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THE BEST LATEX BOOSTER

1. E T H E P H O N ; increases la tex  y ie ld

2. E T H E P H O N : is  a ready-to -use latex stim u lan t

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

4. E T H E P H O N  : b rings low  y ie ld ing  rubber trees to  p ro fitab le  
p roduction

5. E T H E P H O N ; is approved by Rubber Board  as a la tex  stim u lan t

6. E T H E P H O N : is w ide ly  used by all the rubber g row ing  
countrie s in the w o rld

7. E T H E P H O N  : ava ilab le  in 500  gram  PI. con ta in e rs

For wpplieg and other dataiic. contact

BHARATH PULVERISING MILLS (P) LTD.
S A S T R i RO AD , K O T T A Y A M -1 . PH O N E: 2836  TELEX :206

H. 0 . B O M B A Y .
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T H E  Q U A R T E R

The clone RRII 105 has been proved to be a top 
yielder of natural rubber. More than 90% of the 
planting done in the eighties is with this material 
obviously due to its high yield. But the large scale 
adoption and exploitation of this variety have reve­
aled that th is clone is susceptible to Brown bast 
even when tapped under the ’alternate daily system'. 
Rubber small growers, who have been mainly 
instrumental in popularising this variety much faster 
than the Rubber Board wanted it, are complaining 
in one voice of the 'Brown bast-proneness’ of 
this clone despite its high output, and other desira­
ble secondary characters.
Brown bast is a physiological disorder which is 
caused largely due to excessive exploitation. As 
even under the s/2 d/2 system RRII 105 is affected 
by this disorder, the Rubber Board has decided to 
advise the rubber growers to put their trees to the 
s/2 d/3 system, so that the interval between 2 
tappings is increased to 72 hours from <8 hours. 
Studies have shown that reduction in frequency of 
tapping does not adversely affect the yield, but 
improves the resistance of the trees to Brown bast. 
Therefore holdings planted w ith RRit 105 andtapped 
under s/2 d/2 w ill do well if they switch over to 
s/2 d/3.



The Rubber Board  has spprovad 
iho  m ateria ls  lis te d  b o low  for 
p la n tin g  during  1987, A s  in  the 
previous years, the m ateria ls are 
b rough t under thrao categories 
based on the re com m onda iion s 
g iven  fo r the ir use.

M a to ria ls  under Ca tegory  I are 
recom m ended fo r p lan tin g  on 
w id e  sca le . W hen large sea ls 
p la n t in g s  are undertaken , it is 
adv isab le  to  adop t use o f as many 
o f the m ateria ls under th is  c a te ­
go ry  as is p ra c t icab le . It is also 
des irab le  fo r large estates to 
reserve upto 20% o f the to ta l area 
fo r p lan tin g  o ld e r c lone s  o f p ro ­
ven lo ca l perform ance, nev^-er 
p rom ising  m ateria l and experi­
m enta l c lones.

Ca tegory  II con s is ts  o f o ld  c lones 
w h ich  s t i ll en joy  loca lised  popu­
la r ity  ow ing  to  the ir sus ta ined  
g ood  perfo rm ance in  the areas 
concerned  and new  prom ising

or observotiono l p lo u , not bkcou* 
d ing  10X  o f the lo tn l nroo, 
P o ly c lona l soed ling  treos. iire 
found  to  bo h igh ly  su ico p tib le  to 
B row n bnst and honco thoy are 
to  bo tapped on half spirnl, once 
in throe days (S /2 , D /3 -G7X) 
system . Sm all g row ers w ho arn 
not fn a po s it ion  to  adop t th is 
lo w  in tens ity  tapping syatom  are 
adv ised  to  avo id  tho uao o f p o ly ­
c lona l seed ling  materia l. 

Category I
Budd ings o f clone# R R ll 105, 
RR IM  600  and G T 1 , 

Category II
a) Budd ings o f c lone s  PR 107, 

T jir 1. G l 1, PB  86. PB  5/51 
PB 5/139, PB 6 /9 , PB 28/B9, 
R R IM 605, R R IM  633, RR IM  
628, R R IM  701. RR IM  703 
and R R ll 118.

b) Po ly c lona l seeds derived 
from  the seed gardens o f

Noto: M odnrn ( luntts lik . r
300  .),ul 308
yat ro l«8 ied for comma
plHiiUnu, "

The Rtibber Hftstinrch ir,«t„ 
o fln r i,n h flo o p ro n r«m l^ * ‘ ' 
U ifltino oxparimantn! cion#' 
relQfl80d fo r commarcial di 
m es in ies , The c lono i wiii 
coded and their Idontiiyyj,, 
be rolea%ed, The choice o 
estate w ill be mads by th. 
For deta ils, the Dtrecioro 
may bo contacted.

Short Notes on someoi 
Clones
1. R R II105
A  c lone  evo lved  by ths Ru 
Research Institute of Indie 
cu rren tly  en joying  maximi 
popu lar ity .in  India. Parents 
T jir I and G l I. Stem tall a< 
stra ight. B ranch ing good, g 
union. Canopy dense, moi

RUBBER PLANTIM] MATERIALfi 

APPROVED FDR lUH/

c lones. L im ita tion  in  p lan tin g  o f 
these c lone s  to  w ith in  20%  of 
the to ta l area in large es ta tes is 
adv ised  in  v iew  o f  the d es irab ility  
o f p rog re ss ive ly  rep lac ing  o lde r 
c lone s  w ith  m odern h igh y ie ld ing  
c lone s  o f  es tab lished  performance 
and o f m in im is ing  the risks 
invo lved  in the use o f c lones 
w h ich  are no t fu lly  tested.

C lon e s  recom m ended fo r experi­
m enta l p lan ting  are brought 
under C a tegory  III. These c lones 
are re leased on the streng th  o f 
encourag ing  resu lts obta ined 
over l im ite d  periods, in the sm all 
sca le  tr ia ls  condu cted  by the 
R ubber Research Institu te of 
Ind ia or in v iew  o f the fa ct that 
they have been im ported in to  
Ind ia on  accoun t o f the ir good  
perfo rm ance in o ther coun tries. 
G row e rs shou ld  exercise  care to 
lim it p la n tin g  o f c lone s  o f  th is  
catego ry  to  sm all experim enta l

Arasu Rubber Corpora tion  
L td  in Kanyakum ari D istrict 
o f  Tam il Nadu and other 
po ly c lona l seed co lle cr io n  
areas approved by the Board

Category III
a) Budd ings o f c lone s  R R ll 116, 

203, 206  and 208  RR IM  
704, 705, 706, 707, PB 206, 
213. 215, 217, 230 . 235,
240, 242, 252. 253 , 255, 
260, 280, 5/76, 28/83 , 310, 
311, 312, 314, 330 , RRIC 7, 
3 6 ,4 5 ,5 2 ,  1 0 0 ,1 0 2 .1 0 4  
and 105, CH  153, Harbel 1, 
Nab 17, W agga 6278, R R ll 1 . 
2, 3, 4, 5, 6, 43 , 44. 300, 
308, KRS  25, KRS  128. KRS 
163, S C A T C  88-13, S C A T C  
9 3 -114 , Haiken 1.

b) O ther p rom ising  c lones and 
c lona l seeds spec ia lly  appro­
ved by the Chairm an, Rubber 
Board, on m erits, under 
request in ind iv idua l cases.

restricted  to the top. Foil 
dark green: leaves glossy, 
before and after tapping av( 
V irg in  bark and renewed t; 
th ickness above averags, 

Very h igh in it ia l and subs 
y ie ld . S teady y ie ld  trend 
es tim eted  y ie ld  from th sy  
sca le  tr ia l during 15 years 
tapping is 2880 kg /ha/yf. 
mated y ie ld  in large scale 
ten years o f tapping is 24! 
ha/yr, Encourag ing  y ie ld ' 
is reported from commert 
p lan tings , show ing  an av 
y ie ld  o f 1570 kg/ha,-yr OV' 
firs t three years o f tappinj

Th is  c lgne has fair degre« 
to lerance to  Abnorm al lea 
d isease under norm al prop 
m easures. H igh ly  suscept 
to  P ink . Fairly to lerant to 
depression during droui 
Free from  any serious wir 
age if b ranch developme
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" r » p o r lo ,U n c » , i , | „ „ , „  "
2̂  IIRIM aoo

I A  lilu ll y ia ld lno done ovolvoU 
“■ “ V Resenrch InstUutB
d|Of Mtiloyalfl. Parenta ato Tiir I 
Ijond P[3 88, Tell gtralght siem, 

i[|:moderatB to fairly hasvy branche# 
I tancJ branch union* wsak, Younn 
ftplanta ih o w  »plndly Qfowth 

I and I r is  bfanahing w ith occa- 
jaional leaning. N/irrow broom 
,*hapad crown, folieQa sporie 
"sm a ll ye llow iih  areen lesvaa 

V irgin bark thicknaaa baiow 
-averaga, renewed bark above 
;averflge; bulgee above 

bItapping cut. V igour at opening 
1 .below average, after tapping 
jPDfibovo average.
^ h e  clone shows rising yield 
^ rend . Initial yield good, subse- 
llJ^quent yie ld very high, high sum-

Thi« c tam ,lu ,w M i.h ,o  , 1. 1,1 
»'S'»d SuillfUBfyiBl.i

I', bant, avB iiu , ,0 
“ " “ ' W  lolernnc. 10 Uiil- 

InE , ‘ ' “maiie, ivaiaun
S  "> HhylOHhlliorB,

i V <0 He wallsimad tor small Qioman.

4. PR 107

This la a pilmarv clona dawalo- 
pad In li.donaala, Sturdy, mind 
fesiitant and of average vigour 
Shows good girth increment on 
tapping, The clone though a 
slow starter, shows rising irand. 
In India average yield over ten 
years under commercial planting 
IS 1044 kg/ha/yr. Yield get*

| I « U . « «  M  . b u u u i , ,  I . , l , i a , » . ,
l - l  n m » U i i e .  lli« i, „ i i , „

I - I H I .  » l l l , h , u l , » , , . , '  
iiiB avdroqa i.iunnmicjal viaia

" iM  u “I u u  itj/ha vr
? PH 86

A Mdlayfcian fjriniaiv cIoiib of 
Blow.jrowth, not iidhlo la wmri 
d-magB, euitablo for (jlanting m 
sxpijiiad flittae, nonolufdnt 
to poor aoil*, yield Ineii, uia*
whiiB Prolific seedar. luynlv 
8y«r,8ntibt« to Abnormal leaf tail 
and Shooi tot. i i  p«,fQfmh woll 
m Kanyakumari District where 
incidence of these aiiadses 
Is very mild. Commercial yield 
in India over 10 years is 
1129 kg/ha/yr.

B. P B 5 .6 1

A  promising clona evolved in 
Malaysia by crossing PB 56 and 
P8 24, Stem straight, and up

HIJHHFH PLANTII Îj MATERIAI.!; 
Al'PHOVKU lUll IlJir/

ner yield. Commercial yie ld 
J iver 14 years in Malaysia is 1819 
Icg'ha/yr. Commercial yie ld in 
Indio over 10 years is 1317 kg/ 
lia/yr. Latex unsuitable for 
:oncentration. H ighly susceptible
o Phytophthora and Pink dise- 
ises and hence requires efficient 

..jro tective  measures when 
otllanted in areas where these 

iseases are prevalent. Tolerant 
Powdery mildew.

254 GT 1
. n outstanding clone developed 

errf iTidonesia. Upright and 
s r lig h t ly  kinked stem. Variable 

ranch ing habit. Main branches 
ing  and acute angled, secondary 

' Otanches light. Narrow globular 
t f io w n , dense dark green 
ihvlossy fo liage. V irgin bark 
ibljickness average, renewed batk 
V^low average, vigour at opening 

ghl ove average to average, girlh 
id , ramont on tapping average, 
nt

slightly depressed during w inter­
ing. W ithstands higher intensi­
ties of tapping. Susceptible to 
Phytophthora. Tolerant to Pow ­
dery mildew

5. TJIR 1
An  Indonesian primary clone of 
good vigour, heavy crown liable 
to w ind damage. Average 
commercial yield in India over 10 
years is 930 kg/ha/yr. Highly 
susceptible to Phytophthora, 
O idium and Pink diseases. Latex 
yellow.
6. G l 1
A  Malaysian primary clone of 
below  average vigour, healthy 
canopy w ith characteristic 
glossy bluish green leaves: wind 
resistant: quite high yielding in 
certain localities, susceptible to 
Brown bast and hence reduced 
tapping intensity is recommen­
ded. Observed to have some

right, branches, light and ho­
rizontal, regularly sp'ead on 
the stem. Crown conical, light 
sparse foliage, small yellowish 
green leaves. Virgin bark thick­
ness average, renewed bark 
below average- Vigour average 
before tapping and below average 
after opening.
Average yielding clone with 
average initial yield and subse­
quent yie ld ’ Commercial yield 
during 15 years of tarring  is 
1514kg/ha/yr in Malaysia. In 
India, ft is 1261 kg 'ha/vr during
10 years; summer yield high. 
H ighly resistant to wind damage, 
average tolerance to Phytophthora 
and below average tolerance to 
Brown bast and Pink. Highly 
susceptible to Powdery mildew

9. PB 28/59
A  Malaysian primary clone with 
leverage vigour and below



average g ir th  in crem en t on  tapp­
ing. S u scep t ib le  to  Pow dery  
m ild ew  and P in k  d iseases, 
h igh ly  su scep tib le  to  B ro w n  bast, 
h igh y ie ld  w ith , m arked w in te ring  
dep ression . C om m ercia l y ie ld  
in  Ind ia over 10 years is 
1389  kg /ha/yr.

10. R R IM  605

Paren ts o f th is  c lo n e  are P B86  
and P i! B 84. A lth o ug h  reported 
to  be a h igh  y ie ld in g  c lone , its 
in it ia l pe rfo rm ance  in  the northern 
d is t r ic ts  o f  Kera la  is  n o t en cou ­
rag ing . G row th  average. G ood  
perfo rm ance  reported  in Puna lu r 
and P a thanam th itta  areas. The 
average 10  yea rs ' com m erc ia l 
y ie ld  in  Ind ia is  1203  kg /ha/yr.

11. R R IM  623
A  se cond a ry  c lo n e  hav ing  PB  49 
and P il B 84  as parents. 
V ig o ro u s  w ith  r is ing  y ie ld  trend. 
M a rked  dep re ss ion  in  y ie ld  during

g irth increm ent on tapping. 
Suscep tib le  to  P ink , Pow dery  
m ildew  and w in d  damage. The 
average com m erc ia l y ie ld  over 
e igh t years in India is 1042 
kg/ha/yr,

14. RR IM  703

The parents are R R IM  600 and 
R R IM  500. H igh  y ie ld ing , w ith  
fa llin g  y ie ld  trend from  the e ighth 
year o f tapp ing. Th ick  v irg in  
and renew ed bark show s some 
to lerence to  Pow dery  m ildew . 
B e lo w  average g irth ing  rate on 
tapp ing. Suscep tib le  to  B row n 
bast and w in d  dam age. In 
M a lays ia , average com m ercia l 
y ie ld  over 13 years is  around 
1725kg/ha/yr.

15. RRIl 118

A  v igo rous c lone  evo lved  by the 
Rubber Research Institu te o f 
India. Parents are M il 3/2  and

tali, rather robust, Conopy w ell ■ 
d istribu ted  end balanced. Abov?' 
average v igou r at opening. Virgin
bark and renewed bark thickness
above average.

Ab o ve  average in itia l and sub­
sequent y ie ld . The mean estimated 
y ie ld  from  the sm all scale trial 
during  14 years o f tapping is 
3100kg/ha/yr. Average tolerance, 
to d iseases. Estimated y ie ld  from 
large sca le tria l over four years 
is1675kg /ha /y r.

17. RRIl 208

A  h igh y ie ld ing  c lone in the 
in it ia l years o f tapping. Parents 
are M il 3 /2  and AV R O S  255. 
H igh  su scep tib ility  to Shoo t rot. 
The average estim ated y ie ld  
from  the sm all sca le trial during
14 years o f tapping is 3200 kg/ 
ha/yr. Estim ated y ie ld  from large 
sca le tria l over fou r years is 
1685kg/ha/yr.

RUBBER PLAi\TmG MATEBMLfi 

APPRDVEB FDR 1987

w in te rin g . S u scep t ib le  to  w ind  
dam age. A b no rm a l lea f fa ll and 
P in k  d isease . B ends a t h igh 
level. M ay  no t be su itab le  fo r 
the northern d is t r ic ts  o f  Kerala, 
The average com m erc ia l y ie ld  in 
Ind ia over 10 years Is 
1 089  kg /ha/yr.

12. R R IM  628
Parents o f th is  C lon e  are T jir 
\ and R R IM  527. Average  v igour 
before tapping: poor a fter 
tapp ing, Average  com m erc ia l 
y ie ld  ob ta ined  in  Ind ia over n ine 
y e a r s  is  1051 kg /ha/y r. Poor 
sum m er y ie ld . Average to lerance 
to  Abno rm a l lea f fa ll and  w ind  
damage: h igh ly  su scep tib le  to 
B row n  bast.

13. R R IM  701
A  fa i r ly  h igh  y ie ld in g  c lo n e  w ith  
-jteadv y ie ld  trend . Pa ren ts are 
44 /553  a n d  R R IM  501. H igh 
v ig o u r in the early  years. Average

H il 28, stem  ta ll and  stout. 
Prom inent heavy branches, 
secondary b ranches long  and 
s lig h t ly  d roop ing  in young  stege. 
Severa l b ranches arise  a lm ost 
a t the same level. Canopy dense, 
ba lanced crow n. H igh  v igour 
at open ing . V irg in  bark and rene­
w ed  bark th ickne ss  average-

Above  average in it ia l y ie ld , w ith  
rising  y ie ld , trend. The mean 
estim ated y ie ld  from  the sm all 
sca le tr ia l during  fou r years of 
tapp ing is  1850  k g / ha/yr._ 
Encourag ing  trend is noticed  
in  com m ercia l p lan tings 
w ith  an y ie ld  o f 880  kg/ha/yr 
during  firs t fou r years o f tappmg. 
Average to lerance to  d iseases,

16. RRIl 203
A  h igh y ie ld ing  c lone  evo lved  by 
the Rubber Research Institute 
o f India. Parents are PB 86

I and M il 3/2. Stem  stra igh t and

18. RRIC 36
A  c lone  developed in S r i Lanka 
and reported to  be h igh yielding, 
suscep tib le  to  bark diseases, 
unsu itab le  to  areas w ith  heavy 
rain.

19. RR IC  45

A  Sri Lanka clone, reported to be 
h igh yie ld ing . Tolerant to  Abnor­
mal leaf fa ll and panel diseases.

20. N A B  17

A  S ri Lanka c lone , reported tobs 
v igo rous w ith  above average
girth ing . M oderate ly  high yielding.
low  in c idence  o f w in d  damage, 
suscep tib le  to  Brow n bast.

21. W A G G A  6278

A  S ri Lanka c lone , fa ir ly  high 
y ie ld ing , sensit ive to  so il conai- 
tions, unsu itab le fo r very steep 
areas.



Rubber Cultivation in 
North Eastern Region

N  G H O S H  H A J R A  and D r. S N POTTY
N ORTH  EASTER N  RESEARCH COMPLEX 

REQ IO N AL STAT IO N , TRIPURA 
K U N JA B A N  7S9 006

The consum ption o f natural 
rubber in India has been increa­
sing consistently during the 
last few  years. The production 
in the year 1985/86 was
200,000 tonnes w h ile the 
consumption was 235,000 
tonnes. It is estimated that co­
nsumption of natural rubber 
w ou ld  be to the tune of 500.000 
tonnes by 2000 A. D. Expecting 
imprqvement in average produc­
tiv ity  to  1250 kg/ha by then, a 
tappable area o f 400,000 ha 
w o u ld  be required to produce 
th is quantity. Including imma­
ture areas, the total rubber area 
needed to  bring about this output 
w ou ld  be 500,000 ha. To meet 
th is demand, the Rubber Board 
has taken up various steps to 
accelerate the production, both 
by m axim ising the output from the 
ex isting  p lantations and by in ­
troduc ing  rubber to new areas. 
There is  not much scope for 
expanding rubber cu ltivation in 
^he trad itional rubber growing 
tracts in Kerala and Tamil Nadu 
due to  lim itation o f cultivable 
land and certain other soc io ­
econom ic factors. Therefore att­
empts were made to explore the 
po ss ib ility  o f cu ltivating rubber 
ou tside the traditional belt. 
Experimental p lantings were taken 
up in Karnataka, North Eastern 
Region, Konkan area of Maha­
rashtra, Goa. Orissa. Andambn 
and N icobar Islands, Ja lpaiguri 
and Darjeeling distrfcts o f West 
Bengal etc.

The agro-c lim atic condition of 
North Eastern Region is suitable 
fo r ra is ing  rubber plantations 
even though the prolonged winter 
and summer retard the growth

o f the rubber plant to a little 
extent. The total area that can 
be straightaway planted with 
rubber in the North Eastern Re­
gion could be of the order of
100.000 hectares. Assam alone 
has prospects for a minimum
50.000 hectares. Tripura's share 
cou ld be about 25,000 hectares 
and other States and Union 
Territories may contribute 
atleast 25,000 hectares.
The figure could be even higher.

