle c tion  
o f latex and scrap can be 
e ffe c tive ly  done through a net 
w ork  o f co lle c t io n  centres in 
the predom inant sm all ho lder 
pockets. The co lle c t ion  centres 
thus set up can, in course 
of tim e, be converted  in to small 
ho lde r developm ent centres 
w h ich  can serve as the nucleus 
around w h ich  the entire p rocess 
o f m odernisation o f small 
ho ld ings can be taken up. In j
ndd ition to c o lle c t io n  o f !
crop  these centres cou ld  arrange '
the required inpu ts and ;
appropriate techno logy  to ■
the grow ers fo r sc ie n tif ic  ’
cu lt iva tion  o f rubber. Another '
advantage o f th is  system  is i
that the  centra l factories can ■
se ll the ir p roducts d ire c tly  to  the 
consum ers and thereby secure 
a b e tte r sa les rea lisa tion  by 1
m in im ising  m arketing m arg ins ;
A  po rtion  o f the p ro fits  thus ;
made, can be channe lled  back ;
to  the grow ers as d ifferentia l 
paym ents in the form of 
purchase bonus. Th is  is 
p re c ise ly  the programme 
envisaged  under the Rubber |
p rocessing  Com ponent o f the i
Kera la Ag ricu ltu ra l Deve lopm ent !
Pro ject financed  by the [
W o rld  Bank. '

Conclusion
It has already Om n  osiaDiished 
beyond doubt that the d e c S l  
taken to  set up a chain of 
crum b rubber factories is a 
step in the right direction. It 
bene fic ia l to  the consumers 
and producers a like . The 
consum ers are benefited by 
regular a va ilab ility  o f specified 
grades o f rubber o f consistent 
qua lity  at re la tive ly  stable 
prices. S im ila r ly  the producers 
s ign if ican t ly  the petty producers 
are assured o f a better 
return fo r the ir crop. From the 
national po in t o f v iew , the 
gradua l erosion in the quality 
o f sheet and crepe rubber 
has been arrested and a technical 
orientation brought into the 
f ie ld  o f p rocessing and 
m arketing o f rubber. Moreover, 
w ith  the se tting  up of crumb 
rubber factories, the required 
infrastructure has a lready been laid 
dow n in the country for the 
developm ent o f specia l rubbers, 
w h ich  is the need o f the day.
A  beginning is on ly  made and 
w e have yet to go a long 
w ay in th is  f ie ld . Concerted 
effo rts are therefore ca lled for 
to  deve lop  specia l grades to suit 
the spec ific  needs and 
requirem ents o f our rubber 
m anufacturing  industry. l i  can 
be con fid en tly  said that w ith the 
passage o f lim e crumb rubber 
w il l be better understood and 
appreciated  in the country.

ALL-SR  TYRES A  REALITY

The Sov ie t U n io n 's  rubber industry  has deve loped a ll-syn thetic-rubber radial and a ircraft tyres, according 
to  top industry o ff ic ia ls  there The innovations are part o f a major e ffo rt in the U S S R  to automate plants, 
cu t cos ts and reduce the indu stry 's  a lready meagre dependence on imported natural rubber. The tyre 
deve lopm en ts w ere m entioned in speeches g iven during  Sep tem be rs  KP  '84  International Rubber 
Con ference in  M oscow . No  de ta ils  were g iven on spec if ic  achievem ents, although Sov ie t o ffic ia ls  
spoke at leng th -and  in  broad term s-about the ir effo rts to  upgrade rubber product m anufacturing 
Dr PFv Badenkov, D irecto r o f the S c ie n t if ic  Research Institute of the Tyre Industry, m entioned the 
deve lopm en t o f an a lt-S R  a ircraft ty re -w htch w ou ld  be a s ign ifican t innovation , accord ing  to Western 
a irc ra ft tyre indu stry  sources. Badenkov sa id  the U S S R  has been m ass p roducing  a ll-S R  car, 
truck and ag ricu ltu ra l tyres fo r 10 years, and m aintained that they are “ in no w ay inferior to 
N R  based ty re s ."  Now , he added, "a irc ra ft tyre m anufacture from  SR  has also been estab lished ." 
E lsew here in the w orld , NR  is considered  a v ita l ingred ient in a ircraft tyres because of its 
im pact strength.



PROSPECTS OF 
PUNCTURE 

TAPPING IN 
SPECIFIC 

AREAS

Puncture tapp ing as a method 
o f exp lo itation has been 

extensively evaluated on a w ide 
variety o f H evca cu ltivars of 
various age groups. The 
results obtained from  these 
studies suggest that it may not 
be a su itab le  method of 
exploitation for use throughout 
the econom ic life  o f the :
Hevea tree fo r tw o  reasons.
One is the poor y ie ld s w h ich 
are inferior to those obta ined i 
from conventional tapp ing systems \ 
after tw o  years o f tapp ing. ; 
The other is the  adverse bark 
reactions in certa in 
w ound-susceptib le cu ltivars. In ! 
view  of these constra in ts 
puncture tapp ing  w as found to { 
be unattractive fo r large-scale : 
adoption as a routine method 
of exploitation.

However, puncture tapp ing was 
considered to  have potential 
for areas w ith  acute shortage 
of sk illed  tappers or in situations , 
where there is  a prevalence 
of bad conventiona l tapping.
Thera has a lso  been further 
evidence recently  in support o f i 
the suggestion that it cou ld 
be used as a method to 
exploit imm ature rubber for a i 

i lim ited duration o f one or 
' one-and-half years p rior to  the ,
' trees atta in ing  the desired 
I girth sizes necessary for i
I conventional tapp ing. Further ;
! confirmation in support o f th is ;
; suggestion has. however, been •
: lacking due to  the hesitation on ;
: the part o f the industry to  • 

provide areas fo r com m ercia l-scale [ 
evaluetion.

, This hesita tion partly stems 
, ” 0m the apprehension that early 

stimulation may be in jurious j

to long-term y ie ld  response 
and sinco at some stage these ; 
puncture-tapped trees have to ' 
be converted to conventional 
tapping there are doubts about ' 
the subsequent long-term 
yie ld performance o f the pane!. 
A s im plic it in the method 
the bark treated w ith ethephon 
IS not removed by tapping; 
thus the residual stimulant or 
Its  breakdown products remain ' 
on the panel for prolonged • 
periods. The cumulative effects I 
of residual stimulant on the ' 
bark tissues and in particular ' 
the latex vessels are yet 
unknown factors. =

However, there has been •
evidence that good y ie lds can • 
s till be obtained from these 
panels when tapped on 
conventional system after varying j 
periods of m icro-tapping.
The m arkedly higher y ie lds than; 
those obtained during 
m icro-tapping
suggest that non-remnval of 
treated bark does not adversely! 
a ffect the y ie ld ing capacity | 
of the panel. I

To further determ ine that the 
presence o f stimulant on the j 
panel for prolonged periods hasj 
had no deleterious consequences, • 
it was considered useful to 
study if the previously '
m icro-tapped and stimulated 1 
panels had the capacity to respond! 
to restimulation on conventional 
t-ipping. This study was 
also o f interest since it could I 
establish if an ethephon- 
stimulated panel would 
preclude obtaining positive 
responses to  re-application of 
ethephon in situations where 
the first round of applications 
d id not result in marked 
increases in yie ld normally 
associated w ith ethephon 
stimulation. This artic le discusses; 
results obtained from several 
trials comparing yie lds obtained; 
from conventional tapping wî h . 
and w ithout stimulation of ; 
previously puncture-tapped panels.j

Discussion •
The yie ld responses obtained 
from conventional tapping | 
of previously puncture-tapped j

panels, subjected to three levels 
of ethephon stimulation, show •: 
that the yie lds obtained on : 
conversion to conventional 
tapping w ithout .stimulation were 
very marked I'Tab/e 1). This 
is evident from the high 
percentage yields obtained 
relative to iS  &.2  tapped 
unstimulated control trees. The i 
preceding levels of stimulation ' 
had no influence on yields 
obtained as
apparent from a comparison 
between trees previously treated 
wrth 2.5%, 5,0»; and 10 -̂, 
ethephon.

A ll trees which were restimulated 
conventional tapping gave 
yie lds which were in excess 
of those obtained from trees 
w h ich were not restjmulated.
This suggests that there were 
positive yie ld responses to 
restimulation. In contrast to 
trees that were not restimulated, 
the magnitude of yield 
responses obtained from trees . 
which were restimulated was 
influenced by the preceding levels 
o f stimulation during puncture 
tapping. Thus, trees which were ’ 
stimulated w ith a low 
concentration (2.5'’;) of ethephon 
during period of puncture 
tapping gave the highest yield 
responses when restimulated 
on conventional tapping. Trees 
which were previousJy stimulated 
w ith higher concentrations 
(5'’j  and IQOo) of ethephon 
generally gave lower order of 
responses to restimulation

Puncture tapping may not be 
a suitable method of 
exploitation for use. But 
it is considered potential for 
areas with acute shortage 
of skHled tappers or where 
there is a prevalence 
of bad conventional tapping. 
Following is a detailed 
account of the prospects 
of puncture tapping 
reproduced from RRIM 
Planters' Bulletin,



Tab le  1.
Response o f pane ls  p reviously  treated w ith  d iffe rent concen trations 

o f athephon to  restim utation on conven tiona l tapp ing  
(C lone  R R IM  600  (B O -2 )— T w e lve  m onths)

P rev ious stim u lation  
(1,5g. m onthly)

Response to  restim ula tion {%) 
N il Stim u lated

stim u lation w ith  10%E
Ad d ition a l 

response (%)

2.5--';E 
Rep 1 
Rep 2

5.0% E 
Rep 1 
Rep 2

io.o%e
Rep 1 
Rep 2

181
173

184
208

180
187

235
223

200
222

198
221

54
50

16
14

18
35

A ll trees w ere p rev ious ly  punctu re -tapped  fo r period  o f th irteen m onths 
and then changed  to  JS  d /2  tapp ing.

F igu res g iven  are responses expressed as percen tage o f JS  d/2 
unstim u lated  con tro l trees.

Ready-to -u se  com m erc ia l ethephon fo rm u la tions w ere used.
Restim u la tion  by ap p lica t io n  o f ethephon (10%) at 0.5g per tree 

to  groove m on th ly .
M ean  base y ie ld  ( iS  d /2  con tro l) w as 56g  per tree per tapp ing.

m agnitude o f y ie ld  responses 
obta ined from  restlmulation 
on conventiona l tapping. Thus 
trees w h ich  w ere stimulated 
w ith  1004 ethephon at weekly 
in terva ls  during  puncture 
tapp ing gave y ie ld  responses to 
restim u la tion  w h ich  were 
com parab le  to  those obtained 
from trees p reviously  stimulated 
w ith  10 % ethephon at monthlv 
interva ls. S im ila rly, trees 
treated w ith  5% ethephon 
a t m on th ly  in terva ls had 
com parab le y ie ld  responses to 
those obta ined from  trees treated 
w ith  10 % ethephon at 
m onth ly  intervals.
Trees w h ich  w ere stimulated 
during  the period  o f puncture 
tapp ing  w ith  the  same 
concen tration  and dosage of 
ethephon recorded marked 
increases in y ie ld  re lative to 

d/2  tapped unstimulated 
con to l trees when converted to 
conven tiona l tapp ing w ithout 
stim u la tion (Tab le 3).
There w as pos itive  y ie ld  response 
to  restim u lation fo r a ll five 
rep licates, rang ing  from 34%

ranging from  14% to  34% 
above the  corresponding  
non-stim u la ted  trees.

P rev ious ly  punctu re -tapped  pane ls 
treated w ith  three concen tra tions 
o f  ethephon app lied  at three 
frequencies w hen  tapped 
con ven tiona lly  w ith o u t stim u lation 
g ave y ie ld  increases o f 18%  to 
36%  re la tive  to  j S  d/2  con tro l 
trees (T ab le  2). Trees 
p rev ious ly  stim u la ted  at w eekly  
in te rva ls  gave h igher y ie ld s  
than  tho se  stim u lated  at 
fo rtn ig h t ly  or m on th ly  interva ls.

T rees w h ich  w ere previously  
stim u lated  w ith  the h igher 
con cen tra t ion s {5 and 10%) o f 
ethephon w ere those tha t w ere 
restim u lated  on conve rs ion  to 
con ven tiona l tapp ing.

D esp ite  the preced ing  h igher 
in tens ity  o f s tim u la t ion , these 
trees responded po s it ive ly  to  
re stim u lation  as evident from 
the be lte r y ie ld  resj^ nses 
ob ta ined , in com parison w ith  
trees that w ere not restim u lated. 
The p revious h isto ry o f 
s tim u la t ion  d id  not a ffe ct the

Tab le 2.

Responses o f pane ls p reviously  treated w ith  d iffe ren t concentrations 
o f ethephon at various frequencies to  restimutation 

on conven tiona l tapp ing 
(C lone  PR  107 (B I-2 )— Tw e lve months)

P rev ious stim u la tion 
(1.5g, 18 m onthly) Frequency

Response to  restim u lation (%) 
N il Stimulated

stim u lation  w ith  10%E

2.5% E

5.0% E

10.0% E

A ll trees w ere previously  puncture-tapped fo r period  o f e ighteen months 
and then changed to j S  d /2  tapp ing.

F igures g iven  are responses expressed as percentage o f JS  d/2 
unstim u lated  con tro l trees.

Ready-to-use com m ercia l ethephon fo rm u la tions w ere used.
Restim u la tion by app lica tion  o f ethephon ^ 0% ) 

to  groove monthly.

W eek ly  1 136
Fortn igh tly  j 120
M o n th ly  i 118

^Weekly 128
\ fo rtn ig h t ly 179

M o n th ly 210
j

W eekly 206
Fortn igh tly  I 220
M o n th ly  ' — 213



105% above that of
unstimulated trees.

Another g roup o f trees which 
were stimu lated w ith  sim ilar 
levels o f ethephon during 
puncture tapping desp ite being 
treated w ith  various form uiations 
(which on iy  d iffered  in type 
of bark penetrant and detergent 
{ncorporated in the form ulation)

; recorded increases in  y ie lds 
t when tapp ing w as changed to  
: conventional system  w ithout 
! stimulation (Tab le 4).

\ The increase in  y ie ld s w as sim ilar 
j for the other three rep licates 
j w ith the exception o f one 
I replicate.

Trees w h ich  were restimulated 
on conventional tapp ing recorded 
marked increase in y ie lds, in 
excess o f the corresponding 
unstimulated trees. The 
positive responses to  restimulation 
was obtained fo r a ll four 
replicates w ith  y ie ld  increases 
ranging from 47%  to  70% 
above those o f unstim ulated trees.

0-= PUNCTURE TAPPING ,N SPECIFIC AREAS

Table 4.

RespooMs to restimulation on conventional tapping i 
(C lone RRIM  600 (B 0 -2 )-T w e lv e  months i

Replicate
Response to rssfimulation f®/ ; 
. 10%E tl.Sg) 

stimulation rnonthly
Additional 

response (%}
1 115 185 70
2 118 165 47
3 118 174 56
4 108 171 63

Mean 115 , 174 ! 59

'O 'P e t io d  of twelve months iand then changed to  JS  d/2 tapping.
Panels of all trees during puncture tapping subjected to  same 

concentration/dosage of ethephon (5% at 0.5g) for period of twelve 
months.

Variation between treatment involved application of formulation
incorporating different bark penetrant and detergent.

Ethephon formulated in palm  o il was used.
Figures given are responses expressed as percentage of IS d/2

unstimulated control trees. ,
Restim ulation by applicant of ethephon at 0.5g per tree to I

groove monthly.

Tab le 3.
Responses to restimulation on conventional tapping 

(C lone  R R IM  600 (BO -2)— Ten months

Replicate
Response to  restimulation (%) 

N il 19“ ; E n .5 a ) Additional 
response (%)stim u lation nwnthfy

1 ! 169 248 1 79
2 190 224 34
3 134 239 105
4 182 248 ; 66
5 188 241 53

Mean 173 240 67

t A ll trees were previously  puncture-tapped for period of twelve months 
; and then changed to  i S  d/2 tapping.
' Panels o f all trees during puncture tapping were subjected to same 
: concentration/dosage o f ethephon (5%) monthly for period o f twelve

months.
I Variation betw een treatment involved advance application o f stimulant 
i to e ither dry or w et panel at different Intervals prior to each 
! stimulation.
i figures given are response expressed as percentage of |S  d/2 
i unstimulated con tro l trees.
j R»ady-to-use com m ercia l ethephon formulations were used, 
j Restimulation by app lica tion of ethephon (10%) at 0.5g per tree to 
1 groove monthly.

! Data presented here confirm 
; the earlier reports that previously 
! puncture tapped and stimulated 
1 panels give very high yields 

when they are retapped j

; conventionally. The good yields 
; were obtained irrespwttve of 
j the preceding intensity of 

stimulation. This could pvossibly 
be attributed to the very low 
levels of crop extraction during . 
puncture tapping and the I 
effects o f residual ethephon. > 
In addition, it is now evident 
that these panels maintain a 
capacity to respond positively to ■ 
restimulation on conventional • 
tapping. A lthough the magnitude I 
of the response differc:i, the 
potential to  respond was not 
dim inished by the previous 
intensity of stimulation. The 
results suggest that positive 
responses to restimulation can 
be obtained provided the earlier 
cycle o f stimulations does not 
result in excessive crap extraction. ; 
The presence of ethephon or 
its breakdown products on the 
panel for prolonged periods has ' 
not adversely affected the 
subsequent yield performance 
of the panel. In the tight of



th is  know ledge there is  a need 
fo r the industry to  evaluate i 
th is  techn ique so that its '
e ffectiveness can be estab lished 
on a W ider sca le. The 
in form ation thus generated w ill 
determ ine if th is  m ethod of 
e xp lo ita tion  can be used to  reduce : 
the  uneconom ic imm ature •
phase o f the  H evea tree. In 
v ie w  o f th is  the institu te  w ou id  ! 
w e lcom e o ffe r o f com m ercia l 
areas fo r jo in t eva luation from  ( 
the industry. i

Conclusion
From the fo rego ing  the fo llo w ing

con c lu s ion  can be made: ,

• P rev ious ly  puncture-tapped and 
stim u lated  pane ls when 
converted to  conventional 
tapp ing g ive  very h igh y ie ld s  '■

•  Pos itive  responses to 
restim u lation on conventional 
tapp ing  can be obtained 
from  previously  
puncture -tapped trees,

• G ood  y ie ld s  and pos itive  
responses are obtained 
irrespective o f the preced ing 
in tens ity  o f stim u la tion

du iing  puncture tapping,

Prcsonce o f ethephon or jig ! 
breakdown products on the ' 
panel fo r pro longed periods ' 
does not adversely affect i t s ! 
subsequent y ie ld  performance |

The absence o f deleterious 
consequences provides support 
for the suggestion that early 
e xp lo ita tion  o f immature 
trees can be carried out by 
puncture tapping fo r a 
duration o f one to tw o years 
p rio r to open ing  for 
con ven tiona l tapp ing q

SPLIT ON NR SPECIFICATIONS

M a lays ia  w ants to  change its  te chn ica l spec ifica tions fo r Standard  M a lays ian  Rubber some time 
next year, but rubber traders and consum ers sesm  dub ious as to tfie  need fo r a change and 
d iv ided  as to  w hat k ind  of new  spec ifica tion s they w ou ld  w ant. M a lays ia  is look ing  to  adopt 
■•pragmatic" new  sp ec if ica t io n s  fo r S M R  that w il l a lso  be acceptab le  to  NR consum ers, said 
Tan S ri D r BC  Sekhar, Chairm an o f the M a lays ian  Rubber Research and Deve lopm ent Board, 
at a th te e -day  S M R  rev is ion w orkshop  he ld at the M R R D B 's  B ritish  headquarters at 
B rickendonbu ry. The  w orkshop  w as attended by representatives from a ll major U, S., European 
and Japanese  tyre makers, as w e ll as rubber traders and representatives from European manu­
factu re rs o f indu stria l rubber p roducts. A ttendees have been re ticen t about w hat was discussed 
at the m eeting. " I f  anyth ing  is  go ing  to  be said, it shou ld  be sa id  by the M a laysians , not 
u s ,"  sa id  one attendee. Inside reports, however, ind ica te  that there w as considerab le  dissent 
over w hat the n ew  S M R  spec if ica tion s  shou ld  be. T rade sources say that M a laysia  would 
like  to  lim it S M R  sp ec if ica tion s  to  three grades, w ith  no la tex  grades at a ll. They add that 
S M R -2 0 , as it ex ists  today, w il l cease to  be produced after next year. M a lays ia  g ives reasons 
o f chang ing  techno logy  fo r its desire to change S M R  grades. "N a tu ra l rubber is now  facing 
a s itua tion  very d iffe ren t from  that when the S M R  schem e w as in troduced  a lm ost 30 years 
a g o ,"  sa id  Sekhar. W ith  the upsurge in radial tyre p roduction  and increasing  autom ation in 
m anufacturing  p lan ts, the p red ictab ility  and  cons istency  o f NR  qua lity  has becom e an even 
greater con cern  am ong N R  consum ers, he added. "M a la y s ia  now  w ishes to  con su lt consumers 
to  f in d  a schem e w h ich  w il l f it the dem and o f the new  techno log ies ," he said . Som e observers, 
how ever, are c yn ica l about the M a lays ians ' m otives, "W ha t w ou ld  the M a laysians consider 
p ragm atic?" sa id  Robert B Baird, Robber Trader and Pres ident of Robert B BairU a  C o . 
Sou tham pton N. Y . "T h a t 's  s im p le - l th ink it 's  w hatever m akes the most bucks fo r M a lays ia  ' 
N R  spec ifica tion s, he added are " a  th ing  that is forever evo lv ing . It evo lves p rivate ly  between 
consum ers and dealers on one hand, and between producers and dealers on the o the r." Baird did 
not attend the w orkshop  at B rickendonbury. Ne ithe r d id Thomas Co le , Chairm an of the Tiro D iv is ion 
of the Rubber M anufactu rers A sso c ia tion . W hen asked about the p lans to  change S M R  specifications. 
C o le  sa id  " I  w ou ld  assume they (the M a laysians) w ou ld  seek som e com m ent through out the industry 
before  they  take such a revo lutionary step. " Mone o f the tyre makers has yet subm itted oriy 
suggestions fo r changes, accord ing  to  a M a lays ian  Rubber Bureau spokesm an. He a lso  cou ld  not 
say  w hether M a lays ia 's  recently  created S M R  G P  (generel purpose) grade, w h ich  has been gam ing 
increasing  acceptance am ong rubber consum ers w ou ld  be affected  by spec ifica tion  changes.



r u D o e r  tree, nevea 
J . brosHiensis. is indigenous to 

the Amazon basin, having been 
introducQd to  M a laysia  and 
Sri Lanka in the latter part of 
fho last century, and subsequently 
to oiher parts o f A s ia  and to 
West A frica. A s ian  production 
of natural rubber qu ick ly  
surpassed that o f South America, 
and the rapid developm ent of 
the industry in M a laysia, 
Indonesia and more recently 
Thailand, has resulted in the 
region becom ing the centre of 
the w orld 's  natural rubber 
industry.

Today, A s ia  accounts fo r 90 
per cent o f g loba l output and 
Malaysia, Indonesia and Thailand 
alone for almost 80 per cent. 
Together these three major 
South-East Asian countries also 
account fo r most rubber that 
is traded internationally-no 
less than 88 per cent in 1982. 

Malaysia, by a s izeab le margin 
is the most im portant producer, 
although at one time Indonesian 
output w as som e-what greater.
In 1983. w orld  p roduction 
amounted to  nearly 4  m illion  
tonnes, o f w h ich  M a laysia  
contributed 1.6 m illio n  tonnes 
or 40 per cent (Table 1).
Natural rubber w as for many 
years M a lay s ia ’s lead ing
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agricultural export, being 
displaced from th is position only 
in 1932 by palm o il and its 
products: earnings from rubber 
in that year amounted to 
M$2655 m illion, w h ile those 
from palm  o il reached 
MS2746 m illion.

Indonesia ranks second, w ith 
output of around 1 m illion 
tonnes, or one quarter o f the 
w orld  total. A s  in Malaysia, 
the bulk of output Is exported 
and rubber is an important 
source o f foreign exchange. In 
Thailand, where production 
has been moving up stead ily in 
recent years, output now 
amounts to almost 600 000 
tonnes, some 15 percent 
of the world total.

A lth o u g h  n a tu ra l ru b b e r c a n  be e x tra cted  from  num erous  
trees a n d  sh ru b s , brasi/iensis |s th e  o n ly  so u rce  n o w  be ing  
c o m m e rc ia lly  e x p lo ite d .  T h e  ru bb e r tree  ta ke s  f iv e  to  
e igh t y e a rs  b e fo re  it  is  o f  c o m m e rc ia l u se  and  th e n  has
a p ro d u c t iv e  l ife  o f  2 5  to  4 0  yea rs . In ab o u t the tenth
year o f  p ro d u c t iv e  u se , y ie ld s  re ach  a m ax im um  and 
som e te n  y e a rs  la te r b eg in  to  d e c lin e  ra p id ly .

Improved ta p p in g  m e th o d s  and  more e ffe c t iv e  a p p lic a t io n  o f
S tim u lan ts  o f fe r  o th e r ro u te s  to  h igh e r y ie ld s . S tim u lan ts  
w ho se  p u rp o s e  Is to  p ro lo n g  the la tex  f lo w  by  re tard ing  
co a g u la t io n , h a v e  b e e n  in  u se  fo r m an y  years. Su ch  
te c h n iq u e s  m a y  e v e n tu a lly  pe rs is t th e  g ap  o r a t least 
na rrow ed  su b s ta n t ia lly . T h e  fo llo w in g  a r t ic le  is  a com m od ity  
pro file  o n  ru b b e r w r it te n  b y  L lo y d  C h ilv e rs  and  Terence  

j B u rle y  in  A S I A N  A G R I B U S I N E S S  (V o l. I N o . 6). 
j The a r t ic le  a s s u re s  a p la c e  fo r ru bbe r in  A s ia 's  fu tu re .

U O Y D  CHILVERS 

TERENCE BURLEY

There are several other 
comniercially significant producers 
in Asia. India's output amounts
to 168 000 tonnes, all of 
which goes to meet the need* 
o f the country's relatively 
well-developed rubber 
manufactures industry, while 
China produces an estimated 
150 000 tonnes, th is again 
being consumed domestically.
In Sri Lanka, production has 
fallen s lightly  during the last few 
years but sti/l amounts to 
137 000 tonnes, nearly all of 
which is exported, and the 
Philippines now produces 75 000, 
most of which goes to meet 
local demand.

Rubber is produced on a modest 
scale In Burma, Vietnam and 
Kampuchea and, indeed, rubber 
is produced by every SE Asia 
nation w ith a suitable climate. 
Thus the list embraces even 
tiny Brunei. In some cases, for 
example Kampuchea, extensive, 
but neglected, plantations 
exist; in others, such as Laos, 
'w ild ' rubber has an 
important role to  play.

Where Indo-China is concerned 
the general easing of the 
various hostilities means that 
rehabilitation of the rubber 
industry can be undertaken.
For example, Vietnam's rubber 
plantations are reported to 
have expanded by 20 000 ha m 
1983. The plantations in the 
south now total 100 000 ha 
in area, o f which half was 
planted after the liberation of 
the south in 1975, By the end 
of 1985, rubber trees are 
expected to be cultivated on 
750 000 ha of land in the country.



I th is  k n o w le d g e  th e re  is  a n e e d  ’ 
i fo r  t h e  in d u s t r y  to  e v a lu a te  ; 
i th is  te c h n iq u e  s o  th a t  i t s  '
! e f fe c t iv e n o s s  c a n  b e  e s ta b lis h e d  
j o n  a w id e r  s c a le .  T he  

in fo rm a t io n  Thus g e n e ra te d  w i l l  
d e te rm in e  i f  t h is  m e th o d  o f 
e x p lo it a t io n  c a n  be  u se d  to  r e d u c e  i 
th e  u n e c o n o m ic  im m a tu re  J
p h a s e  o f  th e  H evea  t r e e ,  tn  | 
v ie w  o f  t h is  th e  In s t itu te  w o u ld  ■' 
w e lc o m e  o f fe r  o f  c o m m e rc ia l ; 
a re a s  fo r  j o in t  e v a lu a t io n  fr o m  i 
th e  in d u s t ry .  !

Conclusion :
From  the fo rego ing  the fo llo w ing

con c lu s ion  can be made; ,

* P rev ious ly  puncture-tapped and 
stim u lated  pane ls when 
converted to  conventional 
tapp ing  g ive very high y ie ld s

* Pos it ive  responses to  j
restim u lation on conventiona l . 
tapp ing  can be obta ined i 
from  previously  ■
puncture -tapped trees, (

* G ood  y ie ld s  and p os it ive  ;
responses are obta ined j
irrespective o f the preced ing  ‘ 
in tens ity  o f s tim u lation  >

during puncture tapping.

P resence of e lhephon or its 
b reakdown products on the 
panel for pro longed periods 
does not adversely affect its 
subsequent y ie ld  performance

The absence o f deleterious 
consequences provides support 
fo r the suggestion that early 
exp lo ita tion  o f immature 
trees can be carried out by 
puncture tapp ing for a 
duration o f one to two years 
p rior to  open ing  for 
con ven tiona l tapping q

SPLIT ON NR SPECIFICATIONS

M a lays ia  w an ts  to  change  its  te c lin ica l spec ifica tions fo r Standard  M a lays ian  Rubber some time 
next year, but rubber traders and consum ers seem  dub ious as to the need fo r a change and 
d iv ided  as to  w iia t k ind  o f new  spec ifica tion s they w ou ld  want. M a lays ia  is look ing  to adopt 
"p ra gm a tic "  new  sp ec if ica t io n s  for S M R  that w il l a lso  be acceptab le  to  NR  consumers, said 
Tan S ri Dr B C  Sekhar, Chairm an o f the M a lays ian  Rubber Research and Deve lopm ent Board, 
a t a th ree-day  S M R  rev is ion w orkshop  he ld at the M R R D B 's  B ritish  headquarters at 
B rickendonbu ry. The w orkshop  w as attended by representatives from  e ll major U , S., European 
and Japanese  ty re  makers, as w e ll as rubber traders and representatives from  European manu­
factu re rs o f indu stria l rubber p roducts. A ttendees have been re ticent about w hat was discussed 
at the m eeting. " I f  anyth ing  is go ing  to  be said, it shou ld  be said by the M a laysians, not 
u s,”  sa id  one attendee. Inside reports, however, ind ica te  that there w as considerab le  dissent 
over w hat the new  S M R  spec if ica tion s  shou ld  be. T rade sources say that M a laysia  would 
l ik e  to  lim it S M R  sp ec if ica tion s  to  three grades, w ith  no la tex  grades at a ll. They add that 
S M R -2 0 , as it ex ists today, w il l cease to  be produced after next year. M a lays ia  g ives reasons 
o f chang ing  techno logy  lo r  its desire to  change S M R  grades. "N a tu ra l rubber is n ow  facing 
a s itua tion  very d iffe ren t from  that when the S M R  schem e w as in troduced a lm ost 30 years 
a g o ,"  sa id  Sekhar. W ith  the upsurge in radial tyre p roduction and increasing autom ation in 
m anufacturing  p lan ts, the p red ictab ility  and cons istency  of NR  qua lity  has become an even 
greater con cern  am ong N R  consum ers, he added. "M a la y s ia  now  w ishes to con su lt consum ers 
to  f in d  a schem e w h ich  w il l f it  the dem and o f the new  techno log ies ," he said . Som e observers, 
how ever, are c yn ica l about th e  M a lays ian s ' m otives. "W ha t w o u ld  the Vla laysians consider 
p ragm atic?" sa id  Robert B Baird, Robber T rader and P res ident o f Robert B Ba ird  £t Co.. 
Sou tham pton N. Y . "T h a t 's  s im p le - l th ink it 's  w hatever m akes the m ost bucks fo r M a laysia  
N R  spec ifica tion s, he added are "a  th ing  that is forever evo lv ing . It evo lves p rivate ly  between 
consum ers and dealers on one hand, and between producers and dealers on the other.' Ba ird did 
not a ttend the w orkshop  at B rickendonbury. Ne ithe r d id  Thomas Co le , Chairm an o f the T ire D ivision 
o f the Fubber M anufactu rers A ssoc ia tion . W hen asked about the p lans to change S M R  specifications. 
C o le  sa id  " I  w ou ld  assume they (the M a laysians) w ou ld  seek som e com m ent through out the industry 
before  they take such  2 revo lutionary step. " None o f the tyre makers has yet subm itted any 
suggestions fo r changes, accord ing  to  a M a lays ian  Rubber Bureau spokesman. He a lso  cou ld  not 
say  w hether M a lays ia 's  recently  created S M R  G P  (general purpose) grade, w h ich  has been gam ing 
increasing  acceptance am ong rubber consum ers w ou ld  be affected  by spec ifica tion  changes.



rubber tree, hevea 
J . brasil/ensis, is  indigenous to 

the A m a zo n  basin, h a v in g  been 
introduced to M a laysia and 
Sri Lanl<fl in the latter part of 
the last century, and subsequently 
to other parts o f Asia and to 
Wesi A frica. Asian p ro d u c t io n  
of natural rubber qu ick ly  
surpassed that o f South America, 
and the ra p id  developm ent of 
the industry in M a laysia, 
Indones ia  and more recently 
Thcjiland, has resulted in the 
region b e co m in g  the centre of 
the w orld 's natural rubber 
industry.