Geographical locations and 
agro-climatic conditions.
The North Eastern Region com­
prises of the five states of 
Tripura, Assam, Meghalaya, 
Manipur, Nagaland and two 
Union Territories of Arunachal 
Pradesh and Mizoram, Geogra­
phically the region lies between 
22" and 28* in the north latitude 
and i» far out side the normal 
rubber grow ing tracts of the 
World, which are confined to the 
tropical regions w ith in 10" to 
15 ’ on either side of the equator. 
The temperature touches the 
lowest range in January, which 
coincides w ith the wintering in 
rubber trees. Hailstorms obsen/ed 
in this region occasionally cause 
injuries to  foliage and bark of 
the trees. However, these factors 
are not like ly to be adverse. The 

' climatic conditions are never­
theless unique, in as much as _ 
near tropical features are obtai­
ned  in  most of the parts owmg 
to low elevation, exposure to 
monsoons, protection of the hill 
ranges and other moderatmg 
influences.

Public Sector

Tripura: The climatic conditions 
in Tripura ate better for rubber 
plantation than in other States 
and Union Territories of the 
North Eastern Region. The first 
rubber plantation was started in 
Tripura by the Forest Department 
in various localities such as 
Pathichari and Manu as early as 
1963. T ill 1976, the Forest 
Department raised 418.45 hect­
ares with aviiable improved seed­
ling varieties. These plantations 
were eventually transferred to 
Tripura Forest Development and 
Plantation Corporation Limited 
(TFD& PC), established in 1976, 
The State Government took up 
large scale rubber plantation 
through TFD b  PC. W ith the 
development o f rubber plant­
ations under TFDPC along with 
private rubber plantations. Tri­
pura has by now emerged as the 
4th largest rubber growing Stale 
in India, growing more than 
60% of the rubber area so far 
developed in the North East.
The Corporation has up t ill now 
planted rubber in an area of over 
5000 hectares. There are at 
present 30 centres spread all over 
the State through its three divi­
sions w ith 9 Centres in Bagafa,
11 Centres in Sadar and 10 
Centres in Kumarghat. Implemen­
tation of the work is more or 
less according to schedule and 
the performance o f the plantations 
is satibfactor/. Owing to techni­
cal as well as managerial lapses, 
the plantings have suffered heavy 
casualities and the condition in



a s izeab le  area is  do w n righ t poor. 
The C en tre -w ise  and  d iv is io n -  
w is e  a ch ievem ents in  deve lop ­
m ent rubber p la n ta tio n s  are 
ind ica ted  in  T a b le -1 .

A b o u t one -th ird  o f the sta te popu­
la tion  is  tr iba l, w h o  m ostly  
m hab it the  rsofated inaccess ib le  
h illy  areas. The bene fits  o f 
deve lopm en t program m e have not 
adequa te ly  pe rco la ted  to  these 
areas. M o s t  o f the peop le  in  these 
areas liv e  b e lo w  the poverty 
le v e l The tr ib a l popu la tion  prac­
t ice s  s h if t in g  cu lt iva tion . 
S h ift in g  c u lt iv a t io n  w h ich  
is  lo c a lly  k no w n  as " J h u m in g ”  
is  a p rim itive  fo rm  o f ag ricu ltu re , 
in the p ro cess  o f w h ich  the 
fo rest g ro w th  in  the  h ills  irrespe­
c tive  o f the degree o f s lope  is 
cu t and  burn t, to  prepare the land 
to  ra ise ag ricu ltu ra l crops. In 
T ripura, the Jh u m  c rop  is ra ised  
on ly  fo r one  year and  then a 
new  fo re s t area is  se lected  in  the 
next year. The p rocess is repe­
ated  yea r a fte r year. They sh if t  
from  one  p la ce  to  othe r fo r jhum ­
ing . S h if t in g  cu lt iv a t io n  is  a 
very destru c tive  p ractice  w h ich  
causes con s id e rab le  so il erosion, 
lo s s  o f fe rt ility , s ilta t io n  o f river 
beds and reservoirs, sand casting  
on  ag ricu ltu ra l f ie ld s  m aking 
them  u n f it  fo r cu lt iv a t io n , natu­
ral havoc like  f lo o d  and drought 
e tc. W ith  a v ie w  to  re hab ilita ting  
the jh um ia s  m a in ly  through 
rubber cu lt iv a t io n , the S tate  
Governm en t s e tu p  in  1983  
another C o rp o ra tion  sty led  as 
T ripura  R eha b ilita t io n  P lan tation  
C o rpo ra tion  L im ited . The C o rp o ­
ra tion  opera tes a schem e to  
p rov ide 1 ,5 0  hectares to  each 
fam ily  fo r rubber p la n ta tion  and 
I hectare fo r hom estead c u lt i­
v a tion . They p lan  to  se ttle  m ore 
than  1500  tr ib a l fam ilie s du ring  , 
the V li  p lan period. S o  far they 
have ra ised  238 .5  hectares o f 
rubber p lan ta tion . (Tab le. M)

Choice of Crop
Rubber has been se lected  as a 
m ain  p la n ta tion  c rop  to  support 
th e  se ttle rs  because  o f the fo llo ­
w in g  advan tageous factors.

a) The  h illy  and undu la ting  
areas a>'e not su itab le  fo r 
con ven tiona l agricu ltu re . 
M o s t  o f the p ro je ct areas are

ly ing  unu tilised . These 
were e ithe r jhum ed or cleared 
fo r g row ing  agricu ltu ra l 
crops, b u t u lt im a te ly  rendered 
unproductive . These areas 
are not su itab le  n ow  either 
fo r jhum ing  or fo r permanent 
agricu ltu re, B u t rubber 
p lants w il l  g row  here w e ll.

b) Rubber cu lt iv a t io n  is labour 
in tens ive  and can prov ide 
regular em p loym ent th rough­
ou t its ro ta tion  period  o f 32 
years, un til it has stopped 
g iv ing  e conom ic  y ie lds.
It is  estim ated  tha t every
1,6 hectares o f p lan tation  
w ill p rov ide  regu la r em p loy­
m ent to  one  person in Tripura,

c) Rubber P lan ta tion  is cap ital 
in tens ive . M a jo r part o f the 
expend iture fo r estab lishm ent 
o f the p lan ta tion  during  the 
im m aturity  period  o f 7 years 
is  spent as labou r wages.
Th is he lps in  increas ing  the 
purchasing  pow e r o f the 
people, by c ircu la tio n  o f 
m oney and im proves the rural 
econom y.

d) Rubber is  a crop  o f good 
econom ic  return. O f all the 
p lan tation  and ho rt icu ltu ra l 
crops g row n  in  the State 
rubber p robab ly  g ive s the 
h ighest net incom e regu la rly  
every year a fter it com es to  
p roduction .

e) The tr iba l peop le  are already 
accustom ed to  ra is ing  large 
sca le rubber p lan ta tion  in 
th is S tate. Rubber can be 
grow n ea s ily  by the jhumia# 
under proper te chn ica l 
superv is ion  and gu idance.

Regional O ffice and Regional 
Research Centre

For the purpose o f g iv in g  loca l 
p ub lic ity  and te chn ica l ass istance , 
the Board  opened a Sub  O ff ice  in 
Tripura in i 967 . The O ffice rs 
have been ever s in ce  g iv in g  te ch ­
n ica l ass istance to  the State 
G overnm ents, the T ripura Forest 
Deve lopm ent and the  P lan ta tion  
Co rpo ra tion  L td  and a lso  to 
p rivate en trepreneurs, in a ll aspe­
c ts  o f rubber cu lt iv a tio n  and p ro ­

duction . The o ffice  w as upgra­
ded in to  a Reg ional O ffice  in ' 
1980 fo r stepping up the uctivj-' 
ties and prov id ing  financia l 
ass istance fo r the expansion of 
cu ltiva tion . Apart from this, two 
O ff ices  o f Ju n io r F ield  Officers ■ 
were opened in 1983 at Udaipur 1 
and Kum atghat. A  f ie ld  office was 
opened at A izw a l, M izoram  in 
1975 w h ich  had, however, to be 
c losed  dow n  w ith in  a couple 
o f years in v iew  o f the limited 
scope o f w ork. A  second Regional 
O ffice  in the N. E. Region 
w as es tab lished  in 1980 at Gau- 
hati in Assam . The technica l 
o ffice rs  o f the Gauhati O ffice 
also g ive  extension support and 
financ ia l aids to  the Assam  
P lan ta tion  Crops Development 
Corpora tion Ltd,, So il Conserva­
tion Departm ents o f neighbou­
ring S ta te s/U n io n  |Territories 
and a few  private entrepreneurs 
w ho  have taken rubber plantings 
recently.

In order to take care o f the imme 
d ia te research needs, the Rubber 
Research Institute o f India esta­
b lished  a R eg iona l Research 
Cen tre a tTa ranagar in Tripura in 
the year 1979, to  evo lve suitable 
c lones and fo r develop ing  agro- 
m anagem ent p ractices under 
the spec ific  ag ro -eco log ica l con­
d it io n s  o f North  Eastern Region- 
The various experim ents are 
lis ted  below:-

1. 15  c lones o f Wei'es are being 
com pared fo r the ir relative 
perform ance under the agto- 
e co log ica l conditions..

2. T o  evo lve optim um  dose of 
fe rt ilize rs fo r rubber.

3 T o  com pare su itab ility  of 
d iffe ren t p lan ting  practices 
such as po lybag and conven 
tio n a l budded stum ps of 
va riou s ages.

4 To  com pare the g row th rate 
and y ie ld  potentia l o f 12 
c lone s  under Tripura condi­
t io n s  aga inst the ir perform­
ance in trad itiona l rubber 
g row ing  tracts.

5. T o  com pare the su itab ility  ol 
va riou s types o f cover crop:

6. To  study the econom ics of 
g row in g  various inter-crops 
in  rubber p lantations.



To arrive at the optimum 
density of rubber plants 
per unit area.

8. To improve the genetic stock 
o f rubber by mutation bree­
ding.

9. To find  ou t hhe growth, 
y ie ld  etc of the polyclonal 
seedlings.

10. To find  out the effect of 
stock plant on the growth 
of scion.

11. To find out the influence of 
environmental factors, phy­
sio log ica l, parameters in 
Heveg brasiliensis.

12. For m ultid iscip linary evalu­
ation o f clones.

The Centre w ill also cater to the 
demand of th is region in techni­
ca l advice, improved planting 
materials training o f personnel 
etc. The State Government 
allo tted  66.40 hectares o f land 
fo r the establishment o f this 
Centre. S ince most of the areas 
already allotted have been 
brought under rubber, action has 
been taken to procure additional 
50 hectares of land for laying 
further trials. Bud mother plants 
o f 22 improved high yie ld ing 
c lones exist in the budwood 
nursery at present. The centre 
also m aintains a nursery for 
m aking available nucleus materi­
a ls  o f modern h igh yield ing rub­
ber cu ltivars to  the growers in 
the region. A  so il and leaf testing 
iab o ra to r/w as established in 
1982 in Agarta la fo r the benefit 
o f  rubber growers in this region. 
Th is  laboratory helps the growers 
to  adopt discrim inatory fertilizer 
uses based on soil and leaf ana­
lys is. w h ich  is the most effic ient 
and econom ic method of manu­
ring rubber plants.

Assam
The in troduction o f rubber in  the 
State by some indiv idual growers 
and tea gardens dates back to 
the beg inning of tf ie 19 lh  century. 
These p lantations were subse­
quently  abandoned as the species 
tried d id  not include Hevea 
bmsHtensis and were found to 
be uneconom ic.

mant.in association w ith other 
forest species as evidenced by 
the existence of a few  rubber 
trees in Bilaipur areas of Cachar, 
This appeared to be at the local 
initiative rather than by virtue 
of any plantation policy.
Systematic cultivation of rubber 
however dates back to the mid­
fifties. This was adopted by the 
Forest Department as a solution 
to the ill effects of shifting 
cultivation extensively practised 
in the hill districts of Assam.
On the basis of their performance, 
cultivation o f rubber was conti­
nued and extended to different 
centres of both Karbi Anglong and 
N. C .H ills  districts, w ith seeds 
brought from South Indian States. 
Departmental efforts were pro­
gressively increasing as the 
number of trial-cum-demonstra- 
tion plots were continued. The 
tempo has been substantially cut 
down fo llow ing  the formation 
of the Assam Plantation Crops 
Development Corporation Limited 
which has been assigned the- 
expansion programme in the hills 
on a large scale.

The So il Conservation Depart­
ment whose activities were 
in itia lly confined to the Hills 
D istricts alone, were finally ex­
tended to the plain districts since 
the year >1960. Accordingly, 
trial planting of rubber was 
started in the districts of Goal- 
para, Kamrup, Darrang, Lakhim - 
pur, Dlbrugarh and Cachar on 
a lim ited scale. An area of 336.27 
hectares has been planted upto 
1985 w ith clonal and unselected 
seedlings.

Production of rubber
Plantations raised in the earher 
years in Tripura, Assam and 
Meghalaya are now under tapping.
Better maintained and caref^ully
taooed areas are yielding 800 kg 
of dry rubber per hectare a year 
in the plantations of Tripura Forest 
Oeveiopment and Plantatton 
Corporation. The 
rubber from the tsppmg ,
has increased from an 
22 95 kg per bloclc p«r monih dur-
? „ g 1 9 8 i" 8 3 t o 3 2 k g P . ,b io c k
per montli during 1983 84̂  ™
yoar-wise ? ’
and scrap rubber m tbis C ° 'P “ '  
ation from 1976 to 1985 rs

persented in Table IV. There 
are four small growers in Tripura 
whose areas have come into 
tapping. One small holder 
obtained 600 kg of dry rubber in 
the first year of tapping. 800 
kg in the second year and 900 
kg in the third year of tapping 
from one hectare of plantation.
The planting materia! used was 
old clonal seedlings. This 
indicates that plantations raised 
w ith modern high’yielding budded 
stumps may easily givo an 
annual yield of 1000-1500 kg per 
hectare.

The Soil Conservation Depart­
ment in Assam is producing a 
few tonnes of rubber from their 
trial plantations every year, 
though the trees are fu lly tapped.

P lan ting  m ateria ls 
A ll the States and Union Territo­
ries in the North Eastern Region 
are now poised for targe scale 
expansion of rubber cultivation.
To meet the demand of high 
yielding planting materials of the 
region, the North Eastern Coun­
cil had financed establishment 
of two 10 -hectare nurseries in 
1979. one in Tripura and the 
other in Assam, and a 10-hectare 
nursery each in Tripura, Assam, 
Meghalaya, Manipur, Mizoram 
and Nagaland during 1981. 
These NEC-aided nurseries in 
Assam and Tripura, together with 
the nureries established by the 
public sector Plantation Corpora­
tions, have been able to produce 
enough high yielding budgrafts 
in the two states. The Tripura 
Forest Development and Plant- 
ation Corporation has als» raised 
two NEC-aided nurseries during 
1982-83. The public sector 
nurseries in Tripura are now  in a 
position to produce 15 lakhs bud­
ded plants annually.

New Scheme Approved 
In order to  ensure corTiprehenstve 
and organised rubber develop­
ment, the Rubber Board has 
proposed a 16 year accelerated 
programme exclusively for the 
North Eastern Region in three 
phases. The first and second 
phases are of 3 year duration each. 
The first phase commenced in
1984 B y  1989-90 the second



a S izeab le area is  d o w n righ t poor. 
The C e n tre -w ise  and  d iv is io n -  
w is e  a ch ievem ents in  deve lop ­
m ent o f rubber p la n ta tion s  are 
in d ica ted  in  T a b ie -1 .

A b o u t one -th ird  o f the sta te popu­
la tion  is  tr iba l, w h o  m ostly  
Inhab it the  iso la ted  inaccess ib le  
h illy  areas. The bene fits  o f 
d eve lopm en t p rogram m e have not 
adequa te ly  pe rco la ted  to  these 
areas. M o s t  o f the peop le  in these 
areas liv e  b e io w  the poverty 
level. The tr ib a l popu la tion  prac­
t ic e s  sh ift in g  cu lt iva tion . 
Sh if t in g  c u lt iv a t io n  w h ich  
is lo c a lly  know n  as " Jh u m in g ”  
is a p rim itive  form  o f agricu ltu re , 
in  the p ro cess  o f w h ich  the 
fo rest g ro w th  in  the  h ills  irrespe­
c tive  o f th e  degree o f s lope is 
cu t and burn t, to  prepare the land 
to  ra ise ag ricu ltu ra l crops. In 
Tripura, the  Jh u m  c rop  is ra ised 
o n ly  fo r one  year and  then a 
new  fo re s t area is  se lec ted  in  the 
n ext year. The p rocess is repe­
ated year a fter year. They sh if t  
from  one  p la ce  to  o ther fo r jhum - 
ing. S h if t in g  cu lt iv a t io n  is  a 
very  d estru c tive  p ractice  w h ich  
causes c on s id e rab le  so il erosion , 
loss o f  fe rt ility , s ilta t io n  o f river 
beds and  reservoirs , sand casting  
on  ag ricu ltu ra l f ie ld s  m aking 
them  u n f it  fo r cu lt iv a t io n , natu­
ral havoc lik e  f lo o d  and d rough t 
etc. W ith  a v iew  to  re hab ilita ting  
the jh um ia s  m a in ly  through 
rubber cu lt iv a t io n , the State 
G overnm ent s e tu p  in  1983  
another C o rp o ra tion  sty led  as 
T ripu ra  R eha b ilita t io n  P lan ta tion  
Co rpo ra tion  L im ited . The C o rp o ­
ra tion  operates a schem e to  
p rov ide  1 .5 0  hectares to  each 
fam ily  fo r rubber p lan ta tion  and 
i hectare fo r hom estead c u lt i­
va tion . They p lan  to  se ttle  mote 
than  1500  tr ib a l fam ilie s  d u ring  . 
the V li  p lan period . So  fa r they 
have ra ised  238 .5  hectares o f 
rubber p la n ta tion . (Tab le. II)

C h o ic e  o f  C ro p

R ubber has been se lected  as a 
m ain  p la n ta tion  c rop  to  support 
the se ttle rs  because  o f the fo llo ­
w in g  advan tageous factors.

a) ' The h illy  and undu la ting
areas not su itab le  fo r___

ly ing  unu tilised . These 
w ere e ither jhum ed or cleared 
fo r g row ing  agricu ltu ra l 
crops, bu t u lt im ate ly  rendered 
unproductive . These areas 
are not su ita b le  n ow  either 
fo r jhum ing  or fo r permanent 
agriculture'. B u t rubber 
p lan ts w il l  g ro w  here w e ll.

b) Rubber cu lt iv a t io n  is labour 
in tens ive  and can  prov ide 
regular em p loym ent th rough­
out its ro ta tion  period  o f 32 
years, un til it has stopped 
g iv ing  econom ic  y ie lds.
It is es tim ated  tha t every
1.6 hectares o f p lan tation  
w ill p rov ide regu la r em p loy­
m ent to  one person in  Tripura.

c) Rubber P lan ta tion  is cap ita l 
in tens ive. M a jo r part o f the 
expend iture fo r es tab lishm ent 
o f the p lan tation  during  the 
im m aturity  period  o f 7 years 
is  spent as labou r w ages.
T h is  helps in increas ing  the 
purchasing  pow e r o f the 
people, b y  c ircu la tio n  o f 
m oney and im proves the rural 
econom y.

d) Rubber is  a crop  o f good 
econom ic  return. O f all the 
p lan tation  and ho rt icu ltu ra l 
crops g ro w n  in  the  State 
rubber p robab ly  g ives the 
h ighest net incom e regularly 
every year a fter it com es to  
p roduction .

©) The tr iba l people are already 
a ccustom ed to  ra is ing  large 
sca le rubber p la n ta tion  in 
th is S tate. Rubber can be 
grow n ea s ily  b y  the jhum ias 
under proper te chn ica l 
superv is ion  and gu idance .

R e g io n a l O f f ic e  and  R e g io n a l 

R e se a rch  C e n t re

For the purpose o f g iv in g  lo ca l 
p ub lic ity  and te chn ica l ass istance, 
the Board opened a Sub  O ff ice  in 
T ripu ra  in1967 . The O ffice rs 
have been ever s in ce  g iv ing  tech ­
n ica l ass istance to  the State 
Governm ents, the Tripura Forest 
D eve lopm ent and the P lan ta tion  
Co rpo ra tion  L td  and a lso  to  
nrik/;«!R entretjreneurs. in all aspe-

duction . The o ffice  w as upgra­
ded in to  a Reg ional O ffice in ' 
1980 fo r stepp ing up the activi­
ties and prov id ing  financial 
ass istance fo r the expansion of 
cu lt iva tion . Apart from  this, two 
O ff ices  o f Ju n io r F ield  Officers 
were opened in  19S3 at Udaipur ' 
and  Kum arghat, A  fie ld  o ffice  was 
opened at A izw a l, M izoram  in 
1975 w h ich  had, however, to b# 
c lo sed  dow n  w ith in  a couple 
o f years in v ie w  o f the limited 
scope o f w ork. A  second Regional 
O ffice  in the N, E. Region 
w as es tab lished  in 1980 at Gau- 
hati in Assam . The technica l 
o ffice rs o f the Gauhati Office 
a lso  g ive  extension support and 
financ ia l aids to the Assam  
P lan ta tion  Crops Development 
C orpora tion  Ltd., So il Conserva­
tion Departm ents o f ne ighbou­
ring S ta te s/U n io n  ‘Territories 
and a few  private entrepreneurs | 
w ho  have taken rubber plantings 
recently.