Today. Asia accounts for 90 
per cent o f g loba l output and 
Malaysia, Indonesia and Thailand 
alone for almost 80  per cent. 
Together these three major 
South-East A s ian  countries also 
account fo r most rubber that 
is traded in ternationally-no 
less than 88 per cent in 1982.

Malaysia, by a sizeab le  margin 
is the most im portant producer, 
although at one time Indonesian 
output w as som e-w hat greater.
In 1983, w orld  production 
amounted to  nearly 4 m illion  
tonnes, of w h ich  M a laysia 
contributed 1 .6  m illio n  tonnes 
or 40 per cent (Table 1).
Natural rubber w as for many 
years M a lays ia 's  leading
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agricultural export, being 
d isplaced from th is position only 
in 1982 by palm o il and its 
products: earnings from rubber 
in that year amounted to 
M$2655 m illion, w h ile those 
from palm o il reached 
MS2746 m illion.

Indonesia ranks second, w ith 
output o f around 1 m illion 
tonnes, or one quarter o f the 
w orld total. A s  in Malaysia, 
the bulk o f output is exported 
and rubber is an important 
source o f foreign exchange. In 
Thailand, where production 
has been moving up stead ily in 
recent years, output now 
amounts to almost 600 000 
tonnes, some 15 percent 
of the w orld total.

A lth o u g h  n a tu ra l ru b b e r c a n  be e x tra cted  from  num erous  
trees a n d  sh ru b s , b ras iliensis jg th e  o n ly  so u rce  n o w  be ing  
c o m m e rc ia t ly  e x p lo ite d ,  T h e  ru bb e r tree  takes f iv e  to  
e igh t y e a rs  b e fo re  it  is  o f  c o m m e rc ia l u se  and  then  has 
a p ro d u c t iv e  l ife  o f  2 5  to  4 0  yea rs . In a b o u t the ten th 
year o f  p ro d u c t iv e  u se , y ie ld s  reach  a m ax im um  and  
som e te n  y e a rs  la te r b eg in  to  d e c lin e  rap id ly .

Im proved  ta p p in g  m e th o d s  and  m ore  e ffe c t iv e  a p p lic a t io n  of 
s tim u la n ts  o f fe r  o th e r  ro u te s  to  h igh e r y ie ld s . S t im u lan ts  
w ho se  p u rp o s e  is  to  p ro lo n g  th e  la tex  f lo w  b y  re tard ing  
c o a g u la t io n , h a v e  b e e n  in  u se  fo r m an y  years. S u ch  
te ch n iq u e s  m a y  e v e n tu a l ly  p e rs is t th e  g a p  o r a t least 
na rrow ed  s u b s ta n t ia lly . T h e  fo llo w in g  a r t ic le  is  a com m cK lity  
p ro file  o n  ru b b e r  w r it te n  b y  L lo y d  C h ilv e rs  and  Terence  
B u r le y  in  A S I A N  A G R I B U S I N E S S  (V o l. I N o . 6).
The a r t ic le  a s s u re s  a p la c e  fo r ru bb e r in  A s ia 's  fu ture .

LLOYD  CHILVERS 

TERENCE BURLEY i

There are several other 
comrr*ercially significant producers 
in Asia. India's output amounts 
to  168 000 tonnes, all of 
which goes to meet the need* 
o f the country's relatively 
well-developed rubber 
manufactures industry, while 
China produces an estimated 
150 000 tonnes, this again 
being consumed domestically.
In Sri Lanka, production has 
fa llen  slightly during the last few 
years but stilt amounts to 
137 000 tonnes, nearly all of 
which is exported, and the 
Philippines now produces 75 000, 
most of which goes to meet 
local demand.

Rubber is produced on a modest 
scale in Burma. Vietnam and 
Kampuchea and, indeed, rubber 
is produced by every SE Asia 
nation w ith a suitable climate. 
Thus the list embraces even 
tiny Brunei. In some cases, for 
example Kampuchea, extensive, 
but neglected, plantations 
exist; in others, such as Laos, 
'w ild ' rubber has an 
important role to  play.

Where Indo-China is concerned 
the general easing of the 
various hostilities means that 
rehabilitation of the rubber 
industry can be undertaken.
For example, V ietnam 's rubber 
plantations are reported to 
have expanded by 20 000 ha in 
1983. The plantations in the 
south now  total 100 000 ha 
in area, o f which half was 
planted after the liberation of 
the south in 1975. 8y the end 
o f 1985, rubber trees are 
expected to be cultivated on 
750 000 ha of land in the country.



Tab le  1

P roduction  o f Natu ra l Rubber ('000  Tonnes)

1977 1979 1981 1982

M a lays ia
Indonesia
lh a ila n d
S r i Lanka
Vietnam
Kam puchea
India
Burma
China
P h ilip p ines
O ther A s ia
Tota l A s ia
W o rld  to ta l

1B88
835
431
146
42
15

152
20
50
56
5

3340
3615

1570
905
531
153
50
10

147
20
91
63
5

3551
3860

1510
868
504
124
40

1
151
20

128
75
5

3426
3690

1517
880
552
125
40

1
166
20

140
74

3
3518
3755

1983*

1562
1003
580
137
45

5
168

25
150

75
2

3754
3985

* P rov is iona l o r estim ated fo r soma countries. 

Source ; Rubber S ta t is t ic a l B u lle tin .

G r id i e t a! (1930)

W o rld  Bank (1982)

Sm it (1982)-—lo w  g row th  scenario
— m edium  g row th scenario  
— h igh  g row th scenario

Source; see b ib liog raphy .

Dem and ( ‘000  Tonnes) 
1985 1990 1995 2000

5245 6135 _
4585 5565 6670

4123
4304
4508

4897
4876
4780

5135
5051
5203

6083
6216
6349

The im portance o f natural 
rubber to  the econom ies of 
several A s ian  nations stems 
p rim a rily  from  its export potentia l, 
bu t it has o ther featu res w h ich  
make it o f in terest. In 
particu la r, cu lt iva tion  and tapping 
is  labou r-in tensive and m ostly  
not am enable to  m echanisation, 
and thus Is a m ajor source 
o f em ploym ent: som e 1.5 
m illio n  fam ilie s  are thought to 
be engaged in rubber 
cu lt iv a tio n  in  Indonesia alone- 
T h is  has not been w ith ou t its 
p rob lem s, however, s in ce  in 
M a lays ia  labou r shortages have 
som etim es p re jud iced  rubber 
p roduc tion . In Indonesia, 
though, estab lishm ent o f rubber 
sm a llh o lde r schem es is seen 
as an im portant e lem ent in the

coun try 's  transm igration I
programme. ;

Rubber p roduction has a lso  I 
provided a base upon w h ich  ' 
to  deve lop  a loca l rubber | 
p roducts m anufacturing industry. | 
Here, as  in so many other 
matters concern ing  natural rubber. \ 
M a lays ia  has taken the lead : 
and now  has a sm all but ’• 
th r iv ing  rubber goods industry 
catering  to  export as w e ll ; 
as dom estic markets. S ingapore, j 
w h ich  produces no rubber, ' 
has m eanw hile carved itse lf a 
un ique ro le  in the rubber trade. ] 
Large vo lum es, p rin c ip a lly  from 
M a lays ia , are imported for 
rem illing  and regrading and then ' 
exported to  m any parts o f j 
the w orld , inc lud ing  W estern •,

•Europe and the U SA . as 
•well as consum ing countries 
in the Far Eastern region.

Production and processing
A lthough  natural rubber can be 
extracted from  numerous trees 
and shrubs, hevea brasiliensis 
is the on ly  source currently 
com m erc ia lly  exp lo ited. (There 
has in  recent years been 
renewed interest in the potential 
o f parthenium  argentatum, or 
guayule, particu la rly  In the 
U S A  and M ex ico ). The rubber 
tree takes five  to  e ight years 
before it is o f commercial 
use, and then has a productive 
life  o f 25 to  40  years In about 
the ten th year o f productive 
use, y ie ld  reach o maximum and 
some ten years later begin to 
dec line  rap id ly  Natural rubber 
is obta ined by tapp ing  (ie 
the con tro lled  w ound ing) of 
the trunk o f the tree, which 
y ie ld s liqu id  latex.

A  variety  o f yie ld-enhancement 
techn iques are em ployed w ilh  
improvem ents constan tly  being 
made. However, the lags 
betw een p lanting  and maturity, 
and the lengthy productive 
life  o f the rubber tree, mean 
that sc ie n tif ic  and agronom ic 
advances o ften take many 
years to  be in troduced on a 
s ign if ican t scale, and even longer 
to  have any substantia l impact 
on output. E ffo rts have 
recently been made to improve 
y ie ld s by broadening the 
gene tic  base, but attention 
has fo r the m ost part focussed 
on other means.

Reduction  o f imm aturity period 
is a pa rt icu la rly  usefu l 
developm ent s ince it improves 
ra turns in the early years, 
an important consideration for 
both estate and sm allho lder 
p rojects, and there is scope for 
chang ing  the time-sequence of 
y ie ld s such that h igh yie lds 
are obta ined in  the earlier part 
o f the tree's lifespan-the so-called 
precocious y ie ld  characteristic. 
H igher y ie ld s  m ust of course 
go hand in hand w ith  other 
favourab le secondary 
characte ristics such as resistance 
to  d isease and pests as w ell 
as w ind damage. Som e very



hfgh-yiolding varie lios are not 
recommendod because o f inferior 
secondary characte ristics, w h ile 
some w ith  outstand ing  secondary 
characteristics have unacceptab ly 
poor yie lds.
This dilemma is being resolved 
hy the use o f increasing ly 
sophisticated grafting  techniques. 
It has for some years been 
the practice to  propagate using 
budgrafting, in w h ich  a 
high-yielding trunk c lone  is 
grafted onto a v igorous seed ling 
root stock- Th is  has now 
been refined w ith  a second 
graft, resulting in a three part 
tree w ith a good root system, a 
high-yielding trunk and an 
excellent canopy w h ich  is not 
susceptible to  lea f disease.
Such techniques are a lready in 
commercial use in M a laysia  
on a lim ited scale.

Improved tapp ing  m ethods and 
more effective  app lica tion  of 
stimulants o ffe r other routes to  
higher y ie lds. Depth of 
incision, pos ition ing  o f tapp ing 
points and frequency o f the 
tapping operation all he lp to 
determine y ie ld , and must be 
carried out in  an optim al 
manner to  m axim ise output. A  
new method, puncture tapping, 
may eventually  rep lace 
traditional m ethods, its attraction 
lying in  its  low er labour 
requirement.

Stimulants, w hose purpose is to 
prolong the latex f lo w  by 
retarding coagu la tion , have been 
in use fo r many years. They 
are used on ly  on o lde r trees, 
and they have proved to  be 
especially va luab le  on those due 
for rep lacing in 5 -10  years, 
whore y ie ld  increases o f 130 
percent have been achieved. 
Stimulants may be used to 
improve y ie ld , w h ile  m aintain ing 
tapping frequency and intensity, 
or to m aintain y ie ld  but w ith 
appreciably reduced tapping, 
thus offering sav ings in 
labour costs, increasing ly  
affective stim u lan ts are now 
entering use.

Such techn iques may eventually 
permit the gap between 
attainable and actual y ie ld s to 
bo closed, or at least narrowed

Rubber latex in individual trays on a family rubber farm in 
Southern Thailand, Each tray holds enough latex to 
produce one sheet of natural rubber.

substantially. Annual yie ld of 
6000 kg per hectare have 
been achieved experimentally 
but even in the most productive 
areas yie lds are presently only 
a fraction of th is level, 
ranging from 1400 kg per 
hectare in the Philippines and 
1200 kg in the estate sector 
in penninsular Malaysia, to 
only around 300 kg in the 
Indonesian smallholder sector.

Subsequent processing of the 
extracted latex takes several 
forms and. according to  the 
method can be undertaken on 
the individual holding by the 
farmer, in group or estate 
processing centres or fay 
private or Government-owned 
factories. Four major types of 
rubber are produced; sheets, 
crepes, latex concentrate and 
b lock rubbers. Rubber produced j

by individual smallholders is 
usually sheet which is air-dned 
(USS). while smoked sheet 
(RSS) comes mainly from 
estates. Such rubber is visually 
graded. B lock rubbers, or 
technica lly specified rubber (TSR) 
as it is usually known, is 
typically factory-produced 
because of {he more sophisticated 
techniques and machinery which 
are required. TSRs were 
introduced by Malaysia in 1965 
as the Sf^R scheme. Rubber 
classified into each of the 
several grades thus conforms 
to  certain specified te:hnical 
characteristics, this uniformity 
enabling particular customer 
requirements to be met.
Other countries subsequently 
introduced similar schemes- 
Indonesia (SIR), Thailand (ITR) 
and Sti Lanka (SLR)-and



T SR s today  accoun t fo r about 
45 per cen t o f tubbtjr exports 
from  the region.

W orld market
Natu ra l rubber's share o f the 
e ias lom e r ( ie  natural p lu s 
syn the tic  rubber) m arket dec lined  
prog ress ive ly  up lo  1974, as 
supp lie s w ere unable to  keep 
pace w ith  dem and and 
syn the tics , w h ich  w ere re la tive ly  
cheap, captured  many of the 
ou tle ts  fo rm erly  the p rov in ce o f 
natura l rubber. B y  1974 its 
share had fa llen  to  on ly  29 
per cent and, a lthough  the o il 
shock  prom pted a modest 
sw itch  back to natural rubber, 
tak ing  its  share to  32 per cent 
in  1975 , it subsequently  
se ttle d  at around 30 per cent.
In the last year or so, natural 
rubber's  m arket share, however, 
aga in  appears to  have 

: edged upw ards.

W h ile  there is  a part o f the 
to ta l rubber m arket that can fo r 
techn ica l reasons be met on ly  
by syn the tics , and a part 
w h ich  s im ila r ly  can be met 
o n ly  b y  natural rubber, 
the residua l com ponent o f the 
market, the s ize  o f w h ich  is 
surrounded by some con troversy, 
is th eo re tic a lly  open to  both 
types  and usage is  determ ined 
p rim a rily  by re la tive  p rice  levels.

! Thus, natura l rubber's current 
J sha re  o f around 30  per cent is
* not a te ch n ica lly  determ ined 
i m axim um: if supp lies were 
' ava ila b le  at a com petitive  price, 

it cou ld  recaptu re at least 
som e o f the ground  los t to  
syn the tics . It has been 
suggested  that, in fact, natural 
rubber cou ld  take m ore than 
4 0  p e r c e n t  o f the elastom er 
m arket on  techn ica l grounds. 
W ith  to ta l e lastom er dem and last 
year in excess o f 12 m illion  
tonnes, th is  w o u ld  mean that 
w e ll ove r 1 m illio n  tonnes 
add it iona l natura l rubber cou ld  
be p laced  in  the market.

End-uses fo r natural rubber may 
be num bered in the hundreds, 
but b y  far the largest use 

I is in  tyre m anufacture w h ich  
; takes as m uch as three-quarters 
i o f  to ta l supp lies , com pared 
j w ith  on ly  about 60 per cent

ten years ago. This has resulted 
from  the trend tow ards radial 
tyres, w h ich  require a higher 
p roportion o f natural rubber, 
and the increasing  share o f 
large-size tyres in to ta l tyre 
p roduction  (large tyres a lso  use 
a greater p roportion o f natural 
rubber). Dem and fo r natural 
rubber in the tyre sector has 
outpaced the increase in supply, 
and its  share o f tyre rubber 
dem and has risen, but 
consequently  natural rubber's 
share o f non-tyre usage has 
declined. Non-tyre uses include 
a variety  o f o the r autom ative 
app lica tion s such as hoses, as 
w e ll as be lting , footw ear, and 
sports, household and 
m edica l goods.

Rubber in Malaysia
Rubber cu lt iva tion  in M a laysia  
is concen trated  in the peninsula, 
w h ich  prov ides about 97 
per cent o f  the country 's  total 
output. In pen insu lar M a lays ia  
a to ta l o f  1.7 m illio n  hectares 
are p lanted to  rubber, o f w h ich  
sm allho lde r area accounts fo r 
about 72 per cent. There are 
some 500  000  rubber 
sm a llho ld ing s w h ich  range in 
s ize  up to 40 ha although most 
are b e low  4 ha and many are 
considerab ly  sm aller. P roductiv ity  
on the estates is  m uch above 
that o f the sm allho lde r sector: 
w h ile  accoun ting  fo r 28 per cent 
o f p lanted area, the estates 
con tribu te  40 per cent o f output. 
Nevertheless, the estate sector 
has s ince the early  1970s 
d im in ished  in im portance as new 
sm allho lde r schem es w ere 
estab lished and estates were 
d raw n by  the attraction  o f other 
c rops, such as o il palm. 
Governm ent has taken a c lo se 
interest in the sm allho lde r sector 
through the Rubber Industry 
S m a llho lde r Development 
A u tho r ity  (R tS D A ), set up in 
1973 to  oversee the developm ent 
o f sm a llho ld ings and co-ord inate  
a ctiv itie s o f o ther agencies; 
through the Federal Land 
Deve lopm ent Au tho r ity  (F E LD A ), 
w h ich  is responsib le  fo r 
develop ing  new  areas; and 
through the M a lays ian  Rubber 
Development Corpora tion 
(M A R O E C ), w h ich  w as founded

in 1971 to  improve the 
m arketing o f sm allho lde r rubber 
These and other bodies have 
served to  put M a laysia  at tho 
forefront o f the development 
of rubber as a v iab le  crop. 
M a laysia  has been the instigator 
o f m any o f the improvements 
w h ich  have been introduced in 
recent years to  cu ltivating 
and processing practices and 
techniques, and it has done much 
to  im prove the sta tus o f 
natural rubber among end-users.

A s  part o f a more general 
program m e to  add value to its 
agricu ltu ra l exports, Malaysia 
a lso  led in developing a rubber 
m anufacturing  industry among 
producers. Curren t domestic 
usage am ounts fo r on ly  about 
65 000  tonnes, but a variety 
o f goods fo r export such as 
rubber g lo ves and sports goods 
are a lready m anufactured, and 
there is very considerab le 
potentia l fo r the future.

In Indonesia

A s  in M a lays ia , rubber is 
e ssen tia lly  a sm allho lde r crop 
in Indonesia. Production is 
concen trated  in Sum atra, which 
accoun ts fo r 72 per cent of 
the nation 's  to ta l output, but 
rubber is  a lso  produced in 
Kalim antan (16 p e rcen t), Java 
(10 per cent) and Su law esi (2 
per cent). A  to ta l of 2.5 
m illio n  hectares were planted 
to  rubber by 1980, a figure 
w h ich  has con tinued to  rise 
s ince that time. Abou t 80 
per cent o f the area is 
sm allho lde r, the balance 
com pris ing  both government- 
ow ned and private estates.

O vera ll, y ie ld s are on ly  about 
ha lf those o f M a laysia, and 
sm allho lde r y ie ld s are particularly 
low , at on ly  290 kg per ha- 
Am ong the con tribu tory factors 
fo r th is poor performance 
hove been c ited  inadequate 
access to  cap ita l and technology, 
thus preventing replanting 
w ith  h igh -y ie ld ing  varieties, 
in su ffic ien t app lica tion  of 
fertilise r, and poor standards of 
m aintenance. Estate y ie lds by 
con trast are, by and large, 
in ternationa lly  com petitive.



Over the Iasi ten yeais, 
considerable effo rts have been 
made to rev ita lise the smalfholder 
sector, a lthough to  date w ith 

i only lim ited success, Ret-sarch 
' stations have been established 

and. w ith assistance from the 
World Bank, nucleusestate 
schemes (N ES), sm allho lde rs ’ 
rubber developm ent projects 
(SRDP) and the project for 
rehabilitation and extension of 

i export crops (^RPTC) have been 
set up. The N ES  scheme, for 

 ̂ exampie, w h ich  is not lim ited
■ to rubber, invo lves government
■ estates function ing  as nucle i,
' co-ordinating the developm ent 

o< surrounding sm aliho ldtngs 
and provid ing processing

■ facilities fo r sm allho lder output. 
: Such schem es are s t i ll in the ir
■ infancy but o ffe r considerab le
I opportunity for improvement in 

p iifticu lar areas; the very w ide 
'■ and fragmented geographica l 

spread of rubber sm allho ld ings 
in Indonesia, hovk^ever, makes 

I the upgrading o f the sector a 
; form idable task indeed,

f In Thailand
. Production is concen trated in 
; the south o f the country, and 
i Thailand re lies more heavily on 
; the sm allho lder than do either 
; Malaysia or Indonesia. In 
I 1979. a to ta l o f 1.5 m illion  

hectares were p lanted to  rubber, 
' of w h ich sm allho ld ings 

comprised more than 1.4 m illion  
J hectares Not on ly  are y ie ld  
j low in Thai:flnd. but the country 
.. has beun very much less 
, successfull than its com petitors 
: 'n moving tow ards production 

of TS'^s. Indeed, the ir production 
: has actua lly  dec lined  in  recent 
1 years, to  about 80  000  tonnes
• last year, on ly  14 pe rcen t 
' of total rubber production.

. Nevertheless, p roduction o f rubbtr
• fiiis expanded more rapid ly in 
. Thailand than in any other
. country. O utput increased from
i m  000 tonnes in 1960 to
• 290 000 tonnes by 1970 and
I 000 tonnes by 1980, and
; Dy last ydtir had re jched  an 
; estimated 585 000  tonnes.

Most observers expect Thailand 
occupy an increasing ly 

'friportani ro le  as a rubber

P'^'^^cer over the coming years - 
and there is indeed great

e'fpansion. Much of 
the problem of low  yie lds 
can, however, be traced to the ' 
very lim ited planting of 
high-yielding varieties; of the 
planted area in 1979. only 
■<̂4 per cent comprised such 
varieties, whereas, for example, 
almost all Malaysian estate 
types'^ w ith high-yielding

t Isewhere

In contrast to most other 
countries, and all o f the major 
producers, rubber cu ltivation 
in Philipp ines is conducted 
w ho lly  on estates. Output 
continues to increase, albeit at 
a slower pace than in the 
1970s and y ie lds are most 
impressive. Lim ited further 
expansion is certain, but there 
are no p lans fo r major 
investment in the rubber sector. 
In Sri Lanka, some 230 000 
ha are devoted to  rubber 
cu ltivation, sp lit almost evenly 
between sm allho ldings and 
estates (although, in the 
Sri Lankan context, the 
defin ition o f sm allholding is 
such that it includes only those ■ 
holdings of less than 4 ha, 
in contrast to the more usual

Rubber wood is t>ecoming increas-. 
ingly popular for furniture m aking ..

cut-off poini of 40 ha). Most ■ 
Of the area is given over to 
nigh-yieldmg varieties.

comprises 
290 000 ha, three-quarters 
o f which is Operated by 
smallholders, which number 
around 230 000. Average size 
of holding is therefore very 
small at only about 1 ha. 
Replanting, fo llow ing recent 
mmations by the Rubber Board 
o f India, is now proceeding 
at the rate of 15 000 ha a 
year. Production is likely to 
continue to  increase, although 
any such output is expected 
to be absorbed by the country's 
maturing rubber products 
industry,

Future prospects

While it cannot be denied that 
there has been some dim inution 
of interest in natural rubber 
in recent years, there is every 
indication that market prospects 
in the medium to long-term 
are quite favourable. A  
sustained increase in demand 
seems inevitable given the 
economic recovery in the 
industrialised nations; the likely 
absence o f any return to cheap 
o il supplies (thereby changing 
Che competitive relationship 
between natural and synthetic 
rubbers); the rapidly spreading 
preference for radial tyres, 
which rely more heavily on 
natural rubber than do cross-ply , 
tyres; the growth of rubber-based 
industries (particularly 
tyre-manufacturing) and vehicle 
usage in the developing vrorld; 
and the development of new, 
albeit lovkT/oiume uses for 
natural rubber.

To be sure, long-term demand , 
forecasts have continuaify been 
revised downwards in recent 
years, as less favourable 
scenarios have been envisaged, 
but then so too have forecast; 
of natural rubber availabiiity.
But even the least optimistic I 
demand forecast anticipates 
a level of 4.9 miUion tonnes 
by 1990, compared with 3 95 
m illion tonnes m 1983, and



f over 6 m iU ion tonnes by ih s  
I turn o f the century; suggesting
> that a 50 por cen i increase in 

ou tpu t w il l be required over 
thd next fifteen  o r so  years 

j ( fa b le  2). And , even w ere a 
I less o p tim is tic  v iew  taken, 
j ttiere w o u ld  s t i ll be very 
I con s id e rab le  po ten tia l fo r the 
i abso rp tion  o f h igher output.

- M ee tin g  th is  increased dem and 
; w il l  require not on ly  heavy
• f in an c ia l investm ent but an 
j enduring  com m itm ent to  
! im prov ing  y ie ld s  from  ex isting  

rubber areas ih roug h  rep lan ting  
w ith  h igher-y ie ld ing  materials, 
im proved tapp ing  and stim u ia t ion

p ractices and other agronom ic 
techniques, enhanced recovery 
and co lle c t ion , and the 
stream lin ing  o f marketing 
systems. N ew  areas w il l a lso 
p robab ly need to  be given 
over to  rubber although recent 
experim entation has shown 
that the m assive improvement 
in y ie ld s  w h ich  is  now  techn ica lly  
feasib le  cou ld , if realised 
across-the-board, a lone be able 
to  meet the antic ipated  level 
o f demand. And , to  make 
the most o f future opportunities, 
p roducing  countries w il l need 
to  change the grade and type 
com position  of p joduction  
to  m eet the evo lv ing  pattern

of consum er demand as well 
as just expanding output; •
techn ica lly -specified  rubber w ill ;
con tinue to rep lace visually- ;
graded, and demand w ili i
in creasing ly  centre upon the 
m ain com m ercia l grades, i
a lthough  at the same time 
certa in  spec ia lity  grades w ill i
need to  be developed. These i
are re la tive ly  straight-forward '
adjustments; the main challonge ’
is to stead ily  increase total 
output to  satis fy  demand,
This is an opportun ity  not to i
be in issed by the South-East '
A s ia  producer-exporters. !

I
O  i

TECH N O LO G Y C AN  DOUBLE RUBBER PRODUCTION; Dr. BC SEKHAR

In the con tex t o f an expand ing  econom ic and industria l base, p roduction o f rubber in India w ill
c on tinue  to  be short o f the consum er requirement, and hence p roducers in Kerala must strive to
p roduce m ore rubber. Th is w as the op in ion  o f Tan S ri Or. B C  Sekhar, form er Con tro lle r of
the M a lay s ian  Rubber Research and Deve lopm ent Board w h ile  addressing a se lect gathering of
rubber p lan ters in C och in  recently.
In h is  op in ion , the average y ie ld  o f 890  kg/hectare/year cou ld  be increased to  2000 kg. w ith  modern 
s c ie n t if ic  and te chno log ica l inputs. "G e n e tic  upg radation" is the m ain path tow ards increasing  productivity. 
D r. Sekhar exp la ined  genetic  engineering, the IRRD S-sponso red  Germ  Bank, y ie ld  stimulation 
m ethods, new  tapp ing  systems and inter-cropp ing , a ll aimed at im proving natural rubber productivity, 
H e sa id  that intense effo rts  to  increase p roduction from  2000  kg. to  4000  kg. are a lready under 
w ay  in  M a layas ia .
C it in g  the exam ple of R R lM -6 0 0 , Dr. Sekhar said that th is  a lone cou ld  be p lanted  anywhere in 
the rubber g row ing  areas, and the y ie ld  cou ld  com e up to  as m uch as 1500 to  1600 kg. per hectare 
per annum. N ea rly  70 per cen t o f the rubber cu lt iva tion  a ll over the w orld  (and India is not
d iffe ren t) is  in  the hands o f sm all ho lders

E f f ic ie n c y  o f  th e  sm a ll h o ld e r  

C om pared to the estate sector, the sm all ho lder p roductiv ity  is low er. Dr. Sekhar suggested that the estate 
se cto r shou ld  com e fo rw ard  to  transfer appropriate techno logy to the sm all ho lder so  that there cou ld  be 
o ve ra ll enhancem ent o f production. M odera te ly  deep tapp ing  w ith  con tro lled  stim u lation  is one o f the 
p rim e fa cto rs  fo r y ie ld  increase. The sm all ho lder in Kerala, g iven the proper techno log ica l guidance and 
p rice  assurance, w o u ld  have no prob lem  in being  ab le to produce 1500 to 1600 kg/hectare,year.
T a lk ing  about p rice  sta b ilisa tion  of na 'u ra l rubber. Dr. Sekhar sa id  that in  a con tro lled  econom y such as 
in  India, e vo lv in g  and m ain ta in ing  a p rice  m echanisTi shou ld  be easier. India has the tr ip le  advantage of 
h av ing  producers, m anufacturers and an expanding dom estic  consum er market. A s  it stands, natural 
rubber is now  in a buyer's market, and hence the p rice  is  con tro lled  by the consum ers. It wilt 
be in  the longterm  healthy g row th  o f both the producer and consum er sections in India to  operate 
a p rice  s tab ilisa tion  mechanism . To arrive at a m utua lly  acceptab le  formula, these secto rs should 
com e to  a negotia ted  understanding.
W ith  the lim ited  land ava ilab le  fo r rubber p lanting  and in the ligh t o f the g loba l demand for
natura l rubber fo recast to  go up to  7 .2  m illio n  M T  by 2000 A ,D  , w e have to  re ly more on technologica l
innova tion s  and m odern p la n tin g  practices. In the con tex t o f short supp ly  and to  meet the expanding 
dem and fo r rubber, India shou ld  p lan and estab lish  more syn the tic  rubber p lants.



e n v i r o n m e n t a l  m u t a g e n e s i s  ' 
AND GENETIC HAZARDS OF 
AGRICULTURAL CHEMICALS

C K  S A R A S W A T H Y  A M IV IA *

' A nimals includ ing  man and r
iV p la n t s  are exposed to  a ;

• variety o f chem ica ls in the 
environment, especia lly  in recent 
years. S in ce  industria l 
development and needs o f the 
modern soc ie ty are interlinked, 
pollution and e co log ica l chringes 
resultant o f industria l 
advancement have the ir own 
mutagenic e ffects  on plant and 
animal life . A  broad spectrum 

. of chem icals both natura lly  
occurring and app lied  fo r different 
purposes o f both s im ple and 
complex structure, occu r around 
us and are present in the air 
we breathe, the w ate r we 
drink and the food we e.it.