In order to  take care o f the imma 
d ia te research needs, the Rubber 
Research Institu te o f India esta­
b lished  a R eg iona l Research 
Centre at Taranagar in Tripura in 
the year 1979, to  evo lve suitable 
c lone s  and fo r deve lop ing  agro­
m anagem ent p ractices under 
the spec ific  ag ro -eco log ica l con­
d it io n s  o f North  Eastern Regior>- 
The va riou s experim ents are 
lis te d  below;-

1. 15 c lones o f Hevea are being 
com pared fo r the ir relative 
perform ance under the agro- 
eco log ica l cond ition s.

2. T o  evo lve optim um  dose of 
fe rt ilize rs fo r rubber.

3. To  com pare su ita b ility  of 
d iffe ren t p lan ting  practices 
such  as po lybag  and conven­
tion a l budded stum ps of 
va riou s ages.

4 . T o  com pare the grow th rate 
and y ie ld  potentia l o f 12 
c lone s  under Tripura cond i­
t io n s  against the ir perform­
ance in  trad itiona l rubber 
g row ing  tracts.

5. T o  com pare the su itab ility  of 
va riou s types o f cover crops

6. T o  study the econom ics of 
g row ing  va riou s inter-crops



7 . T o  a rr ive  a t th e  op tim um  
d e n s it y  o f rub be r plar^ts 
pe r u n it  area.

8 . T o  im p rove  the  g e n e t ic  s to ck  
o f  rub be r b y  m u ta tion  b ree ­
d in g .

9 . T o  f in d  o u t  ith e  g row th , 
y ie ld  e tc  o f  the  p o ly c lo n a l 
s e e d lin g s .

1 0 . T o  f in d  o u t the  e f fe c t  o f 
s to c k  p lan t on  the  g ro w th  
o f  sc ion .

1 1 . T o  f in d  o u t the  in f lu e n ce  o f 
e n v iro n m en ta l fa c to rs , p h y ­
s io lo g ic a l,  pa ram ete rs  in  
Hevea brasiliensis.

1 2 . Fo r m u lt id is c ip lin a ry  e v a lu ­
a t io n  o f  c lo n e s .

T he  C e n tre  w i l l  a ls o  ca te r to  the 
d e m a nd  o f  th is  reg io n  in  te c h n i­
c a l a d v ice , im p roved  p lan t in g  
m a te r ia ls  tra in in g  o f  p e rsonne l 
e tc . T he  S ta te  G o ve rnm e n t 
a llo t te d  6 6 .4 0  h e c ta re s  o f la n d  
fo r  th e  e s tab lis h m en t o f  th is  
C e n tre . S in c e  m o s t o f the  areas 
a lre a d y  a llo t te d  have  been  
b ro u g h t  u nd e r rub be r, a c t io n  has 
b e e n  ta k en  to  p ro cu re  ad d it io n a l 
5 0  h e c ta re s  o f la n d  fo r  la y in g  
fu r th e r  tr ia ls . B u d  m o the r p lan ts  
o f  2 2  im p roved  h ig h  y ie ld in g  
c lo n e s  e x is t  in  the  b u d w o o d  
n u rse ry  a t p resen t. T he  cen tre  
a ls o  m a in ta in s  a nursery  fo r  
m a k in g  a v a ila b le  n u c le u s  m a te r i­
a ls  o f  m ode rn  h ig h  y ie ld in g  ru b ­
b e r  c u lt iv a r s  to  th e  g row e rs  in 
th e  re g io n . A  s o i l  and  le a f te s ting  
la b o ra to ry  w a s  e s ta b lis h e d  in  
1 9 8 2  in  A g a r ta la  fo r  the  b e n e f it  
o f  ru b b e r  g ro w e rs  in  th is  reg ion . 
T h is  la b o ra to ry  h e lp s  the  g row e rs  
to  a d o p t d is c r im in a to ry  fe rt il iz e r  
u se s  b a se d  on  s o il and  le a f an a ­
ly s is .  w h ic h  is  th e  m o st e f f ic ie n t  
a n d  e c o n o m ic  m e th o d  o f m anu ­
r in g  ru b b e r  p lan ts .

Assam
T he  in t ro d u c t io n  o f  rub be r in  the 
S ta te  b y  so m e  in d iv id u a l g row e rs  
a n d  te a  g a rd en s  da te s  b a c k  to  
th e  b e g in n in g  o f the  1 9 th  cen tu ry . 
T h e s e  p la n ta t io n s  w e re  s u b se ­
q u e n t ly  a b a n d o n e d  as the  spec ie s  
t r ie d  d id  n o t in c lu d e  Hevea 
brssiliensis and w e re  fo u n d  to  
b o  u n e co n o m ic .

m an t in  a s so c ia t io n  w ith  other 
fo re s t spec ie s  as ev idenced  by 
the  ex is te nce  o f  a fe w  rubber 
trees in B ila ipu r areas o f Cachar. 
T h is  appeared to  be at the lo ca l 
in it ia t iv e  rather than  by  v irtue  
o f any  p lan ta t ion  po licy .
S y s te m a t ic  c u lt iv a t io n  o f  rubber 
how e ve r da te s  back  to  the m id ­
f ift ie s . T h is  w a s  adopted by  the 
F o re s t D ep a rtm en t as a so lu tio n  
to  the  il l e f fe c ts  o f sh ift in g  
c u lt iv a t io n  e x te ns ive ly  p ractised 
in  the  h ill d is tr ic ts  o f Assam .
O n  th e b a s is  o f  the ir perform ance, 
c u lt iv a t io n  o f  rubber w a s  co n t i­
nued  and ex tended  to  d iffe ren t 
cen tre s  o f bo th  Karb i A n g lo n g  and 

, N . C .H i l ls  d is tr ic ts , w ith  seeds 
b ro u g h t from  S o u th  Ind ian  States. 
D ep a rtm en ta l e ffo rts  were  p ro­
g re s s iv e ly  in c reas ing  as the 
num ber o f tr ia l-cum -dem onstra - 
t io n  p lo ts  w e re  con tin ued . The 
tem po has been  s u b stan tia lly  cu t 
d o w n  fo llo w in g  the  fo rm ation  
o f the  A ssam  P lan ta tion  Crops 
D eve lopm e n t Co rp o ra tion  L im ited  
w h ic h  has been  ass igned  the - 
e xpan sion  p rog ram m e in  the h ills  
on  a la rge  sca le .

The  S o il C on se rva tion  Depart­
m en t w h o se  a c t iv it ie s  were 
in it ia lly  c o n fin e d  to  the  H il ls  
D is t r ic ts  a lone , w e re  f in a lly  e x ­
tend ed  to  the  D lain d is tr ic ts  s in ce  
the  year »1960. A cco rd ing ly , 
tr ia l p lan t in g  o f rubber w as 
s ta rted  in  the  d is tr ic ts  o f G o a l-  
para, Kam rup. Darrang, L a k h im -  
pur, D ib ruga rh  and Cachar on 
a lim ited  sca le , A n  area o f 336 .27  
hecta res  has been  p lan ted  upto
198 5  w ith  c lo n a l and unse lected 
seed ling s.

P r o d u c t io n  o f  ru b b e r  

P la n ta tio n s  ra ised in  the  earner 
years  in  T ripu ra , A ssam  and _ 
M egh a la ya  are n o w  under tappmg. 
Be tte r m a in ta ined  
tapped areas are y ie ldm g  8 00  kg 
o f dry  rubber per hectare a year 
in  the  p lan ta tion s  of Tripu ra Forest 
D eve l< U «nt end Piamation 
C orp ora tion . The 
rubber from  the tappm g b lo ck s  
has in creased  from  an average of 
22  95  kg  per b lo ck  par 
i„g  1932-83 to 32 kg 
per m onth  du rin g  1983  84  i ne 
vea r-w ise  p rod uc tio n  o f dry  shee t
i r d  scrap ,% b e . in  .h is  C o.p» r.
a t io n  from  1976  to  1 985  is

persented in  T ab le  IV. There 
are fou r sm a ll g row ers  in  Tripura 
w hose  areas have com e into 
tapp ing. One sm a ll holder 
ob ta ined  600  kg o f dry rubber in 
the f irs t  year o f tapping. 800 
kg in  the  second  year and 900 
kg in  the  th ird  year o f tapping 
from  one hectare o f p lan ta tion . 
The p lan ting  materia l u sed  w as 
o ld  c lo na l seed ling s. This 
in d ica te s  tha t p lan ta tion s raised 
w ith  m odern  h igh> ie ld in g  budded 
s tum ps may ea s ily  g ive  an 
annua l y ie ld  o f 1000 -1500  kg per 
hectare,

The S o il Con se rva tion  Depan- 
m ent in  A ssam  is  p roduc ing  a 
fe w  tonne s  o f rubber from  their 
tr ia l p lan ta tion s  every year, 
though  the  trees are fu lly  tapped.

P lan ting  m ateria ls 
A ll the  S ta te s  and U n ion  Territo ­
ries in  the  N o rth  Eastern Region 
are n o w  po ised  fo r large sca le  
expansion  o f rubber cu lt iv a tion .
To m eet the dem and o f h igh 
y ie ld in g  p lan ting  m ateria ls o f the 
reg ion, the N o rth  Eastern Coun­
c il had f inan ced  estab lishm en t 
o f tw o  10 -h e c ta re  nurseries in 
1979, one  in  T ripu ra and the 
other in  Assam , and a 10-hectare 
nursery each in  Tripura, Assam , 
M egha laya , M an ipur. M izo ram  
and Naga land  du ring  1981. 
These N E C -a id e d  nurseries  m 
A ssam  and  Tripu ra, toge ther w ith  
the nureries  es tab lish ed  by  the 
p ub lic  secto r P lan ta tion  Corpora­
tion s , have been  ab le to  produce 
enough  h igh  y ie ld in g  budgra fts  
in  the  tw o  sta tes. The Tripura 
Fo rest Deve lopm ent and Plant- 
a tion  Co rp o ra tion  has a l s i  ra ised 
tw o  N E C -a id ed  nurseries  during
1 9 8 2 -8 3  The  pub lic  secto r 
nurseries  in  T ripu ra  are n o w  in a 
po s it io n  to  p rod uce  15  lakhs bud ­
ded p lan ts  annua lly .

N e w  S c h e m e  A p p r o v e d  

In o rde r to  erasure com prehenstve 
and o rgan ised  rubber deve lop ­
m ent. the  R ubber Bo a rd  has 
n ro po sed  a 16  year acce le ra ted 
prog ram m e ex c lu s ive ly  fo r  the 
N o rth  Easte rn  R eg io n  m three 
ch ases . The f irs t  and second  
phases are o f 3  year du ra tion  each. 
The f irs t  phase com m enced  m 
1984 . B y  1 9 8 9 -9 0  the second



phase wMi a lso  be over. The 
th ird  phase is fo r a period  o f 10 
years from  1990  to  2 000  A . D. 
During  the f ir s t tw o  phases the 
target is to  com p le te  fresh  p la n t­
ings in  2 4 ,000  hectares. The 3rd 
phase w ilt  put up 7 0 .000  hectares 
o f new  p la n ta tion  in  10  years.

The  f ir s t  and  se co nd  phases have 
been approved by the G o ve rn -  
m e n to f  Ind ia at an o u t la y  o f over 
Rs. 6 crores. To  fa c ilita te  speedy 
im p lem entation  o f  the program m e 
th e  fo llo w in g  in frastru ctu ra l 
fa c il it ie s  have been  p lanned,

a) S treng then in g  the ex is tin g  
R eg ion a l Research Cen tre  at 
T ripura  and  es tab lish in g  new  
cen tres at M egh a la ya , Asam , 
and  M izo ram .

b) E s tab lish ing  a N uc leus 
R ubber E s ta te -C u m -T ra in in g  
Cen tre  at T ripu ra  in 1 ,000  
hectares w h ich  w il l  be d e ve ­
loped as a dem onstra tion  
farm  and tra in in g  g round  fo r 
the personne l o f  North  
Eastern Reg ion .

c )  E s tab lish ing  a fu ll- f le d g e d  
and  se lf  c on ta in ed  Zona l 
O ff ic e  o f  the Rubber Board  
at G auhati w ith  adequate 
pow e r fo r san c t io n s  o f  p la n ­
ta tion  sub s id y  and p rov is ion  
o f te chn ica l and ex ten s ion  
a ss istance  to  the w ho le  
N o rth  Eastern Reg ion .

d ) O pen ing  a n ew  R eg iona l 
O ff ice  at S ilch a r. in  ad d it ion  
to  the ones ex is tin g  in  T r i­
pura and  G auhati, besides 
sta rting  severa l f ie ld  ex ten ­
s ion  Cen tres.

The respective  G overnm ents have 
a llo tte d  land fo r e s ta b lish ­
ing  research s ta tio n s  a t Sonapur 
in  A ssam , G an o lg re  and Dara- 
ch ig re  in  M egha laya  and K o la s ib  
in  M izo ram . M u lt id is c ip lin a ry  
eva lu a t ion  o f c lo n e s  w as started  
in these s ta tion s  as in  the ex is - 
t in g  cen tre  at Tripura. The 
prog ram m es in it ia te d  in  1986 
in c lu d e  experim ents on rubber 
based c ropp ing  system s, carpet 
area o f in tercrops and b lo ck  
p la n tin g  o f m odern c lones.

Suggestions fo r im provem ent 
o f the  E xisting p lan ta tions

1) The bene fits  and e conom ics 
o f rubber cu lt iv a t io n  and
the ass istance p rov ided by 
the Rubber Board  and cred it 
fa c ilit ie s  ava ilab le  from  
com m erc ia l banks shou ld  
get w id e ly  p ropagated am ong 
the land  ow ners. W ide ­
spread aw areness cam paigns 
have to  be m ounted  th ro ­
ughout the leng th  and 
breadth o f the NE Region.

2) C ons ide ring  the fa c t that 
m ost o f  the p lan ta tion s are 
opened in v irg in  lands 
and the c lim a tic  con d it ion s  
favour very dense w eed 
g row th  m a in ly  Iw preata 
C y lin d rica  a t least six  
rounds o f w eed ing  are re qu i­
red du rin g  the se cond  year 
and f iv e  rounds in  the th ird 
year o f  p lanting.

3 ) The e ffo rts  put in  fo r the 
e s tab lishm en t o f cove r crops 
is m eagre in m ost o f the 
p lan ta tions. Pueraria 
Phaseo lo ide s shou ld  be 
show n  du ring  the year o f 

p lan ting  itse lf.

4 ) D iscr im in a to ry  fe rt iliz e r usage 
based on  so il and lea f ana­
lys is  m ay be adopted  in the 
ex istin g  p la n ta tio n s  espe c i­
a lly  from  the f if th  year o f 
p lan tin g  onw ards.

5) Tapping in  m ost o f  the p la n ­
ta tion s in the N o rth  East­
ern R eg ion  is  done  by u n ­
sk illed  labourers, w ho  e ithe r 
under-exp lo it the trees or 
w ound  them  se riou s ly . It is 
necessary to  make arrange­
m ents fo r tra in ing  su ff ic ie n t 
num ber o f tappers on sc ie n ­
tif ic  m ethods o f tapp ing.

6) M o s t o f the p lan ta tions
in th is  reg ion have lo t o f 
vacanc ies . Care shou ld  be 
taken fo r f il lin g  up the 
vacanc ies as soon as no ticed .

7) In som e o f the p la n ta tion s  
there is  dearth o f  com pet­

en t sta ff to  supervise tapp. 
ing, co llec t ion  and proce- 0  
ss ing  o f latex etc. This can 
be so lved  by expert advice 
from the Rubber Board.

Apart from  p lanting materials 
many other m ateria ls like 
fe rt ilize r m ixtures, p lant 
p ro tection chem icals, spra­
yers and dusters, polythene 
tapes fo r budding , polythene 
bags fo r p o ly -bag  plants, 
budding  knives, tapping kni­
ves, spouts, co llect ion  
cups, chem ica ls, sieves, bu­
lk ing  tanks, coagu lating  
pans and rubber rollers 
(sheeting m ach ines) are 
required in rubber plantat­
ions. M a n y  o f these mat­
e ria ls  are brought from 
C a lcu tta , and som e like 
budding  and tapp ing knives 
and rubber ro lle rs are even 
now  be ing  brought a ll the 
w ay  from  Kerala. Apart from 
the h igh c os t and long delay 
in the supply, equipments • 
like  rubber ro lle rs  
o ften  get damaged during 
transport from  Kerala to 
th is  reg ion. It is therefore, 
necessary to  have a Regional 
Se rv ice  Cen tre loca ted  either 
in A ssam  (Gauhati or 
S ilchar) or in Tripura (Dhat 
m anager or Kumarghat) to 
m anufacture and / or su r jIv 
as many o f these inputs as 
poss ib le  to  the rubber 
g row ers in  th is  reg ion. Con­
struction  o f sm oke houses 
has a lso  been found  to be 
p rob lem atic . ‘

M a jo r d iseases o f rubber ! 
l ike  abnorm al ledf fa ll  or 
p ink  d isease are not obser-1 
ved in  T ripura. However 1 
shoot rot in c idence  w as i 
found  in M egha laya in the 
Um ling  and other p lanta- j 
tions. In the Kohra P lan­
ta tion s be long ing  to  tns j 
S o il Conse rvation Depart- j 
m ent o f Assam , bark dises- ; 
ses w ere no ticed . S in - i 
ce  the c lim atic  cond ition s in | 
M egha laya and Assam  
appear to  favour the 'f’ C'denM,: 
on d iseases o f rubber. Pla'’-] 
ters may take appropriate , 
prophylBCtic measures in con 
su lta tio n  w ith  Rubber Board.^



TABLE ,1

The Centre-wtse achievement in development of rubber plantations by T.F.D & P.O.*

Name o f Centre
Rubber Plantations during

1981

3

1982 1983

Sadar Division 
Pathalia 93,40 50.50

(in hectares) 
15.5 159,40

Gutiray d.70 - - - _ 4.70
Warrangbari 183,00 1.86 - - _ _ 184.86
Rupachera 267.48 — ~ — _ 267.48
Kalamchora 56.25 100.00 100.00 56.00 54.00 60.00 426.25
Karangictiera 30.00 _ 75,00 41.00 27,50 30.00 30.00 233,50
Padmanagar - 71.00 25.00 - - 96,50
Matinagar - - — 20.00 56.00 70.00 145,00
Dhanpur - - 20.00 45,00 - 65.00
Kalkalia - 30,50 20.00 — - 50,50
Bankumari 30.00 6.00 19,00 20,00 - - 75.00

Total 664.83 233.36 277.00 189.00 185.00 160.00 1,709.19

SO UTH  DIVISION

Pathichery
Kalshimukh
W est Ludhua
Sachirambari
Takmachera
Abengchera
Paikho la
Gourifa
Ekinpur

80.25
133.48
189.«0
279,90
268.00
201.50

55.50
47.00
25.00
46.00
71.50

3.00
38.00 
18,50
62.00
48.00
50.00

19.50
26.00
48.00
53.00
50.00

120.00 25.60
46.50 68.00

100.00 90.00 
15.00

80.25
191.89 
294,80
342.90
402.00 
515 60 
217,50
240.00 

15.03

•1152.95 2 4500 196.50 266.50 219.60 2300.00

NO RTH  DIVISION

Manu
Ratachera
Ju ri
N. C. Para
Pan itilla
Nalkata
Ssi4«nbat<
Kanchanbari
Saiderpar
Rewa

2.80 _
241.50 22.00
371.00 40.00
252.50 20.00

62.00
_ 46.00
_ 67.00
_ —

-
-

1.50
9.40

68.00
18.50 
61.00 
38.00
30.50

80.00 60.00

64.00
60.00

100.00
60.00
35.00

2.80
265.00 
420.40
272.50
296.00 

64.50
128.00 
262.00
150.50 

35.00

257.00 226.90
184.00 221,00 1896.70

Source : O ffice  o f tfis Managing Director, TFD & PC
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T A B LE  II
The D is tr ic t -w is e  ach ievem ent in  ra is ing  rubber p lan ta tions by T RPC  *

Nam e o f  Cen tre Rubber P lan ta tion  during  
1984  1985

Tota l p lantation 
upto 1985

(in hectares)

P rom odnaga r 75 .00 30.00 105.00

SO U TH  D IST.
Karbook - 45 .00 45.00

N O R TH  DIST.
A bhanga - 34 .50 34.50
D u lub a ri - 54 .00 54.00

T O T A L 75 .00 165.00 238,50

 ̂ S o u rce  : O ff ice  o f the M anag in g  D irector. TRPC ,

T A B LE  III

A rea  under Rubber upto 1985  in A ssam , M egha laya , M izo ram , M an ipur, A runachal 
Pradesh and Naga land , (in hectares)*

P u b lic  Sector Private Sector

Assam
M egh a la ya
M izo ram
A ru na cha l P radesh
M an ip u r
Naga land

1167 .52 799 .62
1251 .43 6.78
406 .80 -

30.75 -
335 .00 4.85
316 .00 17.91

•From  Zo na l O ffice , Rubber Board, G uw aha ti and R eg iona l O ffice , Agarta la .

T A B LE  IV

Y e a r - w is e  p r o d u c t io n  o f  d ry  s h e e t  r u b b e r  a n d  s c ra p  ru b b e r  ( in  Isg.) u n d e r  t i ie  TFD &  P C ’

Year Sheet rubber Sc rap  rubber Total

1 2 3 4

19 7 6 -7 7  
197 7  78
1 9 7 8 -7 9
1 9 7 9 -8 0
1980 -81
19 8 1 -8 2
1 9 8 2 -8 3
19 8 3 -8 4
19 8 4 -8 5

19 .361 .00
26 .775 .00  
32 .339 .80  
36 .087 ,82  
48 ,886 .37  
73,515 .52  
92,832.21

1 ,16.383.50
1,31 ,839 .69

843 .00  
1 ,408 .00  
2.545  50 
3 .044 .87  
3 ,246 .26  

10 ,964.18 
11 ,167.79 
16 ,163 .82  
15 ,634 .10

20 .204.00
28.183.00 
34,885.20 
39 ,132.69 
52 ,132.64 
84.479.71

1,04,000.00
1,32,547.32
1,47.473.79



THE PLIGHT OF RUBBER BAND 
UNITS IN KESALA: AN OVERVIEW

D r. K . T H A R IA N  GEORGE

Introduction
In common parlance, the slow 
pace o f industria lisa tion in Kerala 
and its divergence from the 
national pattern is  generally 
attributed to  weak inter-industry 
linkage o f a lop-sided industrial 
structure. A ltefnatively, the 
"reg iona l d ifferentiation" process 
fTiay be explained in terms of 
reg ion-specific factors such as 
labour supply schedule, nature 
o f entrepreneurship and availabi­
lity  o f raw material etc. A lthough 
the State is enriched w ith the 
basic infrastructural facilities 
and sk illed  man power essentia! 
for a sustained industrial growth, 
its performance /s n o l impressive 
com pared to many other States 
and even in the case of raw 
m ateria ls like  rubber on which 
the State has an absolute advan­
tage, the picture is not encourag­
ing. Though Kerala accounts 
fo r around 80 per cent of the 
to ta l natural rubber (NR) 
p roduction in the country, its 
p roportionate share in NR 
consum ption is less than 15 per 
cent w h ich  shows the existence 
o f  a weak rubber based manufact­
uring  sector in  the State. It is 
true that during the last one 
decade the proportionate share
o frub b e rp rod u c tsh a sg on eup
in terms o f the total va lu e  added 
in the 'Factory Sector in Kereia. 
Bu t the frag ile base o f the 
n ibbe r m anufacturing sector m 
the State becomes evident when 
compared to  its share in national 
p roduction -'
It is s ign ifican t to  note that
a c c o rd in g  to  the A S l data, it IS _
only the ‘Other Rubber Products 
that has made a steady increase m 
its  proportionate national share. 
Th is observation conform s to

the existing structure of the 
rubber manufacturing sector in 
the State which is characterised 
by the dominance of latex based 
small scale rubber goods manu­
facturers in terms of their share 
in total number of rubber 
manufacturing units and the 
concentration in rubber consum­
ption by a handful of tyre units 
and public sector undertakings*. 
Kerala tops also in the matter of 
the total number of rubber 
manufacturing units compared 
to  other states. The mushroom 
growth o f the small scale units 
in the State is mainly propelled 
by the relatively easy availability 
o f the raw material though the 
type of products manufactured 
and the individual markets are 
w ide and varied. Among these 
small scale units, the rubber band 
manufacturing units occupy an 
important position in the state 
in  terms o f their total number, 
quantity o f production and the 
labour employed. Unfortunately 
many of these units are embedd­
ed w ith a multitude of problems 
arising mainly from the existing 
pattern of marketing arraltgements 
and it is reported that rnany of 
(hem are In the red. This paper 
is an attempt to  briefly analyse 
the major problems facing these 
units and to suggest a suitable 
framework fo r discussion and 
future course of action to over­
come the major shortcomings in 
the existing arrangements.

1. Natu re o f the  p rob lem  

An important cherBcteristic of 
the rubber band units m Kerala i. 
their multi product nature and 
the estimated average annual 
consumption ranges ^
« i- lO  tonnes of rubber. Many of 
these units manufacture finger

tips, household gloves, and 
adhesives along w ith rubber band.
This multi product manufacturing 
system is facilitated by the rela­
tive flexibility in changing tech­
nical factors to fluctuating 
fortunes of the individual produ­
cts. In other words, theoretically 
these small scale units have the 
advantage of adapting themse­
lves to the changing market 
conditions of a concerned product, 
in practice, for many of the units, 
the advantages arising from the 
multi product manufacturing 
have been eroded by the existing 
marketing arrangements. In this 
connection, the case of rubber 
band units is illustrative.

1 The Price Factor 
Among the estimated 180 licensed 
rubber band units in the State 
there is a wide disaparity in the 
licenced capacity which reflects 
the existing inequalities in the

' For instance see the Annual Survey 
of Industrias (ASl). Government of 
India. Durins 1978-79 the falowing are 
the rssective shares of various 
rubber products in Kerala as a 
nroportion of total national production. 
Tyres and Tubes =3.92%, Rubber 
Footwear *2.17% other Rubber 
PrDducts=22.B3%.
s As 00 1982-83 there are around 450 
reoistered rubber manufacturing 
units in the state and the majonty 
among them are the latex based small 
seals units, fo r the year 1985-86 
the total number of licensed rubber 
floods units in the state is  estimated 
to be more than 6BD. A cursory look 
into the pattern of rubber consumimon 
in the state w ill reveal tha fact that 
flround BQ percent of the total consu­
mption is  acco’jnted by three tyfB 
umts and two public sector undetii- 
kings.



■ p rod u c tion  base. A  co ro lla ry  o f 
the  ex is tin g  patte rn  o f the p rodu­
c t io n  base is the d iffe rence  in 
a c tu a l p rice  rea lisa tion  and the 
cap ac ity  to  w ith s tand  unforseen 
c ircum stan ces  am ong  d ifferent 
un its  as reported  du ring  a p ilo t 
su rvey  re cen tly  con du cted  by 
the T ech n ica l C o n su lta n cy  D iv i­
s io n  o f  the R ubber Board. A t  
p resent, the  es tim ated  average 
c o s t o f  p ro d u c t io n  per kg  o f 
rubber band ranges be tw een  Rs. 
25  to  Rs. 26  and  the average 
sate p rice  re vo lves  be tw een  Rs.28 
to  Rs. 30. It is  in te resting  to 
no te  tha t du ring  the last f iv e  years 
the sa le  p rice  o f  the rubber 
bands w as s ta gna tin g  w hereas 
the c o s t  o f  p ro d u c t io n  has gone 
up c o n s id e rab ly  due to  rise in 
p rice s o f raw  m ateria ls such  as 
p reserved f ie ld  la tex  fPFL ), 
C hem ica ls , A c id  and  co lou r. 
A p pa ren tly  the in ab ility  o f  the 
rubber band  u n its  to  pass on the 
c o s t  in crease  to  the buyers 
sug g ests  th a t the re  ex ists  eithe r 
a buye rs ' m arke t o r the p re va ­
lence  o f  p rice  c u ts  {cut-throat 
com p e tit io n ) am ong  the p roduc ing  
un its . In any case, a p lau s ib le  
c o n c lu s io n  in th is  regard requ ires 
an ana ly s is  o f  the structu re  o f 
the  rubber band  market.

2 Structure of the Rubber 
Band Market

A n  im portan t cha ra cte ris tic  o f the 
rubber band  m arket is th a t the 
p ro d u c t is m a in ly  so ld  ou ts id e  
the sta te  e ithe r through  se llin g  
agen ts/m idd lem en  o r d irectly . 
The u n its  tha t have es tab lished  
ow n  m arketing  o u tle ts  are on ly  
a fe w  and as a resu lt, m ajo rity  
o f  the  u n its  are dependent on 
the in te rm ed ia r ie s . The exten t 
o f con tro l exerted  b y  the interm e­
d ia ries  is  ev id en t from  the fa c t that 
m any o f the  sm alle r un its  have to  
resort to  p rice  c u ts  to  se ll the 
p roduc t and con seq uen tly  the 
sa le  p rice  in  m onetary  term s is 
s tagna tin g , P a radox ica lly , the 
re ta il sa le  p rice  at Bom bay and 
o ther m ajor con sum ing  centres 
ranges be tw een  R s,38  to  Rs 40 
p e r kg. T h is  sho w s  tha t on  an 

. average the d isp a r ity  betw een 
p roducers p rice  and the c o n su ­
m ers ' p rice  is a round  Rs 10 per 

, kg o f rubber band  w h ich  is 
pocke ted  by the m idd lem en.

A n  equa lly  im portant problem  
facing  the re la tive ly  sm alle r units 
is p rice  d isc rim ina tion  by the 
in term ediaries on the plea that 
there ex is ts  q ua lita tive  d iffe rences 
betw een the p roducts o f d iffe ren t 
s ize -g roups. In teresting ly , at 
present o n ly  v isua l g rad ing  is 
practiced  and there exrsts no 
standard  te chn ica l m ethod to  
assess the qua lity . It is reported 
that m any sm all un its  are fo rced  
to  se ll the p roduct at a loss and 
in som e cases the en tire  p roduce 
is so ld  to  the larger units.

F ina lly , it  is po in ted  ou t that on 
an average the du ra tion  o f sa les 
rea lisa tion  is betw een 30 -40  days 
and here aga in  the in term ediaries 
are the b ene fic ia r ie s. For a 
m ajority  o f the u n its  the capacity  
to  ho ld  the sto ck  du ring  a period  
o f d ec lin in g  prices appears to  be 
w eak and very  o ften  they have 
to  o ffe r the p roduce on  cred it to  
the interm ediaries.

3 Taxes
There is unan im ity  am ong a ll the 
un its  that the ex is tin g  tax s tru c ­
ture is no t in  tune  w ith  the chang 
ing  c o n d it io n sa n d  it is  irra tiona l.
It is  po in ted  ou t th a t at present 
a rubber band un it has to  pay at 
least fou r taxes to  Cen tra l and 
State Governm ents. A n  im portant 
con sequen ce  o f the p resent tax 
p o licy  is tha t m ost o f  the un its 
are fo rced  to  resort to  una cco ­
unted sa les m a in ly  due  to  the 
fo llo w in g  reasons: 
a") The buyers (in te rm ed ia ries) 

prefer to  l if t  the p roduc t w ith ­
ou t tax  and the in ab ilit y  o f 
the un its  to  sh if t  the burden 
o f taxes to  the buyers. C o n s ­
equently, fo r a ll the a c co u ­
nted sa les the u n its  have to  
bear the burden o f tax.

b) In the present c ircum stances, 
the rubber band un its  are 
not in a po s it io n  to  pay all 
the taxes due to  the una ttr­
active  p rice s and therefore 
tax evas ion  has becom e a 
com m on practice .

The net re su lt o f the present tax 
system  and the p ractices pursued 
by the un its  fo r tax evas ion  is 
that both Cen tra l and  State 
Governm ents are deprived  o f 
ihe ir due tax revenues.

4 Price of the PFL
One o f the advantages o f the C  
rubber band units in Korala isn, '  
re la tive ly  easy ava ilab ility  oi 
the raw m ateria l and many of 
them  purchase it in the form o! 
preserved f ie ld  latex (PFL). Tf, 
ru ling  market price o f PFL is 
a lw ays h igher than .the lot sĥ  
price and the margin fluctuates 
betw een Rs. 1,75 to  Rs. 2.25 
per kg o f d, r. c. It is significati 
to  m ention that the increase in 
the price o f P FL  is not sufficien- 
com pensated by an increase in 
the price o f rubber bands durin] 
the last five years. Further, th« 
rubber band un its are not in e 
pos ition  to in fluence the price of 
PFL  due to  the pecu lia r ities arisin 
from  the structure o f latex proc. 
ess ing  industry  in Kerala,

From  the fo rego ing  analysis, 
it becom es ev ident that the mai; 
factors beh ind  the c ris is  facing 
the rubber band un its in Kerala 
are the stagnant/unattractive 
prices, ex is tin g  tax structure 
and the stead ily  increasing  raw 
m ateria l prices. However, this 
is not to  deny that on the tech­
n ica l side every th ing  is  perfect)* 
com bined. O f course, the exis­
ting  te chn ica l prob lem s have to 
be iden tified  and rectified  so as 
to  improve the qua lity  o f the 
p roduc t as reported by many 
un its.

!l. Conclusions and Recomm­
endations

1. One o f the im portant corsci- 
usions em erg ing from tha 
present exercise is  that the 
w ho le  gam ut o f present 
m arketing arrangements 
en circ ling  the rubber band 
un its have se riou s implica­
tion s  on the fu ture  growth 
o f the industry , ©specially; 
the dom inant ro le  played bv 
the m idd lem en w ho  pockets 
the m arg in aris ing  from  the 
d iffe rences in producers' 
sa le price and consumers 
price. Moreover, the long 
duration fo r the realisation 
o f sale proceeds *s also to 
the advantage o f the middl­
emen. Therefore, one 
p lausib le  lin e  o f action  is to 
form  a co-o rd ina ting  body 
in the form  o f an industrial



co-operative society of the 
' rubber band units which 

may be under sn apex body 
like the Kerala State Co-oper­
ative Rubber Marketing 
Federation which has a wide 
network of marketing outlets 
in the major consuming • 
centres of the country. In 
th is connection, it has to  be 
noted that the necessary 
in itiative may be taken to 
flet adequate financial assis­
tance from funding agencies 
like NCDC to enable the 
apex body to procure adeq­
uate quantity of the product, 
to assure a reasonable price 
to  the units and to  edge out 
the strong lobby of m iddle­
men from the picture.

2. It is also important to under­
take a study on the implica­

tions of the existing tax 
structure and to examine 
whether there are possibilities 
of ■ reducing the tax burden 
once the units are brought 
under an apex body and 
adapting the present tax 
policy to the changing circu­
mstances. Once the units 
ate brought under the 
co-operative umbrella, the 
exchequer also benefits since 
it assures prompt payment 
of taxes.

3. Arrangements can also be 
made to supply sufficient 
quantity of Pf=L to the rubber 
band units from the co­
operative processing socie­
ties. W ith the establishment 
of the new Rubber Produ­
cers' Societies, the capacity 
of the co-operative proce­

ssing societies to supply 
PFL w ill improve and this 
w ill become complementary 
as well 3S a mutually advant­
ageous operation.

I. From the part of the apex 
body, it can make arrange­
ments to supply chemicals 
and other ingredients to 
the units at reasonable 
rates through the newly 
formed rubber band co-oper­
ative society.

In conclusion, it has to be borne 
in mind that, this paper is only 
an attempt to provide a framework 
for discussion and future course 
of action. The initiative has 
to come from the affected units 
and adequate support for organi­
sation and providing guidelines 
may be given by the Rubber 
Board and the Federation. •

A  COMPREHENSIVE STUDY ON INDIAN RUBBER INDUSTRY

Studies on the rubber indastry 
in India so far are limited. Those 
available so far either concentrate 
on the plantation and marketing 
aspects of natural rubbar or on a 
V8IV aen fifa l's 'ic  view of the
plantation-cun-manufactoting
aspects. The structural aspects of 
the rubber processing and manu­
facturing industrias have never 
become the compasi of economic 
analysis.
The social and economic contri­
bution of an industry can be best 
judged mainly from two aspects:
1) the capacity to create iinkage
e lfects in the sconomY. which m turn, 
influences incoma and Employment 
genaration; and 2) its  impact on the 
d istribution of incoma in society. 
These aspects have further been 
influanced by factors such «  the 
economic environment in which the 
industria l sector
Qperatas and the characteristics of
,„,.,p,en.»rshipJn a '" '« r i “ “" 7  
where the private and public sectors 
cooperate in the inaustrialisation 
process, constant evaluation of ths

structure and direction of industrial 
Srowth and the social contribution 
of investment {both public and private) 
is  important for purposes of fruitful 
planning. An empirical analysis of 
the nature of relationships between 
various forms of production, given 
the variety of modes of subordination 
between these various forms, thus 
become imperative.

The pioneering study in this area 
directed by prof. P. M, Mathev* of 
the Centre for Social Studies. Surat, 
of lets luch an analytical approach. 
This study, sponsored by Indian 
Council of Social Science Research 
fICSSH) is aimed at seeking 
alternatives in industrial polî cy and 
theotv. it has fortunately taken 
the rubber industry as a case, with 
special focus on the small scale 
sector, while at the same time linking 
it  with the largascale sector.

Size of investment in plant and

hava often bred misgivings between 
the large and small sectors, while 
the large sector disfavour a policy of 
discriminatory protection provided 
by the government to the small
sector, the latter accuse the former 
for entering into their 'resenied 
area" in the form of bogus "sm all- 
scale”  units. A ll this demands the 
introduction of better yardsticks 
for distinguishing between the two 
sectors. This should, agam, be 
based on an jndeistanding of the 
impact of past policies. Prof. f^a'hew 
tries to analyse all this, and the 
report is as well a study on 
industrial policy in general as it is 
on th« rubber industry.

The study, siartad in August. 19M, 
is as well based on extensive field 
studies in Gujarat and Kerala.
The report, limited copies of which 
mty be available for sale, is likely 
to be finalised within a couple ot
months Those interested may please
contact ‘Moti Niwas 
Ambadi Road. Bassein (west), 
Bombay (.Via),



A STUDY OF RUBBER WDDD MARKET

Introduction

R ubber is  a pe renn ia l c rop  w h ich  
p rov ide s a va rie ty  o f  m ateria ls 
to  man. The o r ig in a l m otivator 
fo r d eve lop ing  rubber p lan ta tion s 
w as the latex it p roduced . Later 
on  it daw ned  on m an that rubber 
w ood  to o  can be a use fu l add i­
t io n  to  the va rie ty  o f p roducts 
that the rubber tree o ffe red .
W ith  the d ep le tion  o f  fo rests 
and the g ro w th  o f  popu la tion , 
the  need fo r u s in g  rubber w o o d  
has been fe lt  in  Ind ia. From  a 
recent s tu d y  us ing  sa te llite s , it 
has been found  tha t the fo rest 
cove r in  Ind ia has been c o n s id e r­
ab ly  low e r than the 20  and o d d  
percen tage  reported  in  o ff ic ia l 
s ta tis t ic s . Therefore  there has 
been an u rgency  to  m eet the 
g row ing  w o o d  requ irem ents o f 
the cou n try  from  dependab le  
source s and rubber w ood  can  be 
one o f them.

U n til three decades ago, rubber 
w ood  w as used  o n ly  as f ir e ­
w ood  in  India. In the s ix te es  it 
began to  be used fo r m anufactu ­
ring pack ing  cases. W ith  the ra­
p id  in du str ia lisa tion  o f the c o u n ­
try and the exhau stio n  o f low - 
p riced  w o o d  sou rce s, m ore and 
m ore peop le  turned to  rubber 
w ood  fo r a num ber o f uses. 
P ack ing  case m anufactu ring  
indu stry  how ever c on tin u es  to  be 
the m os t im portan t consum er o f 
rubber w ood*  in  Ind ia and a paper 
on the sub je c t has been p u b li­
shed re cen tly . The present s tu ­
dy  attem pts to  eva lua te  the us© 
of rubber w o o d  in  o ther sectors 
o f w o o d -b a se d  industry .

* 'Rubber w ood-A  study of supply 
and demand in Ind ia ', by Haridasan V. 
und Sreenivasan K. C.,
Rubber Board Bu lle tin , Vo l. 20 No. 4 
Ap ril-June 1985. pp.19-21.

Materials and Methods

The data required fo r the study 
w ere co lle c ted  by v is it in g  the 
un its  con sum ing  rubber w ood, 

i In the firs t s tage the l is ts  o f 
i fa ctorie s p roduc ing  p lyw ood, 

veneera. sp lin te rs etc. were 
! co lle c ted  from  the Industries 
i Departm ent o f  Kerala and the
• Kanyakum ari D is tr ic t Industries 

Cen tre , N agerco il. M a k in g  use o f 
the lists, v is its  w ere made to  the 
fa cto r ie s  in  1985 -86 . A  to ta l of 
273  un its  cou ld  be v is ite d  for 
th is  purpose. The data w ere c o l­
lec ted  by the author from  the 
ow ner, manager, m anag ing  
partner or m anag ing  d ire c to r as 
the case m y be, b y  d ire c t in te r­
v iew .
M o s t  o f the fa cto r ie s  in  Kerala 
g o t som e quan tity  o f w ood  from  
the Forest Departm ents on the 
recom m endation o f the Industries 
Departm ent. The tw o  Depart­
m ents m ain ta ined  re co rds re la ting  
to  the un its. The in fo rm ation  

: ob ta ined  from  the Departm ents 
w as used fo r te s ting  the verac ity  
o f the data g iven  by ind iv idua l 
un its. The data re la ted  to  the 
period  1 9 8 4 -8 5 .