‘ Since environm ental mutagens 
I pose a potentia l genetic 
; hazard for man, both fo r the 
' present and fu ture  generations, 

efforts must be made to  detect 
them in our environm ent and 
eltm inaie or restrict the ir use.

; In other words, it w il l be 
' essential to  evaluate at] chem icals 

applied to the environment 
for their m utagenicity, ;

■' There are m anifo ld problems t 
in evaluating the m utagen ic ity o f ■ 
chem icais. It is a lso  necessary 
to know  the types o f genetic 
changes induced by a chem ical ' 
and how  persistant they are 
m b io log ica l systems.
The genetic changes induced by • 

' chem icals w h ich  have 
sign ificance in human health, 
can broad ly be grouped into the , 

I fo llow ing  categories. ;
. 1. P o in t m utations: These could 

be base-pair substitu tions and
■ frame sh ift m utations. The ;
■ number o f abnorm alit ies in man, i 

associated w ith  m onogenic

inheritance has increased to 
over 1000 in the past fifteen 
years w ith an additional 1000 
suggested, for w h ich proof 
is incomplete.

2. Rec ip roca l translocat/on: Next 
is reciprocal translocations 
w h ich  involve breakage and 
exchange o f segments between 
tw o non-hom ologous 
chromosomes and are transmitted 
in a regular manner through 
m itosis. Such translocations are 
transm itted as dominants, may 
be maintained in the population 
for many generations, and as 
heterozygotes produce 
unbalanced chromosome sets
at meiosis. V iable mosaic 
aneuploids may arise fo llow ing 
loss o f a small translocation 
element at m itosis-earlier the 
loss, more severe the abnormality. 
Karyotype survey of 31,000 
new born ch ildren has shown 
that almost 0.2 "„ of them are 
translocation carriers.

3. Non  d isjunction: The third 
one is non-disjunction. A reup lo id  
indiv iduals (monosomies and 
tiisom ics) arise due to meltic 
non-disjunction and 
non-disjunctional mosaics arise 
when homologues fa il to 
separate at m itotic division.
F.irtunately, in man most of the : 
monosomic and trisomic 
conditions lead to dominant ; 
lothals (abortion, stili bitths, etc.) 
and most of them go undet«cted.

4. Chromosome losses. The 
fourth is the chromosome 
losses which may occur when a 
broken piece of a chromosome 
does not get incorporated tn 
tlie  daughter ceils. This is

detected as morosome. Almost 
a ll conditions of monosomy 
are uterine lethal except 
Tumors' syndrome (XO) which 
has a high frequency of 
survival. A lso the monosomic 
mosaics are quite high and 
these are associated w ith mild 
to severe conganetial 
malformation Hence, even those 
environmental chem icals which 
produce chromosome breakage 
w ithout any rearrangements (eg, 
phenols and caffeine) could 
constitute potential risk for 
future generations.

Test systems for detecting 
environmental mutagens
Man and other organisms are 
exposed continuously to  the 
chem icals in the environment, 
which occur at very low 
concentrations. It is therefore 
necessary to assess properly the 
small mutational effects of the 
active ingredients of these 
chem icais at low concentrations, 
it  is also necessary to detect 
simultaneously many types 
of changes which may 
ultimately lead to  genetic 
hazards. Various systems are 
employed according to  their 
ability and sensitivity to  detect 
different kinds o f genetic 
hazards. There are problems of 
extrapolating the genetic 
hazards of a chemical to human 
beings, once it has been 
shown to be mutagenic in other 
sub mammalian systems. 
Mammals and man, due to 
their unique mechanisms of 
metabolic conversion and 
detoxification, alter a chemical 
after it enters the body. Thus



fa m utagen ic  chem ica l may be 
converted  in to  a non-m utagen ic 

, one or v/ce-versa, inside ihe 
I body. V a riou s  test systems and 
j the ir su ita b ility  fo r detecting  
. d iffe ren t form s o f m utagenic 
: a c tion  are b rie f ly  described  in 
j the fo llo w in g  paragraphs.

Tests to detect direct acting 
; compounds
i These em p loy  m icro -o rgan ism s 
I and m am m alian /n v itro  ce ll 

cu ltu re  system s and are very 
use fu l fo r rapid screen ing  of 
large nu.nber o f chem ica ls. 
M icro -o rgan ism s used are 

I Neu rospo ra , va riou s stra in s o f 
: yeast and bacteria . Tester stra ins 

o f Sa lm on e lla  ty p h im u r ium  have 
. been ex ten s ive ly  used to 
\ d e te ct fram e-sh ift m utations and 
I base -pa ir sub stitu t'ons .
, /n  v itro  m ic ro som a l enzym e \
• ac tiv a tio n : To  overcom e the
. p rob lem  that som e chem ica ls
■ sh o w  m utagen ic  e ffects on ly  ,

a fte r m tcrosom a enzym e ’
! m etabo lism , bacteria l ind ica to r \
• o rgan ism s have been coup led
f w ith  liv e r hom ogenate from  i
• m am m als. A lfa to x in s  and \
, p o iy c y c lic  hyd rocarbons are s^me ;
I such  com pounds w h ich  can  be
• dete cted  by th is  system. Th is
; how ever, canno t test the ■
i m etabo iit ie s  p roduced  ins ide a 
I m am m al, b y  rou tes o ther than 
j liv e r m icrosom al enzymes.

j Screening for mutagenic 
I compounds produced w ithin ; 
; the Anim als 1
j H o st-m ed ia ted  assay: In th is  
I te s t the anim al (a mammal)
: du ring  and a lte r treatm ent w ith  
' a  po ten tia l chem ica l m utagen is 
; in jec ted  w ith  an ind ica to r !
' o rgan ism  in  w h ich  m utation
• frequency  can  be measured. ; 

A f te r  som etim e the ind icato r
■ organ ism  is w ith d raw n  and , 
' tes ted  fo r m utations induced.
. B lood , urine and o ther body 
j f lu id s  from  an im a ls treated w ith  '• 

a chem ica l, can be tested fo r ;
its m utagen ic  a c t iv ity  on 
in d ica to r o rganism s. M u tag en ic ity  ■ 
tes ts  using  D ro soph ila  o ffe r 1 
greater advantage because one ] 
can  s im u ltaneous ly  detect a 

1 w id e  spectrum  o f gene tic  changes , 
; rang ing  from chrom osom e loss
■ to  non-d is junction . There are

large number o f tester strains 
ava ilab le  in D rosoph ila  and it is 1 
poss ib le  to run host-m ed iated  ! 
assays by feed ing D ro sop h ila  on | 
piasm^T from  m ice treated j
w ith  d iffe ren t chem ica ls. ;
M oreover, m icrosom al enzym e : 
activa tion  has a lso  been i
dem onstra ted in D rosoph ila . 
Hence, m utagen ic ity  tests on 
environm enta l chem ica ls using 
D ro soph ila  can g ive re levant and • 
usefu l inform ation, \

C h e m ic a ls  w ith  m u ta g e n ic  
a c t iv it y  ,
Eventhough on ly  reU tive iy  '
lim ited  stud ies have been ,
conducted  to  test the w i-ie  array t 
o f  chem ica ls, su ff ic ie n t !
inform ation is ava ilab le  to  ind icate  
that at least som e o f the w e ll . 
know n and w id e ly  used 
chem ica ls  are m utagenic. ;
Captan , a w e ll know n fung ic ide . : 
is know n to  cause about 41% 
increase in chrom atid  break at a , 
concen tration o f 10 ppm, 
congen ita l m a l-fo rm ation in ■ 
ch icken  em bryo and an increase , 
in  m ito tic  gene conversion. ' 
Due to its hazard it w as 
suggested by the EPA  that the 
use o f th is chem ica l shou ld  be 
banned/ restricted. Am ong o ther 1 
fung ic id e s com m on ly used, !
B sn la te  (Benom yl) has been ; 
tested. W h ile  no detectab le * 
increase in  sex-linked recessive , 
le tha is  in D rosoph ila  w as \
observed, m ild  chrom osom e !
breaking e ffects o f Ben la te  in | 
cu ltu red  human lym phocytes have \ 
been reported. Som e o f the 
m ercurial fung ic ide s w ere found to  i 
increase thu frequency o f sex : 
linked  recessive lo tha ls  in j
D rosoph ila . \
D ich lo rvos (DDV.->) is an ;
in sec tic ide  w h ich  has been 
show n to be m utagenic in i 
d iffe ren t in  v irto  experim ents as ; 
w e ll as low e r o rganism s 1
Both pos itive  and negative ; 
m utagen ic ity  o f D D V P  has been ( 
reported in D rosoph ila . Th is ; 
com pound has a lso  been >
know n to  increase s is ter I 
chrom atid  exchanges in  m  virto . 
tests. In m ice and other ;
m amm alian systems, no s ign ifican t 
increase in m utation has been 
induced by D D V P . It appears ! 
that D D V P  w h ich  is a strong

m utagen in the low er organisms i 
is converted in to non-m utagsnic 1 
form s w ith in  the mammalian \ 
systems. Severa l other organo- I 
phosphate pestic ides w h ich  1 
have been tested are found j 
to  be m utagenic in different ‘ 
systems However, m alath ion i 
and m etasvstox have been 
found to be non-m utagenic in 
d ifferent test systems ranging ' 
from  bacteria to  mammals. 
However, m alath ion induced ' 
s ign ifican t decrease in the i 
con tent o f R N A  and D N A  and 
also reduced surv iva l o f cultured 
human lym phocytes Tests ; 
w ith  m ethylparath ion have given 
varying resu lts and from the i 
ava ilab le  reports so far th is 
pestic ide cannot be considered ' 
free from  genetic hazards.
2, 4 -D  and D iquat showed 
gene tic  activ ity . Another herbicide !
2. 4. 5 -T  a lso  induced 
chrom osom al d isturbances in 
D rosoph ila .
Sod ium  b isu lfite , a com m only ' 
used food preservative, is j
know n to  cause ceam ination of [ 
cytos ine  and is found to  be i 
m utagenic in f .  coU. W idespread 1 
use o f th is  com pound in the 
anim al systems and its continued i 
use is not considered  free from j 
g ene tic hazards. A cco rd ing  to i 
D o ll and Peto  (1981) there are ; 
f ive  poss ib le  w ays or means ; 
w hereby d iet may affect the [ 
incidence o f cancer (Table 1). j 
M o re  than 20%  com m ercia lly ; 
ava ilab le  tranqu ilizer based on ' 
phenoth iazines, have be'jn j 
stud ied  fo r the ir m utagenic  ̂
e ffects. Ch lo rp rom azine is known ; 
to  cause gene tic damage. 
Therefore these products are 
believed to  be posing  a j
potentia l m utagenic hazard, ■ 
M any products such as 
'F laggy!' w h ich  are based on i 
re la ted com pounds have b«en 1 
banned in the U S A  and other ; 
countries. \

The a rtif ic ia l sw eetner saccharine ; 
has a lso  been suspected to be  ̂
m utagenic in action . Tests on ; 
rats have suggested an increase in : 
the inc idence o f lymphosarcoma ’ 
as w e ll as b lood  cancer. An  : 
increase in the incidence 
o f chrom osom al aberrations in  ̂
on ion  root tip  has been shown | 
a fter tre;.tment w ith  saccharins-



The avaiiao ie aa id  on xni 
j artificial sweetner indicato 
:that th is chem ica l is not freu
■ from genetic hazards. There
■ gre (luiie a lot o f industrial
• ctiamicfiis com pris ing  of 

halogenated hydrocarbons and
1 alkylating agents and dietary 
' factors w h ich  are chem ical 
i carcinogens and m utagens 
j causing m utations in many 
: organisms,

• Thus, chem ica ls found in the
i environment must be assessed 
I for iheif mutagenic effects,
I because they can cause gene 

mutations and chrom osom e 
I  damage. Observations made on 
[ non-mammalian system provide 
; positive ind ication s fo r thorough 
; tests in mamm alian systems 
i which are very essentia!. M an 's 
! genes constitu te h is  most 
' previous heritage, that a 

deterioration in gene qua lity
■ can result in a corresponding 
, decrease in the qua lity  of
! life S teady progress in the 
I control o f  in fe ctiou s diseases,
• lengthening human life  span and 
t improved procedure for
I identifying gene tic  d isorders
• have revealed an important 
; residue o f gene tic  d isease in
i human popu lations. W e must,
; therefore, detect chem ica ls 
; which are m utagenic in our 
; environment, assess their 
' risk-benefit ra tio  and elim inate 
, them from our environment,

' ’ or at least m in im ise the ir use 
! when they are abso lu te ly  
: essential.
I
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TABLE 1. W AYS OR M EANS W HEREBY DIET M AY AFFECT 
THE INCIDENCE OF CANCER

Possib le Ways or Means

1. Ingestion of powerful, a. 
d irect acting carcino­
gens or their precursors, b.

2. A ffecting  the formation 
of carcinogens in the 
body

3 . A ffe c t in g  transpo rt,
a c t iv a t io n  o r d e a c t iv a t io n  
o f  ca rc in o g e n s

A ffe c t in g  "p ro m o t io n ”  o f a. 
c e lls  ( th a t  are a lready  
in a c t iva te d )  “ •

5. O ve rn u tr it io n

Exam p le

Carcinogens in natural foodstuffs 
(P lant products)
Carcinogens products in stored food 
by micro-organisms (bacterial and 
fungai)
Carcinogens products in stored food 
by micro-organisms.

Providing substrates for the format­
ion of carcinogens in the body, 
(e, g. nitrites, nitrates, secondary

A lte r in g  in take  o f  ex c re tion  o f 
c h o le s te ro l and b ile  a c id s  (and hence 
the  p rod uc tio n  o f ca rc in og en ic  m eta­
b o lite s  in  the  bo w s l)
A lte r in g  the  bac te r ia l flo ra  o f the 
bow e! (and hence  the capac ity  to  
fo rm  ca rc in o g e n ic  m etabo lites)

, A lte r in g  con cen tra t io n  in , or 
du ra tio n  o f  con ta c t w ith  feces 
(fib er)
A lte r in g  transpo rt o f ca rcm ogens to  
s tem  c e lls  (a lcoho l?)
Ind uc tio n  or in h ib it io n  o f enzym es 
(w h ich  a ffe c t ca rc in ogen  m etabo lism  
or ca tabo lism )
D eac t iv a t io n  o r p reven tion  o f sho rt­
live d  in tra ce llu la r  spec ie s  (eg. use 
o f s e len ium  v itam in  E. trapp ing free 
rad ica ls , u se  o f  be ta -ca ro tene  or 
o th e rw ise  q u en ch in g  s in g le t oxygen; 
use o f o th e r an tiox idan ts)

V itam in  A  d e f ic ie n cy  ( c lin ic a l or 
su b c lin ic a l)
R e t ino l b in d ing  pro te in .
O th e rw ise  a ffe c t in g  stem  c e il 
d iffe ren t ia t io n  (ca ro teno id s  ? 
de te rm inan ts  o f lip id  "p ro f ile  )

A g e  o f  m enarche 
A d ip o se -t is su e -d e riv ed  estrogens 
O ther e ffects .



a m utagen ic  chem ica l may be 
converted  in to  a non-m utagen ic 
one o r v ice-versa , in s ide  the 

1 body  V ariou s  test system s and 
! ih e ir s u ita b ility  fo r detecting  

d iffe ren t fo rm s o f m utagenic 
; ac tion  are b rie fly  described  in 
, ttie  fo llo w in g  paragraphs.

I Tests to detect direct acting 
; compounds
' These em p loy  m icro -o rgan ism s 
; and m am m alian in  v itro  ce ll 

cu ltu re  system s and are very 
use fu l to r rap id  screen ing  o f 

j large nu.nber o f chem ica ls, 
i M icro -o rgan ism s used are 
. N eu rospo ra , va riou s s tra ins of 

yeast and bacteria. Tester strains 
j o f  S a lm on e lla  t vph im urium  have 
; been ex ten s ive ly  used to 
j d e te ct fram e-sh ift m utations and 
i base -pa ir sub stitu tion s.
; Ir7 v itro  m ic ro som a l enzym e 
; a c tiv a tio n : To  overcom e the 
; problen'5 that som e chem ica ls
> sho w  m utagen ic  e ffects on ly  

a fte r m icroso iria  enzyme 
. m etabo lism , bacteria l ind icato r 
! o rgan ism s have been coup led  
[ w ith  liv e r hom ogenate from  
; m am m als. A lfa to x in s  and 
! p o ly c y c lic  hydrocarbons are som e
• such  com pounds w h ich  can be
• dete cted  by th is  system . T h is  
I how ever, canno t test the
• m etabo lit ie s  p roduced ins ide  a 
; m am m al, by rou tes o ther than

liv e r m icrosom al enzymes.

Screening for mutagenic 
; com pounds produced w ithin 
: the Animals
i H o st-m ed ia ted  assay: In th is 
j le s t  the  an im al (a mammal)
: du ring  and after treatm ent w ith
• a po ten tia l chem ica l m utagen is 
I in jec ted  w ith  an ind ica to r
' o rgan ism  in w h ich  m utation 
I frequency  can be measured.
' A f te r  som etim e the ind icator
■ organ ism  is  w ith d raw n  and
• tes ted  fo r m utations induced.
I B lood , urine and other body
I f lu id s  from  an im a ls treated w ith  

a chem ica l, can be tested for 
its m utagen ic  ac t iv ity  on 
in d ica to r organ ism s. M u tag en ic ify  

j tes ts  us ing  D ro soph ila  o ffer 
1 greater advantage because one 
! can  s im u ltaneous ly  detect a 
' w id e  spectrum  o f gene tic  changes 
I rang ing  from  chrom osom e loss 
! to  non -d is junc tion . There are

large number o f tester stra ins 
a va ilab le  in D ro soph ila  and it is ; 

' poss ib le  to  run host-m ed ia ted  | 
' assays by feed ing D ro sop h ila  on ; 
; p lasm a from m ica treated '
■ w ith  d iffe ren t chem ica ls. *

M oreover, m icrosom al enzyme 
activa tion  has a lso  been i

’ dem onstra ted in D rosoph ila . ' 
‘ Hence, m utagen ic ity  tests on 
, environm enta l chem ica ls using 

D rosoph ila  can g ive  re levant and 
usefu l inform ation.

Chem icals with mutagenic 
activity '

, Eventhough on ly  re la tive ly  •
lim ited  stud ies have been

• conducted  to  test the w ide  array 
o f  chem ica ls, su ff ic ien t 
in fo rm ation is ava ilab le  to  ind icate 
that at least some o f the w e ll 

, know n and w ide ly  used 
. chem ica ls are m utagenic.

Captan, a w e ll know n fungic ide ,
‘ is know n to  cause about 41% 

increase in  chrom atid break at a ,
■ concen tration o f 10 ppm,
’ congen ita l m a l-fo rm ation in  ; 

ch icken  em bryo and an increase ;
■ in m ito tic  gene conversion. ; 
, Due to  its hazard it was

suggested by the EP A  that the ; 
use o f th is  chem ica l shou ld  be | 

. banned/ restricted. Am ong  other !
■ fung ic id e s com m on ly used, ! 

Ben la te  (Benom yl) has been ;
’ tested. W h ile  no detectab le I 
; increase in sex-linked recessive j 
' le tha ls  in D rosoph ila  w as 
' observed, m ild  chrom osom e 
. breaking e ffects  o f Ben late in
■ cu ltu red  human lym phocytes have 
j been reported. Som e o f the
I m ercurial fung ic ides were found to  ; 
; increase the frequency o f sex ■ 

linked  recessive lo tha ls  in ;
i D rosoph ila . ]
\ D ich lo rvos (D D V-') is  an 
. in sec tic ide  w h ich  has been t 
, show n to  be m utagenic in ; 
' d ifferent in  v irto  experim ents as j 
 ̂ w e ll as low e r o rganism s ^
; Bo th  pos itive  and negative , 
! m utagen ic ity  o f D D V P  has been | 
; reported in D rosoph ila . This 
t com pound has also been ’
■ know n to  increase sis ter , 
. chrom atid  exchanges in tn virt<j I 
I tests. In m ice and other
I m amm alian systems, no sign ifican t  ̂
' increase in  m utation has been 

induced by DO VP . It appears 
that D D V P  w h ich  is a strong

mutagen in the low e r organisms ■ 
is converted in to non-m utagenic ' 
form s w ith in  the mammalian ; 
systems. Several other organo- ! 
phosphate pestic ides w h ich  1
have been tested are found ,
to  be m utagenic in different i 
systems However, nialath ion i 
and m etasvstox have been ' 
found to be non-m utagonic in 
d ifferent test systems ranging 
from  bacteria to  mammals. 
However, m alath ion induced ^
sign if ican t decrease in the ■
con tent o f R N A  and D N A  and ' 
a lso  reduced surv iva l of cultured 
human lym phocytes Tests 
w ith  m ethylparath ion have given 
VBfying resu lts and from the 
ava ilab le  reports so far th is ‘
pestic ide cannot be considered 
free from  genetic  hazatds.
2. 4 -D  and D iquat showed 
gene tic  a c tiv ity . Another herbicide :
2, 4, 5 -T  a lso  induced 
chrom osom al d isturbances in 
D rosoph ila .
Sod ium  b isu lfite , a com m only 
used food preservative, is i
know n to  cause ceam ination of 
cytos ine  and is found to  be 
m utagenic in  f .  co ll. W idespread 
use o f th is com pound in the 
anim al systems and its continued 
use i? not considered  free from 
genetic hazards. Accord ing  to 
D o ll and Peto  (1981) there are 
five  possib le  w ays or means 
w hereby d ie t m ay affect the 
incidence o f cancer (Table 1). 
M o re  than 20% com m ercia lly 
ava ilab le  tranqu ilizer based on 
phenoth iazines. have bê n̂ 
stud ied  fo r the ir mutagenic 
effects. Ch lo rprom azine is known 
to causa gene tic  damage. 
Therefore these products are ,
believed to  be posing  a ;
potentia l m utagenic hazard. i 
M any products such as 
'F lo g g y l' w h ich  are based on \
re la ted com pounds have been 1
banned in the U S A  and other [ 
countries. j
The a rt if ic ia l sw eetner saccharine : 
has a lso  been suspected to  be 
mutagenic in action . Tests on : 
rats have suggested an increase in ■ 
the  inc idence o f lym phosarcom a | 
as w e ll as b lood cancer. An  j 
increase in the inc idence ;
o f chrom osom al aberrations in \ 
on ion  root tip  has been shown j 
a fter treatm ent w ith  saccharine.



ENVIRONMENTAL MUTAGENESIS AND GENITIC
T’c  Ha z a r d s  o f A cm c u L iu R A i ch e m ica ls

(The available data on ....a 
! artificial sweetner indicate 
! {hat th is chem ical is not free 
i genetic hazards. There 
 ̂gf6 tiu iis  3 industrial 
I chsm icals com pris ing  of 

halogenated hydrocarbons and 
i alkylating agents and dietary 
1 factors w h ich are chem ical 
i carcinogens and mutagens 
i causing m utations in many 
' organisms.

! fhus, chem ica ls found in the 
I environment must be assessed 
' for their m utagenic effects.
I because they can cause gene
< mutations and chrom osom e 
' damage. O bservations made on 
1 non-mammalian system  provide 
i positive ind ication s fo r thorough 
; tests in mamm alian systems 
i which are very essentia l. M an 's 
; genes constitu te h is most 
‘ previous heritage, that a 

deterioration in gene qua lity  
' can result in a corresponding  
i decrease in the qua lity  of 
1 life Steady progress in the 
: control o f in fe ctiou s diseases,
I lengthening hum an life  span and 
; improved procedure for 
I identifying genetic  disorders 
I have revealed an important 
; residue o f gene tic  d isease in
• human popu la tions. W e must,
' therefore, detect chem ica ls 
1 which are m utagenic in  our 
: environment, assess the ir 
 ̂ rislc-benefit ra tio  and elim inate 
i them from our environment,

'  or at least m in im ise the ir use 
I when they are abso lu te ly  
! essential.
I
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t a b l e  1. W AYS OR M EANS W HEREBY DIET M AY AFFECT 
THE INCIDENCE OF CANCER

Possib le Ways or Means Example

1. Ingestion D1 powerful, a. Carcinogens in natural foodstuffs
direct acting carcino­
gens or their precursors

A ffecting  the formation 
of carcinogens in the 
body

3. A ffecting transport,
activation or deactivation 
o f carcinogens

(Plant products)
Carcinogens products in stored food 
by m icro-organisms (bacterial and 
fungai)
Carcinogens products in stored food 
by micro-organisms.

Providing substrates for the format­
ion of carcinogens in the body, 
(e. g. nitrites, nitrates, secondary 
amines)

b. A ltering intake of excretion of 
cholesterol and bile acids (and hence 
the production o f carcinogenrc meta­
bolites in the bowel)

c. Aiterir>g the bacterial flora of the 
bowel (and hence the capacity to 
form carcinogenic metaboUtes)

3. A ltering concentration in, or 
duration of contact w ith feces 
(fiber)
A ltering transport of carcinogens to 
stem cells (alcohol?)
Induction or inhibition o f anzymas 
(which affect carcinogen metabolism 
or catabolism')
Deactivation or prevention of short­
lived intracellular species (eg. use 
of selenium vitamin E, trapping free 
radicals, use of beta-carotene or 
otherwise quenching singlet oxygen; 
use of other antioxidants)

A ffecting "prom otion" of a. 
ce lls (that are already 
inactivated) h.

5. Overnutrition

Vitamin A  deficiency (clin ica l 
subclinical)
Retinol binding protein. 
Otherwise affecting stem cell 
differentiation (caroterioids ? 
determinants of lip id  "p ro file '’)

a. Age of menarche
b. Adipose-tissue-derived estrogens
c. Other effects.



GUAYULE:
AN OVERVIEW

Dr. M . A . W AZEER  *

; Introduction
-?^ atu ra! rubber is  com m erciaHy 

ob ta ined  from  the  para 
rubber tree {Hevea b ras iHens is

• M u e il A rg ), G uayu le  {Parthenium
■ argentatum  G ray) has been 
I con s ide red  a v ia b le  natura l rubber 
: sou rce in  U .S .A , and M e x ico  s ince 
' the beg inn in g  o f the century. H 
; is reported  tha t guayu le  rubber 
i con tribu ted  10 -20  per cent 

o f th e  to ta l rubber consum ption 
in  the U .S .A . du ring  the early 
part o f the cen tu ry  (Naqvt, 1983). 
In 1910  it p rov ided  10 

i per cen t o f the w o r ld 's  natural 
i rubber (G eorge et a l. 1980).
' It is  estim ated that from  1905, 

vi/hen the f ir s t successfu l 
g uayu le  p rocess ing  factory was 
es tab lished  in M ex ico , t ill 

' 1945. w hen  com m ercia i 
i p roduc tion  from  guayu le  ended,
; a to ta l o f  125 m illio n  
j k ilo g ram s o f guayu le  rubber 
i w as  produced  lAnonym ous, 
i 1981). However, interest in 
j guayu le  d w ind led  a fter w orld  

w a r II, w hen  natura l rubber from 
H evea  and e lastom ers o f 

, syn the tic  o r ig in  w ere ava ilab le  
; in p le n ty  (Anonym ous, 1977).

j F o llo w in g  the o il em bargo and 
1 p rice  squeeze on petroleum  
] feedstocks by O PE C  during  1973, 
; the re had been a reviva l of 
; in terest in  guayu le as a source 
I o f e lastom ers. Due attention 
. w as a lso  g iven to  R &  D 
' e ffo rts , espe c ia lly  in U S A  and 

M e x ico  w here several 
in s t itu t ion s  are cu rren tly  w ork ing  
on d iffe ren t aspects to  develop  
guayu le  as a com m ercia l crop. 
The s ign if ic an ce  attached to  

i th is  sp ec ie s  is  evident from  the 
! expend itu re  on R &  D efforts, 
j the ou tla y  fo r w h ich  w as 4 

m illio n  S in  the  Un ited  States

during 1981 (Baird, 1981),
The stud ios m ain ly  pertain to 
dom estication , cu ltu ra l practices, 
p lan t improvement, extraction 

I p rocedures and many other 
' re lated basic problems.

j History
! The h isto ry of guayule dates 
] back to  1500 AD . Conquering 
t Span iards w ere the firs t to 
 ̂ d iscover A z tec  youths in M exico ,
, p la y ing  w ith  bouncing  balls.
; The natives obtained rubber 
i from  guayule by chew ing  o f the 

stem s (Anonym ous. 1977).

P ub lic  attention to  the 
com m ercia l use o f guayule 
rubber in the U .S .A . was 
apparently  d irected  fo r the  first 
tim e in 1876 (LIyod, 1911; 
Ham mond and Polham us, 1965; 
Hanson e t a l. 1979a) w h ich  
lead to the estab lishm ent of 
m any factories later. However, 
by 1912 many o f the guayule 
p rocessing m ills  w ere c losed  
dow n  due to  dep le tion of 
the raw  m ateria l, as the w ild  
stand w as con tinuou s ly  exp lo ited  
and there had bean no attempt 
fo r fresh cu ltiva tion  or 
rep lan ting. Subsequently , the 
M ex ican  revo lu tion  a lso  put 
the m ills  ou t o f business.

Restr ic tion o f rubber supp ly  
from  the p lan tations in M a laysia  
b y  the  B ritish  governm ent in 
1920s gave a boost to  guayule 
rubber. A t  that tim e 3,240 ha 
o f guayu le w as p lanted in 
C a lifo rn ia  w h ich  produced 1.4 
m illio n  kg o f rubber. In 1942 
a m assive "Em ergency Rubber 
P ro je c t"  (ER P) w as launched, 
w hen Japanese invaded South 
East A s ia  and b locked  90 
p e rc e n t o f  the rubber supp ly  to 
U .S .A  During  th is  tim e 13,000

I ha o f guavulo w as planted 
and 1.4 m illion  kg o f resinuous 
rubber w as produced.
However, in 1943 production 
o f synthetic  rubber commenced 

I and by the end o f the war.
J when Hevea rubber from 
I South East A s ia  re-entered the 
I market, guayu le production 
; began to  dw ind le . In 1946

11,000 ha of guayule was burnt
in U .S .A . However, during 
th is  time the U S Department 
o f Ag ricu ltu re  con tinued the 
investigation on guayule, 
though in a lim ited  scale.
Th is  resulted in the development 
o f deresination techniques 
and experim enta l production of 
heavy truck tyres w h ich  
were road tested in 1953 
(Anonym ous, 1977).

: Bes ides the U. S. efforts, attempts 
I to cu lt iva te  guayu le  were 

made in  Austra lia . Argentina,
I  Spa in , Turkey, Sov ie t Union 

and Israel. A t present there 
are no com m ercia l p lantations 
in the world , except experimental 
p lo ts ra ised in Israel, Arizona 
and Ca lifo rn ia . An  estimated 4 
m illio n  ha w ith  2.6 m illion  
tonnes o f guayu le  shrub stand 
are ava ilab le  in various slates 
o f M ex ico . This is estimated 
to  y ie ld  30 ,000 tonnes of 
deresinated guayu le rubber.
A  p ilo t p lant fo r extraction of 

i rubber w as estab lished in 1976 
I and tyres were m anufactured 
' w h ich  are now  undergoing 
; road tests (Anonym ous, 1977).
} Recently, Good year company 
i has produced 16 a ircraft lyres 
; e xc lus ive ly  from  guayule rubber 
I and U .S .  Navy has successfu lly  

tested it in F 4 J  Phantom  II 
je t fighters and found that the 

i guayule tyre performed w all,
I com pared to  those made from 
j Hevea rubber (Anonym ous, 1983).