Results and D iscussions
Tab le  1 sh o w s  the d is t r ibu tio n  
o f  un its  in Kera la and  Kanya­
kum ari D is tr ic t o f Tam il Nadu. 
The  to ta l q uan tity  o f rubber w o o d  
consum ed  by the 273  un its  w as
3 27 m illio n  e ft (92 .7  thousand  
c m t .)  in  1 9 8 4 -8 5 . O f th is  q uan ­
tity , 98.0 percen t w as  accoun ted  
by the un its in  Kerala. The study 
covered  the fa cto r ie s  p roduc ing  
p lyw ood, veneers and sp lin te rs 
fo r sa fe ty m atches and  other 
un its  p roduc ing  accesso ries fo r 
te x t ile  industry  and furn iture. 
Tab le  II show s the u n its  p roduc ing  
p lyw ood  and the quan tity  o f

rubber w ood  consum ed by them.
It w il l be seen that 37 percent of 
the to ta l consum ption o f rubber 
w o o d  in the p lyw ood  sector 
was in  C a licu t d istrict. Some 
p lyw o o d  un its in the d istrict also 
p roduced veneers and splinters 
as w e ll. The largest number of 
un its  w as also in the same 
d is tr ic t. There w as no plywood 
un it in  Kanyakum ari d istrict of 
Tam il Nadu.

Excepting  five  units, the plywood 
p roduced  by all w as m ain ly 
used fo r m anufacturing  teachest 
and na tu ra lly  the s iz# o f the 
p lyw o o d  w as usua lly  around75x 
75cm  w ith  three p lys o f w ood 
(a round  3 mm th ickness). Some 
u n its  a lso  p roduced  p lyw ood  for 
seat and back o f chairs. The ply­
w o o d  p roduced by the un its also 
found  use in the m anufacture of 
su it cases.The five  un its were fairly 
large ones and they produced 
w ood  o f d iffe ren t s izes and 
q ua lit ie s . They were found  using 
som e form  o f chem ica l treat­
m ent fo r rubberw ood. The five 
un its  used rubber w ood  for 
in s id e  p ly  o f com m ercia l plywood 
w hen  q ua lity  w ood  w as in 
short supply. Three o f the five 
un its  a lso  o cca s iona lly  used ruo- 
ber w o o d  as b lo ck -b o a rd fo r flush 
doors. No  p lyw o o d  fa c to ry  was 
found  using  the chem ica l impreg­
nat ion  m ethod fo r treating  
ru b b e rw o od . It may be men­
tioned  that tw o  large un its  oper­
ating  tn Kerala, reported that 
they w ere not using rubber 
w o o d  and hence they are not 
in c luded  in the study.

Tab le  III s h o w s  the un its  p rodu­
c in g  veneers and sp lin te rs for 
s a fe ly  m stches. T rad itionaHy
veneers and sp lin ters have been
p roduced  from  so ft w ood. Un­
fo rtuna te ly  so ft w ood  is m short
supp ly and the m anufactures



table substitutes. Although rub­
ber w ood is not the best subs­
titu te  fo r veneers and splinters, 
in the absence o f any suitable 
w ood  it is being used by the 
industry. Quilon district has the 
largest share o f consumpjion in 
th is sector fo llowed by Paigh'at 
d istrict.

Tab le IV shows the details o f the 
rubber wood consumption in 
other spheres of the industry. 
There were only 16 units in this 
sector. The Table shows that 
these units are located in Trichur, 
Kottayam and Q u ilon districts 
o f Kerala. The main items they , 
produced were bobbins and 
shu ttles for textile m ills. In 
Kottayam  d istrict one unit pro­
duced door and w indow  frames 
and shutters and also furniture 
after chem ical impregnation 
treatm ent of rubber wood. In 
the same d istrict another unit 
w as producing penelling mate­
rial after treating rubber wood.

But the unit discontinued that 
line of of operation recently.

The clear felling of forest trees 
has been almost stopped in 
Kerala and the Kerala 
Government introduced 
the distribution of wood to 
registered SSI units a few years 
ago. The distribution is made by 
the Forest Department on the 
recommendation of the Industries 
Department o f the State.
Table V shows the demand for 
wood as assessed by the Industri­
es Department and the quantity 
o f wood distributed to the 
different units in Kerala. The 
Table shows that only 14% of 
demand was met from the supply 
of wood from the Forest Depart­
ment. It also shows thbt around 
67 percent of the demand was 
met by rubber wood purchased 
from the open market.
An  attempt has also been made 
to  estimate the total quantity of 
rubber wood consumed by the

packing case manufacturing , 
industry and plywood, veneers 
and splinters and other sectors 
of the industry discussed in this ; 
paper, l i  would show that a 
total quantity o f 16.9 m illion 
eft (0.49 m illion cmt) of rubber 
wood was consumed in Kerala 
and Kanyakumari d istrict of 
Tamil Nadu in 1984-85 as per 
the two studies. The two studies 
show that the small scale wood 
based industry in Kerala and 
Kanyakumari d istrict is sustained 
and supported mainly by the 
rubber wood.
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D istrict w ise C lassification of Rubber wood Consumption 
(1984-1985)

D istrict
Quantity(CMT)

A lleppey

Kottayam

Ernakulam

Trichur

Palghat

Malappuram

Ca licu t

Cannanore

Q uilon
Pathanamthitta

{dukky

16

27

18

41 

18

5

69

11

42
4

5

5701

12400

4605

1515

20102

12772

21581
1416

731

1
10

6

13
5

2

21

14

23
2

1

Total Kerala 
Kanyakumari Dist,



A STUDY OF RUBBER WOOD MARKET

D r. V . H A R ID A S A N

Introduction

Rubber is  a perenn ia l crop  w h ich  
p rov ide s a varie ty  o f  m ateria ls 
to  man. The o rig in a l m otivator 
fo r d eve lop ing  rubber p lan ta tions 
w as the la tex  it  p roduced . Later 
on  it d aw ned  on man that rubber 
w ood  to o  can  be a use fu l a d d i­
t io n  to  the  va rie ty  o f p roducts 
tha t the rubber tree o ffe red .
W ith  the d ep le tion  o f fo rests 
and the g row th  o f  popu la tion , 
the need fo r u s in g  rubber w o o d  
has been fe lt  in Ind ia. From  a 
recent s tudy  u s in g  sa te llite s , it 
has been fo und  tha t the fo rest
cover in  Ind ia has been c o n s id e r­
ab ly  low e r than the 20 and odd  
percen tage  reported in o ffic ia l 
s ta tis t ic s . Therefore  there has 
been an u rgency  to  m eet the 
g row in g  w o o d  requ irem ents o f 
the c ou n try  from  dependab le  
source s and rubber w ood  can be 
one o f them.

Until three decades ago. rubber 
w o o d  w as used o n ly  as f ir e ­
w o o d  in India. In the s ix te es  it 
began to  be used fo r m anu fac tu ­
ring  pack ing  cases. W ith  the ra­
p id  in du str ia lisa tio n  o f the  c o u n ­
try and the exhau stion  o f low - 
p riced  w o o d  source s, m ore and 
m ore peop le  tu rned  to  rubber 
w ood  fo r a num ber o f uses. 
P ack ing  case m anufactu ring  
indu stry  how ever c on tin u es  to  be 
the m ost im portant consum er o f 
rubber w ood*  in  Ind ia and  a paper 
on the sub je ct has been p u b li­
shed recen tly. The  present s tu ­
dy attem pts to  eva lua te  the use 
o f rubber w o o d  in  o ther se cto rs  
o f w o o d -b a se d  industry .

* -Rubber w ood-A  study of supply 
and demand in India ’ , by Haridasan V. 
und Sreenivasan K. C..
Rubber Board Bu lle t in . Vol. 20 No. 4 
An ril-June 1985. 00.19-21.

Materials and Methods

The data required fo r the study 
w ere c o lle c te d  by v is it in g  the 
un its  con sum ing  rubber w ood, 
in  the firs t stage the l is ts  of 
fa ctorie s p roduc ing  p lyw ood, 
veneers, sp lin te rs etc. were 
co lle c ted  from  the Industries 
Departm ent o f  Kerala and the 
Kanyakum arl D is tr ic t Industries 
Cen tre , N agerco il. M ak in g  use o f 
the lists , v is its  w ere m ade to  the 
factorie s in 1985 -86 . A  to ta l o f 
2 73  un its cou ld  be v is ite d  fo r 
th is  purpose. The data w ere c o l­
lected  by the author from  the 
ow ner, m anager, m anag ing  
partner or m anag ing  d irec to r as 
the case m y be. by d irec t in te r­
v iew .
M o s t  o f the fa cto r ie s  in  Kerala 
go t some quan tity  o f w o o d  from  
the Forest Departm ents on the 
recom m endation o f the in du stries 
Departm ent. The tw o  Depart­
m ents m ain ta ined  re co rds re la ting  
to  the un its. The in fo rm a tion  
ob ta ined  from  the Departm ents 
w as used fo r te s t in g  the verac ity  
o f the data g iven  by ind iv idua l 
un its. The data re la ted  to  the 
period  1 9 8 4 -8 5 .

Results and Discussions
T ab le  1 sho w s  the  d is tr ibu tion  
o f  un its  in  Kera la and K a n y a -  
kum ari D is tr ic t o f  Tam il Nadu. 
The total q u an tity  o f  rubber w o o d  
consum ed  by the 273  un its  w as
3  27 m illio n  c f i  (92 .7  thousand  
cm t.) in  1 9 8 4 -8 5 . O f th is  q u an ­
tity , 98.0 percent w as  accoun ted  
by the un its  in Kerala. The study  
covered  the fa cto r ie s  p roduc ing  
p lyw ood , veneers and sp lin te rs 
fo r safety m atches and  o ther 
u n its  p roduc ing  accesso ries fo r 
tex tile  industry  and furn iture. 
Tab le  II show s the un its  p roduc ing  
p lyw ood  and the quan tity  o f

rubber w ood  consum ed by them.
It w il l be seen that 37 percent of 
the to ta l consum ption  o f rubber 
w ood  in  the p lyw ood  sector 
w as in C a licu t d istrict. Some 
p lyw o o d  un its in the d istrict also 
p roduced  veneers and splinters 
as w e ll. The la rges t number of 
un its w as a lso  in the same 
d is tr ic t. There w as no plywood 
un it in  Kanyakum arl d istrict of 
Tam il Nadu.

Excepting five  un its, the plywood 
p roduced  by all w as m ain ly 
used fo r m anufacturing  teachest 
and  na tu ra lly  the s iz# o f the 
p lyw o o d  w as u sua lly  around75x 
75cm  w ith  three p lys o f w ood 
(a round  3 mm th ickness). Some 
un its  a lso  p roduced p lyw o o d  for 
seat and back o f chairs. The ply­
w o o d  produced  by the un its  also 
found  use in the m anufacture of 
su it  cases.The f ive  un its w ere fairly 
large ones  and they produced 
w ood  of d iffe ren t sizes and 
qua lities . They w ere found  using 
som e fo rm  o f chem ica l treat­
m ent fo r rubberw ood . The five 
un its used rubber w ood  for 
in s id e  p ly  o f com m ercia l plywood 
w hen  qua lity  w ood  w as ir) 
sho rt supply. Three o f the five 
u n its  a lso  o cca s iona lly  used ruD- 
ber w o o d  as b lock-board  fo r flusl 
doors. No p lyw o o d  fa cto ry  was 
found  using  the chem ica l impreg 
na t ion  m ethod fo r treating 
ru b b e rw o od . It may be men­
tioned  that tw o  large un its  oper 
a ting  in  Kerala, reported that 
they w ere not using  rubber 
w ood  and hence they are not 
in c luded  in the study.

Tab le  III show s the un its  produ­
c in g  veneers and sp lin te rs for 
sa fe ty  matches. TraditionaMy
veneers and sp lin ters have been
p roduced  from  so ft w ood, u n ­
fo rtuna te ly  so ft w ood  is in  sho
supp ly  and the manufactures



lable substitutes. Although rub­
ber w ood is not the best subs­
titu te  for veneers and splinters.
In the absence of any suitable 
w ood  it is  being used by the 
industry. Quilon district has the 
largest share o f consumption in 
th is sector fo llow ed by Palgh'at 
d istrict.

Tab le IV shows the details of the 
rubber wood consumption in 
other spheres of the industry. 
There were only 16 units in this 
sector. The Table shows that 
these units are located in Trichur, 
Kottayam and Q u ilon districts 
o f Kerala. The n:ialn items they . 
produced were bobbins and 
shu ttles fo r textile m ills. In 
Kottayam  d istrict one unit pro­
duced door and w indow  frames 
and shutters and also furniture 
after chem ical impregnation 
treatm ent o f rubber wood. In 
the same d istrict another unit 
w as producing penelling mate­
riel after treating rubber wood.

But the unit discontinued that 
line o f of operation recently.

The clear felling of forest trees 
has been almost stopped in 
Kerala and the Kerala 
Government introduced 
the distribution of wood to 
registered SSI units a few years 
ago. The distribution is made by 
the Forest Department on the 
recommendation of the Industries 
Department of the State,
Table V shows the demand for 
wood as assessed by the Ir^dustri- 
es Department and the quantity 
o f wood distributed to the 
different units in Kerala. The 
Table shows that only 14% of 
demand was met from the supply 
of w ood from the Forest Depart­
ment. It also shows thbt around 
67 percent o f the demand was 
met by rubber wood purchased 
from the open market.
An attempl has also been made 
to  estimate the total quantity of 
rubber wood consumed by the

paclcing case manufacturing , 
industry and plywood, veneers ■ 
and splinters and other sectors 
of the industry discussed in this , 
paper. It would show that a 
total quantity of 16.9 m illion 
eft (0.49 m illion cmt) of rubber 
wood was consumed in Kerala 
and Kanyalcumari d istrict of 
Tamil Nadu in 1984-85 as per 
the two studies. The two studies 
show that the small scale wood 
based industry in Kerala and 
Kanyakumari d istrict is sustained 
and supported mainly by the 
rubber wood.
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District w ise C lassification of Rubber wood Consumption 
(1984-1985)

D istrict
Quantiiy(CMT)

A lleppey

Kottayam

Ernakulam

Trichur

Palghat

rulalappuram

Ca licu t

Cannanore

Q uilon
Pathanamthitta

Idukky

16

27

IS

41 

18

5

69

11

42

4

5

909

9598

5701

12400
4605

1515

20102

12772

21581
U 1 6

731

2

21

14

23
2
1

Total Kerala 
Kanyakumari Dist.

256
17

91330
1342

92672 
,3.27 m illion eft)

2



T A B L E  II

D is tr ic t  w is e  Consum p tion  o f R ubber w o o d  in P lyw o o d  factories (1 984-1985)

D is tr ic t

A llep p ey
Kottayam
Ernaku lam

T richu r
Pa igha t
Ma lappuram

C a lic u t
Cannanore

Q u ilo n
Pathanam th itta

T o ta l Keraia 
K anyakum ari D ist.

N o .o f U n its Q uan tity  (CM T) %
----------- --------

2 179 -

7 5392 11

9 4384 9

16 6737 14

1 285 _

2  ■ 552 1

54 18190 37

6 11781 23

12 1008 2

2 1360 3

111 49868 100

— —

G .T .
49868  

(1 .76 m illio n  eft)

T A B L E  II!

D is t r ic t  w is e  Con sum p tion  o f R ubber w ood  in  ven^ars &  sp lin te rs m anufacturing 

U n its  (1 9 8 4 -8 5 )

D is tr ic t
N o .o f U n its Q uan tity  (CM T)

A lleppey
Kottayam
Ernaku lam
T richu r
Pa igha t
M a lappuram
Ca licu t
Cannanore
Q u ilo n
P a th a n a m th it ta

Idukky

T o ta l Kerala 
K a n y a k u m a r i D ist.

14
18
9

14 
16
3

15 

5
28
2
5

731
3798
1317
4171
4237

963
1911

991
19441

57
831 '

2
10

3
11
11

2
5

2
49

129
17

38448
1342

97
3

G .T .
39790 

(1 .40 m illio n  eft)



District

A  STUDY OF RUBBER WOOD MARKET

T ABLE IV

wise Consumption o f Rubber wood in units other than Ptywood. 
veneers &  splinters (1984-85)

17

D istrict No.of U n its Quantity (GMT) %

AUeppey - - -

Kottayam 2 408 14

Ernakulam - ” ■

Trichur 11 1491 49

Palghat 1 85 3

Malappuram ■
Calicut
Cannanore ■

Q uilon 2 1030 34

Pathanamthitta ■
Jdukky

Total Kerala 16 3014 100

Kanyakum ari Dist.

16 3014 100
G, T. (0.11 m illio n  eft.)

TABLE V

w o o d  R eq u irsm ao t. Q u a . t l t y  Alloted and  Q uan tity  o f R ubber w o od

C o n su m e d  (1934-86) (256 U n it s - K e .a la )  (cMT)

Dem and fo r w ood 
as assessed by 
the Industries 
Department

Forest Dept.
(Quantity
allotted)

Other sources

Rubber w ood 
consum ption 

according to 
the study

p lywood

60000

9000 
(15% of

requ irem en t)

1132
(2S)

(83%)

Splinters &  Veneers

53000

5600
(11%)

8952
(16%)

38448
(73%)

23000 136000

4200 18800

(18%) (14%)

15786 25870

(69%) (19%)

3014 91330

(13%) (67%)



Caiiises and Remedies foi- Sickness oi'
Sm all Seale Units 

t

Producing Rubber Products in Kerala

C M  GEORGE

Introduction

There is  genera! agreem ent that 
the p rob lem s o f  s ickne ss  in 
in du str ia l un its , lik e  those  o f 
hum an iiln ess , are d ive rse in  the ir 
m an ife sta tion  and hence ca ll fo r 
d iffe re n t d ia gn o s is  and d iffe ren t 
T re a tm e n ts . L ik e  hum an s ickne ss  
aga in , the re are s ickne sses  for 
In d u str ia l u n its , w h ich  are tem per 
ary in  nature and  w h ich  can  leave 
the p a tien t som etim es strong 
and  som etim es dead. B u t there 
w as a te n de n cy  in  the past to  
p ronounce  bad  m anagem en t as 
the m ain  sou rce  o f  in du str ia l s ic k ­
ness and  to  lo o k  fo r m ag ica l cures 
in one  s in g le  d ire c t io n - th a t  is 
good  m anagem en t.T im e has p rov ­
ed th a t it  is no t fu lly  co rre ct and 
tha t the bas ic  causes  and roots 
o f in du str ia l s ickne ss  m ay be too  
com p le x . Therefore , it has to  
be c o n c lu d ed  th a t the term 
in du str ia l s ickn e ss , cove rin g  a 
vast va rie ty  o f a ilm ents, needs 
d iffe ren t rem ed ies, stre tch ing  
ove r d iffe re n t periods. In Kerala, 
today , there are ove r 550  un its  
p ro duc ing  rubber p roduc ts w h ich  
in c lu d e s  o n ly  ha lf a do zen  large, 
fe w  m ed ium  and  the rem ain ing  
sm all sca le  un its . The annua l 
c on sum p tio n  o f  N R  in the State 
is  es tim ated  to  be o n ly  10% of 
the to ta l p rod u c tion  o f th is  
c om m od ity  in the State. There ­
fo re, rap id  ru bber based in d u s tr i­
a lis a t io n  o f Kera la. is  the  fo re ­
m ost need o f  the  d ay .Bu t it is 
d isa pp o in tin g  to  note  tha t the 
in du str ia l s ic k n e s s  is  a very 
com m on  th ing  am ong the rubber 
g o od s  m anu fac tu ring  u n its  in the

the sam e is  the m ain  cause 
restr ic ting  the deve lopm en t o f 
rubber based in du str ia lisa tion  in 
the State. T h is  has necessita ted  
to  so rt ou t the causes fo r the 
s ickness and  make recom m en­
dations.