■ Systemalic Position and 
J Distribution
' Guayu le  {Parthenium  argentatum 
i G ray) belongs to  the tribe 
i H eiiantheao of the fam ily  
( Asteraceae- The genus name 
; parthenium  orig inated w ith 
i L innaeus in Spec ies Ptantarum 

and w as based on tw o  species, 
P . hysterophorus and 
p .  integrUoHum  (R o ilin s , 1950;
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.polhamus, 1962). Guayulo 
entered the forma! literature of 

I botany in 1852 when ths famous
Iphysici on and botanical
explorer Jo h n  M ilton  Begiow  
found it g row ing  near Escondido 
Creek in Texas. Asa Gray. 
tti8 d istinguished Harvard 
botanist, gave the la lin  
botanical name P. argentatum 
to th is species, s ign ify ing  the 
silvery sheen on the grey green 
leaves {Hanson et at. 1979 a). 
There are 16 species in the 
genus and P . argentatum  is the 
only known species producing 
rubber. Several species cross 
freely w ith  guayuie and a few  
are employed in interspecific  
hybrid ization research.

j Accord ing to M u lie r (1946)
I guayuie is not a typ ica l desert 
plant, but rather sem i desert 

; species- It is native to  North 
Central M ex ico  and Southern 

I Texas and is  scattered through 
, out 33,700 sq km of Chihuhuan 
j desert In the Un ited  States,
: the shrub is found w ild  in 
, Transpficos area o f Southwestern

Texas at altitudes between 
1 ,200  to 2 ,100  meters. The 
natural d istribution of guayuie 
IS sporadic and patchy, generaiiv 
restricted to calcareous slopes 
(Hanson et at. 1979  b; Naqvi 
and Hanson, 198 0  a). The 
native habitat o f guayuie is 
c lassified as high desert 
(Hanson et bL 1979  b). However, 
the plant grows best in w ell 

; drained so ils and is adapted to 
; a w ide variety of shallow,
! stony, calcareous and friable 
. so ils  (Anonymous, 1977 ).

• Morphology
' Guayu ie is a bushy perennial 
: shrub, w ith narrow alternate 
; leaves (Figs. 1 & 2). it  atta ins a 
I height o f 30  to  90  cm, is
• hardy in nature and survives 
; for 30  to  4 0  years under

desert conditions where annual 
: ra infall is less than 2 5 0  mm,
: (Anonymous, 1 977 ). The plant 
; develops a deep tap root,
I that may penetrate soil more 
j than six  metres, supplemented 
i by extensive fibrous roots that

j may spread laterally upto [
I three metres. This root net 1
i worlc a llows guayuie to absorb <
1 moisture from a large volume '
I o f desert soil and thus '
i w ithstand periodic drought ;
; (Anonymous, 1977). ;

{ Morphological studies were j
* initiated at Los Angeles County '
! Arboretum w ith the aim of
I identifying morphological 
1 characters which could be used 
; as indicators of high rubber 
I content of plants in native
■ populations (Naqvi and Hanson,
; 1981). Mehta et at. (1979)

studied over 75 native guayuie 
plants and grouped them into 

I three classes based on leaf 
, trichome morphology. Rubber 

content in each group was also 
analysed. Group I plants have 
leaf margins entire to two- 
toothed. T-shaped trichomes

■ were found w ith centrally
• attached stalk and cap cell
, w ith two blunt ends. Plants in 
1 th is group contain 17 percent 
j rubber. Group II plants have 

leaf margins entire to



f o u r - t o Q t h e d  and T-shaped 
tr ichom es have an acen tra lly  
atta ched  sta lk  and a cap ce ll 
vvith short end b lun t, long  end 
po in ted  and stra ight. Rubber 
con ten t in these p lan ts w as 10 
percen t. G rou p  III p lan ts have 
lea f m arg ins fou r to  eight 
toothed . T -tr ichon ies have an 
acen tra lly  a ttached sta lk and 
a cap  ce ll w ith  short end 
b lun t, long  end po in ted  
end w avy  or cu rved . These 
p la n ts  con ta in  nearly  s ix  per cent 
rubber. M o rph o lo g ica l as w e ll 
as b io chem ica l data indicated  
the p re sence o f m ario la  genes 
in  the la st tw o  g roups of 
p lan ts, w h ich  m ight had 
re su lted  in an increase in 
tr ichom a leng th  and a 
decrease in rubber con tent.

Anatomy
A na to m ica l c r ite r ion  tha t has 
p roved  va lu ab le  fo r se lecting  
p la n ts  w ith  com para tive ly  h igh 
rubber con ten t is bark-to -wood 
ra tio . S in ce  m ost o f the rubber 
is  sto red  in  ph loem , se lection  
fo r p lan ts w h ich  have a high 
ph loem -to  w ood  ra tio  have 
y ie ld ed  good  resu lts (N aqv i and 
H anson, 1981). M o s t o f the 
rubber in  guayu ie  is  located  in 
th e  vascu la r rays o f the 
se condary  ph loem . In com paring  
the stem  ana tom y o f the 
h igh  and  lo w  rubber guayuie 
p la n ts  m any d iffe rences were 
observed . In h igh  rubber guayuie 
p la n ts  the  ra tio  o f secondary 
ph loem  produced  in re la tion 
to  that o f the secondary 
xy lem  is  h igher, the vascu lar

■ rays are en tire ly  parenchym atous 
and th e  num ber o f  vascu lar 
rays is  h igher It appears 
tha t p la n ts  w ith  h igh  rubber 
con ten t have more 
parenchym atous tissues ava ilab le  

; fo r the sto rage o f rubber as 
com pared to  tho se  w ith  low  
rubber (N aqv i and Hanson, 1931).

M eh ta  (1982) conducted  a 
de ta iled  study o f stem  anatom y 
o f P .  argen tu tum  and P. incanum  
(m ario la ) and s ign if ican t 
d iffe rences in  structura l d e ta ils  
w ere fo und  in these tw o 
spec ie s. A s  a resu lt o f 

. in trog re ss ion  o f  m ario la  genes 
in to  guayu ie , three d iffe rent

form s o f the latter ex ist in 
nature, The stem anatomy of 
these three groups o f p lants 
d iffe r sign ificantly . G roup 1 
p lants have ta lle r rays w ith 
ce lls  o f  p ith region and vascular 
rays parenchymatous. In group 
III p lants a few  to  many 
c e lls  o f  vascular rays and pith 
have lign ified  secondary w a ils  
and the rays are shorter. 
However, in group II p lants the 
anatom ica l characters were 
intermediate between those in 
g roups I and III. From 
th is  study, it w as concluded 
that group I are the least 
introgressed by m ario la , group 
Ml p lants h igh ly  introgressed 
and Group II intermediate.

Ultrastructure
G ill ila n d  and Van Staden (1983) 
observed one year o ld  stem 
tissues o f guayu ie under 
e lectron m icroscope and the 
rubber partic les appeared 
electron opaque and membrane 
bound- They were abundant 
in the meristematic c e lls  of 
bud and shoot prim ordia and in 
the ep ithe lia l ce lls  o f resin 
canals. Sm a lle r vesic les f ille d  
w ith  rubber w as apparent in  the 
parenchyma ce lls  o f cortex, 
p ith  and vascular rays. 
Ch lo rop la sts  were sparse in the 
stem  tissue where most of 
the rubber occur. Backhaus 
and W alsh (1983) stud ied the 
ontogeny o f rubber form ation in 
guayu ie  and found that rubber 
fo rm ation in stem  first occurred 
in the cytop lasm  of the 
ep ithe lia l c e lls  surrounding the 
resin due ls  and eventually  in 
the cytop lasm  of adjacent 
parenchyma ce lls  W ith age, 
rubber drop le ts appeared in the 
vacuo le  o f both ce ll types.
A t  m aturity, rubber drop le ts 
increased in frequency and size, 
and most o f the drop le ts 
occurred  in each com partment- 
iiregu la r or g lobo id  in the 
cytop lasm  and spherica l in 
the vacuoles.

Rubber Content
U n like  in Hevea. rubber m 
guayuie is con ta ined in 
parehchymatous ce lls  o f the 
cortica l tissues and m edullary 
rays of stem  and roots- There

is  no rubber present in the 
leaves. The rubber content is i  ' 
m easure o f the total rubber ; 
present in a p lant at any 
g iven tim e, being a measure o< 
the am ount o f rubber that
the p lant has accumulated 
(Po lham us, 1962). A ct ive ’y 
g row ing  p lants p roduce liitle  
rubber, but there is a gradual 
bu ild  up o f rubber in ihe
p ijn t  during the semi-dormant 
or apparently non-grow ing 
season. W h ile  a il the factors 
w h ich  bring about th is seasonal 
acce le ration  in rubber 
deposit ion  are not known, it 
appears that the phenomenon 
is induced both by coot 
tem peratures and high moisture ' 
stress (H a ll. 1981). This is 
supported by Goss Rachel et al. 
(1984) w ho  found that there 
was tw o  fo ld  increase in rubber 
fo rm ation to  that o f control, 
in guayu ie  p lan ts exposed to 
a n igh t tem perature o f 7°C 
over a period  o f 6 months.
The con tro l p lants were 
m ain ta ined at 21-24®C 
nigh t temperature,

Due to  cons iderab le  genetic 
variab ility , rubber con tent varies , 
w ith in  the species. Various 
stra ins cu ltiva ted  in U S A  and 
M ex ico  w ere reported to have a 
potentia l of on ly  20%  rubber 
after 4  years o f growth, 
w hereas those grow n during 
1940 's  had 2 6 ” ; rubber content 
(N aqvi, 1978; M ehta e l al. 
1979). N aqv i (1978) collected 
guayu ie sam ples from 53 
loca tion s in  M ex ico  w h ich  showed 
a va riab ility  in rubber content 
from  9 to  19 p e rcen t.
T ip ton and G regg (1982) 
ana lysed 158 p lan ts from ten 
native popu la tions and found 
that the ir rubber con tent varied 
from  5 5 to 20.0%  w ith  a 
mean o f 14.9 + 2.4.

Earlie r w orkers related rubber 
con tent to  m orpho logy o f the 
p lants. A rtschw agar (1943) i 
had show n that the rubber 
con tent o f the p lant is 
determ ined at least in part by . 
the amount o f parenchymatous ; 
tissue ava ilab le  w ith in  which 
rubber is  stored. A izpurua
(1958) found that h igh ly  branched
shrub types had higher rubber 
than the less branched tree types.



(The rubber percentage in 
jfluayule stem at any one time 
I  depends upon temperature,
I light intensity, w ater availability, 
nutrition and any other 
factors w h ich in fluence the 
growth rate and m etabolic 
activities o f the p iant (Hanson 
et aL 1979 b). G row th analysis 

iover a period o f three years 
had shown that the rate of 
increase in rubber con tent was 
high in fa ll and w in ter than 
in spring and summer, It was 
further noticed  that the onset 
of flow ering  period for the 

! second year w as marked by a 
idecline in the rubber percentage 
I of the plant (N aqvi and 
; Hanson, 1931). Yokoyama 
(1977) found that specific  

I  bio-regulators when sprayed on 
iguayuie plant cause a dramatic 
1 increase in the rubber 
: percentages o f the stem and 
iroot tissues. He show ed that
■ 2-(3. 4, d ich lorophenoxy- 
triethylam ine) when sprayed to 
tha grow ing p lants at a 
concentration o f 500  ppm, caused 
2.2-6 fo ld  increase in the 
amount o f rubber present.

; Rubber analysis
Analysis o f rubber con tent is a 
very important aspect in guayule 
research. A  m od ified  procedure 

j based on T raub 's photometric 
{analysis is fo llow ed  at Los 
Angeles County Arboretum  
(Naqvi and Hanson, 1981|,
Other popu lar m ethods are C-13 
N M R  anaisyis. the soxhlet 
extracUon methods, blender 
analysis ate. In gravimetric 

, assay, retention of rosin in 
"deresinated" guayule tissues can 

' lead to  fa lse h igh rubber 
value. Verb isacr e? al. (1982) 
developed d faster and more 
complete ex tra c iion  procedure 
employing so lvents o f enhanced 
se lectivity. This provides a 
higher purity  fo r iso lated 
rubber fo r quantitation. Lorrians 
and Dow nes (1983) found 
that low -re so lu tion  proton 

i magnetic resonance cou ld  be 
I used as a rapid procedure f-̂ i
> determ ination of rubber 
j content in guayu le .

Cultivation
(i.) So il and c lim ate

I Though guayule is native to
* calcareous so ils it grows well 
I on a range of soil types,
, provided they are permeable.
, well-drained and reasonable 
; moisture content is available.

Guayule grows w ell in so ii pH 
! rangmg from 6 0 to 8.5 but 
i grow th is stunted at pH 4.5 or 
; 10 5. Guayule does not appear 
: to  be very salt tolerant and 
; it can stand only up to 
 ̂ 0 .3 per cent salt (Srivastava 
and Subrahmanyam. 1983).

; Warm dry summers are conducive 
. to  grow ing guayule w ith  a 
; high rubber content. Moisture 
, is perhaps the most important 

factor affecting guayule 
grow th and an annual ra infall of 
280-640 mm is needed for 
commercial production. Highest 
y ie ld  is obtained when 
guayule is grow n under 
irrigated conditions. However.

, to  meet the particular stress 
: requirements for good rubber 
j synthesis, dry season also
• appears necessary (Anonymous.
; 1977),

. (ti) Propagation 
Guayu le is propagated mainly 
through seeds, though propagation 

; through cuttings is also possible.
: seeds, are spread in flat trays 
’ f illed  w ith a m ixture of peatmoss 

and verm iculite The Seeds 
germinate in two days and are 

' ready for transplanting into 
small containers in eight days.

' Although guayule seeds can 
be planted directly in the field,

; production of seedlings first 
’ and further transplanting 
I is preferred.
1 (iii) Green house management 

Under green house conditions 
. the germinated seedlings are 
' transplanted first in 5 cm pots.
I For optimum growth, the 
I seedlings require well-drained 
I soils, fortified w ith essential 
j nutrients and lime Both liquid 
I and slow-release fertilizers are 
: used (Naqvi and Hanson,

1980 b). For liqu id fertilization,
I the media should contain sand 

and peat and 500g of 
superphosphate per cum of 

: the media. Best growth is 
' obtained when a modified
■ Hoagland's solution is added.

' Under proper green house 
conditions, the seedlings w ill be ' 
ready for fie ld  transplanting 
m 6-8 weeks (Naqvi and 

.. Hanson, 1980 b).

(iv) Flovt/ering and fruiting

I The capituta are borne on long , 
i stalks (fig. 2) and each head
■ contains five fertile ray florets 
J  Flowers and seeds are
■ produced as early as six 

months after germination.
. Vigorously growing plants bloom 
, and set seed continuously, 

throughout summer, it is ' 
estimated that guayule under 
irrigated conditions yield 1,5 x 
10* achenes/ha (Hammond 
and Polhamus, 1965).

(v) Harvesting and seed storage 

Harvesting of can be 
done by hand as vbrell as by 
mechanical means. A  method of 
mechanised harvesting, cleaning 
and pre-treatment of guayule 
seeds was devised by Tipton

• e l al. (1981). Achenes are 
I harvested w ith a vacuum 

insect net and cleaned 
by a series of screening,

: threshing and forced air 
' separation. Seeds are treated 
; w ith 0.5% sodium hypochlorite
> (NaocI) solution in a semi 
: automatic system and finally 

dried and stored. Whitworth 
; (1983) recovered 90'vy seeds with 

a germination percentage of 
70-95 by simple mechanical 
means. Achenes are then

■ treated w ith 0.53% NaocI
■ solution, washed, dried and
I stored. It is mentioned that ; 
i good viab ility  can be retained ! 
’ for one year in th is way. If the  ̂
' seeds are stored carefully in ;

sealed containers, viability 
: could be retained for several 

years. The seeds collected ;
. during £RP in late 1940's were | 
; successfully germinated recently | 
! at Los Angeles County ;

Arboretum (Anderson, 1983).
' {n Israel, over 90 per cent 
: germination was obtained from 

20 year old seeds (Anonymous,
1977).

i (vi) Seed dormancy and 
germination

! A  major problem in guayule 
' propagation is seed dormancy.



The de layed  germ ination is 
attr ibu ted  to  an em bryo 
dorm ancy o f tw o  m onths and 
the Jonger lasting  action of 
seed  coa t. The delayed

germ ination w as partia lly  
overcom e by various earlier 
w orkers using NaocI con ta in ing  
1.5% available ch lo rine (M e 
Catlum , (1929) or sto ring  the

G U A Y U L E  S H R U B

seeds fo r six  months or twaf;,, 
the seeds 2 -6  months after '  ̂
co llect ion , w ith  a solution of 
N b o c I con ta in ing  5% available 
ch lo r ine (Bened ict and Robinson

Pig. 3. The processing  sequence, from  shrub to  the fina l ^ 'oduct 
(from  European Rubber Jou rna l 1981).



1946). Federer (1946) reported 
that Naoct treatment sometimes 
retarded the emergence of 
guayuie seedlings. Emparan 
3nd Tysdal (1957) and Hammond
(1959) ompliasised the importance 
of light as a factor in breaking the 
dormancy of fresh iy  harvested 
seeds. Treatment w ith  Nacol 
contain ing 0.75%  available 
chlorine and G ibbe re lic  acid 
(GA 3) acted as a substitute 
for light in breaking the dormancy 
(Hammond, 1959). Naqvi ?snd 
Hanson (1979, 1980 c) obtained 
effective improvement in 
guayuie seed germ ination by 
w/ashing the seeds fo r at least 
eight hours in w ater and then 
soaking in a m ixture o f equal 
parts NaocI and G A 3  fo r tw o 
hours. The optim um  concentration 

{of Naoc) needed w as higher 
t for ftesh seeds (1.0% for fresh 
! seeds and 0.25%  for older
• seeds). G A 3  at 200 ppm 
; served best fo r stored as w e ll as 
; fresh seeds. W ith  th is  procedure.
I freshly harvested seeds germinated 
I 100",, under lig h t and 75%  in 
! complete darkness.

! Recent experim ents had shown 
' that guayuie chaff present on 
i seed, in fluenced seed 
I germ ination. B ioassay o f aqueous 
I extracts o f the cha ff and 
I seed coat show ed at least 

seven pheno lic  ac ids These 
phenolic ac ids were show n to 
be responsible fo r inh ibition  
of germ ination and radicle 

I growth (Naqvi and Hanson, 1982) 
(vii) D isease and pests

j Young guayuie seedlings are 
{ susceptib le to  the attack of 
i various dam ping o ff fungi 
I during the in it ia l stages of 
‘ growth in the green house.

The fungi com m on ly associated 
w ith dam ping o ff of guayuie 
seedlings are species of 

. Pylh ium , R h izoc ton ia , Fusa iium  
i and Phytoph thora (Naqvi and 
! Hanson, 1980 b). W itch 's 
: broom disease w as noted in 
i three year o ld  seedlings of 
f guayuie (T ipton et a! 1982)
[ The affected plants, though 
' showed p ro l if ij  b loom ing, had 
j  seeds w h ich  were small w ith 
i low percent f il l.  The use of 
j sterilized media, washing 
I of pots w ith  ch lorox, treatment

I O f  seeds w ith NaocI and other 
' precautions prevented the attack 
! ? ! , '" " S ' and Hanson,
' Various fungicides

like Turban, in combination w ith 
' lerrechlor may be used as a 
i broad spectrum treatment for 
i most of the damping off 
[ problems.

[ During warm, humid weather, 
t the green house plants are 
j attacked by various pests.
, The common one are aphids.
: m-jths. r^ealy bugs, white flies,
; thrips, mites etc. causing severe 
I damage to  the foliage and 
. shoots. Chemical pesticides
* like  'Orthene' and ’Metasystox R ’
• are effective against aphids.
; mealy bugs, thrips, and white 
I flies. 'Com ite ' is effectively 

used against m ites (Naqvi and 
Hanson, 1980 b)

: Rubber Extraction 
Guayu ie is harvested for 
extraction either by cutting the 

: plant at about 5 cm  above 
, the ground, leaving the stem 
j to  regenerate or the entire 

plant is pulled out. S ince 
guayuie plant lacks an 
aniiox idant. the processing may 
be done as early as possible.
A s  rubber is restricted to 
individual ce lls  of the plant, 
the whole shrub must be 
processed.

In conventional methods 
extraction of rubber is done fay 
various steps. Parboiling is 
done to  coagulate rubber. 
Afterwards m illing is done to 
release rubber from plant tissues 
and rubber is separated by 
flo tation in Ijrge slurry tanks. 
Budiman et e / (1981) reviewed 
various extraction procedures 
and deresination techniques, by 
which high quality rubber is 
obtained. Deresination may be 
done by subjecting fresh plants 
to m icrobi 1 degradation or 
retting. In another method, 
freshly harvested plants are cut 
into pieces and then treated 
w ith acetone in a tubular 
extractor. By a still different 
method, guayuie "worm s" 
(agglomerated mass of tubb=ir 
and resin) are deresinated using 
acetone. Recent researches at 
Firestone company h.is 3hown that

90“,; of the resins could be 
extracted as a by-product along 
W i t h  rubber (Anonymous, 1981).
The various steps involved 
iri the processing are shown in 
Fig. 3, In the first step, resin 
IS recovered. Defoliated guayuie 
is ground in hammer m ills to 
about 3 mm particle size.
Resin extraction is carried out 
in a continuous percolation

• extraction system sim ilar to  that 
' used in o il industry. Follow ing

resin extraction the shrub is 
desolvenised. Acetone from 
desolvenisatlon and resin recovery 
is condensed and recycled. 
Recovery of rubber from the 
deresinated ground material car» 
be done either by the flotation 

, process or by solvent extraction 
. method. The flotation process 

involves pulping and passing 
the pulped material through a 
series of mixing and flotation 
steps by which rubber

- agglomerates and floats, while
• bagasse or residue sinks. Rubber 
; thus recovered is then dissolved
I in hexane and filtered to 
i remove entrapped cork. Wet 
j bagasse is recovered, dried 

and used as fuel- In the second 
I method involving solvent 
: extraction, continuous extraction 
; o f the deresinated material with 
‘ hexane is done. The final rubber 

Mjlution is filtered prior to
• rubber recovery. The rubber 

in hexane solution is steam 
stripped to  remove the solvent. . 
It is then coagulated, dried in

i tunnel driers and bailed Bagasse 
: is desolvenised, dried and used 

as fuel. ,

Rubber yie ld from both processes ‘ 
! is about 90%. Rubber quality 

also does not appear to be 
affected-

G e n e tic s  and  b reed ing
(i) Genetic system 

P. argentatum is a genetically 
complex species, forming a 
polyaneuploid system comprising 
a w ide range from diploid 
(2n = 36) to  octoploid ^2n-144) 
^Khoshoo, 1982; Khashoo and 

! Subrahmanyam. 1984) Guayuie 
plants growing in India were 
found to vary cytologically 
from 2n»54(3x),to  2n ^74(4x+-2) 
w ith two to four B-chromosomes



( (S rivastava and Subrahmanyam , 
i 1983). C y to lo g ica lly . they are 
I c la s s if ie d  in to  three g roups 

v iz, d ip lo id s  f2n  - 36), tr ip lo id s  
(2n 54) ana te trap io id s 
( 2 n - 7 2 )  based on x 18 
(Bergner, 1946; S tebb ins and 
Kodant. 1944) W h ile  the 
d ip Jo id s are sexua l, a ll the 
p o ly p lo id s  are pseudogam ous 
fa cu lta tiv e  apom icts (-'ow ers, 
1945; Esau, 1946). The  species 
is  se lf-in com patib le  w ith  a 
spo rophy tic  con tro l (Gerste i, 
1950). The o vo lu tion  o f apom ix is 
in  guayu le  cou ld  p robab ly  be 
due to  fa ilu re  o f chrom osom e 

; reduction , fa ilu re  o f fe rt iliza t ion  
: and deve lopm en t o f non-reduced
■ egg c e lls  vt/ithout fe rt iliza t ion .
! It is  reported  that apom ix is 
i and  p o ly p lo id y  evo lved  together 
I in  guayu le  w ith  hyb rid iza tion  

p la y in g  an im portan t ro le 
; (Pow ers. 1945). The gene tic 
I system  has p o ten tia lit ie s  to 

conserve and preserve 
, he te rozygos ity  through 
i agam osperm y, p rov ided the 
j geno type  has adap tive  va lue 

(.Khoshoo and Subrahm anyam , 
1984).

( ii)  G en e tic  markers 
: In guayu le , p lan ts w ith  purp le 

f lo w e r c o lo u r w ere identified  
I am ong p o ly p lo id  and d ip lo id  
: s tra in s  (E stild i and Tysda l, 1981).
• Pu rp le  f lo w e r co lou r w as  used 
I as a gene tic  m arker in 

hyb rid (zation  stud ies. D ip io id  
: Q uayu les w ith  purp le  and w h ite  
‘ f lo w e r  c o lo u r w ere crossed in 

a il p o ss ib le  com b ina tion s 
C rosses am ong w h ite  parents 
p roduced  o n ly  w h ite  p rogen ies. 
R e c ip ro ca l crosses betw een 
tw o  p u rp le  paren ts produce 
f if ty  pu rp le  and one w h ite . 
C ro sse s  betw een  purp le  and w h ite  
parents p roduced  e ithe r all 
w h ite  Of w h ite  and purp le  
p rogen ies in  1:1 ratio. U w as 
suggested  that pu rp le  f low er 
c o lo u r  is  a recessive  tra it, 
c o n tro lle d  by one p a ir o f genes 
(E s t ila i, 1934).
The isozym e varia tion  in  guayu le 
and  a llie d  P a rth en ium  species 
lik e  P . in canum , P . tom enlosum . 
P . fru t ico sm  and P . con fertum

■ w ere in ves tig a ted  by Radin 
i e t a/. (1 930) to  he lp  iden tify ing  
! g ene t ic  m arkers. The enzym es

I ch ie fly  stud ied were peroxidases 
I and esterases. Inter and 
' in traspecific  variations were 

observed in the case of 
' peroxidase isozyme. Based on 

banding patterns, three groups 
o f peroxidases w ere recognizable,

; The upper group-1, showed 
considerab le variations and were

• subd iv ided  in to la and lb . In
■ P. argantatum  la bands were
' present. P . incanum  contained
• a d ifferent banding pattern
‘ and w as c lass ified  as group 11- 
; However in  P.confertum . a 
: th ird  type of banding (group 111)
; appeared. Esterase isozyme 
i patterns were found to be simple.
■ and not much variab le as
‘ that o f the peroxidase. No 

esterase isozym e w as located 
In P . confertum . Inheritance 
stud ies o f peroxidase and 
esterase isozym es in FI hybrid 

; and back cross progenies 
show ed extensive recom bination 
patterns. Segregation data 

' revealed the presence o f three 
; gene tic loc i corresponding  to 
, peroxidase, and tw o  fo r esterase.

• ( iii)  Germplaam

' In 1910 W . B. M e  c lung, a 
.  b o t a n i s t ,  started d o m e s t i c a t i o n  
i and cu ltu ra l e x p e r i m e n t s  on 
i guayule in T o r r e o n ,  by g a t h e r i n g  
; seeds from  native p lan ts in 
; m any parts o f M ex ico  a n d
■ con tinued  the w ork un til 1942, 
’ A s  a result a number of
' superio r lines w ere produced 
: o f w h ich  the strain N  593 w as 
’ the standard variety  during  the 
' ER P  (Rubis, 1978), In 1948 
I B, L . Ham mond made extensive 
j c o lle c t io n  o f guayu le  seeds

loca lities) in September 1976 •
i (Rubis, 1978). George Hanson '
! and associates at the Los Angoies !
' County Arboretum  selected a 
i superior variety N 575, while 
1 D avis Rub is at University of 

Arizona obtained a top yieldinu
■ strain 11591 (Ba ird, 1981). ^

! An extensive germpiasm  bank 
has been estab lished in the -
Un ivers ity  oF C a lifo rn ia , Riverside 

; w h ich  includes the 26 U .S .O .A  • 
lines and se lection  from new 
accessions co llected  in ,

• Mexico; se lections 
j from Los Ange les County I

A rboretum  and co lle c t io n s  of i
North and Centra l Am erican 

, species. Besides, a number i
o f hybrids between guayule '

, and several other species are 
' aho  m aintained (Youngner,

1982). Recently  four guayule
■ genotypes were developed 

jo in t ly  by Ca lifo rn ia  Department 
o f A g ricu ltu re  and University

, o f C a lifo rn ia , Davis and 
: re leased in 1982 (Estila i, 1983;

Tysda l et at. 1983). They are; ;
‘ Cal-1 and 2- developed from i
1 open po llina ted  seeds collected ; 
I from  F2 and BC1 p lants of 
' in terspecific  crosses between !
■ guayule and P . tom enlosum  \
5 and P . fru ticosum  respectively.
; Both stra ins show ed good 
I v igour and increased biomass 
, p roduction C a l-3  resulted 

from  intercrossing 12 d ip lo id 
. p lan ts w ilh  h igh rubber content.

This variety  is a source of 
; d ip lo id  genotypes. C a l-4  was 

developed as a com posite 
o f open-po llina ted  seeds from 

I disease resistant d ip lo id  plants.
' It is a source o f resistance

and w as successfu l in obta in ing  ; to V ertic illu m  w ilt-  The rubber :
./joiH I contont o f thesc varieties

! varied from  1.49 to  3.5 per cent
j (Tysdal et al. 1983) ;

: (iv) H ybrid iza tion \

lin e s  w ith  h igh rubber y ie ld .
H ew it Tysdal, w ho  started 
system atic breed ing w ork  during  
1949, developed a superior 
strain 11605- In 1959 seeds 
o f 23 of the h ighest rubber 
y ie ld ing  lines w as sent to  , ,
N ationa l Seed Storage Laboratory ; w ith  its re lated species.

G uayu le is very com patible
It

at Fort C o llin s  (Rubis. 1978) 
Later, in  1976 guayu le breeding 

! program m e w as started at 
i A rizona  and 25 lin e s were
■ obta ined from  National Seed
■ S to rage Laboratory. Reed
i R o llin s  and co-w orkers made 
j a n  extensive germpiasm  co llec t ion  
' (114 co lle c t io n s  from  45

: often crosses naturally, offering 
opportun itie s to  the plant 
breeder to  add desirable 
features w ithou t los ing  rubber 
producing  capacity  (M e  Ginnies,
1978). M a rlo la  {Parthenium  
incanum  H BK ) is the closest 
re la tive and norm ally  guayule 
and m ario la are found in the



.-mo habitat. N stu ra l in tetspsc ific  
hybrids between these species 
, , ,  often found in w ild  stands 
and there is tremendous 
introaression of m ario la genes 
RolSns. 1975). M a rio la  has

hardiness, w h ich  cou ld 
he tran.sforred to  guayule. A  

Dopulation o f d ip lo id  
S i o l a  was located  by Behl 
el a l (1982), trichom e studies 
of which showed no introgression 
from guayule.
D e s i r a b l e  qua lit ie s from  related 
Parthenium species cou ld  be 
incorporated in to  guayule 
through intersDecific hybrid ization. 
I n c r e a s e d  v igour and biomass, 
cold and disease resistance 
and increased adaptab ility  
to diverse horticu ltu ra l practices 
and agronom ic cond ition s are 
some of the traits w ith 
potential for improvement. 
Successful in terspecific  crosses 
have been obtained w ith  
P. incanum, P. tom entasum  and 
P. fruiUcosum  and the FI 
hybrids were found to  produce 
lubber. Other species that 

;are being crossed include 
P. confertum, P. hysterophorus.
P. b ip innatifidum , P- s c h o w i 
and P. in teg rifo lium . Back 
crossing w ith  h igh  rubber 
guayale is a lso  being attempted 
to increase rubber y ie lds (Naqvi 
and Hanson, 1981)

Tissue culture
Rad in era /. (1982) initi;ited 
callus cu ltu res in leaf 
and inflo rescence from mature 
guayule p lants. Initia l cu ltures 
were m orpho log ica lly  
heterogeneous and contained 
leaf and shoot primordia.
These structures were 
substantia lly elim inated  by 
serially cu ltu ring  on ly  the 
least organized c a llu s  like tissues. 
The se lected c a lli from 
inflorescence have exhibited 
stable m orphogenetic properties 
and grow th rates fo r over 
one year. These cu ltu res produced 
chlorophyll w hen grow n under 
illum ination and chem ical 
analysis o f both ligh t and dark 
grown ca lli show ed the 

I presence o f cis. 1-4 polyisoprene.
I besides various other com pounds 
lllke alleanes sesqu iterpenoids.

guayulin etc. Staba and 
Nygaard (1983) established nine 
different guayule strains in 
tissue culture using shoot and 
root merisiems, on static or 
liqu id  medium contain ing various 
grow th regulators. Culture 
medium contain ing 6-benzyl 
am inopurine was best suited for 
ca llu s growth and development. 
Sm ith (1983) devised a rapid 
invitro propagation method 
using excised buds, on a medium 
contain ing benzyl adenine (BA). 
Shoot proliferation was achieved 
w ith a concentration o f 1.0 mg 
1 -*BA  and root in itiation, w ith
0,5 mg l**‘  BA . Plantlets cou ld  be 
developed and grown in green 
house, by th is way.