Present status in Kerala
A t  p resent there are about 550 
sm ell sca le  rubber goods m anu­
factu ring  un its  in  Kerala. A  
perusal o f  the  S ta te  w is e  d is t r i­
bu tion  o f the sm all sca le  rubber 
indu stria l un its, sh o w s tha t Kerala 
shares w ith  M aharashtra , W est 
Benga l, D e lh i, P un ja b  and 
Haryana, a very  prom inent 
p o s it io n  in  the  m atter o f sm all 
sca le rubber based in du str ia lisa ­
tion . H ow ever, from  the  rubber 
corisum ption  f ig u re s  ava ilab le , it 
appears tha t Kera la o ccup ie s on ly  
an in s ig n if ic a n t p o s it io n  in the 
m atter o f rubber based in du s tr ia li­
sa tion , even though  the to ta l 
num ber o f un its  in  the State Is 
p retty h igh . It is  ra ther d if f ic u lt  
to  re co n c ile  th is  s itu a tion , w ith  
the fa ct that the S ta te  p roduces 
over 90% o f  the to ta l NR  p roduced 
in the cou n try  and have p le n tifu l 
supp ly  o f water, com para tive ly  
cheap hyd roe lectric  pow er and 
abundan t sk illed  and unsk illed  
w orkers, w h ich  are the essen tia l 
requ irem ents fo r the developm ent 
o f rubber based indu strie s. H o w ­
ever, it is  a com m on know ledge  
that too  m uch in c id en ce  o f 
a ilm en ts to  the sm all sca le  rubber 
un its  a lready  es tab lished  and 
prem ature m orta lity  in  ihe  case 
o f n ew ly  started  rubber based
__in r  tKn

The basic causes of sickness
The basic prob lem  lead ing to 
s ickness in the case o f most of 
the sm all sca le  rubber goods 
m anufacturing  un its  in the State 
is tha t these un its have not been 
able to  a tta in  the optimum 
rate o f g row th. Therefore, 
iden tifica tion  o f the causes for 
the sub -o p t im a l g row th  o f the 
sm all sca le un its, w ill th row  light; 
on the com m on causes for 
a ilm en ts/s ickness o f the small . 
sca le  rubber goods manufacturing! 
un its. The m ain  cause for the 
sub -opt im a l g rovrth o f the small 
sca le  rubber goods manufacturing 
un its  are lik e ly  to  be the following,

1) Lack o f m odern industrial 
m anagem ent and marketing i 
know how  of the entre- 
prenuers.

2) M arketing  problems: leading 
to  fin an c ia l prob lem s and 
un d e ru t iliza t io n  o f installed 
capacities.

3) P revalence o f non-conduciva 
industria l c lim ate and poor 
labour p roductiv ity .

4) U se o f lo w  cos t and outdated 
equ ipm ents and machinery.

5) Lack  o f qua lity  control 
fa c ilit ie s

6) Inab ility  to  keep abreast of 
m odern trends in  product 
design, m ach inery and 
techno log ica l practice.

7 ) N on -ava ila b ility  o f the right 
type and grade o f NR at 
steadvo rices. around the ye«



Causes an»l HemeUie^ for Sickness of 
Small Seale Units 

Producing Rubber Products iu Kerala

C  M  G E O R G E

Introduction

There is  genera l agreement that 
the prob lem s o f 3icknes9 in 
industria l un its, like  those of 
human illn ess , are diverse in  their 
m an ifesto tion and hence ca ll for 
d iffe ren t d iagnos is  and different 
treatm ents. L ike  human sickness 
agfiin there are s itknesses for 
in du«U ia l un its, w h ich  are tempor 
af.- in  nature and w h ich  can leave 
the patien t som etim es strong 
and som etim es d6ad. But thete 
w as & W ndency  in  the past to 
p ronounce bad m anagem ent as 
the m ain  source o f industria l s ick ­
ness and to  lo o k  fo r m agica l cures 
in one  s in g le  d lre c t lo n - th a t is 
good m anagem ent.T im e has prov­
ed that it  is  no t fu lly  correct and 
th e . the bas ic  causes and roots 
o l in du stria l s ickness may be too 
com plex. Therefore, it has to 
be con c lu d ed  that the term 
industria l s ickness, covering  a 
vast v a rie ty  o f a ilm ents, needs 
d iffe ren t rem edies, stretching 
over d iffe ren t periods. In Kerala, 
today, there are over 550 units 
p roduc ing  rubber p roducts which 
includes o n ly  ha lf a dozen Urge, 
fow  m ed ium  and the remaining 
sm all sca le  un its . T jie annual 
consum ption  o f NR  in the S late 
Is es tim ated  to  be on ly  10*  or 
the to ta l p roduc tion  6 f this 
com m od ity  in the State. There­
fore rap id  rubber based industn- 
e lisa tion  o f Kera la, Is the fo ro - 
m ost n«j«d o f the day.But it is 
d ifiappo inting  to  note that tne 
indu stria l s ickne ss  Is a very 
com m on th ing  am ong th^ rubber
goods m anufactu ring  un its m ine
State, pn rticu le rly  am ong the 
small sca le  rubber goods m anu­
facturing  u n its  and prevalence of

the same is the main cause 
restricting the development of 
rubber based industrialisation in 
the State. This has necessitated 
to  sort out the causes for the 
sickness and make recommen­
dations.

Present status in Kerala.
A t present there are about 550 
small scale rubber goods manu­
facturing units in Kerala. A  
perusal of the Statd w ise distri­
bution o f the small scale rubber 
industrial units, shows that Kerala 
shares w ith Maharashtra, West 
Bengal. Delhi. Punjab and 
Haryana, a very prominent 
position in the matter of small 
scale rubbet based Industrialisa­
tion. However, from the rubber 
consumption figures available. It 
appears that Kerala occupies only 
an insignificant position in the 
matter o f rubber based induattiali- 
sation, eventliough the total 
number o f units in the State is 
pretty high. It is rather difficu lt 
to reconcile th is situation, w ith 
the fact that the State produces 
over 90% of the total NR produced 
in the country and have plentiful 
supply of water, comparatively 
cheap hydroelectric and 
abundant skilled and unskilled 
workefS, Which ate the essential 
requl.oments for the deyeloprn^t 
of rubber based 'ndustrie^ How 
ever, It is a common knowledge 
that too much incidence of 
ailments to thesma 
units already established and

Industrialisation in the State.

The basic causes of sickness
The basic problem leading to 
sickness in the case of most of 
the small scale rubber goods 
manufacturing units in the State 
is that these units have not been 
able to attain the optimum 
rata of growth- Thetefote, 
identification of the causes (or 
the sub-optim al growth of the 
small scale units, w ill throw light 
on the common causes for 
ailmenta/slcknese of the smflU 
scale rubber goods manufacturing 
units. The main cause for the 
sub-optimal growth of the small 
scale rubber goodsmanufecturing 
units are likely to be the following.

1) Lack of modern industrial 
management and marketing 
knowhow of the enlre- 
prenuers.

2) Marketing problems, leading 
to fliiahcla l problems and
under utilization o f installed 
capacities.

3) Prevalence of non-conducive 
industrial climate end poor 
labour productivity.

4) Use of low  cost and outdated 
equipments and machinery.

5) Lack of quality control 
facilities

6) Inability to  keep threast of 
modern trends In , 'oduci 
design, machinery and 
technological practice.

7) Non-availabilltv of the .ISM 
tyoB and grade of NR at ' 
staodyptices, aiOund the yeai 
and consequent high cost ot 
production.



It is wellknown that the socio­
economic and historical factors 
had never been favourable in 
Kenia for the smooth develop­
ment of entreprenuership. Also, 
it is a fact that most of the people 
who started small scale rubber 
goods manufacturing Units in 
the State had no exposure to 
industrial management and to 
modern concepts in marketing to 
begin with. In the absence of 
co-ordinated extension and 
trai- ing efforts, most of the ru­
bber based industrialists in the 
State ere still In the dark in res­
pect of modern concept* in 
industrial management and 
marketing. As a result, they 
often fail to manage their fsctorids 
efficiently and economically 
thereby making them sick.
Problems
Problems in marketing are the 
most important ones which cause 
sickness of small scale rubber 
proudcts manufacturing units.
It appears that a number of faotor- 
ies soon after iheir establishment 
used to get sick and even die 
out in some cases due to difficul­
ties in marketing. Besides the 
failure in adopting modern 
maiketing methods, the periodic 
changes in the tupply-demand 
balance in respect of individual 
rubber products, Is the most 
important factor contributing to 
marketing problems leading to 
sickness of the concerned indus­
trial units. Local demand for 
most ofthe products have not bean 
rising steadily due to various 
re '̂sions, to ensure full utilization 
of the capacities already estab­
lished, thereby keeping the cost 
of production under control. In 
some cases, part of the Incre­
mental demand la deing satisfied 
through untimely imports which 
at times lead to force the small 
scale units to accumulate 
unwanted inventories sometimes 
even with a lower level of 
production. Also the demand 
for some of the rubber items 
has also been affected by 
imports from countries with low 
levels of indirect taxation. 
Another factor that has contri­
buted to sickness due to market­
ing problems, is the seasonal 
decline In demand due to price 
hikes of the products necessi­

tated by sleep increase Ih the 
price of the raw materials.
Tiie indua climate In Kerala 
has never been conducive to 
avoid sickness of industrial Units 
In the State, eventhough the 
political parties In Kerala have 
graatly contributed in creating 
greater awareness among thd 
people regarding their rights and 
duties. The proliferation of 
political parties and trade unions 
in the state were always resulting 
in frequent strikes and layouts 
in industrial units. This, lack of 
industrial peace, has been found 
to cause sickness In the case of 
number of units.
Wages
The labour wages in Kerala have 
been rising progressively since 
independence mainly through 
the activities of trade unions.
In feet, the minlmuhi wages 
fixed in Ketala are Gompafatively 
higher than that prevailing In 
the neighbouring States. Through 
this trend Is justifiable, the 
fact that labour produ­
ctivity has not been improved, 
is an Important factor contri­
buting to high cost of (production 
and consequently many df the 
small unite are found IbbsIng 
cost advantage to outside mshu- 
facturers, thereby facing marke­
ting problems and getting 6ick.' 
Studies conducted In Several 
smalt scale rubber goods manu­
facturing unlls have shoyvh that 
they are using equipments and 
machinery which are outdated, 
considering their cheapness. No 
efforts are being made by such 
units to modernise theU equip­
ments and machinery and as a 
consequence they fall hoi only 
to achieve the optimum gu^ilty 
but also to ensure avoidance bf 
wastage of materials end work­
man's time. Due to wastage 
leading to high cost of the 
products, coupled with the poor 
quality of'the products, profitable 
marketing in such cases becomes 
difficult. In such cases sickness 
develop very easily.
As a general rule, the small 
scale rubber goods manijfact- 
uring units in tlie State are found 
not to bother much about the 
qualhy of the products they 
are manufacturing, probably be­

cause the urge for quality con- 
trol, arising from Competition 
was non-existant. Also In spite 
of the fact that the Indian 
Standards Institution has already 
formulated national standards 
for most of the rubber products 
they have hot bothered much 
about quality control and 
Standardisation of the products.
As such, most of the units have 
not established any facilities 
for quality control and have not 
developed any proper inhouse 
specification for ensuring the 
quality of their products. This 
lack of quality mindedness 
among the small scale rubber 
goods manufacturing units is 
yet another major causa for 
development of sickness of 
atleastsome units.
Modern trends
The technology of rubber products 
manufacture is a rapidly chan­
ging one. Therefore, unless the 
entreprenuers keep abrest of 
the modern trends In product 
design, machinery and techno­
logical practice. It will bo diffi­
cult to become competitive. 
Once the products produced in 
a unit, find it difficult to compete 
in the market, profitable mar­
keting will become difficult 
and under such circumstances 

' chances for development of 
sitkness v>/ill become more. fVlost 
of the rubbed product manu­
facturing units In the State are 
using Natural Rubber as the 
main raw meterlal. Due to sea­
sonal variation In production, 
there will be much variations in 
the' feuwly-demand of the differ­
ent typfes and grades of NR. 
Usually the supply position of 
some of the premium grades of 
dry NR and latex concentrates 
are found to be erratic and price 
fluctuatlohsof such grades are 
also found to be fantastic. Sucti 
situations of nonavailability Of 
the right type and grades of NR 
at steady prices round the 
year arid the consequent high 
cost of production leading to 
poof Chanced for profitable 
marl«etlng, are also found n  
cause slcHness of some units.
Remedies fo r the sickness 
Having Identified some ofthe 
major causes of sickness among



the sm all sca le  rubber goods 
m gnufacturing un its  iii the state, 
it is  imperative to  s iic iq cs l 
,upropriate rem edies w h ich 
w ou ld  cu te  the s ickness. But 
in th is con text, it  is important 
to  (non lion that som etim es it 
w ill be be lte r to  a llow  s ick  units 
w h ich are beyond redemption, 
to  c lo se  instead o f sink ing  large 
am oi'n ts. in  rev iv ing  them. In 
o ia ceo f such  s ic k  units, modern 
y „ its  can be substitu ted. In 
the case o f other such units, 
the m ost im portant remedies that 
can be con s ide red  for curing the 
sickness in  smalt scale rubber 
goods m anufacturing  un its are 
the fo llow ing :
1) S tim u la tion  o f g row th
2) Improvem ent o f management
3) M odern isa tion
4) Improvem ent o f the indu­

stria l c lim ate  and labour 
p roductiv ity:

5) Improvement o f marketing 
and adop tion  o f the concept 
of Q ua lity  M arketing; and

6) M ak ing  ava ilab le  all the 
d iffe ren t types and grades 
of NR  and com pounding 
ingred ien ts at reasonable 
and steady  prices.

e o A n t T a u o m n o ^ S S

nnl talents are made available 
to tho  sick units.
Modernisation 
Modernisation can be well 
recognized as a cure lor the 
sickness of some units where 
use of outdated equipments and 
maohinory and teciinology are 
practisQd, Since modernisation 
can result in the production of 
quality goods and avoidance 
of wastage, the competitive 
position of the products in the 
market can be enhanced. There­
fore, modernisation Is a move ii
the right direction. But at times, 
implementation of moderni­
sation programmes though can 
result in remarkable gains in 
certain areas, social 
environments w ill make it often 
quite d ifficu lt to obtain maximum 
gains from such programmes, 
When sick units are modernised, 
the entreprenuers w ill hesitate 
to  rationalise the labour so that 
the productivity per worker can 
be genuinely increased to pay 
for the increased burden of 
depreciation and interest charges 
that must be borne consequent 
to the installation of the latest 
capital equipments

higher ptoductivity. These* steps 
would go a long way in pteven- 
ting sickness of units.
Poo r M arketing  
The most inwottant cause for the 
sickness of small scale rubbci 

jfacturing units

F o r b e t te r  g ro w th  
The merger o f s ick  un its into 
v iab le  ones, as w e ll as expansion 
and d iv e rs ifica tio n  o f some of 
the s ic k  un its, can result in the 
stim u la t ion  o f grow tti and once 
it is p o ss ib le  to  ensure tiie 
unh indered  g row th  o f the un its 
concerned, the indu strie s con ­
cerned w il l  becom e healthy. 
Improvement o f th e  management 
o f t i ie  un it concerned  can also 
act as a m ag ica l cure some^mes. 
In th is  con nec tion , it is pertinent 
to remember that there w as no 
good un it w h ich  bad manage- 
m ei't c o u ld  take in to liqu ida tion 
ond in reverse, there w as no bad
u n it  w h ic h  good  management
cou ld  no t transform  in to a heal­
thy un it. !n fact, there are 
str ik ing  cases w here good mana- 
gomant has b rought about n 
v irtua l U - tu rn  In the v iab ility  
nnri p ro f ita b ility  o f small scnlo 
units. Theteforo, thn agencies 
re spons ib le  fo r developm ent ot 
rubber based in du stn e s in  
state w il l have to  moke it a poim  
to ensure thdt the right manage

If the unit being modernised 
fails to establish substantial 
expansion of its capacity required 
for m itigating the necessity of 
etrenching the excess work 
force, the fu ll gains cannot be 
srecured through modernisation. 
The importance of maintaining 
industrial peace in the State, 
for curing the sickness of some 
units cannot be underestimated.
If the State Government can 
ensure industrial peace by taking 
appropriate policy decisions from 
time to time, it w ill be possible 
to avoid sickness in many cases. 
A lso constant vig il on labour
nroductivity is requited w ith a
view  to ensuring optimum results. 
It w ill be worthwhile in this 
context to mention that produc­
tion linked wage system may 
Drove to be rewarding for achie- 
S i„q  optimum labour productivuy. 
S e r l y  devised incentive 
S n  os «nd other measures can

UUUW13 ni<iiiuicii;iuni>vi umia
III the State is the poor mnrkolinn 
arrangements made and available.
It appears that a number of 
factories soon after thsir establ­
ishment used to gel sick due 
to difficulties! in marketing. This 
clearly indicates the substantia!

: ground to be covered in the 
improvement o f marketing for 
curing sickness. S low  growth 
in domestic demand for som 
products has been a critica 
factor in some cases and in such 
cases it  is important to institute 
steps which would bring greater 
consumer dynamism. These car 
include rationalisation of the 
excise duty structuies and mote 
concerted efforts for cantrolling 
the cost of production. Lower 
duties and cost o f production 
w ill help narrow the present 
gap between domestic and it ’.:»r- 
national prices and thus improve 
exportability. The resultant 
increased production and sales 
w ill compensate the Government 
for any loss in revenue arisii g 
from reduced duties. Merketing 
products w ith specification cnn 
also prove to be useful <n develo­
ping a growing demand, thereby 
avoiding marketing problem-? 
and consequent sickness. The 
lole o f exports of rubber products 
in improving marketing and 
onsuilng batlet capaclly u t il'M -
t io n ca n n o tb e  under-estirreted.
In this context, the products 
which have export potential need 
to be identified and such poten­
tials should be exploited. This 
would be feasible If proper encou­
ragements are given, P^ovtsion 
of assistances for quality control 
and marketing by concerr>ad 
agencies which should include 
market research. ?st>ng and 
certification, organised ma ke ng 
and export, also w ill be helpful 
in avoiding marketing problems 
and consequent s'P^ness of 
units. A lso  by making a^^.b le
all the different typos and g'rfdes
o f NR and the important compo­
unding ‘ngredienls at rr-ason- 

, able and steady prices, the



It is wellknowri that the socio­
economic and historical factors 
had never been favourable in 
Ker-?la for the smooth develop­
ment of entreprenuership. Also, 
it Is a fact that most of the people 
who started small seals rubber 
goods manufacturing units in 
the State had no exposure to 
Industrial management and to 
modern concepts in marketing to 
begin with. In the absence of 
co-ordinated extension and 
irai' ing efforts, most of the ru­
bber based industrialists in the 
State are still In the dark in res­
pect of modern concept* in 
industrial management and 
marketing. As a result, they 
often fail to manage their factories 
efficiently and economically 
thereby making them sick.
Problems
Problems in marketing are the 
most important ones which cause 
sickness of small scale rubber 
proudcts manufacturing units.
It appears that a number of factor­
ies soon after their establishment 
used to get sick and even die 
out in some cases due to difficul­
ties in marketing. Besides the 
failure in adopting modern 
ma;keting methods, the periodic 
changes in the supply-demand 
balance In respect of individual 
rubber products, is the niost 
important factor contributing to 
marketing problems leading to 
sickness of the concerned indus­
trial units. Local demand for 
most of the products have not been 
rising steadily due to various 
rer'sons, to ensure full utilization 
of the capacities already estab­
lished, thereby keeping the cost 
of production under control. In 
some cases, part of the incre­
mental demand Is deing satisfied 
through untimely imports which 
at times lead to force the small 
scale units to accumulate 
unwanted inventories sometimes 
even with a lower level of 
production. Also the demand 
for some of the rubber Items 
has also been affected by 
imports from countries with low 
levels of indirect taxation. 
Another factor that has contri­
buted to sickness due to market­
ing problems, is the seasonal 
decline in demand due to price 
hikes of the products necessi­

tated by steep increase In the 
price of the raw materials.
The indui climate in Kerala 
has never been conducive to 
avoid sickness of Industrial units 
in the State, eventhough thd 
political parties in Kerala have 
greatly contributed in creating 
greater awareness among thd 
people regarding their rights ahd 
duties. The proliferation of 
political parties and trade unions 
in the state were always resulting 
in frequent strikes and layouts 
in Industrial units. This, lack of 
industrial peace, has been found 
to cause sickness In the case of 
number of units.
Wages
The labour wages in Kerala hava 
been rising progressively slnca 
Independence mainly through 
the activities of trade unions.
In fact* the minimum wades 
fixed in Karalfl are comparatively 
higher than that prevailing In 
the neighbouring States. Through 
this trend is justifiable, the 
fact that labour produ­
ctivity has not been improved,
Is an important factor contri­
buting to high cost of iiroduction 
and consequently mdny df the 
small units are found Ibbsing 
cost advantage to outside manu­
facturers, thereby facing marke­
ting problems and getting §lck. 
Studies conducted in ievetal 
small scale rubber goods manu­
facturing units have shown that 
they are using equipments and 
machinery which are outdated, 
considering their cheapness. No 
efforts are being made by such 
units to modernise their equip­
ments and machinery and as e 
consequence they fail hot only 
to achieve the optimum audiity 
but also to ensure avoidance bf 
wastage of materials and work­
man's time. Due to wastage 
leading to high cost of the 
products, coupled with the poor 
quality ofthe products, profitable 
marketing In such cases becorries 
difficult. In such cases sickness 
develop vary easily.
As a general rule, the small 
scale rubber goods manufact­
uring units in tlie State are found 
not to bother much about the 

I quality of the products they 
I  are manufacturing, probably be-

cau.'je the urge for quality con- 
trol, arising from competition 
was non-existent. Also In spite 
of the fact that the Indian 
Standards Institution hns already 
formulated national standards 
for most of the rubber products 
they have hot bothered much 
about quality control and 
Standardisation of the products.
As such, most of the units have 
not established any facilities 
for quality control and have not 
developed any proper inhouse 
specification for ensuring the 
quality of their products. This 
lack of quality mindedness 
among the small scale rubber 
goods manufacturing units is 
yet another major cause tor 
development of sickness of 
atleastsome units.
Modern trends
The technology of rubber products 
manufacture is a rapidly chan­
ging or̂ e. therefore, unless the 
entreprenuers keep abrest of 
the modern trends in product 
design, machinery and techno­
logical practice. It will bo diffi­
cult to become competitive. 
Once the products produced in 
a unit, find It difficult to compete 
In the market, profitable mar­
keting will become difficult 
and under such circumstances 
chances for development of 
sickness vtflll become more. Most 
ofthe rubber product mana- 
facturlng units In the State are 
using Natural Rubber as the 
main raw meterial. Due to sea­
sonal variation In production, 
there w ill be much variations in 
the' fiupply-demand of the differ- 
pnt types and grades of NR. 
Usually the supply position of 
some of the premium grades bf 
dry NR and latex concontretes 
are found to be erratic and price 
fluctuatloha of such grades are 
also found to bo fantastic. Sucfi 
situations of nonavailability bf 
the right type and grades of NR 
at steady prices round the 
year artd the consequent high 
cost of production leading to 
poof Cl>ancê  for profltaWe 
marketing, ere also found \ i 
cause sickness of some units. 
Remedies for the sickness 
Having identified some ofthe 
major causes of sickness among



,he sm all scftle rubber goods 
m a iiu fac lu rin q  un its  in the slate, 
it ir, imporalivB to  s iig q o s l 
aDPfopfial® remedies w h ich 
w ou ld  cute the s ickness. But 
in  th is con text, it  is important 
to  inontion tha t som etim es it 
w ilt bo be lte r to  n llow  sick units 
wh ich are beyond redemption, 
to  c lo se  instead o f sink ing  large 
am o fn ts . in  rev iv ing  them. In 
place o f such  s ick  units, modern 
un its can be substitu ted, in 
the case o f other such units, 
the most im portant remedies that 
can be con s ide red  fo r curing  the 
s ickness in sm all scale rubber 
goods m anufacturing  un its are 
the fo llow ing :

rial talents are made available 
toth<  ̂sick units.

1 ) S tim u la tion  o f grow th
2) Im p ro ve m e n t  of m a n ag em en t
3) M odern isa tion
4 )  Im p ro ve m e n t  o f th e  in d u ­

s t r ia l c l im a te  a n d  la b o u r  
p ro d u c t iv it y ;

5 )  Im p ro ve m e n t  o f m a rk e t in g  
a n d  a d o p t io n  o f  th e  c o n ce p t  
o f Q ua lity  Marketing; and

6) M ak ing  availab le all the 
d iffe ren t types and grades 
o f NR  and com pounding 
ingred ien ts at reasonable 
and steady  prices.

For b e tte r g ro w th
The merger o f s ick  un its into 
v iab le  ones, as w e ll as expansion 
and d ive rs ifica tion  o f some of 
the s ick  un its, can result «n the 
stim u la t ion  o f g row th  and once 
it is poss ib le  to  ensure the 
unh indered g row th  o f the un its 
concerned, the industries con ­
cerned w il l  becom e healthy. 
Improvem ent o f the management 
of the un it concerned  can also 
act as a m ag ica l cure sometimes. 
In th is  con nec tion , it is pertinent 
to remember that there w as no 
good un it w h ich  bad manage- 
m ei't c o u ld  take in to liqu ida tion
and in reverse, there w as no bad
unit w h ich  good  management 
cou ld  no t transform  in to  a heal­
thy un it. In fact, there are 
str ik ing  cases w here good mana­
gem ent has brought aoout a 
virtua l U - tu rn  In the v iab ility  
and p ro fita b ility  o f s innll scale 
units. Therefore, the nqenciet^ 
re spons ib le  fo r developiv,ent ot 
rubber based industries in the 
state w il l have to  make it a pomt 
to ensure thdt the nght m anjge

Modern isation 
Modernisation can be well 
recognized as a cure for the 
sickness of some units where 
use of outdated equipments and 
machinery and technology ate 
practised. Since modernisation 
can result in the production of 
quality goods and avoidance 
of wastage, the competitive 
position of the products in the 
market can be enhanced. There­
fore, modernisation is a move in 
the right direction. But at times, 
implementation of moderni* 
sation programmes though can 
result in remarkable gains in 
certain areas, social 
environments w ill make it often 
quite d ifficu lt to obtain maximum 
gains from such programmes. 
When sick units are modernised, 
the entreprenuers w ill hesitate 
to rationalise the labour so that 
the productivity per worker can 
be genuinely increased to pay 
for the increased burden of 
depreciation and interest charges 
that must be borne consequent 
to the installation of the latest 
capital equipments and facilititis. 
if the unit being modernised 
fails to establish substantial

higher productivity. Tliesf* stops 
would go a long way in preven­
ting sickness of units.

expansion of its capacity required 
for m itigating the necessity of 
etrenching the excess work 
force, the full gains cannot be 
srecured through modernisation. 
The importance of maintaining 
industrial peace in the State, 
for curing the sickness of some 
units cannot be underestimated.
If the State Government can 
ensure industrial peace by taking 
aopropriate policy decisions from 
time to time, it w ill be possible 
to avoid sickness in many cases. 
A lso constant v ig il on labour
productivity is requited w ith a
view  to ensuring optimum results. 
It w ill be worthwhile in this 
context to mention thatproduc. 
tion linked wage system may 
Drove to be rewarding for achie­
ving optimum labour productiv.ty 
PmTjerlV devised incentive 
scliomes and oilier measures can 
he n improve discipline in organ. 
I  K  It would be necessary 

Ws to tscons der
lnn 6 0f '"Ijour laws w l.lch

Poo r M arketing  
The mostimportantcause for the 
sickness of small scale rubber 
products manufaclurino units 
in the State is the poor mfirk'itimj 
arrangements made and available.
It appears that a number of 
factories soon after their establ­
ishment used to gel sick due i
to difficu lties in marketing, T liis  j 
clearly indicates the substantial 
ground to be covered in the 
improvement of maiketing for 
curing sickness. S low  growtli 
in domestic demand for som 
products has been a crilica 
factor in some cases and in soch 
cases it is important to  institute 
steps which would bring greater 
consumer dynamism. These can 
include rationalisation of the 
excise duty structures and rnote 
concerted efforts for controlling 
the cost of production. Lower 
duties and cost o f production 
w ill help narrow the present 
gap between domestic and ii \:'i- 
national prices and thus iniprovfl 
exportability. The resultant 
increased production and sales 

, w ill compensate the Government 
for any loss in revenue arisu g 
from reduced duties. Marketing 
products w ith specificahon can 
also prove to be useful in develo ­
ping a growing demand, thereby 
avoiding marketing problems 
and consequent sickness. Tne 
role of exports of rubber products 
in improving marketing and 
en su r in g  betto r capac ity  »> '''«■  
t io n  can  n o t be u nd e t-e s lrrra tad .
In th is  con text, the  produrjts 
w h ic h  have  e:<poit po ten tra l neet) 
to be id an t it ie d  and  such  jJOten 
t ia ls  sh o u ld  be  exp lo ite d . Thrs 
w o u ld  bo fe a s ib le  if  proper encou- 
renem en ts  are g iven . P rovrsron 
o f a ss is tan ce s  fo r  q u a lity  co n tro l 
and m arke tin g  b y  c p "o e in e d  
agen c ie s  w h ic h  sho u lrl m d u d e  
m arltet research , „
c e r t if ic a tio n , o rg an ised  i j "  " 9
an d  export, e ls o  w i l l  be  h e lp lu l 
h "  a v o id in g  m»rl<eting p rob lem s 
and consequent s'ckness ol 
u n its . A ls o  by  m a ilin g  avni^ ib le 
a ll the  d iffe re n t types and  g'^itla* 
„  n r  an d  the in..poitant co n ip o  .
Ending ingredients, at ..a so ri-

1 able and steady prices, the



p rob lem  o f g o ttin g  s ic k  b y  m any 
sm alt sca le  u n its  can  be rem edied.

T h o ik jh  the above  re fe rred  rem e­
d ie s  fo r c u rin g  sc ik n e ss  in  the 
case  o f  ru bber g o od s  m anufacf- 
u r in q  u n its  m ay prove to  be 
u se fu l. i i  is  im po rtan t to  sta te 
tha t p re ven tion  is  bette r than 
cure . A n  a ttem pt has the refore  
been  m ade to  lis t  o u t ten  com m - 
ondm ents w h ich  if adhered  to, 
can  p reven t s ic k n e s s  in  sm all 
s c a le  ru bber g o o d s  m anu fac tu ring  
u n its . T lie y  a re  the fo llo w in g ;

1. R e co gn ize  the need  for 
c o n t in u o u s  im provem en t o f 
the u n its  a lready  es tab lished  
and  m ake con ce rted  e ffo rts  
to  in no va te  in  all areas

2. M a ke  a va ila b le  the raw  m a t­
e ria l re qu irem en ts  of sm all 
sca le  u n its  a t reasonab le  and 
s te ad y  p rice s  th rough  the 
m in im um  num ber o f reputed 
s pp lie rs  w ho  can  p rov ide 
a fter sa les se rv ice .

3 . En su re  q u a lity  o f  the p ro d u ­
c ts  p rod u ced  by  reso rting
to  p re ven tive  a c tion .

4. Encourage all personne l 
con nec ted  w ith  the opera tion 
and  m anago inen t o f the un it 
to  id e n t ify  and reso lve 
prob lem s.

5. Iden tify  sou rce s o f w astage 
and w aste fu l p rocedure s and 
cu re  a t source.

6. Ensure tha t the o rgan isa t iona l 
and  m anagem en t system s 
fo llo w e d  support in nova tion  
and  con t in u o u s  im prove­
ment.

7. P ro v id e  sup e rv is ion  fo r p ro ­
b lem  id e n t ifica t io n  and 
prob lem  so lu tion .

8. M ake  advance m arketing  
arrangem ents and ensure 
regu la r cash  f lo w .

9. M a in ta in  g ood  labou r re la ­
t io n s  and  ensure optim um  
lab ou r p ro d u c tiv ity  through  
m otiva tion .

10. IVIaintain a v ig o ro u s  and 
in no va tive  tra in in g  prog r­
am m e cove rin g  a ll areas o f 
p roduc t deve lopm en t, m anu­
fa ctu rin g  and m arket deve ­
lopm ent. Institu te  tra in ing  
o n  the jo b  fo r a ll em p loyees.

Conclusion
S ickne ss  o f a good  percen lnye 
o f sm all scain rubber based 
indu str ia l un its, is one o f the main 
reasons fo r the poor deve lop ­
m ent o f rubber based industr .i- 
lis a t io n  in Kernlii, The main 
causes o f s ickne ss  am otig  the 
sm all sca le  rubber g ood s  m anu­
factu rin g  un its  in the  S ta te  and 
the rem ed ies suggested  need 
care fu l con s id e ra tion  by nil 
c oncerned . S teps !o  ensure that 
the rubber based indu stria l units 
in the S tate  adhere to  the ten 
com m andm ents g iven, need 
be taken by the concerned 
agen cies to p revent s ickness 
am ong sm all sca le  rubber based 
in du strie s in  the State w ith  a 
v ie w  to  ach iev ing  rapid NR 
based in du str ia lisa tio n .
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C O M P O lin U S  r o R  s o l a r  m e a t  s i o r a g e

Otgai)ic compounds that accumulate 
so la r energy, which can be tapped 
la te r, have been developed at tlie 
Institu te  of Chem istry a t  a faranch of 
the USSR Academy of Sciences. 
Products of petro-chem ical synthesis 
form the basis of these substances. 
Under the in fluence of sun light, 
chem ical transfo fm ations take |
p iace in  them tesu lting  in a new |

"P e rson a l W r ite r '', the process 
developed by a French Company, 
a llow s the transform ation o f hand­
w ritten  te x t s to  typed ones on the 
s ’ tcen of a personal computer 
w ithout the help of a koy boaid. 
The system com prises a specia l 
tab let, hold ing a sheet of paper, 
an e le ctron ic  pen for w r it ing  and 
handw riting  recognition  so ltw aro .

product which can store the accu­
mulated heat.
One of the s c ie n tis ts  of the  project 
said tha t one k ilogram  of the 
product can accumulate 300 k ilo - 
ca lo ries, su ffic ien t to  heat a few  
dozen litre s  of w ater to bo iling  
po int. The substances can be carried 
even in a suitcase. In order to 
release therm al energy, i t  is 
necessary to add a spec ia l catalyst.

TUe V V R U E -T Y P E R
Personal W riter, wh ich now works 
on Apple M acintosh , can memorise 
the s ty le  of handw riting w ith  a 
relatitfo ly high degree o l to lcrance 
in draw ing. This has novci been 
achieved in a s a iis la c to ry  manner 
be’ ore in PCS. The recognition of 
h anrfn i'tten  sc rio t frnm a binary 
coding tab le t necess itated w rit ing  
in cap ita l le tte rs  as the cursive

If needed the substance-accumulator 
can be charged from solar fays 
( jractica lly  any number of times, 
fo r chaig ing, the new compounds 
Bre put into a solution poured into 
a transparent vessel, like one of 
Quart?, and pieced in the sun.
A few houts later, the liquid can 
be used. Tbe charged substance 
qan be kept in the form of 
c rysta ls.

letters used to be ill-assimilated 
by the pattern recognition soft­
wares.

The software also contains a dicti­
onary of 20D,0D0 words for an 
automatic correction of spelling 
mistakes

—  S c ien t ific  and Techn ical News 
from France



W t GROW m m w  -  

m  I HE nOHlH-EA^J I
P C  c v n i A n  I A S  c i m i n M R N  n u B B E r  r o a i h '

. U „ „ .  qe% ot Ind ia 's m bbor is 
In the narrow  b e ll on the 

 ̂ <h w este rn  coast in Karala 
* 0  Kanvakum ari D istrict o l 

and in e  ptodu-
exparted  be 2 ,20,000

acs and the c o n s u m p lio n  
about 2 ,55 ,000  tonnes. What

™ e o f u b b e r
A u to  tyres and tubes -  52% 
C yc le  tyres and tubes 
T tead tubber 
Foo t w ear 
B e lts  &  hoses 
Latex  Foam  
Others

P to ie c t io n s  o l dem and lo r  fubbet i f  Je Ja lo^ 'd^ ooL in u i'e s .
have  been  m ade in  the  recen t s te ady  im provem ents
K '  „̂V several .ae jK ies - t te   ̂ o .rco .n trv .

it v»orjld be vnry reasonalJH 
to expect this figure to 
least 0.5 kg. per capita per year 
by the turn o( the century.
For the then enpectcd P W “ '® 
tion of lOOcroies, the rubber 

Applied Economic Researcn, consumption v«ould work out to
the Rubber Board, the various least 500,000
M s S i p n s  of Rubber Growers ( joOO AD. Th.s l.gure would 
„ “ the Associations of the tyre 600,000
and non-tyre manufacturing capita consumption o tru

ijdBL oy several agencies - the 
Sub-Group on Rubber of the 
Workinq Group on Plantation 
Crops of the Planning Commiss­
ion, the Sub-Group on Plastics, 
Elastomers and Engtneeririg 
Plastics, the National Council of 
Applied Economic Research, 
the Rubber Board, the various 
A,-.-,s îatinn«; of Rubber Gtowe

12%
5% 

11% 
6% 
4% 

10% . 

100%

and the Associations o« xne ly 
and non-tyre manufacturing 
industries. After studying the 
latest data and «fi nf
the assumptions made by all ol 
them 1 feel that it would be 
tea lislic  to pioject 'he f  
in the next few years as given 
below:

2000 AD. This ligure
reach 600,000 tonnes >f per
capita consumption of lubber 
becomes 0.6 kg, per year.

P roduction  p ro spec ts

^'“ i=£;L"?ub’b.'‘r ^ : « t ‘°e"ach

The consum ption  of r u b ^ „ ,

' " S r ^ r u " b b e ,

Year ^

1986-37
1987-88
1988-89 
1939-90 
1994-95 
1999-2000

---------- 'l^ m h e ticR iil^ ® '
NaturalRubbe;-------------- -------------- -

255.000
273.000
293.000
315.000
420.000
560.000

72.000
75.000
77.000
80.000 

100,000 
110,000

^ S i S S ' ^
- f s V f ^ r h i f S . e r . .  Please I S'e°i‘E .̂̂ .l̂ râ d'”

eases f “ ' ‘ " Z t  the 5^hto7th! 
year of tapping ,em8lns

\ h e S l e |  s<»'« “̂ ^“3  by°
duction rsthon o „

multip lyn'9 ^  the cor 
the difler'i'J'O^^P'^ectero. f  
gpoi'ding yw ld P  ̂ ,npi
'“ ^ “ ' ' ’ ' ? t i n c r S i n P ' « >tation and the

?? 'saT sum :d ;ha t replan.mo



w il l  be at t lie  ra te o f 4 0 0 0  ha. 
per year du ring  the 7 th  P lan  pe riod  
and 7 0 0 0  hi), per year du ring  
the 8 th  P lan . T tia an t ic ip a ted  
la te  o f  n e w -p la n t in g  in  The tra - 
d it io n iil ru bber g ro w in p  a iea 
w o u ld  be o n ly  3 0 0 0  ha. per year 
du rin  ) the  7 th  P Jan an d  abou t 
6 0 0  :ib. per year d u rin g  the 8th  
p lan  period . A s  the use o f 
a dvanced  p la n t in g  m ate ria ls  like  
p o lyb ag ge d  p la n ts  w o u ld  be more 
com m on  in  the n ine tie s , area 
p la n ted  u n t il 1994 , m ay be 
c on s id e red  fo r e va lua t ing  the 
y ie ld  a t the tu rn  o f the century. 
There is  3 p o s s ib ility  to  increase 
the p ro d u c t iv ity  in  the trad itio f.a l 
ru bb e r area as a re su lt o f  the 
p o pu la r ity  o f  the new  h igh  y ie ld ­
in g  c lo n e s  l ik e  RRII 105 , w id e ­
sp read  u se  o f  fe rt ilis e rs  based  on 
s o i l  and  lea f ana lysts , use o f 
y ie ld  s t im u la n ts  and ra in  gua rd ­
ing , re d u c t io n  o f im m atu r ity  
p e r iod  b y  irr ig a t io n  and  use o f 
p o iyb ag ge d  p la n t in g  m ateria l, 
ad o p tio n  o f  c o r re c t tapp ing  and 
p ro ce ss in g  p ro cedu re s  and use 
o f  fu ng ic id e s .

Production Projections 
The p ro d u c t io n  p ro je c t io n s  
o b ta in e d  a fter ta k in g  in to  a ccoun t 
a ll the se  fa c to r s  are g iv e n  b e lo w ;-

1 9 8 6 -8 7  -  2 20 ,0 0 0  tonnes
1 9 8 7 -8 8  -  2 4 0 ,0 0 0
1 9 8 3 -8 9  -  2 6 0 ,0 0 0
1 9 8 9 -9 0  -  2 80 ,0 0 0
1 9 9 4 -9 5  -  3 90 ,0 0 0
19 9 9 -2 0 0 0  -  490 ,0 00

T hus a gap o f ab ou t 7 0 ,0 00  to n ­
nes o f f4atural R ubber w il l  be 
the re  in  2 00 0  A D , n e cess ita tin g  
im po rt o f NR , lo s in g  fo re ig n  
exch ange . If w e  w a n t to  avo id  
th is  d ra in  o f  fo re ig n  exchange, 
w e  have tw o  a lte rna tives:

(t) P ro d u c in g  an a d d it io n a l 
q u a lity  o f 7 0 ,0 0 0  to nne s  o f 
S y n th e t ic  R ubber (SR)

(ii) P ro d u c in g  an ad d it io n a l 
q u an tity  o f  7 0 ,0 0 0  to n n e s  

. o f  N a tu ra l R ubber (N R )
I  by ta k in g  up  rubber c u lt i­

v a t io n  in  n o n -tra d it io n a l

There is  no p rob lem  in m anu fa ­
c tu rin g  syn th e tic  rubber but the 
fo llo w in g  facto rs  have to  be 
b o rne  in m ind;-

(i) The h igh  in it ia l cos t. The 
syn the tic  rubber p la n t Is 
a m ore cap ita l in tens ive  
u n it than the rubber p la n ­
ta tion . Investm ent required 
per un it o f  rubber p rodu ­
ced  is three tim es m ore
in the case  o f SR . A  s ize a ­
b le  po rtion  o f th is  in v e s t­
m en t w il l  have to  be tn 
fo re ig n  exchange.

( i i)  S R  p la n t gene ra te s m uch 
less  em p loym en t oppo rtu ­
n it ie s  than w ha t an equa l 
am oun t in vested  In p la n t­
a t io n s  can  generate . O ne 
u n sk ille d  w o rke r per ha.
is the jo b  p o ten tia l in  a 
rubber p la n ta tion .

( i i i)  SR  p rod u c tion  requ ires 
c o s t ly  energy  inpu ts, w h ile  
the rubber p la n t p roduces 
natu ra l ru bber as a re su lt 
o f  pho to syn th e t ic  a c tion  
w ith o u t any en e rg y  inputs.

( iv ) W h ile  the SR  p la n t p ro d ­
uces  e ff lu e n ts  w h ich  ca ll 
fo r c o s t ly  treatm ent 
p rocedu re s to  a vo id  en v ir­
onm en ta l po llu t ion , the 
rubber tree p u rif ie s  the 
a ir and the en v ironm en t 
b y  re leas ing  o xygen  Into 
the atm osphere.