Research in India 
W ork on guayule has been 
taken up at ihe National 
Botanical Research Institute, 
Lucknow  since 1978. The 
plant has been successfully 
grown from seed to  seed for 
three generations. Standardization 
o f propagation and cultivation 
techniques, cytogenetic studies 
and improvement by selection 
and breeding are being attempted 
(Srivastava and Subrahmanyam,
1983). Other centres involved 
in guayule research are Biocentre, 
Ahemadabad, Central Sa lt and 
Marine Chem ica ls Research 
Institute, Bhavanagar and 
Central Arid  Zone Research 
institute, Jodhpur. The Rubber 
Research Institute of India is 
also a member of the 
co-ordinating group for guayule 
research in India.

■ Future Research Needs
C o n s id e ra b le  research  and 
de ve lo p m e n t e f fo r ts  m ust be 
p u t in  to  p la c e  g u ayu le  am ong 
p lan ts  o f co m m erc ia l im portance . 
S ize a b le  e x te nd  o f la n d  is  
a v a ila b le  in  the  an d  arid  sem i- 
ar id  reg io n s  w h ic h  c o u ld  be 
c on s id e red  fo r  g u ayu le  
c u lt iv a t io n . S tu d ie s  o n  the  _ 
ad a p ta b ility  o f  d iffe re n t s tra in s  

v a r io u s  a g ro c lim a t ic  reg ions 
and  s o il ty p e s  w ill be o f prim e 
im p ortance , E conorn ic  fe a s ib ility  
o f co m m erc ia l cu lt iv a tio n  
rem a in s to  be in v -K tiga tad  
A nn th e r m a io r  prob lem  w ith  

i regard  to  com m erc ia l p rod u c t io n

of guayule is the low  rubber 
productivity of the strains 
available in India It is necessary 
to introduce improved strains 
and test its performance.
Further improvement through 
breeding and selection is also 
necessary. It w ill be interesting 
to investigate the use of bio- 
regulators for increasing rubber 1 
production. Development of a 
quick and efficient method 
for estimation of rubber content 
or identifying certain 
m orphological markers related 
w ith productivity are also 
essential
The author isthankfult to Dr. AON 
Panikkar for critica l reading 
of the manuscript.
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t r a i n i n g  p r o g r a m m e  i n a u g u r a t i o n

Tu • L- I. ( n a n->nk in Kprsla had disbursed an amount of Rs. 188.64 lakhs as loan during

of th» Bank a, the “ [fa s.» ibu .ed  savaral reasons for the poor

in \ o Z ‘ Srom 'Srau“ hWr t"w 'n g /sS le  of trees along w ith the subsidy from the Board would be adequate to

r i S r ! r - = » i n 3 t . u t . n a , . n ^ . J . . ^
had conducted a series o f extension programmes nrnnramma Shri P Mukundan Msnon,
Shri p j  Thomas, Chairman, Rubber Director, Rubber Research institute of India and
Rubber P roduc lion  Com missionor, Dr M R  Sethura), uirei-
Shri. George, Pro ject O fficer spoke on the occasion. ^



M E W i  IN F i e r t l R E S
A  SEM IN AR FO R  

W O M EN

A n  ex c lu s iv e  sc-minar on ru b te r for 
w om en w as o rgan ised  at K idangoor under 
the  au sp ice s  o f the K id an gocr unit 
o f  the Kottayam  S o c ia l w e lfa re  
S o c id ty  at the Sreem urugan Theatre 
on 12 th  Feb ruary 1985. Shri.
P J  Thom as, Cha irm an Rubber Board 
inaugurated  the  sem inar Jw h ich  w as 
p re s id ed  over b y  Rev. Fr. Thomas 
Ku r isum m oo tt il. S h r i C l Sukum aran 
d e liv e red  the fe lic ita t io n  address.

It w a s  fo r the firs t tim e that the Rubber 
Board  organ ised  such_. a sam inar w ith  
th e  fu ll p a rt ic ip a tio n  "of w om en only. 
A b o u t 3 00  w om en p a rt ic ip a ted  in

the meeting. The Rubber Board 
Chairm an prom ised to  arrange 
tra in ing  for wom en w ho  intend to 
estab lish sm all sca le rubber 
m anufacturing un its em ploying family 
labour and u tiliz ing  Ihe rubber 
obtained from Iheir estates.

KK Ramachandran P illa y  conducted 
classes. SP IC  M arketing  O fficer Mathew 
K Rajan conducted a c lass on 
’Chem ica l Fertilizers and modern 
trends'. He a lso  organised a quiz 
programme for the women participants. 
Jo h n  Valayamthottam  proposed a 
vote o f thanks. The d iscuss ions were 
led by Sr. Jt-nova, Mathai 
Cherum anathu, Chacko Puthusserry 
and Sunny Valiyaparambil.



I^MERS from  MEGHALAYA

A leam of farmers from Meghalaya

Punatar. Nagerco il and K an y ju m a r. ^  a ,
Kerala proved to  be bene fic ia l f® * aJ^Ing and 
opportunity to  learn more about rubber p 9 
p“™ ss ,n g ^ sp e c ts . They “ “ f
inlerest in the rubber and volunlarvcooperative institu tion s d e a l in g  w ith rubber ana
organisal.ons. They " e r e  much jm p r e s s e ^ ^  
psrformance o f high y ie ld ing  „so the
the ho ldings in Kerala they 
same p lanting m ateria ls such as RRM ■
their ho ldings in Meghalaya.

Tiiay also v is ited M dlanadu ^p^nta^tion
I  Kanjiraoally, Estate ="‘J J “ f° '|(odum on  plantation and I Corporation of Kerala Ltd at l^oaum , p  Kerala at
5 polybag nursery of S t a t e  Farrriing ^ ^ ^abilitation

Chithelvetty, Estate at A y .ra n a lo o r  and
I plantations and Board s nursery at K . , estate
I  they had the opportun ity o y
I near Nagerco il and H industan 985.
: Trivandrum. They returned on 28th March laoo

S A T H E E S A N

a w a r d e d  d o c t o r a t e

Sh,i KV Satheesan, a 
Rubber Research Institute ' " f ' '  ^
awarded Doctorate by the U n iv e rs ity^  
Calicut for the thesis submitted b
on the research investigations conduct

Kasargod was the principal gu 
S a th ee san  in his doctoral study.



mmm pli^iisg REniiiiKD for mmi spuiifiMi

S hri P J  Thomas, Chairm an, 
Rubber Board  has stressed (he 

im portance  o f advanced p lann ing  
and p rogram m ing fo r aeria l 
sp ray ing  o pera tion s H e sa id  
thut the w h o le  w ork  has to  be 
com p le ted  in a short period  
o f 4 0 -4 5  days covering  an 
area o f nearly  60 ,000  hectares. 
It in vo lves an ou tlay  o f Rs. 4 
cro res. S h r i P J  Thom as w as 
p re s id ing  over the annual 
spray con fe ren ce  he ld  on 25th 
Feb ruary 1985 a t the Coun c il 
H a il o f  the Rubber Research 
Institu te  o f India, Kottayam .
Sh r i PN  Radhakrishna P iila y , 
J o in t  D ire c to r o f Research 
w e lco m ed  the pa rt ic ip an ts The 
Cha irm an iden tified  the paucity  
o f  h e licop te rs  as the  main 
con stra in t fo r the opera tion 

A s  a re su lt o f R ubber Board 's  
con stan t appeal to  the 
G overnm en t o f India, the task 
fo rce  on P lan t P ro tec tion  fo r 
fo rm u la tion  o f the 7th  f iv e  year 
p lan , took  a spec ia l note of 
he lico p te r requ irem ents of 
rubber p lan ta tions. The group 
appo in ted  fo r w ork in g  out the 
cou n try 's  requ irem ent o f 
he licop te rs  fo r ag ricu ltu ra l 
ou roo se  t i ll  2000  A D  assessed 
the requ irem ent fo r 1 985 - ’86 
as  55  he licop te rs . The 
Cha irm an  hoped  tha t the
re com m endation  o f  th is  group

w ill be considered favourably.
He m entioned the efforts 
being  m ade by M /s  Shaw  
W a lla ce  in im proving ground 
spraying equipments. Com menting 
on  the increase in the cost 
o f spraying year by year, the 
Chairm an hoped that by 
in troducing  new  innovations 
like  U ltra low  volume 
spraying, the cost cou ld  be 
reduced. He a lso  expressed the 
need fo r more experiments 
in th is sphere.

Spraying against abnormal 
leaf fail
Assessing  t h i  d isease incidence 
and rubber Spraying  during
1984, Dr. K. Jayarathnam ,

I Deputy, D irector, Patho logy stated 
' that during  1984 season,

p rophy la ctic  spraying o f rubber 
against Abnorm al teat fa ll d isease 
com m enced in  the m idd le of 
A p ril. But a ll the aerial 
sp raying  operators were fu lly  
active  on ly  by the beg inning 
o f 4 th  w eek o f A p ril, as in 
m ost o f the estates the leaves 
d id  not m ature due to  the 
severe and repeated attack of 
Pow dery  m ildew  disease during 
January  to  M a rch  1984.

A  to ta l area o f 45 ,323 ha. 
w ere ae ria l sprayed in 1984 
season. A n  estim ated area o f

abou t 15,000 ha. were sprayed 
w ith  M icron  sprayers and about >
75,000 ha by h igh volume 
spraying. Thus, a to ta l area of 
1,35,323 ha. were sprayed |
against Abnorm al leaf fa ll 
disease in 1984 season. 
Eventhough, 12 he licopters were 
put in to operation and there 
w as no report of serious 
troub le for any of these '
he licopters, the to ta l area 
covered by aerial spraying was 
found to be low . A ll the 
three major aerial spraying 
con tractors cou ld  cover the 
targeted areas. But, M /s 
P lan tation Corpora tion of Kerald ’ 
cou ld  not spray 3000 ha. of 
the ir area due to  labour 
prob lems. '

Cost of chemicals ;
In 1984 season a total o f !
258.7 M e tric  tonnes o f o il ; 
d ispe rsib le  Copper oxychloride • 
56%  powder, 29 ,680 litres of 
40 '’ o o il based copper i
oxych loride and 19,575 litres of 
w ater based copper oxychloride i 
w ere used for rubber spraying. ; 
In add ition to these, it is 
estimated that about 900 
M e tr ic  t o n n e s  o f Copper sulphate 
w as a lso  used. The total 
quantity  o f spray o il used was 
6950 barrels There was an 
insreasa o f 6 to  10 per cent



! ctiom

„ .f i, cost of spraying
deals and spraying charges 

ij.r in n  19S4 season compared 
' iqS3  There w as no

<" of
Abnorm al leaf fa "  disease 
S » n c e  w as rather m.ld due 

; "  ,t,e absence o f POds. In 
I ° „raved areas defo liation 
! S  on ly  by the m idd le of 
.Ju ly, In sprayed areas,
S l y  the leaf re tention was 

1 satisfactory No disease 
incidence w as found in 
Kafiyakumari d istrict.

H e lic o p te r a v a i la b i l it y

: The action taken fo r improving 
: Helicopter ava ila b ility  in the 
: country w as already explained 
' bv the Chairm an. A  comm ission 
; undsr Or, Kaikat, then 
; Agricultural Com m issioner 
' recommended purchase of 8 
' helicopters by Department of 

Agricultural A v ia tion  in 1977 
1 itself. The group under task 
I force of P lann ing  Com m ission 
' fixed the requirem ent fo r tho yeat 

1935-'86 as S5 number of 
; helicopters. So far, no 
: infornidtion cou id  be obtained 
, from the D irectorate of 
Agricu ltural Av ia tion  on the 

. acquisition o f new  helicopters, 
i Enquiries have been made about 
I 'iV lic ro ligh f a ircraft and it was 

found unsu itab le fo r aerial 
I spraying m rubber. W e have 
t contacted the agents for 
Agri-P lane in India and could 

i not get any reply from them on 
 ̂ its su itab ility  for rubber 
spraying. F ie ld  experim ent to 

] assess crop  loss due to 
Abmormal leaf fa ll disease was 

1 initiated at the Central 
Experiment S tation , Che lhacka l 
and Kumpazha Estate of M /s 
Harrisons M a layalam  Ltd. New 
system ic fung ic ides, Delan 75 
W P (D ith ianon). Topsin M  70 
W P and Oxadixyl were screened 
in the laboratory for activ ity 

'aga inst Phytophthora. Out of 
) these, on ly  Oxadyxyl was 
i effective in high concentration.
' Copper oxych loride powder 
{supplied by M / i  Venkateswara 
lA g ro  Chem ica ls and iVlinerals 
\ Pvt, L t d , w as f ie ld  tested and 
.the leaf retention was found 
;o t be satisfactory. This product

is being recommended for use 
in rubber plantation. The 
M icrospray Junior 300. a Micron 
Sprayer developed by M/s. i
Shaw Wallace & Co., for 
immature plantations from i
3rd year upto 7th year was 
tested and recommended for use ' 
in rubber plantations. It was 
suggested that Electronic 
ignition may be introduced for 
the engine of ground power 

; sprayers to avoid contact 
i breakers which often create 
■ starting troubles. As in the 
. previous year, in the crown 
' budding experiment, the trees 
I crown budded w ith RRIt 33, F 
! 4542, FX 516 had very good 

leaf retention w ithout spraying.
• There was more yie ld in the 
' crown budded areas of RRIM  

600 and 628 and less in GT 1.
, A  new replicated field 
I experiment on crown buddina 
i w ith RR ll 105 trunk w ill be 
j in itiated at Shaliacary Estate to 
1 evaluate the effects of crown 

budding on immaturity 
period, yie ld etc.i
Shri. R, V. Narasimhan from 
M/s Peirce Leslie India Ltd.,

' informed that they could spray 
18 500 ha. using 5 helicopters 

I during the 19S4 season and 
• that the results were satisfactory 
: in all the sprayed areas. He 

said that helicopters 
would be available for rubber 
spraying this year.

Area sprayed
Shri PN R a d h a k r i s h n a  Pilla i,

. informed that M /s Harrisons 
M a l a y a l a m  Ltd., would arrange 

; three helicopters f o r  the next 
i spraying season. Shri. TV Joseph 
1 from M/s Kerala State 
I C o - o p e r a t i v e  Rubber Marketing 

F e d e r a t i o n  said that they had 
c o v e r e d  6,000 ha during 1984 
cpflQon and they have 2 
r . l S . p t e " s  r e a d ;  for the c u r r e n t  
s e a s o n  He r e q u e s t e d  t h e  
C h a i r m a n ,  Rubber Board t o  

1 r e c o n s i d e r  tho issue of 
I  s u b s i d i s i n g  r u b b e r  s p r a y i n g  a s
■ ,|,e cost of spraying is too high 
I lo r the small farmers to  meet,
: R e p r e s e n t i n g  M .s Cochin 
• Malabar Estates and Industries
■ u d  , Shri, Madhava Manon 

said that their estates w e r e

S p r a y e d  w ell in time and t h e  
results were satisfactory. He 
stressed the need for reducing 
the dosage required p e r  
hectare to surmount the increase 
in cost of spraying. He 
suspected that last years 
satisfactory results were partly 
due to severe Oidium attack.
Shri NT Thomas, Scientific 
O fficer of M,'s Plantation 
Corporation of Kerala informed 

: that they cou ld complete 
spraying only in Kodumon and 

- Perambra estates. The Kalady 
group cou ld  not be sprayed, 

r The results in sprayed estates 
' were satisfactory.

Dusting necessary
' Shri. T Upendran from M^s 

AV Thomas &  C o ;  staled that
■ they cou ld spray 3,800 ha. 

aerially w ith satisfactory results.
■ He observed that O idium had 
t been severe during last year
t and expect the same th is year 
i as well. He requested the 
' Rubber Board to initiate 

dusting programme against 
' Powdery m ildew, as this disease 
! is on the increase. Shri 
• KR Nath of M/s Rehabilitation 

P lantation L td . informed that 
1,600 ha. were aerially sprayed 
last season. This year they 
have to  spray 2,000 ha. He 
suggested that the cost of 
aerial spraying can be 
considerably reduced if water 
based copper fungicides are used. 
Shri. BV Suresh from M/s 
Karnataka Forest Plantations Ltd., 
informed that 3.700 ha- '"ef® 
aeria lly  sprayed during 1984 
w ith satisfactory results.

C a l l  fo r  o rg an ised  app roach

. Shri. M A  Razzak. President.
' Venjaramood Co-operative Rubber : 
j Marketing Society complained 
, that aerial spraying could not 
; be carried out in his area 
I as no helicopters turned up 

for spraying during the last two 
I seasons He expected that 
I they m ight get the helicopters 

during the ensuing season,
• He also pointed out the 

necessity of more organised 
approach for the control of 
Powdery m ildew disease and 
requested the manufacturers of



duste r cum  sprayer to  ensure 
bette r a fter sa ies se rv ice  to  
the ir custoeners,

Regard ing  the ava ila b ility  and 
p rice  o f fung ic id e s. Shri.
R Ranganathan. o f M /s  
T ravancore Chem ica l and 
M anu factu rihg  Co ., L td  assured 
that the re  w il l  not be any 
shortage fo r coppe r O xych lo r id e  
m anufactured  by them.
H ow ever, there w il l be an 
increase in  th e  price  of 
C h lo ro co p  to  Rs. 48/- as 
apa inst R s 45;- last year and of 
O le o co p  to  Rs. 74/- against 
R s. 68 /- la st year. He atlribu ted  
the  increase in  p rice  to  increase 
in  the c os t o f raw  m ateria l 
in  th e  in te rna tiona l market.
He a lso  com p la ined  about 
the sta te  Governm ent's  
ca tego risa tion  o f Copper 
su lpha te  under chem ica ls  liab le  
to  be taxed at about 9 % 
tax  aga inst 4 .6%  tax  fo r 
fu ng ic id e s . Sh ri. M . Indrasenan 
o f M /s  R a llis  Ind ia L td ,  
in fo rm ed tha t they had supp lied  
136  tonnes o f Fycop  and 6000 
l itre s  o f Fyco l-8  du ring  1184. 
S h ri. Su resh  Sanghv i o f M /s  
Karnataka Chem ica l Industries 
C o rp o ra tion  Ltd., announced that 
the ir o il based copper 
o xy ch lo r id e  w h ich  w as approved 
by th e  R ubber Research 
In stitu te  o f Ind ia has been 
in troduced  in to the m arket by 
M / s  S h a w  W a lla ce  &  Co.. 
and th e  p rice  w o u ld  be around 
R s. 47 /- to  Rs 48/- from  
1965  season onw ards.

D ifficu lties of manufacturing 
units
R ep resen ting  M /s  Goods 
Ag ro chem ica ls , Shri. Xav ier 
Thom as K ondody  ra ised  certa in  
d if f ic u lt ie s  be ing  en counte red  by 
sm all sca le  m anufacturing  un its 
p ro duc ing  Co p pe r su lphate .
He po in ted  ou t that the htgh 
rate o f custom s du ty  on 
copper su lpha te  com pared to  
that o f coppe r oxych lor ide , 
in crease  in  sa le s  tax and undue 
en couragem ent fo r the use o f 
cop p e r o xy ch lo r id e  by Rubber 
Board  put the m anufacturers 
o f C o p pe r su lpha te  in  a 
d if f ic u lt  po s it io n . He announced

that the price o f Copper 
su lphate w ou ld  be Rs 14,300 
p lu s  ST  per tonne.

Shri PN  Radhakrlshna P illa i,
J o in t  D irector c la r if ied  that the 
Rubber Board is not encouraging 
the use o f copper oxychloride. 
P lan ters know  the d ifficu lt ie s 
in h igh vo lum e spraying as 
h igh labour requirement, 
shortage o f water etc They 
themselves have starled using 
o il based fo rm ulations and one 
cannot now  put the c lo ck  back.

Shri. B. Venkatesw ara loo from 
M /s Indian O il Corporation 
informed that they had supplied 
7000 barre ls o f rubber spray 
o il during last spraying 
season and that in th is season 
a lso  the ie  w ill not be any 
shortage fo r spray oil, Shri.
M K  Bhargava from  M/s 
Chem oleum  Pvt. Ltd., announced 
that the ir tentative price for 
rubber spray o il w ou ld  be 
nearly  Rs. 5,900 - k ilo  litre  ex. 
Madras, sub ject to  changes 
after the budget.

Shri. J . Devairakam  of M /s Shaw  
W a llace  &  Co.. announced 
that the new  sprayer introduced 
by them  during  1984 was 
rece ived w e ll by the planters. 
They cou ld  se ll 120 units 
during  la st season. They had 
a lso  improved upon the orig ina l 
m ach ine and a lso  introduced 
a dusting attachm ent to 
th is  M icro sp ray  power 400. 
Regarding the after sa les 
se rv ice  by Shaw  W a llace , they 
informed that the ir m ob ile  unit 
is touring the p lantation areas 
and they cou ld  tack le  any 
problem . Answ ering  a question 
raised by Shri. PK Narayanan 
o f the Rubber Board, he 
inform ed that the cost o f dusting 
attachm ent is Rs, 1500/- and 
that the convertion o f sprayer 
to  duster is  done by their 
m ob ile  repair unit free o f cost. 
Answ erin g  a query from  the 
Rubber P roduction  Com m issioner, 
Sh ri. P M ukundan Menon, 
he expressed the ir in ab ility  to 
reduce the cost o f M icro  
Sp ray  Pow er 400  desp ite increase 
in  p roduction , due to the 
esca la ting  p rice  o f raw

materia ls. To  the com pla int of . 
Shri, V idyadharan on inadequate 
service to  o ld  m odels of 
sprayers, he prom ised to  do 
the niaximum service through 
the m obile unit. Answering a 
question on the use of water 
based ftm g icides raised by 
Shri. KC Thomas from 
Malankara Estate, the Jo in t 
D irector o f Research explained 
tha t the w ater based fungicides 
are not su itab le  fo r use in 
high ra in fa ll areas. It is 
currently  under use in either low 
ra infall areas like  Kodumon or 
young p lantations like that of 
Rehab ilita tion  plantations.

Rep ly ing  to  another question 
on c lona l su scep tib ility  to 
abnormal leaf fa ll disease, Shri. 
Radhakrtshna P illa i informed 
that d ifferent c lones have 
show n varying suscep tib ility  to 
d isease depending on the 
ra infall pattern. R R Il 105 and 
GT  1 cou ld  w ithstand the 
d isease w ith  m oderate 
p rotection w ith  fung icide.

The Chairm an, Rubber Board in 
h is con clud ing  remarks thanked 
all the partic ipants. He 
expressed that sc ien tific  
approach aimed at the reduction 
o f cost of spraying is warranted. 
Subs id is ing  every operation is 
not an answer. The Pathology 
department o f RRIl has a heavy 
respons ib ility  in evo lv ing  ; 
cheaper alternatives.
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T H E  Q U A R T E R

In v iew  o l its technical suptsmacy, natutal 
rubber is regarded as the best all round 
elastomer. The shortage of th is strategic 
material in India ca lls  for urgency in mere, 
asing the overall rubber production m the 
country. Though the per h e c t a r e  production 
has touched nearly 890 kg now, it does 
not give an impressive picture o l the rubber 
scene prevailing in the counwy. M ore efforts 
are required for productive effic iency. The 
laxity or ta io e ss  to utilize the avallabte 
resources would badly curtail the estimated 

targets.

Tapping and co llection form a major chunk 
of the expenditure in estates and since 
I n l t e s  revenue, management has to keep 
s v ig il on these aspects. Particular 
has to  be paid to attain 
percentage f-om the existing holdings 

minimum costs.



Foliow ing is a 
review of the 

proceedings of the 

i Eighth Meeting of the 
! A N R PC  Senior Statisticians 
: held in Trivandrum,

I Kerala from 20th to 
' 23rd August 1985.

r|-^he e ig h lh  m eeting o f ihe  
S e n io r S ta t is t ic ia n s  o f the 

A sso c ia t io n  o f Natu ra l Rubber 
P roduc ing  Coun tr ie s  (A N R P C ) w as 
he ld  in Lu c iya  Hote l, T rivandrum  
from  20th to  23rd August
1985. E ighteen de legates 
in c lu d in g  th irteen fo re ign 
p a rt ic ip an ts  from  member 
coun trie s, nam ely: M d lays i? , 
Indonesia, Thailand, S r i Lanka 
and Ind ia attended the m eeting.

The role o f statistics
Shri. P C  C y ria c  IAS , Chairm an 

! o f the Rubber Board  o f India,
' in augurated  the m eeting  on 20th 

A u g u s t 1985. In h is  address, 
Sh ri. C y ria c  em phasised  the 
ro le  o f a ccu ra te , adequate and 
up toda te  s ta tis t ic s  in  the 
o rde r ly  and system a iic  
deve lopm en t o f the rubber 
p la n ta tio n  industry . A  com m on 
featu re  o f the  rubber g row ing  
cou n tr ie s  is  tha t they  a ll 
b e long  to  th e  catego ry  o f 
d eve lop in g  econom y. The rubber 
p la n ta tio n  se cto r in these 
cou n tr ie s  is  p redom inated  by 
sm a ll ho lde rs  and c o lle c t io n  and 
com p ila t io n  o f s ta t is t ic s  as 
su ch  is  a d if f ic u lt  task.
Effec tive  acqu is it io n  o f s ta tis tica l 
d ata  In these coun tries  cou ld , 
the refore , be done w ith  
m odern and soph istica ted  
de v ice s  such  as those invo lv ing  
rem ote sensing  techn iques. Shri 
C y ria c  re fe rred  to  the 
In ternationa l N atu ra l Rubber 
Ag reem en t ( fN R A ) on p rice  
s ta b ilis a t io n  and d rew  the 
a tte n t io n  o f the pa rt ic ip an ts to  
the re le vance  and s ign if icance  
o f  q u a lity  s ta t is t ic s  fo r 
en su ring  fru it fu l ou tcom e in

EIG H TH  M EETING  
OF TH E A N R P C  
SEN IO R STA TISTIC IA N S

the con text o f renegotiation of 
the Agreement, Un like  the 
po s it io n  in other A N R P C  
m em ber countries, the rubber 
p roduced in India is  consumed 
by its ow n industry In fact, 
the dom estic ptoduction of 
rubber is  not su ff ic ia n i to meet 
the demand. Rubber industry 
in  the Country  heav ily  depends 
on natural rubber. A s  much 
as about 80%  of the requirement 
is met by natural rubber as 
against the w orld  average of 
around 32% . He added Ih .t 
India has gained substantia llv
from  i t s  associa tion w ith  ANKb'U.

Im p ro v e m e n t
The A c t in g  Socte la iy-GenBta l of 
A N R P C , S h ii GR  Chandrasiri

in h is in troductory address 
outlined  the role of sta tistics in 
the production and marketing 
o f natural rubber. He also 
exp lained the various subjects 
to  be d iscussed during the 
course of the four day meeting. 
One o f tho important top ics 
o f d iscuss ion during Iho 
meeting was tho review  of 
progress and developm ent on 
improvement of natural rubber 
sta tis tics  in membor countries 
The d iscuss ions revealed that 
a census of rubber area was 
started in Indonesia in 1983 and 
co llec t ion  of data was 
com pleted in 1983. The 
processing o f data co llected  
is in progress. Indonesio also

4



PC CYRIAC 
New Chairman

Shri PC Cyriac IAS (43) erstwhile Chairman of 
Small IndusUies Promotion Corporation of Tamil 
Nadu (SIPCOT) took over as Chairman, Rubber 
Board on 15th Ju ly , 1985. He belongs to  the 
Tamil Nadu Cadre and is a native of Ettumanoor 
in Kerala.
Shri Cyriac who graduated in C iv il Engineering 
from tho Trivandrum Engineering College in 
started his career as a lecturer w ith h 's  almamator^
L a le r  he w a s  se le c ted  to  the  Ind ian  A d m m is tra t iy e
Service in 1966 and allotted to the 
Cadre. He has held several prestigious assignments 
under the Govt of Tamil Nadu as Sub C o lla to r  
of Tanjore, Co llector of M adu ra i, Chairman of the 
combined Transport Corporations of Tarnil “  
and as Chairman of SIPCOT. Shr. Cyr ac has 
also presided over the Sugar and E n g i n e e r i n g  
Industries in Tamil Nadu.

F A R E W E L L  T O  PJ THOM AS

"  .“i  ™ “ S  »  s  ; ■ ™ ^ r ^ r s ' s  
; S * ~  m .  . .  i .  » —
Kottisyam.

Shri V  Bhaskota PiMoi “ ™o'ljnt''°of‘'the
iiiguishaci guests, gave a “  . g  du.ing
progress of ;5% hom as The meeting
the Chairm anship of Shn  P J Thomas.
a l»  aooorded a warm  ch^"man from
who had taken over
Shri P J  Ihom as oatller m tho bav.

Shri Thomas in ™ r t . ° a f M .> d
G o - o p o r a t i o n  e x t e n d e d  t o  "  i s c e i v e  t h e
said t h a t  h e  w as f o r t i i n o t e  ^ R u b b e r
support fro m  a ll th e  quatt^etsc gg^ ersonlhe
Plantation Industry j J ^ j S m p s o n .  IAS.
occasion included S/bnn  -J'J  ̂ federation.
M anaging Director, J^J^undan Menon and
PS John , C M  George P of
Dr. M R  Sethuraj besides the r P Board,
tho various staff r J t o r  ( P u b l i c i t y  and
Shri PK Norayanan, D^puW ,hanks.
Pub lic  Relations) proposed a vote oi



(C on tinued  from  page 4)

d isc lo sed  that they w ou ld  
bo con du ctin g  an econom ic 
census  in  1986, w ith  a v ie w  to 
im prov ing  the s ta tis t ic s- In 
Tha iland , the o ffice  o f the 
A g ricu ltu ra l Econom ics and the 
Departm ent o f A g ricu ltu rn l and 
Extension  Se rv ice  w ou ld  
jo in t ly  undertake a large-sca le 
sam p io  survey m ain ly  to 
ascerta in  rubber areas by age 
g roups and ho ld in g  size.
A  com p ila tio n  o f so il m apping 
su rvey  in d ica t in g  so il p ro file  
w ith  sp cc ia l em phasis on rubber 
su ita b ility , cove ring  the w ho le  
T ha ilan d  w as re leased in 1983 
T hereafter the Rubber 
Research Institu te  o f Tha iland  
has been con cen tra t ing  its 
e ffo rt on  do ing  a de ta iled  so il 
su rvey  in  the po ten tia l p rovinces. 
The  w o rk  w o u ld  con tin u e  fo r 
som e m ore years. S r i Lanka 
de lega tion  in fo rm ed the m eeting 
tha t a census o f rubber land 
in S r i Lanka w as com p le ted  
in  1984. During  the course of 
census, s ta t is t ic s  on actual 
p la n ted  area, tapped area, 
c o m p o s ii io n  o f p la n tin g  m ateria ls 
used, p rocess ing  and marketing 
te chn iq ues  adop ted  etc. were 
c o lle c te d . P rocess ing  o f the 
f ie ld  reports 's in  progress.
For th e  census w o rk  they had 
u t ilise d  the  se rv ice  o f 2 ,600 
enum erato rs and about 500 
check in g  o ffice rs . A n  extensive 
te s t check in g  on 10% sam ple 
w as a lso  carr ied  out. An 
annua l su rvey  on the cos t o f 
p rod u c tion  o f rubber covering  
p la n ta tio n s  o f over 50 acres 
(20 .23ha ,) in  exten t is  in  progress 
in  the  country . S r i Lanka 
w o u ld  a lso  be con du ctin g  a 
su rvey  cove fing  ho ld in g s  less 
than  50 acres (20 .23  ha.) on a 
sam p le  bas is  to  ascerta in  the 
c os t o f  p ro d iic t io n  in  the sector.

B o a r d 's  e f fo r ts  

In India, in  1985, the  Rubber 
Board  has condu cted  a census 
o f rubber area in  one ta luk  
on t> p ilo t  bas is  to  ascerta in  the 
re lia b il ity  o f  the reg istered  area 
s ta tis t ic s . D u ring  the cou rse of 

\ the census  d e ta ils  lik e  area 
I under tapp ing , num ber o f 
I  ru bber trees and othe r trees

 ̂ in the rubber area, p roduction, t 
I stock, labour employed, 
i cu ltu ra l practices fo llow ed  and 
j p rocessing techn iques adopted 
1 w ere co llected . The f ie ld  work 
; is  over and the reports 
’ rece ived  from  the enumerators 
i are under processing. A  scheme 
j fo r conducting  a com plete 
! census o f rubber area in the 
I coun try  has been draw n up 
i and subm itted  to  the Govt.
• The Cost A ccoun ts D iv is ion  of 
! the Govt, o f  India in 
) co llabora tion  w ith  the Rubber 
; Board  is undertaking period ica l 
’ es tim ation o f cost o f production 
. o f rubber. The latest study 

in these series w as undertaken 
in 1931. The Board is 
updating  the figu res every year 
tak ing  in to account the changes 
in the cost o f  each inputs.
In 1984. a sam ple survey j 
w as carried out to  estim ate ! 
the cost o f cu lt iva tion  and 
upkeep upto the tapping stage. , 
The f ie ld  w ork o f the survey 
was com pleted  and the ;
report is  under preparation. !

M o r e  Im p ro v em en t

The m eeting com plim ented India i 
and o ther member countries i 
fo r the ir e ffo rts to  improve 
the rubber sta tis tics  and urged '• 
the member countries to  •
in tens ify  the ir efforts to  improve i 
in particu la r the coverage •
tim e liness and accuracy of 
rubber sta tis t ic s  in the ir :
respective countries. The m eeting! 
a lso  considered a paper •
presented by the Secretariat  ̂
on  estab lish ing  a fram ework fo r j 
the es tim ation o f cost of 
p roduction o f natural rubber.
The m eeting a lso  d iscussed the 
progress reports presented by 
Indonesia and Thailand, on the 
s tud ies on estim ating  rubber 
areas using Rem ote Sensing 
Techniques. A  good p icture of 
these stud ies w ou ld  bo available 
on ly  fo r the next m eeting of 
the A N R P C  Sen ior S tatis tic ian s

One o f the important dec is ions 
taken at the m ooting w as to  
e s tab lish  a 'W ork G roup on 
Improvem ent o f NR  S ta t is t ic s  
to  study the various _ 
recom m endations arising from 
the various stud ies already

conducted on iniprovernent of 
NR  sta tis tics  and to transalato 
these recommendations into 
appropriato measures, that could 
be impiementod by tho 
respective member counlries.
The report of tho Working 
G roup w ou ld  bo subm itted to 
tlu i next mooting o f tho AN R PC  
Sen ior Statistic ians.

The mooSing w as presided ovor 
by Shri. P Mukundan Monon, 
Rubbor P roduction Com-nissioner, 
Rubber Board o f India who 
w as e lected to  tho position 
unanim ously. The meeting 
com plem ented Shri M enon on the 
ab le manner in w h ich  ho has 
guided the de liberations of 
the meeting. It is the first 
tim e that India is hosting a 
m eeting o f A N R P C  Senior 
S tatis tic ian s. P revious meetings 
were he ld in M a laysia, 
Indonesia. Thailand, Sri Lanka j 
and Singapore. The meeting ’
hao been very usefu l to  |
ascertain the m ethod fo llow ed  j 
in co llec t ion , c om p iijt io n  and 
pub lica tion  of rubber sta tistics in 
member countries. U has 
also  g iven an opportun ity to tha 
techn ica l peop le in the fie ld  
in India to  exchange views 
w ith  others in the fie ld  in 
other cour.tries. The Indian 
delegation to  the meeting 
consisted  o f S/Shri. RG Unny, 
Dy. D irector (S ta tis t ic s  tr 
P lann ing-leader) G Subbarjya iu  
S tatistic ian , KS Varma,
Financia l Adv ise r and Smt.
E La litha Kumari Asst, 
S tatistic ian , Rubber Board.

—  R G  U n n i,
Dy. D irector 
(S ta tis tics  i t  P lijnn iny)



POTASSIUM REQUIREMENTS OF RUBBER

i The N a tu ra l R u b b e r  Industry  
! has m ade  tre m e n d o u s  
i advances  in  th e  p a s t  tw e n ty  
_ eare. T h e s e  h a v e  m ade
■ Natu ra l R u b b e r  m o re  

com p e tit iv e . O v e r  th e  sam e 
period . P o ta s s iu m  h a s  a ls o

' b ecom e th e  m o s t p ro m in e n t 
; nutrient.

' The e le v e n th  C o r .g re s s  o f 
the In te rn a t io n a l P o ta sh  

; In stitu te  h e ld  in  B e rn , 
Svu itze rland  d is c u s s e d  

' d iffe ren t a s p e c ts  o f
•p o ta ss ium  R e s e a rc h  R e v ie w  

; and  T re n d s " .  In h is  w e lc o m e
■ ad d re ss  a t  th e  C o n g re ss ,

Dr. N . C e l io ,  P re s id e n t o f  th e  
Po ta sh  In s t itu te  d e c la red

; th a t th e ir  a im  w a s  to  arrive  
a t a c r it ic a l e v a lu a t io n  o f 

j p as t re su lts  a n d  to  a sse ss  
' th e  p ro se n t s ta te  o f

kn o w le d g e  in th is  particu la r 
fie ld  o f sc ie nce .

Po ta ss ium  in  th e  soit/plaf^t 
ro o t system , the ro le o f 
Po tass ium  in  y ie ld  fo rm ation . 
Po ta ss ium  requ irem ents o f 
c ro p s  etc  w e re  som e o f 
th e  sp e c if ic  item s d iscu ssed  
b y  th e  Cong re ss . U n le ss  
g ro w n  on  ve ry  fe rt ile  so ils , 
h ig h  y ie ld in g  ru bber h a s  a 
fe rt ilize r dem and  tha t far 
e x ce ed s  th e  am oun t of 
nu tr ie n ts  rem oved  w ith  the 
latex. Large q uan tit ie s  are 
im m o b ilise d  in  th e  tree s  and  
less  than  lO^n o f the 
nu tr ien ts are con ta in ed  m 
th e  g re en  b ran che s  and  leaves  
a n d  th is  e x p la in s  w h y  
P o ta ss iu m  o fte n  b e co m es  a 
c r it ic a l fa c to r on  rep lan ting .

Lack  o f Potassiun> du rin o  
ea rly  g ro w th  lim its  th e  a c t iv e  
lea f area and  re d u ce s  the 
p h o to sy n th e t ic  a c t iv ity  o f 
th e  fo lia g e . A s  a  re su lt 
g ir th  in c rea se s  s lo w ly  and  
it takes th e  tree  m u ch  longe r . 
to  reach  ta p p in g  age.

Se ve re  w in d  d am ag e  m ig h t 
be a sso c ia te d  w ith  P o ta ss iu m  
d e f ic ie n c y .

T o  sum , u p  P o ta ss iu m  p la y s  a 
d o m in a n t rote In th e  l ife  o f 
th e  ru bb e r tree . T h is  has  
b een  c le a r ly  d e p ic te d  m 
the p ro c e e d in g s  o f th e  
e leven th  C o n g re s s  o f th e  
tn te rn a tio na l P o ta sh  Institu te . 
F o llo w in g  are th e  re le van t 
p a rag rap h s o n  rubber 
re p ro d u ce d  from  th e  
p ro ceed in g s .

! G en e ra l 
■m atex is  essen iia lly  a hyciio- 

' I j c a r b o n  com pound contauimg 
I only very sm dll quantities of 
! inorganic ingredients. Tho dtrect 
I nutrient romovdl w as tharelore 

trif ling  in the early days ot low - 
i y ls l Jing seedling rubber. Early 
' estimatos put the nutrient 

removal at 3 kg/ha N. 0.5 kg and 
P and 1 8 kg K / h i  (Oe Vre is 
(1921]).
A s  w ith  most crops, potassium 
iMcamo a most im potlar.t facJor 
on ly  when as a result o f  a com ­
b ination o f breeding, agronomy 
(moro intensive tapping) and 
crop  Bhysio logy (stim ulation 
tho poton iia l and ac lua l y ie ids 
increased. They shot up ffon> 
about 650k«/hLj dry rubber iri ine 
1920 's to ovur 5000 kg.'ha today. 
Early fertilise r tr ia ls showed 
litt lo  response to K and frequently

even negative responses vvere 
reported {M hurst and Owan 
I j$50] Owen e l at. [7957])- .
On the basis o l tho low  K i
temoTOl in the latex ami poor .
responses Observed m the early
exp ,.lm a l'ts , itw a»  ;
that. J

K {So lW ri\l9S6]). I

Earlv p rac lico  w as to apply 
phosphate in tho plantmg hole ,
t̂ otid to tha eover crop) and 
im a ll dressings of Nfammomom ,
sulphate) up to the early .
slage . ,
Modern njcommandations Oivo .
the main emphasis to 
M iiny factors have contribuled

ID the  rap id  ch a n g e  in  th in k in g  
ab o u t the  p rop e r p o ta ss iu m  .
n u tr it io n  o f  th e  c ro p . They ta li 
in to  3 d iffe re n t g roups : }

G ro u p  1. T ho se  th a t  in c re a se  1
y ie ld  and  n u tr ie n t |
requ ire rrw n ts . j

a) C h a ng e s  fro m  se e d lin g ;
to  c lo n a l rubber. ;

b) B e tte r  c lo n e s -  i
c ) Be tte r and  m o re  ,

co m p le x  b u d d in g s .

d )  B e tte r upkeep . |
e) More intensive tappmgj 

systems.
f )  Y ie ld  s t im u la t io n .

G ro u p  2 . Those tha t ck c raase
s o i i  K  ava ilab ility - ;

a )  R e p la n t in g . >
b) R o c k  phospha te  and

am m on ium  su lpha te  
o n ly  ap p lie d  m  the  ;
past.



; G roup  3, The corre ction  of 
j o ther nutric;nt
; defic ienc ies .

a) M g  defic iency,
b) B defic iency.

, The com b ined  e ffect o f the 
• above is  that, especid lty  for 
; w in d -p rono  c lo n e s  and fo r 

in tens ive exp lo ita tion  w ith  Ethre! 
sttn iu la tion , potassium  has becom e 
the m ost c r it ic a l elem ent iC/?s/? et 
a l. [1972} , P ad dy  and  W arrio r 
\ f 9 60 ] . S ha nad yam  et a !. [1972] 
Pu shpara jah  e t a t {1971])

1 The la test fecom m endations 
' fo r sm a llh o lde r 's  rubber in 

M a la y s ia  range from  2 3 -J7 kg  N 
. 0 -57  kB P „0 , hPd 25-59kg K O  fo r

quantities o f nutrients from  the 
leaves In M a lays ia  it has been 
found t h . i t  w ith  2,540 mm of rain 
per annum, about 20kg o f K/ha 
can be leached out o f the fo liage 
o f  mature rubber {Urn \1974]).

c . Nu tr ien ts d ra ined w ith  the laten 
Under ‘norm al’ cond it ion s the 

[ nutrient d rain in the latex is small. 
1 Even w ith  the y ie ld s o f 2000kg of 
j dry rubber/ha, removal w ou ld  be 
i  be low  20  kg o f K/ha,but nutrient 

removal increases steep ly  under 
y ie ld  stim u la tion . In extreme 
cases, w here w ith  stim u lation 
o f 5796 kg o f d ry  rubber have 
been obta ined in 10 m onths of 
tapp ing, rem oval in the latex 
reached 63 kg/ha {Pushparajah et

, w in d -re s is ten t c lone s  and 15-21 kg i g/. [1971]). S tim u la tion
N, 0 -5 6 kg  P ,0 ,  and 30 -70kg  K_,0 

• fo r w in d -p rone  c lone s  {Chan et a l 
: 1972]).

! Sources of nutrient demand
] U n le ss  g ro w n  on  very fe rt ile  
' s o ils  (w here norm;}lly m ore 
I d em and ing  c rop s  like  o il pa lm  or 
I co co a  are preferred), h igh -y ie ld ing  
: rubber has a fe rt ilise r dem and 
' t i ia i f a r  exceeds the am ount of 
. nu tr ien ts rem oved w ith  the latex. 
; There are 4  reasons fo r this.

! 3. N u tr ie n ts  im m o b ilis e d  in  the 
trees

! Very  substan tia l quan tities o f 
nu tr ien ts are im m ob ilised  in  the 
trunks and  b ranches o f rubber 
trees as show n  below :

decreases the O .R .C  (D ry Rubber 
Con ten t) in the latex. A s  
p rac tica lly  a ll potassium  is 
con ta ined  in the serum, any y ie ld  
increase as a result o f stim u lation 
w il l  cause a very large increase 
in  the removal o f K as show n 
below :

Tapping interferes w ith  the 
normal f lo w  of assim ilates to 
the roots and thus increosea the 
nutrient d rain and, at the same 
time, decreases the octive 
absorb ing root surface area. 
Feeder root p ro liferation is 
particu la rly  Inhibiled by Ethrei 
stim u la tion (/Var/rfaj e la l { 1 9 7 5 i\ 
To com pensate fo r the poorer 
e ffic iency  o f the root system 
caused by intensive tapping, the 
K concen t/ation in the so il 
so lu tion  must be Increesed.

R o le s  o f  p o tta s iu m  
Effects on early g row th 
Lack o f K during early growth 
lim its  the active  leaf area and 
reduces the photosynthetic 
a c tiv ity  o f the fo liage. A s  a 
result g irth increases s low ly  and 
it takes the tree much longer to 
reach tapping age, Good 
management and proper fertiliser 
use can reduce the tim e to  conie 
into tapp ing to  less 3  ̂ years 
{S ivanadyan et a l [197S fi

Nutrients drained on stim u la tion , c lone R R IM  605, pannel B 
{Pushparajah et a f . f l9 7 1 J )

Y ie ld  
kg. ha 

1454 
1716 
2269

N o  stim u lation 
2 4 .5T(1% )
Ethre l*(10''„) 

•2 'ch lo ro-e thy lpho spho ric  acid

re la tive

100
118
156

Nutr ien ts drained.kg h ^ n d  ^ja^^e
N .... P K Mg

7 .6 1 0 0  1.7 100 5.1 100 2.1 100
12.7 167 2.4 141 8.7 171 3-6 171
19.3 254 4 .7  2 76 1 5 .8  310 4 .8  229

N u tr ien ts im m ob ilized  in  c lone  R R IM  600  {L im  [1974])

A g e  o f trees Num ber o f trees
m onth par ha n ' P K

33 420 140 19 75

79 420 635 73 365

190 335 ■ 656 134 874

i  L a r g e  q u a n t i t i e s  are i m m o b i l i s e d
I in  the  tree and less  than 10% of 

the nu tr ien ts are con ta in ed  in the 
g reen  b ran ches and leaves,

. S h o r ro c i< s [1 9 6 S ] .3 r \ ( i ih \ s
■ e x p la in s  w h y  potass-um  o ften

becom es a c r it ic a l fac to r on 
; re p lan tin g .
: b . N u tr ie n ts  leached  from  

leaves
F requent heavy ra ins in  ^ e  
tro p ic s  le a ch  con s ide rab le

Nutrients im m obilized  
M g  ■ 

9 
103 
149

d. Inh ib ited  feeder root
p ro life ra tion  as a resu lt o f 
e xp lo ita tion  (tapping)

Properly  fertilised  trees can be 
opened up at a sm aller d iameter 
as they con tinue to  put on girth 
even under lapping.

Effects on bark th ickness and 
qua lity
A s  latex is produced in the bark, 
good bark ‘qua lity ' is most 
important for sustained high yie ld. 
Recant w ork  by Pushparajah

Pushparajah e ta l. \ ]S 7 4 \  
and Sam sidar H annah  [1 975] 
have shown that K s ign ifican tly

Effect o f tapp ing and fertilise r on g irth increments 
{S ivanadyan et al. [1975])

Manured
Unm anured

G irth  incromant In cm (O c l.7 1 -M ay  J5 ) 
Tapped Untapped

' 1 2  100 2.0 100
1-8 150 2.4 120



i

Impfoved bark th ickness (bark 
regonoration), phloem  thickness, 
cell sizB, latex vessel sizo and 
number o f latex vessels per unit 

I bark.
• Effect o f potassium  on latex flow  
: and latex s tab ility  i^htex quality)

By improving bark quality K also 
' increases the f lo w  rate of latex 
‘ on lapp ing . It has also been 
1 found that K he lps to prevent 
j pre-coagula tion o f latex in the cup 

or on iho tapping cut. 
improvements in latex stab iiily  

! could be a d irect effect of K or 
i might be caused by lower Ca*- +
I and Mg '■ + love ls and re latively 
! higher P levels in the latex, High 
! Ca*- + and M g * ' values are c lose ly  
j associated w ith  unstable latex.

Where procoagu la lion of latex 
1 occurred due to  excessive 
' app lica tion o f magnesium or due 
1 to h igh so il M g  content,
; app lica tion o f potassium  has been
■ shown to  overcome th is and to
■ increase the yield. Potassium  
together w ith  phosphorus has also 
been shown to  improve the

: s tab ility  o f stored concentrated 
I latex.
j Potassium  and  w in d  damage 
\ Ro$enQuisti1960]wa% Xhe first to 

suggest that severe w ind darnage 
: m ight be associated w ith  K 
; defic iency, He showed that: 
i a) N itrogen increased losses 
! and th is effect w as related to 
: leaf N  content,
i b) Rock phosphate increased 
I losses, b u t ih is  effect was
! not corre lated w ith  leaf P
i content.
■ c) Low  leaf K w as co-ia la ted
. w ith  haavy losses. This does not 
I nacossarily im ply that lov» potash 
] was the cause o f the losses.

i M fd de llon  a t i l .  [J96S]- the 
I O ther h and , fo u n d  th a t p o ta w iu m  
1 reduced w o o d  s tre n g th . T o d a y ,
■ it is an accepted tiS ld  practice
: to reduce nitrogen and increase 
’ potash fo r wind-pror^e clones.

Potassium  and seed p roduction 
W atson e ta !  [7965] found that, 
when K increased y ie ld , less 
seed was produced- There was 
an ind ication that th is was 
associated w ith  w iden ing  of the 
N /K ra tio  in the leaves. Heavy 
fru iting  is often triggered by a

stress situation. Low  K and high 
nitrogen could cause (temporarily) 
moisture stress or a stress in 
available carbohydrates; both 
might induce more profuse '
flowering and fruiting.
K-deficient trees tend to shed 
their leaves later and the 
■wintering' period is longer than 
when K is adequate. Refoliation 
of trees w ith a good K-status 
is faster and more uniform and 
th is cou ld possibly affect 
flowering and fru iting.

Potassium  and latex y ie ld  
A s K has a pronounced positive 
effect on bark quality and latex 
stability, it fo llow s that it also 
affects yield. Table below  shows 
the effect of nitrogen and 
potash on girth and y ie ld  o f young 

' mature rubber grown on a 
! Rengam series so il in Malaysia 
i iPushparajah [^969])
: Increasing the leaf nitrogen level 
' from 3.19% to 3.46 at a K level 

o f 1 35 increased the yield.

increasing leaf N from 3.22 to 
3.38 w ith  a leaf K of 0 8% 
decreased yield,

Recent investigations of the nurient 
requtrements of ethrel stimulated 
hevea have shown the need for 
adequate manuring under such 
intensive exp lo itation. F igure 1 
shows the effect of supplementing 
the regular maintenance estate 
manuring w ith  extra K on the 
response to ethrel stimulation.

N and K are the main requirments 
of mature rubber which 
lece ives normal (N PKM g) 
maintenance fertiliser during the 
immature period- The 
effectiveness of N depends largely 
on adequacy o f K and vise versa.
Current recommended 
maintenance dressings for young 
mature rubber on average 
Rengam series .soil a re l3 0 g  40g 
p. 160g K and 26g Mg tree and 
year, W ith a stand of 28© tree/s 
ha, th is w ou ld  come to about

G irth and yie ld response of young rubber to  N and K in  W est Malaysia 
Experiment Se 1/21)

N„K,
N K ,
N,K,
N K.
S.E
M in. sig diff. 

(P< 0.05)

17.7 
20-4
15.8 
20.7

1.22

3 7

”%K in Mean vield/tree/tapping(g) 6year
leaves 1st year 3rd year 6th year average

“b -8 3 ' 26.3 47T4 53.8 49.4

1.48 26.0 49.2 55.1 52.2
0.79 26 2 40.3 40.4 42-0
1.25 23.2 50.5 66.0 57.3
0.006 1.51 4.48 5.32

0.19 0.19 13.5 16.0



35kg N, 11kg P. 46kg K and 7kg 
M g/ha.

Critical leaf-K levels
Leaf anay ly s is  is w id u iy  iisod  to 
assess the  nu ir it ion a l sta tus and 
fe rt ilis e r requ irem ents o f rubber 
(B eau fU s[ l9 5S } . C o c c i[ t9 6 0 ]  
Sho rro cks  [1 965 ]. G uha [196 9 j. 
Pu shpsra jah  et a l. [1972]).
Tha R ub b e r R ssea rch  Institu te o f 
M a la y a  suggested  the
fo llo w in g  'c r it ic a l' va lues fo r the 
m ajo r nu tr ien ts (Table 14^.

Later, the  above leve ls  w ere 
found  to  be unsa tis fa cto fy  fo r 
ce rta in  new er c lone s . P B  6/51, 
R R !M  600, GTI responded to  K 
even w hen  lea f K ranged from  
1.5-1.8";, ('Table 15).
O n  the basis o f such  find ings, 
fresh crite ria  have beer? adopted 
(T ab le  16).

Conclusion
The natura l tu b b tr industry  has 
m ade tren^endous advances in 
past tw enty  years. These have 
m ade natura l rubber more 
com petit ive . O ver the same 
period , po tass ium  has a lso  
becom e th a  m ost p rom inen t m ajor 
nu tr ien t. Its im portance w il l 

I con t in u e  to  g ro w  as further 
' p rog ress is  m ade in  rubber 

b reed ing  and agronom y.

Nutrient level below  
w h ich  response like ly

’ C r it ic a l' loa f nutrient con tents of Hevea (expressed as porcentogo of 
oven -dry sam ple)

Nutrient level above 
w h irh  response unlikely

N itrogon
Phosphorus
Poltassiurn
Magnesium

Leaves Leaves iit Leaves Leaves in
exposed shade of exposed shade o(
to  sun ligh t canopy to  sunlight canopy

3.20 3.30 3 60 3.70~
0  19 0  21 0.25 0 27
1,00 1.30 1.40 1.50
0 23 0 2 5 0,28

F\esponscof c lo n e  PB5/51 to  potassium  in areas high in  loaf potassium 
\^Pushparajah and Tan [1972])

%K in low  shade leavesK-levo l 
kg K ,0/ha/year 1967

0
54

102
156

1.71 
1.70 
1.76 
1 62

1970 

" ' l  .90 
1.97 
2.15 
2.14

5 year cum ulative yield, 
dry rubber,kg/ha 

6585 
5890 
7290 
7780

Range o f K con tent in  leaves at optim um  age*in the shade of canopy 
(% K  in dry matter)

C lon e  group**

I
II
•Abou t 100 days o ld  

•♦G roup  I: 'N o rm ar c lones
G roup  II'. R B IM  600.PB  86 PB  5/51, GTI

Low Medium High Very high

1.25 ' 1 26-1.50 1 .51-1 .65 ' ’ T e e "

1.35 1,36-16 5 1.66-1 86 1.85

M A L A Y S IA  M O V E S  TO C E N T R A LIS E  R E S E A R C H

A n«v,A!nniTiftnt Board has c losed  a number o f its  European 
The  M a lay s ian  R .b b e , R .se a rc  and “ ■> „  B ,ickendanbu,y, H e ,« . A ,
bureaux in a rrrove .o  cen .ra l.se  borne by u .e r

the  sam e t.n ie  <be parouk b in Haji Ishak sa id  that natural rubber
cou n tr ie s  ra ther than by M a lay s  . j input from  the proauuing
research had now  b e c o ^  7 ' “  J  ,3 “ ™ ' , 3  o . M a lays ia , Forouk was spenki.ra o, 
cou n tr ie s  w h ich  had p rev ious ly  bo ' International iHubber ReSBarch and

,h c  new  31, .he researcl, institu tes o f producing coum ries are
D eve lopm en t Board, m w h i countries like ly  to

3 : « r ' l ' M R T a B " ^ : i l l ' ’ 'n T n r a ,n 'b u r e a u ,  in  a number o , countries, includ ing the US,

Ja p a n , S ou th  Korea and Austra lia .



ANTHER DERIVED HAPLOIDS
Dr. 8. S A S IK U M A R *

H ap lo id s are organisms w ith 
a s ing le set o f genome 

[n number). S ince last 50 years, 
production and utilization of 
nnther derived hap lo ids have 
recBfVod much o lton tion of 

I sc ientis ts lill ovor thu world. 
B lakosloe in 1922 first reported 
hnploidy in plants. India has 
done pioneerin ij work in 
successfu l production o f hsp lo id 
enibryoids. Guha and Maheswari 

I of the De lh i University were 
I thu first to  report succcssfut 
j production o f liap lo id  plantlets 
i by in  v itw  culture of anthers. 

N itsch (1969) w as the first man 
to  recoynizu the sign ificance 
of hap lo ids in crop  improvement. 
Today, plant breeders and 

} cyto log ists have re jlised  the
• enormous potentio litios of anther 

derived hoploids in breeding 
; programmes as welt as in 
j cyto log ica l and cytogeneticBl 
I investigations.

I P ro d u c t io n  o f  h a p lo id s  
fro m  a n th e r c u itu ie .

Tha first successfu l production 
of hap lo ids was reported in 

, Datura. Various species of 
; N ico tiana  has now  become the 
I most popu lar experimental 
! materia l. Successfu l anther 
} cu ltu re W ith  haplo id production 
i has now  been reported in 

SQVsral p lant species.

Flow er buds w ith  anther 
con ta in ing  young unmucleote or 
binur.lonto po llen  are first sutfsce 
sterilized Squ iish  propdration 
of the anthor cuu ld  be done 
to  ascertain the stage o f the 
m icrospore. Individual anthers 
are then removed and incubated 
under aseptic condition for 
3-6 w eeks on a chem ico lly  
defined ined ia at temperature 
usually betw een 24-27° C  to 
y ie ld  p lantle ts. Anthers 
con ta in ing  uninucleate 
m icrospotes have been found 
moro receptive for the production 
'  Botany Division: Hubb«t RMMfch Instituta at India. KoUayam 686 009

o f haplold ca llus and subsequent 
differenciation into plantlets.
The development of the 
plantlets from the ca llus is 
influenced by the media.
When a large number of 
plantlets are produced from one 
anther they can be separated and 
sub-cultured. After 3-6 weeks 
in the in itia l medium the 
p lantle ts are transferred to  a 
secondary medium. The 
plantlets after proper development 
of root systems are transferred ; 
to pots. I

F a c to rs  a ffe c t in g  the 
p ro d u c t io n  o f an the r d e r ived  
h a p lo id s  •

Various factors are associated 
w ith the successful production of \ 
haploids from anthers, such as ] 
genotypG o f the cultured :
plants, cu ltural media, technique, | 
stage of microspore, conditions j 
o f anther donor plant, 
pretreatments adr^pted, cultural : 
conditions and case of anthers I 
during and after dissection.

: Genotype o f the cultured species:- ]
: The response o f anthers placed !
• in culture is influenced by !

the genotype of the plants. :
' Successful production of haploids ' 
i from different species is •
i correlated w ith the genotype ' 
I of the cultured species, Vyskot \ 
: and Navak (1974) established : 
' sign ificant genotypic effects 

haptoid plantle t production in 
ten species of N icotiana. it ’ 
would appear that genotypes ; 
d iffer in the optimum level of 
concentration of the constitutents 
of the culture media and now  | 
several laboratories are |
investigating th is aspect. ;

survival. Nateka and Kurlhara 
(1972) however have reported 
that pollen competition may 
not influence genotype of the 
haploid plantlets.

Not all plantlets derived from 
anther culture exhibit the haploid 
chromosome number. Plantlets 
derived d irectly from pollen 
fo llow ing  a true embryo-genetic 1 
development are haploid j
individuals. This is the normal | 
situation in species o f N icotiana 
and Datura. But plantlets 
regenerated from callus may not j 
be true haploids. Brassica. • 
Oryza, Lycopersicon, SoJanum ; 
nigrum  Petunia. LoUum etc. 
come under th is category.
This situation may be due to i 
the occurence o f endomitosis. ! 
It is  w e ll known that cu lture I 
media also influence the level of i 
plo idy. Some workers reported ; 
that a high concentration of • 
lA A  influences the process of 

, endonitosis Cu ltu ra l media:- 
i The need for a proper culture [ 

medium for the successful ’ 
i production of plantlets cannot 
I be overemphasized. Nutritional 

requirements for inducing cell 
i proliferation in pollengra ins vary 
\ greatly. Most species of 
{ tobacco can be cultured in the; 
S same type of medium. Sugar, • 

iron and mineral salts are

A  plant breeder considering the ;
use of anther derived haploids ;
should be reasonably clear |
that gametic competition does \
not influence the production i
of haploid plants or their !

the necessary ingredients for ■ 
the production o f embryoids from i 
po llengra ins In tobacco. (
Coconut m ilk  and plum fruit l 
ju ice are a lso  effective media i 
ir\ anther culture. G bo -E i-N il andj 
H ilderbrandt (1973) employed i 
a method w h ich includes a ! 
series of media. Their method i 
consisted of an initia l medium ; 
favouring ca llus formation, a I 
second medium w hich favours | 
shoot formation and a third onej 
promoting root production. , 
The culture of isolated pollen, - 
rather than intact anther, is ■ 
the recent approach. ^
M icrospore stage: Introduction : 
of anther contain ing microspore! 
to the media at an optimum 
stage of development is an 
essential factor for the efficiency 
of haploid production. Anthers 
contain ing uninucleate 
m icrospores have been found 
most receptive (or the production



) o f hap lo ici p la n t le is  In some 
cases anthers w ilh  tw o  ce lled  

: p o lleng ra in s  a lso  g ive  rise to  
c a llu s  and liap lo id  p lam iets, A  
cy to io g ica t squash preparation 

; o f the an ther can  be used 
' fo r asce rta in ing  the stage o f 
1 !he m icrospore

. C o n d it io n s  o f p la n t suppty ing
■ anther:- A n the rs  se lected  from 

m other p lan ts m ain ta ined in a 
v ig o rou s  and healthy cond ition  
p rov ide  the hest source 
m ateria l Sunde rland  (1971) 

i co rre la ted  the  age o f the plant 
f w ith  the e ff ic ie n cy  o f the 
! anthur cu ltu ro . Tom es and 
I C o ll in s  (1976) observed 
; s ig n if ic a n t e ffec t o f the number 
I o f days the  p lan t had been 
' in f lo w e r in g  on tlio  h .ip io id  
! p la n t le l p ro d u rt io n  It has been
• observed  that anthers from
I p la n ts  g row n  under h igh lig iif  
[ in ten s ity  y ie ld ed  hrgli output.

C u ltu ra l con d it ion : Su ff ic ie n t
. in tens ity  o f ligh t is  necessary to  
: avo id  e t io la t io n  o f deve lop ing  
i p la n lle ts . A n  increase in the 
: percen t-jge o f  anthers respond ing  
t to  hap lo id y  in du ction  in  cu ltu re  
. is  reported  by Sopery  and 

M ahesw a r i (1 9 /6 ) w hen  Iho 
’ cu ltu re  w as transferred  from  dark 
j to  t igh t con d ition s . Tem perature 
 ̂ is  a lso  a m ajor fa c lo r 
' in flu e n c in g  an ther cu ltu re  
. experim ents. S unde rland  {1971)
• reported  tha t tem perature in 
I the range o f 25^-0 favours

hap lo id  and rogenesis in  N ico tiana . 
H ow ever, Irikura (1972) 
reported  tha t a re la tiv e ly  coo l 
tem peratu re in  the range o f 
20°C  favou rs So lanum  species.

' M o s t  sp ec ie s  can  to le ra te  a 
; m ed ium  w ith  a pH  va lue 
; b e tw een  5 and 6.

' H and lin g  o f anthers du ring  and 
a fte r d iss ec tio n  is  a very 

; c r it ic a l step in  the en lire  
p roceed ings.

M o s t h ap io id s  p roduced  by anther 
! cu ltu re  are ste r ile  and hence 
; m a in tenan ce  o f  the hap lo id  line  
i fo r the p rod u c tion  o f seed 
; and  fu rther gene tic  m an ipu la tion  
i o f  the  lin e s  requ ires the 
I e s tab lishm en t o f d ip lo id  con d ilio n .
' D ip lo id  con d it ion  can  be 
i a ch ieved  in  three w ays (1) as
• sta ted  ea rlie r a lo w  percen tage

of h ip lo id  p lants rRvort to 
d ip lo id  cond ition  spontaneously 
( i i i doublint] o f chrom osom e 
can be eas ily  dorie by co lch ic in e  
troatment. [This con be done 
either by treating the leaf 
a x ils  o r by immersing o f the 
p lsn fle ls  in co lch ic in e  so lu tion . 
(Nataka and Tanaka, 1961;
Burk, 1972)] and ( iii)  b y /n  v/fro 
app lica tion  o f co lch ic in e  in 
hay lo id  c a llu s  cultures.

Economic utili?ation
I The anther cu ltu re  o ffers tir<»ater 
1 opportun ity  to  p lant breeders 
j HR a rapirl m ethod o f producing 
I fn rtile  and com ple te ly  
j hom ozygous lines w h ich  can 
j bo used d irec tly  in crop
I improvem ent programme. C o llin s 
j and Legg (1975) compared 
j ’ he anther derived doubled
I hap lo id  lines w ilh  conven tiona lly  
j derived  lines and found  the 
! varia tion  among hap lo id  lines 
j com parable in m agnitude to  that 

observed among conven tiona lly  
derived lines.

M o lche rs and H ab ib  (1970) 
enumerated the potentia l use of 
an ther derived hap io id s in 
p lant breeding. Their suggestions 
included induced mutagenes/s, 
dete rm ina tion o f gene tic ra tios 
end the developm ent o f breeding 
lin e s  w ith  spec if ic  characteristics 
such  as com bina tion of 
several dom inant genes. Doubled 
hap lo id  lines o ffe rs a defin ite  
advantage over the conventiona l 
backcross m ethod o f breeding 
w h ich  is  m ostly  em ployed 
in transfer o f genes for 
qua lita tive  characters. W ith  the 
use o f doub led  hap lo id  lines 
the tim e required fo r a routine 
back c ross programme can be 
d ras tica lly  reduced. Moreover, 
it o ffe rs and increased 
p rob ab ility  of re ta in ing the 
characte r under transfer and 
more rapid s tab iliza tion  o f the 
transferred gene tic m aterial in 
hom ozygous form  at the end of 
the back cross programme 
Ano the r advantage o f anther 
derived  hap io id s is that w ith 
sm a lle r popu la tion  the breeder 
can  determ ine phenotyp ic 
ratios- For exam ple o 
m onohybrid  F, phenotyp ic ratio 
becom es a 1:1 ra tio  instead

of a olasste.1 3-1 ratio „„ ,i 
F, ratio for dup lica te  factor 
inheritance bocomo 3:1 inste.td 
o f 15,1. Th is is bocauss the 
ir;vestigator is actua/(y dealiiKi 
w ith  a gam etic ra tio  (C o llins 
and Logg 1975^. Homozygous 
d ip lo id  p lants for specia l 
characters con bo prn.luced 
from  antfmr durived hap io ids by 
in troducing  the gone for the 
desired c lia racto r and doubling 
the chrom osnme com pliment of 
hap io ids. Recently th is 
techn ique has been omployed 
to study the phage mediated 
transfer o f genes con tro lling  
ga lactose metabohsm  from the 
bacterium  Eshorich ia coH  in the 
hap lo id  tissue obtained from 
anthers o f tom ato (Ooy. 1973). 
This technique o ffers immense 
scope fo r transfe iing  
nitrogen fix in g  genos to 
higher plants.
S e lection  o f induced and 
spontaneous m utants from anther 
cu ltu re a rr mi;ar.s to create 
usefu l and new  genetic 
vari,ib fllty. H ap io id s can play 
a major role in the identifica tion 
and se lection o f auxotrop ic 
mutants for eluc idation of 
b iochem ical pathiA/ays, in 
rfasc-arches to se lect resistance 
for an t ib io tics ' base-anatogues 
and herbi rides, in se lection for 
adaptation against environmental 
stress, and fo r se lection for 
m etabolic  overproduction.
Thus anther cu ltu fo  o ffers a 
rapid and econom ic, os w e ll as 
offic iant, method fo r producing 
homozygous lines and developing 
novel varie ties The breeder 
can be reasonably certa in that 
the lines he has se lected 
are hom o iygous when obtained 
by doub ling  the chrom osom e 
com plim ent o f h jp lo id  plants. 
Anther derived hap io ids can 
also be em ployed m induced 
mutJtjfcnesis, genetic 
transform ation, dovelopmont of 
specia lised  cytogenetic stock 
utc w h ich  all are important in 
broadening the genetic base 
snd crop improvement.
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RIDLEY  
CEN TEN N IA L AW ARD  

i FOR  
Dr. B. C . SEKHAR

The th ird R id ley Centennial Award was presented 
to Tan Sri D r BC  Stikhcir, for his outstanding 
con tribu tion to the natural rubber industry 
over n ia iiy  years. The Aw ard was established

by the Malaysian Rubber Producers' CouncH in 
1977. The presentation o f the award to 
Tan Sri Dr. Sekhar came the day after his 
retirement as ControHor of Rubb-jr RGSsarch of 
iho Malaysian Rubber Research and Oevnfopment I 
Board. H is distinguished career in the natural • 
rubber industry started rn 1949, when, ;
having graduated fronfi New  Delh i University ; 
and M ich igan University, USA, he jo ined :
the Rubber Research Institute of Ma laysia j
as an assistant chem ist. In 1966 he was j
appointed Director o f the Institute and in 1974  ̂
Cor»troller of Rubber Research and Chairman ; 
of the Malaysian Rubber Research and 
Development Board. In the 1970s he was a 
loading proponent oF techn ica lly  specified rubber- 
resulting in the now  well-established Standard 
Malaysian rubber scheme. S ince then his 
enthusiasm has made its mark in many areas, 
including price stabilization through the 
International Natural Rubber Organisation, 
the Malaysian Government's Dynam ic Production 
PoMcy, and the effective co-ord ination of 
natural rubber research through the International 
Rubber Research and Development Board 
(IRRDB) In corvferrtng the R id ley Centennial 
Award the M in ister of Primary Industries,
Dato' Paul Leong, said that Tan Sri Dr 
Sekhar was 'another man of rubber w ith 
sim ilar pioneering sp irit and vis ion 
worthy of R id ley 's memory.'



r i ' s l ie
-*■ o f India has accordod 

approval to  T U « B L O W  TREE 
S P R A Y E R  designed  and 
d6ve}oped by the Bom bay based 
Am erican  spring  and Pressing 
workS; w h ich  is  considered 
app rop ria te  and e ffec tive  as o 
pow e r dev ice  to  spray oi! based 
cappe r fung ic ide s on rubber 
trees aga inst the attack of 
A bno rm a l lea f f ' l l l  d isease caused 
by  tf ê fungus Ph y laph tho ra  
Pa/m ivora. The disease, if Irft 
unchecked, resu lts in 
heavy shedd inn  o f loaves 
du ring  m onsoon, causing  crop 
ioss o f aJurm iny p ropu riion s. 
C ons ide rab le  headw ay has been 
m ade in  the fab rica t ion  of 
th is  nfew sp.tjyer us it-, v.o lght 
has beon brought dow n  by 
re p la c in g  the m eta l parts o f the 
b lo w e r m echan ism  has been 
m od ified  to  make it more 
e ffitic-u t ond lig h te r by u&.ng 
A lum m iu m  sheets D ue  to  these 
m ajo r changes the to ta l w e igh t 
o f th is  sprayu r f ille d  w ith
10 litre s  o f fu ng ic id e  so lu tion ,
2 litres o f p-)tro! and fitted  
w ith  bam boo handles is on ly  
63 Kgs. T h is  is 14 Kg less than 
thti l ig h ie s t sprayer nov; in use. 
The  sp faycr is pow ered  by  the 
V iilit- rs  M K  25 Pe tro l engine 
o f 3.5 H P . The Liow-'-r has a 
cap a c ity  to  b lo w  a ir to  a 
v e lo c ity  o f  ove r 200  Km per 
hour and  cove r a vo lum e of
1,33,000 c u b ic  foo t per hour. 
T h is  is ra ted to  be the h ighest 
a ir v e lo c ily  and a ir vo lum e 
ach ieved  by  any Pow er 
spraye r deve loped fo r rubber. 
Thus th e  spray p a rt ic le s  can 
reach up  to  a he igh t o f 75*80 
fe e l under f ie ld  con d it ion s . 
Dozage o f fu ng ic id e  can  be 
ad ju sted  from  0 .6 9  htre to  
4 .2 2  litre s  per m inu te  by 
chang in g  t lie  de live ry  d isc. A s  
the spraye r is sturdy, opera tiona l 
v ib ra t io n  ts reduced  to  the 
m in im um . The m echanism  to  
f ix  bam boo  p o le s  fo r carry ing  
th e  m ach ine is a lso  verv s im p le  
and conven ien t. B e ing  ligh te r 
in w e igh t, it can  be ca in ed  
e a s ily  b y  fou r persons oven in 
d if f ic u lt  ts r ro in s .
The  co s t o f the  sprayer in c lud in g
sa le s  tax  is  Rs. 12750/-. A  
D uste r a ttachm en t a lso  is

TU R B LO W  TREE SPRAYER
P K  N A R A Y A N A N *

a v a ila b le  fo r th is  sprayer w h ich 
w ou ld  cost another Rs. 2000/-. 
The sprayer is marketed by 
Su jirka r's  T rad ing Com pany. 
Coch in -2 . A s  a prom otional 
m easure to  popu larise sptaying 
of rubber trees against leaf fa ll 
d isease, the Rubber Board is 
subsid is ing  half o f the cost of 
th is  sprayer bought by

CQ-operativBs of gruwors, farmosrs 
associations jn d  vo luntary .jgoncies 
engaged in lur.il development, 
w ho  in turn are supposed to 
rent out those sprayers to  small 
holders w ith in  their gurisd iction 
fo r protecting rubber trees. □  

' *0y D irector 
f i'u b lic ity  and Pub lic  Relations) 
Rubber Board. Kottoyan>-G8u 001.



R U B B E R  G R O W IN G  
T H E  M O D E R N  W A Y

^ in c e  the in iroduotion o f Hevea 
^ b ra s ilio n s is  to  Malaysia in 
1877, there hes been a rapid 
spread o f the crop not on ly  in 
Malaysia but a lso  in South 
ond South-East Asia During 
this century or so, the 
technology o f Hevea cu ltivation 
has experienced many changes, 
but the Inst 20 years in 
particu lar have seen the most 
dramatic innovations.

Breeding and se lection have 
increased the po ten tia l annual 
y ie ld  o f the rubber tree, from the 
200 to  300 kg/ha of the orig ina l 
seed lings to  over 2000kg/ha 
by the m id-1960s, and to  over 
3000kg/ha by the early 1980s.
There is, nevertheless, a lw ays a 
gap between experimental yie ld 
and the actual y ie ld  obtained 
ill comm ercia l cu ltivation, 
caused by the interaction of 
environment (climate, soil, disease 
incidence), management 
(fertilizer use, covers, weed 
con tro l, exp lo itation systems) 
and cu ltivars (clones, propagbtion 
systems efc).
W ith  a better understanding of 
these interacting factors, y ie lds 
realized in the fie ld  have 
risen considerab ly  over 
recent years
The average y ie li l for both the 
sm allho lder and plantation 
s jc to rs  has increased by about 
80 pof cent during the 20 years 
covered by Tab le 1. the 
improveinont in the estate sector 
(of 532ko/ha) being more 
than that in the sm allho lder 
sector (o f 384ky/ha). The best 
average com m orciat y ie ld  
obtained in the indiv idua l 
sm allho lder sector is now  
1103kg/h.i and in the estate 
sector is  1900kg<ha. Both 
improvements in c lones (by 
breeding) and uso o f better 
ag ricu ltu rjl techniques have had 
a s ign ific .m t e ffect in achievmg 
these levels, a lthough y ie lds

This review of current 
technologies and future 
deveiopments in the 
exploitation of the rubber tree 
is based on a paper by Wan 
Abdul Rahman, Ismait 
Hashim, Leong Sook Kwai,
Aj Mohd Sidek Modh Din, 
Tan Ah M oy. and E. 
Pushparajah Uhe Rubber 
Research Institute of

are still w ell below  the 
potential of the tree.

Breeding for newer clones has 
progressed relatively fast 
despite the fact that Hevea is a ! M a la y s ia )  p re sen ted  a t  a 
tree crop. Newer clones in I M a la y s ia -U S S R  jo in t
testmg and soon to  be available ' ^
for large-scale planting not only 
give higher yie lds but are 
precocious yielders (Table 2)'.
Thus for example, the RRIM  
900 series clones not only yield 
50 per cent more than GT 1.

symposium on Isoprone 
(Natural and Synthetic) 
Rubbers and Latices. in 
February 1984, at 
Kuala Lumpur.

Table 1
Improvement in y ie lds in Peninsular Malaysia 

Year (kg/ha/y)*

Year Sm allholdings Estates

1*965 346 662
1970 515 960

1975 723 996

1980 728 1194

a. Over all planted area. Y ie ld s in tapped

Mean: ;
both sectors

480 (552) 
705 (810) 
825 (950) 
863 (992)

Applyi^S stimulant



M otorised  tapp ing knife

but the y ie id  in  the f ifs t year 
o f la p p in g  is  h igh 
For p ropagating  c lones, budding 
w ith  th e  se lected  sc ion  is 
dona on seed ling  rootstocks. 
T fa d it io n a lly , unse iectcd  
se ed lin g s  have been used as 
th e  rootstock . Recen t pub lished 
in fo rm a tion  show s that m ore 
se le c tive  c h o ic e  o f rootstock 
re su lts  in  h igher y ie ld s , in  areas 
w here  m oistu re  de fic its  are 
no t large, roo tstock  P B  5/51 
on  R R IM  600  has g iven  14 per 
cen t extra y ie ld s  w h ile  m 
areas w here m oisture  d e fic its  o f
2  o r 3  m on ths are experienced,
G T  1 roo ts tocks  on PR  107 
have fed to  27 per cent 
h igher yields*.

For a lon g  tim e the norm al 
p ra c tice  in es tab lish ing  p lants 
in  the  f ie ld  w as p la n lin g  seed 
at sta ke  fo llo w e d  by f ie ld  
budd ing . T h is  w as subsequently  
rep laced  by  use o f budded 
stum ps, the se ed ling s being  
ra ised  in  nurseries, budded and 
then  ex tra cted  and transp lan ted  
as bare root stum ps. 
D eve lopm en ts have now  show n 
tha t o the r m ethods o f 
e s tab lishm en t g ive  ^ ^ e r 
p e rfo rm ance  (Tab le  3 i - The 
y ie ld  ob ta in ed  by us ing  2 -w horl

budd ings is 24 to  46  per cent 
higher than conven tiona l fie ld  
brow n budding  and the use of 
of 2-w horl buddings is 
becom ing a com m on p ractice 
M ore recent f ind ing s  show  that 
other, more advanced, p lanting  
m ateria ls improve y ie ld s further'. 
The use o f such m aterial, ie  
R R IM  stum ped buddings or 
5 to  6 -w ho rl plants, g ives 
con s ide rab ly  h igher y ie ld s 
than the 2 -w ho rl buddings 
cu rren tly  being used.
The better performance 
o f the 5 ' to  6-w horl 
buddings o r stumped 
buddings has been ascribed 
to  the good un iform ity  
and v igour'; se lection 
at seed ling  g row th stage 
pre- and post-budd ing  and 
o f subsequent buddings on 
sc ion  g row lh , p roduces 
p lan ts o f exce llen t qua lity . 

Recent w ork has also 
in c luded  the use of 
budding  on young stocks 
(8-10 w eeks instead o f the 
conven tiona l 5 -8  m onths).
Th is  enab les p lants to  be 
raised to  5 to 6 whorl 
stage in  sm aller 
potybags (13kg so il instead 
of 23kg) m aking handling

and transport easier.

Proper so il management, 
estab lishm ent o f legume covers 
and d iscrim inatory use of 
fertilize rs have been shown to 
have a cons iderab le  effect 
on productiv ity. Fertilizers are 
used in the estate sector

Puncture tapping



Table 2

Precocious-yie ld ing newer clones

Clone®

GT 1
RRIM 600 
PB 2S0 
RRIM 90C

Yie ld  (kg/ha)

1st V 2nd V 3rd y 4th y 5th V Total 5y Total 38%
700 1180 1410 1640’ 1570 6500 “ 1C>0
720 1210 1600 1860 2310 7700 118.5

1090 1500 1800 2180 2240 8980 136.9
1040 1910 2280 2210 2300 9750 150.0

GT 1 and RRIM  600 being clones currently p lanted on a w ide scale.

Table 3 Detailed studies '  have shown

Effect o f type of establishment on immaturitv 
(A fter Shepherd et a/')

P lanting material

B fown budding-fie ld  
G reen budding-fie ld  
Green budding in bags 

(2 w horl)
Budded stumps in bags 

(2  w horl)

Period of 
immaturity 
(mths)

67
81
59

Y ie ld  over 4y 3mths

kg/ha
3946
4575
4872

100
115.9
123.5

57

fa ir ly  reguia fly but are seldom 
used in tho individual 
sm allho lder sector from the lim e 
that tapping commences. The 
lack of both fertilizers and 
proper cover management in 
sm allho ld ings is one o f the major 
factors in tho y ie ld  difference 
between the estate and 
sm 'allholder sectors.

Tho advent o f the y ie ld  stimulant 
Ethephon h is  opened up more 
avenues o f increasing the 
productiv ity of the rubber tree. 
F irstly, it has enabled finer 
contro l of production: eg y ie lds

can be increased at times of 
high demand by intensifying 
the use o f Elhephon. A t the 
same time, the judicious use of 
Ethephon in low  concentrations 
has enabled trees to be 
opened for tapping early, 
w ith  consequent high and 
sustained yields, especia lly  where 
adequate fertilizers are used 
(Table 4). Early opening 
w ith  fertilizers and mild 
stimulation can lead to an 
additional yie ld of over 5000kg 
ha over a period of 8 years 

: whan compared to conventional 
I tapping.

the existence of c lone- 
enviionment interaction, ie 
same c lones are better adapted 
to  a g iven environment than 
others. Thus in the last few  
years, the c lones used have 
been chosen to  suit the 
environment they are to  be 
grown in.

Adoption of newer technologies 
such as proper fertilizer use. 
appropriate crop protection 
measures, or newer exp loitation 
systems coupled w ith  the use 
of y ie ld  stimulants, has been 
poor in the individual 
smallholder sector. This is 
generally due to  lack of 
understanding and inadequate 

! credit facilities. A t the same 
I time, the size of sm allho ld ings 

does not a llow  any economies of 
scale. Currently, the agency 
responsible fo r extending aid 
and advice lo  smallholders, 
the Rubber Industry Sm allholders 
Development Agencv l^RISDA) 
is introducing and implementing 
n&N technologies by grouping 
tha small farms into com posites 
of 40ha and above. P roductiv ity

Table 4
Effect of early opening on v ie ld of

(After Sivanodyan and Pushpar^ ah)

--------------------------- C u m u la tiv e  y ie ld  (kg /ha| u p  to  O e c  1 982

Treatment

No ferlitize rs 
Hortilizeis 
Difffcrence

Early opening 

14850 
18780 
3930

C o n ve n tio n a l opening'^

Y 3206
13720 

520

Difference

1650
506 0



j  in  su ch  o rgan ized  areas is 
I expected  to  approx im ate to  that 
; in  t i lo  esta te  sector.

(M od e rn iza tion  through th is  system 
of m anagem ent, in a sector 

I w!>ich a ccoun ts fo r over 60 per
4 cen t o f the area under rubber 

in  M a lays ia , is  g o in g  to  
J have a m ajor Impact,

■ W ith  a v iew  to  reducing  cos ts 
{ and overcom ing  the labour 
. shortages cu rren tly  affecting  
! the  M a lays ian  ag ricu ltu ra l system, 
I m ech an iza tion  has becom e a 
‘ p re ss in g  concern; innovation s 

have enab led  con s ide rab le  
j p rog re ss to  be m ade’ . Som e o f 

the  bene fits  o f  using  m ach ines 
fo r f ie ld  op e ra tion s  «jre show n 
in  T ab le  5. M e chan iza tion  not 
o n ly  o vercom es labou r shortage, 
but a lso  a llo w s  faster operations, 
en suring  tha t f ie ld s  are ready 

; fo r  p la n tin g  on time

' S eve ra l d iseases are found  to  
a ffe c t rubber in  M a lays ia , Their 

, o ccu rren ce  is  o ften  loca lized

m echanized fogg ing  has 
enab lod  a coverage of 
100-150ha per day. This 
is  obout 5 times faster 
than conventiona l sprayers 
or dusters and results in a 
70  per cent saving.

S im ila rly, .o il-based 
fo rm ula tions have been 
developed for other 
d iseases and pests.
W eed con tro l accounts for 
over 30 per cent o f upkeep 
cos ts o f young rubber. 
Conventiona l knapsack 
spraying is not on ly  labour 
intensive but also 
expensive: it cos ts about 
M $40  in labour and about 
$150 to  $170 in chen^icals, 
per blanket hectare. The 
advent o f motorized 
sprayers has enabled 
tractor-m ounted treatment 
to  reduce cos ts to  about 
S30 fo r labour and SMO 
fo r chem ica ls

I T ype o f 
I  opera tion

Tab le  5

R educ tion  in  tim e and labou r needed for f ie ld  operations 

T ime required per ha

M ach ineM anual 
(m an days)

I F e llin g

• H o lin g  
I T errac ing  
I C o n stru c t io n  o f 

d ra in

5 (U s in g  w in ch)
2  (U s ing  cha in  saw ) 

2
6 to  10 

5 “

(hours)

3.0 (Bu lldoze r)

5.4 
10,0

1,0* (Back-hoe 
and rotary 
d itchers)

• a. per 20 m etres

‘  to  pa rt icu la r areas and som e 
'  c lo n e s  are m ore se riou s ly
• a ffected  than o thers. The most 
 ̂ im po rtan t d iseases are 0 /d iu in

: hevea. P hy toph toh ra  bo tr/osa .
■ and  CoU eto tr ichum  
r g /oeo spo fio ide s. The firs t tw o  
' are know n  to  a ffe ct not on ly
• g ro w th  bu t a lso  y ie ld
i The  con ven tiona l m ethod o f 
i c on tro l o f  O id iu m  w as through 
I su lp h u r dusting  using  a 
' m o to r ize d  duste r (tracto r or 
i sh ou ld e r m ounted ) w h ich  cou ld  
I c o ve r 20ha  per day. The 
I use  o f  tr iderm o»ph -in -o il at 0 ,5kg/ 
'I ha/round  as a fog  by

M ore recently, u ltra -low -vo lum e 
(U L V j m echanized systems 
have been tested and found to be 
e ffic ien t. These require less volum e 
to  bo handled and are very easy 
to  use, oven on h illy  terrain. 
The cost is re la tive ly  low  
(515 to  $20 fo r labour and 590 
to  $100 for chem ica ls per hectarc). 
Shortage of labour, especia lly  
o f sk illed  tappers, can be a 
constra in t to p roduction . W ith  
a v iew  to  overcom ing this 
problem , less labour intensive 
tapp ing  system s have been 
d e v e lo p e d ’ -” . The use o f such 
8 system , te h a lf-sp ira l tapp ing

Tissue cu lture plants

once in four or s ix  days, but 
w ill Sthpphon applied, has 
g iven at least s im ila r y ie lds to 
the current a lle rna te-day tapping. 
A t the same time, the newer 
system  enables labour savings 
o f up lo  70 per cent (Table 6). 
A d d it ion a lly  bark consumption 
is low  and if required the 
l ife  o f the trees can be extended. 
In add ition to  a general 
shortage o f labour, there is a 
concurrent shortage o f sk illed  
tappers, A  com bina tion of 
Puncture and exc is ion  tapping 
ca lled  M icro -X  tapp ing 
reduces requirement fo r sk illed  
tappers. In th is system, a 
normal half sp ira l excision is 
made. For tapping, 3 to 5 
punrlu ree at equid istance are 
made on the half sp ira l cut: 
th is  can be dojio by any 
unskilled  worker, Aftt-r a few  
such tapp ings (usually not more 
than 10 or 11 on an alternate daily 
system) excision lapp ing  Is 
done for up fo  throe tappings. 
Y ie ld s obtained are sim ilar to 
conventional excis ion tapping.
In add ition to the innovations 
d iscussed above w h ich  are 
currently being implemontod in 
the fie ld  the RR IM  is involved



,in other developm ents, a 
! number of w h ich  show 
considerable prom ise As 

I indicated earlier, tapping involves 
'a  considerab le amount of sicilt
■ particularly when the excision 
im e lhod is used W ith  a view  
I to overcom ing the need for skill, 
Id motorized tapping knife 
I has tieen evolved, The prototype, 
j which is currently under 
! intensive evaluation indicates 
Mhat depth o f tapping and 
thickness o f the bark shaving 
con be easily  controlled. This 
ensures a good quality tapping 
cut, so that optimum yie ld 
can be obtained even by 
unskilled tappers. Modifica tions 
have, however' been found 
desirable and th is work is 
currently being given high 
priority.

One o f the time-consum ing 
operations in rubber production 
is co llec t ion  of the latex, in 
w h ich  a tapper moves from 
tree to  tree emptying collecting 
cups into a container. To 
overcome the need to collect 
latex da ily  after each tapping, a 
polybag co llect ion  method 
w as evolved in w h ich the yield 
cou ld  be co llected  once in 
5 or 6 tappings. This however 
w as found to  have social 
problems and other investigations 
are currently in hand. On© 
of these involves continuously 
dripp ing  anti-coagulant on to 
the tapping cut to  give longer^

Fogglng*in rubber plantations

flow  times and thus enable 
latex to  be collected through a 
system of conduits leading to 
a central po int". Further work < 
is in hand to overcome the ' 
apparent cost prohibitiveness and 
other problems of th is system.

Tissue culture is becoming 
increasingly important as a 
tool for mass propagation of 
desirable individual plants 
as well as in the production of ‘ 
somatic hybrids. Current 
investigations in tissue culture 
indicate that it is possible to 
regenerate Hevea plants from 
cells of tissues. Further 
refinements of this technique for , 
We/ea might enable selected 
clones w ith their own root 

: systems to be produced. This ; 
would eliminate the requirement 
for large fie ld nurseries, 
selection of appropriate seedling . 
stocks and the process of 
budding. As Hevea is a tree 
crop, genetic improvement by 
normal crossing and se lection is 
a lengthy process. The use of 
tissue culture should enable 
iimprovements in Hevea plants 
to  be made more readily 
through chemical mutation as 
well as through genetic 
manipulation of cells. Emphasis 
is currently being centred 
on such investigations.

Normal practice in producing 
latex is to  a llow  the trees 
to grow for 4-6 years and attain 

a girth of 45 
to  50cm before 
they are 
exploited. 
Investigations*' 
have shown 
that if the 
plants were 
destructively 
harvested 
earlier and the 

■ rubber extracted 
< from the shoots 

chem ically, 
yie lds of up to 
950kg/ha/ 
annum could 

; be obtained.
Extraction rates 

; could be higher
":Vv
 ̂ “  new clones

were selected

on the basts of percentage rubbe’’ 
hydrocarbon in tissues as 
opposed to the currant system of 1 
selecting Hevea for maximum I
yield on exploitation.
Horticultural manipulation by I
crown budding or producing a 
three-part-tree has been found to  • 
be useful in m odifying properties 
such as the M ooney v iscosity  ;
of rubber. This has been done ,
by grafting the crown o f a 
clone w ith tow M ooney v iscosity  
on to  a high-yielding trunk 
producing a h igh Mooney 
viscosity rubber". It has thus 
been possible to lower the 
Mooney viscosity of the final 
rubber that is obtained from  the 
trunk. Such m an ipu lations 
therefore offer a route to 
obtaining rubber of spec ified  • 
characteristics,

• A t the same time, a ttention is 
' now  being focused on 
i b iom odification o f natural rubber. - 
‘ The pathways for b iom odification 
1 would include progressive 
i secession o f one or both ends 
1 of the polymer or the sp litting  
! of the poly isoprene chain into 
i smaller fragments. If th is  were ,
I to be achieved, then modified 
, rubber such as expoxidized 
; rubber and deprote inized rubber
- cou ld be produced more cheaply 

than by the present chem ical 
1 m odification. B iodegradation of 

natural rubber a llow s for 
' another approach to 

biom odification. Current 
Investigations indicate that both ‘ 

i purified as w a ll as raw natural 
rubber can be biodegraded by 

; selected m icro-organisms. The
■ production of a low -m olecu lar- 
' weight rubber through such a 

process has potentia l for 
reducing production costs as w ell 
as being of practica l benefit 

' in app lica tions in the liqu id  
; rubber and adhesive fie lds.

 ̂ It can be seen that the natural 
rubber producing industry in 

' M a laysia has transform ed itself 
I Irom a peasant agricu ltu re to  an 
! organized one by adopting 8 
; variety o f new technologies.
I innovations, particu la rly  in  c lone  
: se lection and breeding, in 
, p lanting, tree m aintenance and
■ the extraction of y ie ld , have 
'resu lted  in considerab le



progress, not onfy in m oderiiizm g  
the in du s lry  but a lso  in 
incroas ing  produt.Uvitv per unit 
area. C u ire n t rnse.irch 
in ves tig a tion s  c le a r ly  ind icate  
that the potentiu! fo r further 
im provem ents is  great, Thus the 
natura l rubber industry  in 
IVtalaysia shou ld  be abte to  make 
rap id  p repress in  the 
years to  com e.
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TW O  P R O D U C E R S  P LA N  M A JO R  NR P R O JE C T S

M a la y s ia  ant) S r i Lonka have lounchod m ajor pro jects to  boost natural rtbb e r p ro ilu c lio n . Sri
L^ l̂rka has begun a four-ye.nr, $244.7 m illio n  program nie to  reverse the dec line  o l ils
ag ricu ltu ra l o xp o rls  - inc lud in g  Hevea rubber - by rehab ilita ting  p roduc llon  and processing lac ilitles , 
M a lay s ia , n is cn v ih ile , w il l spend S61.4 m illio n  during  a five-year period to  improve the 
p ro d u c tiv ity  o f sm all IMR producers in northeast Pen insu lar M a laysia . The /'s ian  Development 
Bank , v . l iic h  is  p a rt ia lly  fund ing  both projects, sa id  Ihe E ri Lankan programme involves lands 
m anaged by tw o  pub lic  sector corporations, the S ri Lankan State P lan tations Corp. and the 
Jana th a  Estates Deve lopm ent Board. About one-th ird  o f the Island nation 's NR  output comes 
from  land s  under the tw o  organ iza tion s ' con tro l, as w e ll as 75 p e rcen t o f the lea and 10 
percen t o f the coconu t p roduction . Funds for the pro ject w il l com e from the Asian Deve lop­
m ent Bonk (845 m illio n ); the International Deve lopm ent A sso c ia tion  (»55 m illion ): the Overseas 
D eve lopm ent Adm in istra tion  o f the Un ited  K ingdom  (»10 m illion ); and ihe O P tC  Fund for
In te rna tiona l D eve lopm ent ($5 m illio n ). Another $5 m illio n  w il l com o from  one o f severe
in te re s ttd  .q en c ie s , the bank said, w h ile  the remainder o f the co s ls  w ill be met by the Sri 
Lankan  governm en t, the Bank o f C ey lon  and the tw o  estates. In M a laysia , the Trengganu 
S m o llh o lc o rs  D eve lopm ent p ro jc . t is aim ed at im proving the situ,-,llon o f trad itional smallhoMer^ 
N R  g ro w e r , v.ho h w e n 't t-on,fited  from  the m ainstream  ot econom ic developm ent, and whose 

, o ., ic- ',r ‘ ho ld  back  by the sii.aH size o f ihe ir ho ld ings ond low  productiv ity, tho bank

M a la y s ia  w il l  p ro v ide  about »3b m illio n  fo r the project.
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I Introduction
shtitik iiig  of the area 

X under forests has been causing 
groat concern and anxiety 
among the Indian planners and 
po licy  makers fo r a long time.
The per capita forosf orfla 
w h ich W 'is around 0.2 hectare 
in 1954-b lj has declined to  ,
0 11 hectors by 1982-83. The 1
National Forest P o liry  Resolution 
of 1952 proposed to increase tt»e 
area under forests to  I
33.3 p' r̂ cent -'f «h-3 tntal land ! 
area But the target has not | 
been fultiMed as the percentage | 
WJS on ly  22 8 m 1932-°.3.

W ith  the increase in population, 
the demand for wood of every 
k ind is bound to increase^
Our people nro trad iliona lly  
depending on l.ruwoocl for 
cooking. W ood is also reqmred 
for a variety of uses m such

1 industries as paper, plywood,
S furniture, build ing, nfetch,
. Dackiny case and a host ot 
iS lh o rs . Naturally 
I increase in the availability of 
' wood; but unfortunately there 

is a decline in the ava.labi .ty. 
Iho  gravity of the situation 
has been recognised by the 

I Sivcirnmnn Conim iUeo 
‘ Backward ar(;as. The Committee 
: noted th jil by the ..

' l i r a s  r f  v,»od 
yaar onil to  most l  ia l 

1 loquirem im t it vvoulJ ,
; necessa.y tu ' f  ^
■ ITBOS O VM  an stoa o f four 
. m illion  hw loros 
1 i lio  next 20 yuats*. In this 
‘ connoction an 
; tlio  ro le  of rubbot plantation 
1 industry to  a llsviato  the 

I *CQmmfiin Bombay 8 Sormtnbei 
I 1884. p 384.

situation is relevant.

Findings of studies
To evaluate the demand and 
supply of rubber wood, the 
Rubber Board has been 
carrying out studios frequently.
A  study has been conducted 
recently to -issess the 
ovailobility of rubber wood in 
the next five years. The study j 
covered around 10000 |
hectares under rubber. The '
information was collected from *
the estates by sending a >
questionnaire- A sim ilar study •
was made in 1972-73. The 
present study collected (
information on the type of j
rubber trues fe lled in the j
estates, the number of trees ^
per hectore at th r time o f j
felling, the qunntity of wood 1
obtained pet tree, the cost of i
felling, the programme of ;
fe lling  during the next 
five years etc. i

The present study has revealed 
that at the time of clear 
felling there were 227 trees 
per hectare. In the previous 
study (1972-73> the 
corresponding figure vvas 1»4 
trees. The difference for the 
number of trees in the twostud ies 
is duo to a number of 
In 1972-73. the trees fellod 
for replanting were mainly 
ordinary varieties. 
present study shows hat they 
nre more often clonal sesdlino 
trees. It is a common 
knowledoo that high yielding 
clonal seedling trees are 
usually looked after w ell by the 
planter compared to  ordinary 
vailoties and as a result Iho

r e ' ‘o l’ " . o S ' i n g “ 'w?utd be
higher. Further the application
o f fertilizers and pinnt

protection chem icals has been . 
more in vogue during the lost 
twenty years when these tro6s . 
were in their prime of youth- 
These reasons coupled  w ith ; 
the good maintenance, resulted 
in more number o f trees 
available at the time o f clear 
fe lling . The in itia l stand I
however is higher and according • 
to the Rubber Board <
recommendation it is to  be 
420 to  445 trees per hectare . 
for buddings. ,
Although there are more trees ;

' at the time of c lear fe lling , the
' w ood per tree is found to
i be lower in the present study _
; compared to  the previous ;
' one. Accord ing to the present ,
‘ one, the average w ood available i 
I per tree is 31 eft (0 88 cmt)
I as gainst 37 eft (1.05 cm t) in
: the previous study. This dec line  ; 
i is due to  the fact that when 
( there are more trees in a ,
\ unit area, the size o f each . 
i tree is bound to be low er.  ̂
i because of tho com petition  for ; 
i p lant nutrients by the trees 
' and the consequent low ering  ,
1 of the quantity o f available 
1 plant food among them.
; resulting in  lower g irth ing  per ;

tree. The increase in tho 
. number o f frees at the time o f ,
• c lear fe lling  has resulted in 3 

per cent increase in the to ta l ]
' wood available from a hectare. .

It has been found in  tfie present 1
I study as w e ll os in the
i previous one that a certa in  f

percentage of w ood is  used in  j
; the estate itse lf, as firew ood  j

in  the smoke house and by 
tho workers. A round 10 per 
ccnt of the total w ood is  used : 
in the estates and it is  I
m ain ly of branch w ood. i
Thefo has been increaso in  the j
price realised by tho estate



from  the sa le  o f w ood. In the 
p revious s tudy  the price  per 
tree  w as around 18 rupees 
w h ich  has gone up to  Rs. 122 
in  the present one However 
such  a p rice  is g ene ra lly  
a va ila b le  to  es tn ie s accessib le  
b y  road. C onsequen tly  there 
has been increase in the cost 
o f c lea r fe llin g  w h ich  was 
R s 2 ,5 0  per tree in  1972 -73  
The corre spond ing  figu re is 
Rs, 14/- per tree today

The fiu b b e r Board  has been 
en cou rag ing  subs id ised  
rep lan ting  s in ce  1957. The 
progress o f rep lan ting  over the 
la st f iv e  years averaged around 
4000  hecta res per annum.
O n tha t b as is  and tak ing  in to  
a ccoun t the  f in d in g s  o f the 
above  study, 28 m illio n  eft 
(0 .79  m llfio n  c u b ic  m etre) o f 
rubber w o o d  w o u ld  be ava ilab le  
in  Ind ia per annum . It has 
been found  from  s tud ies that 
on an average the rubber 
tree w o u ld  g ive  abou t 60 per 
cen t o f stem  w ood  (round 
w ood) and 40  per cen t of 
b ranch  w oo d . O n  that basis 
th e  stem  w ood  and branch 
w o o d  ava ila b le  per year are 
p la ced  a t 17 m illio n  eft (0-48) 
m illio n  cm t) and 11 m illio n  
e ft, (0.31 m illio n  cm t) 
re spec tive ly . M o s t o f  the 
b ranch  w ood  is  u tilise d  as 
f irew o o d  fn Kerala and a large 
pa rt o f it  w ith in  the 
es ta tes them se lves.

Utilisation of rubber wood
Su rveys  have been conducted  
p e r io d ic a lly  to  f in d  ou t the 
num ber o f saw  m ills  exc lu s ive ly  
o r p redom in an tly  handling  
rubber w o o d  in  Kerala. The 
su rveys  con du cted  in Kottayam  
d is t r ic t a few  years ago  and 
Q u iio n  d is t r ic t la st year, have 
revea led  tha t the re  w ere 163 
s a w  m ills  h an d lin g  rubber wood, 
IdukkI, Ernakulam , and T richur 
d is t r ic ts  are the o the r three 
im po rtan t d is t r ic ts  p roduc ing  
ru bber w o od . In these 
d is t r ic ts  th e  num ber o f saw  
m ills  h and lin g  rubber w ood  is 
p la ced  at 150. The main 
a c t iv ity  o f  the se  u n its  is  to 
sa w  th e  stem  w ood  for 
m anu fa c tu rin g  pack ing  case

materia ls. Tw o un its are also 
located  in Kottayam  d istrict 
o f  Kerala to  p roduce furniture, 
w in dow  and door frames, 
shutters, T. V. cab ine ts etc , 
out o f rubber w ood and a 
number o f p lyw ood factories 
and veneers and sp lin te r 
factories* atso use rubber wood. 
S t i ll packing  case is the 
most important product 
o f the industry.

A lthough  rubber is produced 
m ain ly  in Kerala, it is sold 
ou tside the State as packing 
case m ateria l. The main 
centres o f consum ption of 
packing  case according to 
im portance are Bom bay, Madras, 
Poona, Bangalore , Hyderabad 
and Co im batore . S tud ies have 
been made as to the quantity 
of rubber w ood consumed 
in Bombay, Madras, f-oona and 
Co im batore  and a reason-?bIe 
estim ate has been prepared 
fo r the remain ing places.

Table II 

Number o f dealers (1984) 

Centres No of principal
dealers identified 

Bom bay 23
Madras 34
Poona 31
Co im batore 10

Total 98

Ra ilw ay  wagons, trucks and 
sh ips are used to  transport rubber 
w ood from Kerala and 
Kanyakumari d istrict. However 
sh ipp ing  Is con fined to  the 
transport o f rubber w ood from 
C a licu t to  Bombay. For the 
purpose, m echanised country 
cra ft know n ae i/m  in Malayaiam  
is  used. It takes 5 to  6 days 
to  reach Bom bay by this 
mode o f transport and the 
cos t o f transport per tonne 
com es to  around Rs. 200/-. By 
road and ra il it takes 4  to

Tab le I show s the quantity  o f rubber w ood cosum ed at the 
im portant centres,

Tab le  I

Pack ing  case m ateria ls consum ed (1984)

—  3 7  m illion  eft (0 105 m illio n  cmtBom bay

M adras

Poona
Bangalore

Hyderabad
Co im batore

Other p laces in Tam il Nadu, 
Karnataka &  Andhra

in  Bom bay, Madras, Poona and 
Co im bato re there exist 
d is t in c t m arkets fo r rubber 
w ood pecking  case material and 
a num ber o f dealers have 
been iden tified  as the principa l 
sa les ou tle ts  in  these places, 
in  aM these centres the trade 
is  concen trated  in the hands 
o f a few  dealers.

* A  s»parala study of lubber wood 
Gonsompiion in ptywood iecton»s ant! 
vaneai* and splmfers fsctone* i* 
in pioflfoss.

2,7

2.0
1.5
1.0
0.7

2.00

13.6

(0 076 

(0.057 
(0.042 
(0  028 

(0,020 

(0 057  

(0,385

5 days and 12 to  15 days 
respectively to  reach Bombay 
from Kerala and amount to 
Rs. 370/- to  Rs, 400/- per 
tonne OS transport cost 
The packing  cases are so ld in 
d ifferent grades and the common 
grade is of the size ? to 1 
inch (1,88 to  2.5 cm) X 5 to  8 
inches (12-5 to  20 cm) X 5 ft 
{ 1 5  metre) The price per eft 
(or 0.028 cmt) o f the common 
grade in d iffe ient marketing 
centres in the beg inning o f 1984 
is shown in table 111.



Price per eft. of common grade 
of packing caso maferlal-1984 

Bombay Rs. 26perc»t
(0.028 cmt)

Poonn 26 ,,
Madras 25 „
Coim batore 23

The future
There appears to be vast scope 
for converting rubber wood 
info quality  wood w ith a view 
to making quality products.
A t present there is some 
awareness regarding the use of 
rubber wood for the purpose 
of manufacturing plywood. In a 
recent study by the Forest 
Research Institute of Kerala 
it has been observed: "In 
India at present rubber wood is 
m ostly used fur firewood, 
packing cases and matth 
veneers and splittlers. Us 
suscep tib ility  to  fungal and 
insect attack lim its its wider

utilfsation, althouQh studies 
elsewhere have establishea the 
suitability for rubber wood 
for furntture pane! products etc. 
Rubber wood w ill continue 
to be utilised if it is 
not treated with preservative 
chemicals for protection against 
fungal and insect attack".*

From the studies undertaken in 
the Rubber Research Institutes 
in various countries it has been 
found that preservative 
chemicals can be applied to 
rubber wood by pressure 
methods or non*pressure methods. 
The KFRI has done research 
work on a non-pressure 
method of diffusion of 
preservative chemicals.§ and 
have come up w ith a 
recommendation. The report 
concluded: "Rubber wood is easy 
to work w ith hand tools. It

•KFRl RdSMtch Hepoti No 15. Keralo 
For«$t Hcsearch lnst)tuie, Peechi. Otc. 
1982- P. 1

does not sp lit w h.la nailing^ ! 
Treated rubber w ood wiM bn 
highly su itab le for msKmg ;
low -cost and medium  qua lity  . 
furniture items, door and 
w indow  frames etc.*: ;
Rubber w ood is b e in g . ^sed for j 
furniture m anufacluring in  other .
countries after treatment. ;
The chem ica lly  treated ru b ^ r ,
wood is a ligh t hard w o ^  •
w ith a pleasing co lour an^ ,
grains. There is no d w b t  
that it w ou ld  be possib le for .
us too to  undertake large j
scale use of th is material for 
such products- W hat is  required * 
is to create an avvareness 
of the vast potential j
of th is raw m aterial. ;

A c k n o w le d g e m e n ts  

We are gratafu l to  Shri P- • 
Mukundan Menon. Rubber 
Production Com mrssionsr for 
care fu lly exam ining the paper  ̂
suggesting improvements. r ]  .

M ALAYSIA  BUYS UNIROYAL ESTATES

U iilrova l. ths U S  ivte companv has announced tha sala of its p lantations in M a laysia, to ta lling  
naatly 11 000 hactares, for 199m linggit (184m) to  P etm o d a la n  National, the M a laysian Govstnm ant s 
investment agency, W ilh  tfie sale, there ate now only M a  foreign groups s till w ith  substantia l 
p lantations in Malaysia. They are the French Socfin company. » ith  28,000 hectares and the 
B ritish .D i.Ich  Unilaver group « ilh  14,000 hectares. In the past decade, M a ayslan companres 
includ ing  government agencies, have been gobbling up fore,gn-ov.ned p lantations as part of
the o o v e r L e n f s  policy of buying baci( control of the country 's natural resources. Estates
U • h fnm/Mic frttpinn names as Dunlop. Guthrie, Harrisons and Barlow  ate now  ow ned
b r ^ M ^ y s L  interests. Permodalan National is buying the Uniroyal p lantations 't r o u g h  its 
w ho llvovJned  subsidiary Kumpulan Gulhrio, which was itse lf taken ovor in a ce lebrated dawn 
wholly-owned subsi y September 1981, and w h ich  cost Perm odalan nearly
ra id on the Kumpulan Guthrie is currently in the fina l stages
Ibn nnggit. p i„v ,land s  a publicly listed plantation group w ith  28.000 hectares,
o f acquiring Highlands and L o » la n d a .J  P _ J

II IS offoring to pay . acquisitions, the b ig  four M a laysian p lantation
com pany at f / ' "  ™ hectares). Harrisons M a laysian P lan tations (85,000
S : : r s ) : ' ; im e “ 7 a :b y  (77 !;;o rhe ‘c’t te s )  and Kuala U impur Kepong (81,000 hectares).
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TUÔNAlliAL 
m \m  cnioKY

130 H a fijan  fam ilie s  con s ist ing  
o f educated  unem ployed persons 
rehabflitcJted in  1972  at 
T ho nnacka l by the G ovt o f 
Kera la  have m ade rem arkab le 
p rog re ss to  f in d  ou t a so lu tion  
fo r th e ir ag ricu ltu ra l p rob lem s.

The Governm ent have a llo tted  
ea ch  fa m ily  an area o f 2 
acres a iong  w ith  ano ther half 
a c re  w ith  a new ly  constructed  
hous-3. The  co lo n is ts  started 
c u lt iv a t in g  coconu t, cashew , 
rubber e tc  in  the land  a llo tted  
to  tham . B u t m ajor po rtion  of 
th e  land  is  le ft unu tilized .
M o s t  o f the c o lo n is ts  are 
lab ou re rs  and  a fe w  are em p loyed 
persons, it  m ust be the m ain 
le a so n  w hy  the ir e ffo rts  in 
ta k in g  up d iffe ren t c u lt iv a t io n
h .w e  fa iled . H av in g  fa iled  in 
o th e r c u lt iv a t io n s , p o ss ib ilit io s  
have been  exp lo red  fo r rubber

Shn  R. Thankappan P illa i, Jo in t Rubber P roduction 
Com m issioner has retired on 31$t August 
1935 after a d istingu ished career in the 
Rubber Board fo r over a period of 30 years. 
Shri P illa i jo ined  the services o f the 
Board as a Ju n 'o r F ie ld  O fficer in 1955,
During h is  c a re jr ho served in various capacities, 
as F ie ld  O fficer, Assistan t Deve lopnient 
O ff ice r and Deputy Rubber P roduction 
Com m issioner under the Board. H is services 
were a lso  u tilised  in j Andam ans in 1972 
and 1973 as O fficer *on Spec ia l duty at the 
Rubber Research and Developm ent; S tation 
there.’* Later he w as elevated as Jo in t  Rubber, 
Production Com m issioner in 1981. He 
con tinued  in th is pos ition  t i ll  retirement,

Sh ri P illa i w as g iven a warm  and a ffectionate 
fa rew e ll on 5th September 1985 by his 
co lleagues in ith e . Board.

cu lt iva tion  in an area? o f  360 
acres. The Rubber Production 
Com m issioner Shri P fvlukundan 
M enon along w ith  other 
o ffic ia ls  v is ited  the area in
1982. W ater scarc ity  w as the 
m ain  prob lem . Harijan Welfare. 
Pub lic  W orks and Irrigation 
Departm ents o f Government o f 
Kera la agreed to  supp ly  w ater 
required fo r the rubber nursery 
there. On th is prom ise Rubber 
Board decided to  raise a po ly  
bag nursery in 10 acres.

D istribution o f Perm its

Lack o f fac ilit ie s for irrigation 
delayed the project and onou^ih 
po ly  bag p lants cou ld  not 
be produced in the nursery.
But som ehow  o r other po ly  bag 
p lants for 73 acres were 
availab le w ith  w h ich planting 
was done on a sc ien tific  basis 
Subs idy  w as also disbursed. 
Two instalments o f subsidy 
wore d isbursed and permits 
d istribu ted by the J t . Rubber 
Production Com m issioner Shri 
M G  Jagadish  Das in Ap ril last.



SEMINAR.

A  one day rubber sRminar under 
the jo int auspices of Rubber 
Board P PC L  and Fafoi 
Information Exchange Ctub 
was held at Chapparapadavu. 
Shri KP  Noofuddin. M in ister 
inaugurated the seminar.
Shfi V  Rajan and Fr. Jo se  
Manim ala spoke on the occasion. 
Shri Asayanar Ku tly  welcom ed 
the gathering and Shri 
KP Devadas proposed a vote 
of thanks. The O fficers of 
ths Rubber Board took classes 
on various top ics pertain ing 
to rubber cu ltivation .

Inousuration

M D  JO SEPH S 
V ice-Cha irm an

Shri M D  Joseph, Mdnn ippa'sin t it 
has buen electo il 6s the r tw  
V icB  Chairman of thu Rubber 
Board. Hd reprosonts the larfio 
growers.

A  v iew  of :S-w f.t-.«licipants



RUBBER SUBSIDY CLEARANCE CAMPAIGN

<X" accoun t o f the 
unp recedented  response from  

the farm ing com m un ity  to  
take advan tage  o f the bene fits 
under the sub s id y  linked  soft 
Joan schem e im p lem ented  by 
th e  R ubber Board  fo r p rom oting 
n e w  p la n tin g  and rep lan ting  
o f rubber, the R ubber Board 
has no t been ab le  to  com p le te  
th e  in sp ec tio n s  in  fu ll and 
issue  pe rm its and sub s id y  to 
the g row e rs  in  tim e  m e in ly  
due to  the inadequacy  o f 
personne l to  cop e  up w ith  the 
re su ltan t in crease  in vo lum e 
o f wofl<. There are over
30 ,000  ap p lica t io n s  pend ing  
in sp e c t io n  f ile d  up to  1984-85. 
W ith  a v ie w  to  c lea rin g  the 
huge b ack  log  and  gran ting  
perm its  and  sub s id y  before  the 
c lo se  o f 1985 in  respect o f 
al! the p end ing  cases, the 
R ubber Board  in tend s to  
launch  an Intensive "A rrea r 
C le a ran ce  C am p a ig n ”  from

Septem ber 1985 by dep loy ing  
the entire Deve lopm ent 
Personne l at its  command 
exc lu s ive ly  fo r th is task on a 
p rio rity  basis.
A p p lican ts  in each reg ion are 
p roposed to  be ca lled  in small 
groups, w here the fo rm alities 
to  be com p le ted  by the grow ers 
to  enable speedy inspections 
o f the ir ho ld ings w il l  be 
exp la ined and Inspection 
schedu les d raw n up In 
con su lta tion  w ith  each o f them. 
The grow ers w ho  have app lied  
fo r p lan tin g  subsidy are being 
inv ited  to  such m eetings 
through a personal letter from  
the  Chairm an, Rubber Board. 
The success o f a tim e-bound 
cam paign o f th is  nature, depends 
to  a great exten t on the 
support and patronage it en joys 
from  the part ic ipating  growers. 
They are being  adv ised  by 
the Board  to  be ava ilab le  in 
the ir ho ld ings at the apoointed

data and time o f tnspection 
and present relevant documents 
to prove ow nersh ip  o f the 
p lanted aron. cash b ills  of 
p lanting  m ateria ls and fertiirers 
and survey p lan o f the 
p lanted area in dup lica te  to the 
inspecting  officer. They should 
a lso  str ic t ly  abide by the 
s tipu la tion s in the ru les in 
respect of re ten lion  o f tre ts 
o th tr than rubber in the planted 
area. S im ila r ly  crops chosen 
for in tercropp ing  m the first 
three years in the plantation, 
ra ising o f cover crops and 
f il lin g  o f vacancies a lso  have 
to  be consistent w ith  the 
p rov is ion in the lu le s  governmg 
the scheme. S tr ic t com p liance 
w ith  the terms and conditions 
la id  dow n in the scheme 
w o u ld  ensure expeditious 
inspections. Issue o f perm its 
and gran t o f subsidy m alt 
pending cases w ith in  the 
estim ated time frame.

TRAD E DEVELOPM EN T AUTHORITY, NEW DELHI

The Trade In fo rm a tion  Centre , 
run b y  the frade  D eve lopm ent 
A u th o r ity  m a in ta in s in fo rm ation 
on  a il p roduc ts, m arkets and 
fu n c t io n s  w ith o u t lim ita t io n  In

any o f these areas, The 
Cen tre  keeps latest ava ilab le  
Information on such aspects of 
trade in fo rm ation e g. overseas 
and Indian trade directories,

w orld  w ide trade statistics, 
custom s regula tions and duties 
in target markets, (iSP , 
sh ipping, offers o f jo in t 
veritu ies/ficensing. status teports



\

on overseas firms, countrv 
reports, commodity prires 
overseas tonders, trads f.iirs 
and exhibitions, import expori 
policies, product/country 
profiles etc. etc.

A  weekly Trade IiiteHigence 
Bullotm  sent to all members 
contoins news articles, tender 
noUCQS, Calender of trade fairs 
rade enquiries etc, A  Market 
Intel jgenco Bulletin containing 
deltjiled market repoits is also 

, brought out about once a month 
and sent to atl members. 
Besides, hand-outa on important

subjects issued from time 
to time. TDA's publications

to its members at 
70/u discount. Members are 
iros to obtain information by 
post, telephone, telex or 
personally visit the Centre at 
ue lh i or the Branch O ffices at 
Bombay, Calcutta, Bangalore 
3nd Kanpur,

Associate Membership of TDA 
IS available to companies. 
*nsHtutions, associations. 
Chambers of Commerce and 
individuals. The membership fee

is Rs 500/' per ye^f Fof .
details, con tact M r J  K Bedam 
Deputy Ch ief, Trade Inforniation  ̂
and Statistics D ivision. -

I
TDA 's Regional O ffices |

A ir India B idg  , 8th Floor. 
Nariman Point. Bombay 
400 021. I

Laxmi, 1/A  U fsoor Road, 
Bangalcre-560 042 >
Stiantiniketan. F la t No. 9. 4th ’ 
F loor, 8 Cam sc S treet C a lnu lia  1 
C-13, Sarvodya Nagar, Kanpur •

^O LY S A R  TO BOOST BUTYL RUBBER SALES

Canada 's Polysar hopes to double 
sxporrs of elastomer to around 
?275m. a year fo llow ing 
the start-up of 
its riew butyl rubber plant at 
Sarnia, Ontario. The new plant 
was built at a cost of

S300m over three years ago and 
was "o lysar's larg(jst investment 
m this period. The Sarnia 
plant can produce 70,000 ton/ 
year of butyl rubber and can 
bo expanded to 100,000 ton/
year.

iHai'nou lu  »uu.uuu lOH/ poMcy on peiro i
Said to be one o f the most j feedstock prices

advanced p lan ts in the w orld, it  , 
employs 150 people. O ff ic ia ls  
at the opening o f the Po lysar (
nlant said there w as a con tinu ing  j 
need for a revised federal ^
po licy on petrochum ical i

M ICHELIN PONDERS SAUDI SR PLANT

Saudi Arabia 's National 
Industria lisation Co. hds 
approached M ic lie lin  about the 
possib ility  of being its io in t 
venturo partner in a massive 
synthetic rubber plant project it 
is considering at ths Red Sea

East German tyre maker Pneumant 
has developed a rubber recoveiy 
plant that makes powder 
from scrap tyres, and said it 
is seeking licensees for the 
process. The Furstenwalde-based 

'f irm  explained that tyres are 
jsupp iied  to the installation in 
{prepared form w ith maximum

p orto fYdnbu , M iche lin 's o ffic ia l 
spokesman in Paris confirmed 
that the privately-held Saudi 
company had been in contact 
w ith his firm, but would say 
nothing more than ; ‘ ' it 's  obvious 
that M ichelin is interested in

ANYONE FOR POWDtrRf?

dimension being 20 cm-and are 
first paesoii along a conveyor 
system w ith a magnetic 
separator to remove any metal. 
The whole system is  contro lled 
from a central unit, Pneumant 
noted, and can be operated 
by three workers. The technology 
licence on offer is for a

any kind o f (rubber-re lated) 
project anywhere in the w o rld ." 
The project, thought to  include 
p lans for a S300m SR  p lant as 
w e ll as to involve a th ird -probab ly  
Saudi-partner, is  in a 
very early stage.

Sixm ill p lant, w ith  each m ill 
capable of p roducing  500 
tonnes of product per yt,or 

. tor 3 to ta l y ie ld  of 3,000 tonnes 
; Of pow d sr anitua lly. A  typ ica l :
I mstaUation requires 225 m2
I of floor space for the p roduction • 

p lant, and another 125 m2 - 
' fo r tho m ateria ls lidud ling  p l. ir t  '
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CONFUSION  CLO UDS SM R 'S  FUTURE

A  c lo u d  o f con tu s ion  is  shroud ing  
the fu lu to  o f S tandard  
M a la y s ia n  Rubber. On the 
one hand, M a lays ian  authoritie s 
con s id e r in troduc ing  to 
tho Kua la  Lum pur Com m od ities 
exchange a second  hedg ino 
g rado  based on  S M R s  
cu rren t sp ec if ica tio n s . O n tfie 
o the r hand, naturat rubber

o ffic ia ls  there made c lea r the ir 
in tentions to  revise S M R  s 
spec ifica tion s th is year-perhaps 
to  such a deg iee that S M R  
as w e know  it now  w ou ld  
cease to  exist, informed 
sources say. In add ition , the 
S ingapore market intends 
to  inlfoduc© by m id-year a new 
hedging con tract based on

techn ica lly  spec ified  rubber 
according to  a recent report h 
ho S ingapore Business Times 

It IS most puzzling , one 
trade source said, that two 
con tracts based on current 
S M R  spec ifica tions are beinci 
p roposed at the snme time 
as those very spec ifica tions ar© 
undergoing radical revision.

M A LA Y S IA  REJECTS W ORLD BANK NR P I A N T I -M r .  SUPPORT

M a la y s ia , the w o r ld 's  b iggest 
natura f rubber supp lier, has 
fe jected  W o rld  Bank o ffe rs of 
fin a n c ia l suppo rt fo r  add itiona l 
p la n tin g , say ing  tha t it p re fe rs 
to  con cen tra te  on m ore 
p ro f ita b le  item s such  as palm
o il and  c o co a . A cco rd in g  to 
reports from  Kuala Lum pur 
the M a la y s ia n  governm ent 
a ccep ts  that rubber

p roduction  shou ld  be boosted- 
but believes that it can do 
th is  from ex isting  acreage, rather 
than from  extending cu ltiva tion  
The W orld  Bank in itia tive  
re flec ts  the organ isation 's belie f 
that w ith ou t further p lanting 
there w ill be a shortage 
o f rubber dove lop ing  before 
'j ’ ® o f the decade. The 
Bank recently granted sign ifican t

loans to  Indonesia to  increase 
rubber output in lin e  w ith 
the country 's  determ ination to 
reduce its dependence on o ii 
and gas. Bu t the Ma laysian 
au tho filies-runn ing  an industry 
w h ich  ho lds m ore than one 
th ird o f the w o r ld s  rubber 
expo its-be lie ve  that the 
tim e has com e to  aim  for 
more lucrative crops.

M a l a y s i a  p l a n s  co N .sn R T iu M

M a la y s ia 's  rubber industry  p lans 
to  se t up a con so rtium  
in vo lv in g  a num ber o f the 
cou n try 's  p roducers to  bu ild  a 
com m erc ia l p la n t fo r the 
m anu fac tu re  o f  epox id ised  rubber. 
T he  p la nned  fa c ility , w h ich  
w il l  have a cap a c ity  o f 1000- 
1200 tonnes a year, fo rm s 
part o f  M a la y s ia ’s d rive  
to  deve lop  new, advanced

uses for natural rubber. The 
po ten tia l market for m od ified  
natural rubber stands at around 
one m illio n  tonnes a year, 
bu t at present the sector is 
m onopo lised  by synthetic 
m ateria l. However, therm oplastic  
natura l rubber w as almost 
ready fo r com m aic ia l sca le 
p roduc tion  and potentia l had 
been iden tified  in the autom otive

area. Development o f other 
form s o f m od ified  rubber such 
as powdered NR  and powdered 
carbon b lack m esterbatches 
w ou ld  con tinue. The consortium  
w ill be headed by the 
M a laysian Rubber Research 
and Deve lopm ent Board whose 
U K  arm is a lso  to  p lay  a 
part in the developm ent 
o f m od ified  natural rubber.

.................. ' ”  ‘ " f f r u j r *
- • ,bkAK>

M O NSAM TO  STARTS UP TP PLANT f '

M o n san to  has s ta rted  up its  new  
Eu ropean San toprene  
th c rm op la& tics rubber p lant 
a t Nevirpoft. G w e n t , th e  U S  
f iroup  has announced.

W hen a s im ila r fa c il ity  now 
be ing  b u ilt  in  the U S  and 
due fo r com p le tion  later 
th is  year com es oo-stream, 
M onsan to  w il l have a three

il& t id . Uu- rudnuf.aclw A i* ' 
o f tha fast g row ing TPR.
It already operates d 
unit at Akron. Ohio. □
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