(v) The rubber p la n ta t io n s  
w h ich  are g ene ra lly  ra ised  
a lo ng  s lopes w ith  con tou r 
b und s and g ro w n  in  a sso ­
c ia t io n  w ith  a legum inous 
cove r c ro p  p ro v id in g  a 
g round  cover, prevents 
so il e ro s ion , regenerates 
so il and im proves the m icro  
c lim a te  o f the  area sub st­
a n t ia lly .

(v i) M o s t  o f  the areas c o n s i­
de red  f it  fo r rubber c u lt iv ­
a tion  in the N o rth  East 
and  o the r new  reg ions, are 
a lready  b a d ly  d enuded  as 
a re su lt o f ind isc r im in a te  
jhum ing  (sh ift in g  c u lt iv a ­
tio n ) B y  g ro w in g  rubber 
in  su ch  land s  -they can  be 
regenerated , the e co n o m i­
c a lly  b ackw a rd  tr lb a ls  and 
o the rs go t f ’xed  on  to  the 
land  and the ir en tire  
patte rn  o f  l ife  w il l  undergo  
a b ig  change. They  w il l  
sta rt w o rk in g  hard once  
they  f in d  the la tex  o o z in g

out o f  the hark o f the 
tree. S teady  em ploym ent 
and steady  incom e w ii: 
change  the ir ou tlook  com ­
ple te ly . T h is  w il l  URher in 
a b ig  so c ia l re vo lu tion  in 
these backw ard  reg ions.

Future Plans
Thus, if  w e  w an t to  c lo se  the 
gap by  p roduc ing  m ore NR , we 
have to  p lan very m uch in adv­
ance as the rubber tree w il l start 
y ie ld in g  the com m od ity  on ly  
a fter 7 years o f p lan tin g . The 
new  area expected  to  be brought 
under rubber in the trad itiona l 
rubber g ro w in g  reg ion  durii g 
the 5  yea rs o f 7 th P lan  may not 
be m ore than 15 ,000  ha. and 
tha t d u ring  the 8 th P lan  may 
n o t exceed  3 ,000  hn. T h is  is 
because  o f several (factors 
in c lu d in g  the lim ited  ava ilab ility  
o f  su itab le  land  in  Kerala and 
K anyakum ari D is tr ic t and the 
recan t fa ll in  rubber prices, m aking 
them  low e r than the 1983, 1984 
and 1985  p rices, th oug h  the 
c o s ts  have been s te ad ily  go ing  
up. T h is  m eans that w e have 
g o t to  turn to  n o n -tra d it io n a l 
re g ions  like  the N o rth -East, 
Andam ans, O rissa , Bastar D ictrict 
o f  M adh ya  Pradesh. Goa, Karn­
ataka and Sou the rn  M aharashtra. 
It is  in  these c ircum stan ces , that 
the Governm en t has asked  the 
R ubber Board  to  launch  a cam p­
a ign  fo r p ropagating  rubber in 
the  new  areas. The Board 's  
p lan  is  to  p la n t about 25 ,000  ha. 
to  3 0 ,000  ha. in  these non-trad i- 
t io n a l a reas du ring  the 7th  Plan 
period . The rubber from  these 
new  areas w il l  sta rt reaching 
the m arket around  1995  and by 
2000  A D , the p roduc tion  from 
th is  area w il l  reach a leve l o ' at 
le a s t 30 ,0 00  tonnes per year. 
S in ce  all these new  p lan ta tions 
w o u ld  be o f h igh  y ie ld in g  va rie ­
t ie s  a lone, an average p roduc lion  
o f abou t 1 200  kg. per hectare 
can  ea s ily  be ach ieved  from  there 
by  then. T ak ing  in to  accoun t 
the  g ro w th  o f con sum ption  
beyond  2000  A D , w e  have to 
aim  at a new  p la n tin g  rate o f nt 
le a s t 8000  ha, eve ry  year in 
these non tra d it io n a l reg ions 
from  the b eg in n in q  o f the 8th 
P lan  and stepp ing  it  up to  a level 
o f  abou t 10 ,000  ha. per year 
from  1995.



v«ill till! 'U b be ' p lant grow 
. i l l  nnd v ieM  lubbe r in llio  non - 

r i'o i llo na l .te a s , w h ich  do not 
the round  the year warmth 

sunsh ine and the cop ious 
‘ra infall en joyed by Kerala or 
kanyakunrari D isttm l?  Here, wo 
need not have to  hve on hopes 
Slone. Tire firs t few  rubber 
n an ta lion s ra ised  in Assam, 

iT tiou ra , Andam ans end Goa a 
1 ow years ago have already started 
S d i n g  by now . The total area 
E e d  is 1425 ha. in  Assam, 

i S  ha . in Tripura, 860  ha. in 
Andam ans and 720  ha. rn 
Meghalaya and 700 ha. in 

O ut o f th is, tapp ing has 
g ° “„ „ i n  436  ha. in  Tripura, 136 
ha In Assam , 64 ha. m M egha- 

' 125 ba. in  Goa and 600 ha.
n Andam ans. Cons idering  the 
poor qua lity  o f the p lanting and 
mointonance in  m ost of these 
early p lan ted  areas, the y ie ld  
being  ob ta ined  now  is very 
encourag ing  and the productiv ity

tlie raising of rubber piantations 
in non-traditional regions refeirad 
to above if the annual rainfall 
is at least 1200 mm. and if the 
temperature does not go beyond 
1 0 X  end 38"C. During the first 
ihiee years of the plant's growth, 
it may have to be tjiven at least 
one wetting in a week during 
the rainless months.

\

w ill be not very much below
leve ls ob ta ined  in Kerala.the

Though rubber trad iliona lly  
g row s w e ll in the reg ions between 
0 to  10 degrees o f latitude on 
either s ide  o f the equator it 
is a tough  and hardy p lant and 
it can thrive in less congenia l 
c lim ates as w e ll. The Rubber 
Board has started  recommending

ru t ; ' -

Rtsearchers at lh» Ce iilrc  Intmn*- 
t io i ia l Aa iicu ltu ra l T iop ical 
Cn itm bia hava «o ike il oat a simple 

methoil . f  pro iliii:!"; „
iaocalum. so that t i l .  sm jll l« » ' ' s  
can introdnco them into tk s "  
them sB lms. Th» it i . a t is t s  sam tst 
that small areas 
ihoo ld  ba s ln iilis e il,  
shoulrl than be " " l . i . j
s la i l i r  inoculaiii "
lo r its  adapt.tioa to S P " ' ' '. '  
anO craps. O ' " ' i .  
p laat (legumes) c .a  be grov."

Viable Projects 
But, what w ill be the cost of 
raising the plantation in the non 
-traditional areas? What is the 
point in producing the rubber in 
the non-traditional area, if the 
cost of production becomes very 
high? is  it worthwhile to invest 
in such a venture our scarce 
resources? These are alt gen­
uine questions which call for 
explanations.
Let us examine the various cost 
components. Wages form about 
57% of the total annual expendi­
ture in maintaining a plantation 
and about 70% in the cost of 
establishment of it. It is in this 
element of cost that the non - 
traditional areas score over the 
Kerala-Kanyakumari belt where 
the wages are very high, in fact 
100% higher. Costs of fertilizers, 
fungicides and planting materials 
are almost the same. The cost 
of land also is very low  in the 
non-traditional regions, While

thT total cost of raising a 
of rubber plantation and mv 
taining it for the 7 year immat. 
period is about Rs. 28.000/ m 
Kerala, the same is only 
Rs. 1 9 ,0 0 0 / - in Orissa. The 
wage levels and therefore the 
cost are more or loss at the Onssa 
rate in the other new aieos as 
well. The only additional item 
of expenditure to be added in the 
non-traditional areas is the cost 
of irrigation. Since the irrigation 
required for the young rubber 
plant is only one wotting a week 
and that too during the summer 
months alone (10 litres per plant 
per week in association w ith 
mulching) heavy expenditure i 
w ill not be incurred on that. We 
have already seen that the pro- , 
ductivity of the rubber plantation 
in non-traditional areas w ill not 
be very much below the levels 
attained in Kerala. But, then the 
cost also is less than the 
cost of cultivation m Kerala. 
Thus, it is clear that the rubber 
plantations in the Notth-East and 
other new regions w ill be em in­
ently viable projects.
Considering all these factor^ it 
is obvious that we should take 
full advantage of the abundance 
of sunshine and other favourable 
conditions in our country and try
to  g row  na tu ra l rubber to  the
maximum possible extent. 9

. P L A N T  N O U R I S H M K N I

the lieltJs using minimum quantities 
of agrochemicals, according to

'pTnBrs trained in this 
PIOJOC. ebool

surp'iee only a
; L ” ^ ^ ' . i : ^ : : " r i . s e -

fungi, whicli have 
fic ia l association
whose roots thaY inhabit. L iterally 
meanir.0 'funBUS-roots-, mycorrhaae 
tap their host plant's ability to pho- 
tosvnlliesise, absoibiin between 
10 anil 40 per tent el tbe tmbo- 
W dutos andotb ir nn lritue sub
sLnces it  preiletes. In e<tl.J»l«. 
ihe longi helps in " I ” " .; ,; l „ , f ’tb e r ;,ts ,s t.m ..n d | ii.- ito
t i l l  plants viith elements s-icb e>
nil,m en. pbnsplinrns, tepper and iini:
that ere v ita l lor s ro« *



w in  be at the rate o f  4 0 0 0  ha. 
per year du rin g  the 7 th  P lan  period  
and 700 0  ha. per year du ring  
the 8 t l i P lan . The an iic ip a ted  
rate o f n e w -p la n t in g  in  the tro 
d it io n .i l ru bber g ro w in g  area 
w o u ld  be o n ly  3 00 0  ha, per year 
du rln  j  the  7 th  P la n  and  abou t 
6 0 0  J»a. per year d u rin g  the 8th 
p lan  pe riod . A s  the use o f 
a d van ced  p la n t in g  m ate r ia ls  like  
p o lyb ag ge d  p la n ts  w o u ld  be m ore 
com m on  in  the n ine tie s , area 
p la n ted  un t il 1994 , m ay be 
co n s id e re d  fo r eva lu a t in g  the 
y ie ld  at the tu rn  o f the  cen tu ry. 
There  is  a p o s s ib ility  to  increase 
the p ro d u c t iv ity  in  the tra d it io n a l 
ru bbe r area as a re su lt o f  the 
po pu la r ity  o f the n ew  h igh  y ie ld ­
in g  c lo n e s  lik e  RRII 105 , w id e ­
spread use o f  fe rt ilis e rs  based  on  
s o i l  and  lea f ana ly s is , use o f 
y ie ld  s t im u la n ts  and  ra in  gua rd ­
in g , re d u c t io n  o f  im m atu r ity  
p e r iod  b y  irr ig a t io n  and  use o f 
p o lyb ag g e d  p la n t in g  m ateria l, 
ad o p tio n  o f  c o r re c t tapp ing  and 
p ro ce ss in g  p ro cedu re s  and  use 
o f  fu n g ic id e s .

P ro du c tion  P ro jec tio n s  
The  p ro d u c t io n  p ro je ctio n s  
o b ta in e d  a fte r ta k in g  in to  a ccoun t 
a ll these fa c to rs  are g iv e n  b e lo w ;-

1 9 8 6 -8 7  -  2 2 0 ,0 0 0  tonnes
1987-88
198S-89
1989-90
1994-95
1999-2000

2 4 0 .0 0 0
260 .0 0 0  
2 80 ,0 0 0
390 .0 0 0
490 .000

T h u s  a g ap  o f ab ou t 7 0 ,0 0 0  to n ­
nes o f Natu ra l R ubber w il l  be 
the re  In 2 00 0  A D , n e cess ita tin g  
im po rt o f NR , lo s in g  fo re ign  
exch ange , i f  w e  w an t to  avo id  
th is  d ra in  o f  fo re ign  exchange, 
w e  have tw o  a lte rna tives:

(i) P ro d u c in g  an a d d it io n a l 
q u a lity  o f 7 0 ,0 0 0  to n n e s  o f 
S y n th e t ic  f^ubber (SR)

(ii) P ro d u c in g  an add it ion a l 
q u an tity  o f 7 0 ,0 0 0  to n n e s  
o f N a tu ra l R ubber (N R ) 
by ta k in g  up rubber c u lt i­
v a t io n  in  n o n -tra d it io n a l 
a reas.

There is  no  p rob lem  in  m anu fa ­
c tu rin g  s y n th e t ic  ru bber but the 
fo llo w in g  facto rs  have to  be 
b o rne  in  m ind:-

(i) The h igh in it ia l cos t. The 
syn th e tic  rubber p la n t is 
a m ore cap ita l in tens ive  
un it than  the rubber p la n ­
ta tion , Investm ent requ ired  
per un it o f  rubber p ro d u ­
ced  is three t im es m ore
in the case  o f SR . A  s ize a ­
b le  po rtion  o f th is  in ve st­
m ent w il l have to  be in 
fo re ig n  exchange.

( ii)  SR  p la n t gene ra te s m uch 
less em p loym en t oppo rtu ­
n it ie s  than w ha t an equa l 
am oun t invested  In p la n t­
a tion s  can  generate . O ne 
u n sk ille d  w o rke r per ha.
is  the jo b  po ten tia l in a 
rubber p la n ta tion .

( i i i)  S R  p rod u c tion  requ ires 
c o s t ly  energy  inpu ts, w h ile  
the rubber p la n t p roduces  
natu ra l ru bber as a re su lt 
o f  pho to syn th e t ic  ac tion  
w ith o u t any  energy  inputs.

(iv) W h ile  the  SR  p lan t p ro d ­
uces  e ff lu e n ts  w h ich  ca ll 
fo r  c o s t ly  treatm ent 
p rocedu re s to  a vo id  en v ir­
o nm en ta l po llu t ion , the 
rubber tree p u rif ie s  the 
a ir and the en v ironm en t 
by re leas ing  o xygen  in to  
the atm osphere.

(v) The rubber p la n ta tio n s  
w h ich  are g ene ra lly  ra ised  
a lo ng  s lope s  w ith  con tou r 
b und s and g ro w n  in  a sso ­
c ia t io n  w ith  a legum inous 
c ove r c ro p  p ro v id in g  a 
g round  cove r, p reven ts 
so il e ro s io n , regenerates 
so il and im proves the m icro  
c lim a te  o f  the  area su b s t­
a n t ia lly .

(v i) M o s t  o f  the areas c o n s i­
de red  f it  fo r rubber c u lt iv ­
a tion  in  the N o rth  East 
and o the r new  reg ions, are 
a lready  b a d ly  d enuded  as 
a re su lt o f  ind isc r im in a te  
jh um ing  (sh ift in g  c u lt iv a ­
tio n ) b y  g ro w in g  rubber 
in  su ch  land s  th e y  can  be 
regenerated, the e co no m i­
ca lly  b ackw a rd  tr ib a ls  and 
o the rs go t f ’xed  on to  the 
land  and the ir en tire 
patte rn  o f  l ife  w il l  undergo  
a b ig  change. They  w il l 
sta rt w o rk in g  hard once  
they  f in d  the la tex  o o z in g

ou t o f the bark o f the 
tree. S teady em ploym ent 
atid  steady incom e w ili 
change the ir ou tlook  cotn- 
p le to ly . T h is  w il l  usher in 
a b ig  soc ia l re vo lu tion  In 
those b iickw n rri rcn ions.

Futu re  Plans
Thus, i f  w e w an t to  c lo se  the 
gap by  p roduc ing  m ore NR , we 
have to  p lan very m uch in adv­
ance as the rubber tree w il l start 
y ie ld in g  the com m od ity  on ly  
a fter 7  years o f p lan ting . The 
new  area expected  to  be brought 
under rubber in  the trad itiona l 
rubber g ro w in g  reg ion  during 
the 5 yea rs o f 7 th P lan  may not 
be m ore than  15 ,000  ho. and 
th a t du ring  the 8 th P la n  may 
no t exceed 3 ,000  ha. Th is  is 
because  o f severa l [factors 
in c lu d in g  the l im ite d  ava ila b ility  
o f  su itab le  land  in  Kerala and 
Kanyakum ari D is tr ic t and  the 
recen t fa ll in  rubber prices, m aking 
them  low e r than the 1983, 1984 
and 1985  prices, th oug h  the 
co s ts  have been s te ad ily  go ing  
up. T h is  m eans that w e  have 
go t to  tu rn  to  n o n -tra d it io n a l 
re g io n s  tike the N orth -East, 
A ndam ans, O rissa , Bastar D istrict 
o f  M adhya  Pradesh, G oa , Karn­
ataka and Sou the rn  Maharashtra, 
It is  in  these c ircum stan ces , that 
the G overnm ent has asked the 
R ubber Board  to  launch  a camp­
aign  fo r p ropagating  rubber in 
the  new  areas. The Board 's  
p lan  is  to  p la n t about 25 ,000  ha. 
to  3 0 ,000  ha. in these non-trad i- 
t io n a l areas du ring  the 7th  Plan 
period . The rubber from  these 
new  areas w il l sta rt reaching 
the  m arket around  1995  and by 
20 0 0  A D , the p roduc tion  from  
th is  area w il l  reach a leve l o ‘ at 
le a s t 30 ,0 00  tonnes per year. 
S in ce  all the se  new  p le n ta iio n s  
w o u ld  be o f h igh  y ie ld in g  va rie ­
t ie s  alone, an overage p roduction 
o f  abou t 1200  kg. per hectare 
can  ea.'iily be ach ieved  from  there 
by  then. T ak ing  in to  account 
the  g ro w th  o f con sum ption  
beyond  2000  A D , w e  have to 
a im  a t a new  p la n tin g  rate o f ai 
le a s t 8 0 0 0  ha. eve ry  year in 
these non tra d it io n a l reg ions 
from  the b eg in n in g  o f the 8th 
P lan  and stepp ing  it  up to  a level 
o f  abou t 10 ,000  ha. per year 
from  1995.



Bu l v«lll n l? " '  S'OW
woli ontl v iB ltl lubbe r m 11 .  non 
Maditional orMJ;, w h ich  do not 
L ' ° l  the round the yeat warmth 
and 'su rsh inB  and tho cop ious 
“  in fa ll en ioved  by Kerala or 

' • D istrict?  Here,
S d r " " ' ’ ' " ' ”  to  livo  on hones 
^ono. The lir s t  few  rubber 
o antations ra ised  in Assam,
T iioura Andam ans and Goa a 
Jew years ago havo already started 
yie ld ing  by now . The total area 
S an ted  is 1425 ha, in Assam, 

■& 00  ha , in  Tripura, 860  ha. in 
fn d a ^ a n s  and 720  ha, in 

' M eg iia la ya and 700 ha. in 
Goa, O u t o l th is, tapping has 
begun in  436  ha in  T ripm a, 136 
1,0 In Assam , 64 ha, in M egha- 
S a  1 2 6 h a , in Goa and 600 ha. 
In Andam aris. Cons idering  tho 
' oor qua lity  o f the p lanting  and 
m aintenance in  m ost o these 
eatlv p lan ted  areas, the yie ld 

! being ob ta ined  now  is very 
encourag ing  and the p io d u c t i. ity  
„ , ill be not very much below  
the leve ls  ob ta ined  in  Kerala.

the raising of rubber plantations 
in non-tr8ditional regions lefetred 
to above if the annual rnitifall 
is at least 1200 mm, and if the 
temperature does not go beyond 
I C ’C and 38''C. During tlie first 
three years of the plant's growth, 
it may have to be given at least 
one wetting in a week during 
the rainless months.

\

Thouah rubber trad itionally  
arow s w e ll in  tho reg ions between 
0 to  10 degrees o f latitude on 
either s ide  o f the equator it 
is a tough  and hardy plant and 
it can th rive  in  loss congenia l 
c lim ates as w e ll. The Rubber 
Board has started  recommending

Viable Projects
But, what w ill be the cost of 
raising the plantation In the non 
•traditional areas? What is the 
point in producing the rubber in 
the non-traditional area, if the 
cost o f production becomes very 
high? is it worthwhile to invest 
in such a venture our scarce 
resources? These are all gen­
uine questions which call for 
explanations.
Let us examine the various cost 
components. Wages form about 
57% of the total annual expendi­
ture in maintaining a plantation 
and about 70% in the cost of 
establishment of it. It is in this 
element of cost that the non- 
traditional areas score over the 
Kerala-Kanyakumari belt where 
the wages are very high, \n fact 
100% higher. Costs of fertilizers, 
fungicides andplantingmaterials 
are almost the same. The cost 
of land also is very low  in the 
non-traditional regions. While

tho total cost of raising a 
of rubber plantation and m. 
taining it for the 7 year immat. 
period is about Rs. 28,000/- m 
Kerala, the same is only 
Rs. 1 9 ,0 0 0 / - in Orissa. The 
wage levels and therefore the 
cost are more or less at the Ons.sB 
rate in the other new areas as 
well. The only additional item 
of expenditure to  be added in the 
non-traditional areas is the cost 
of irrigation. Since the irrigation 
required for the young rubber 
plant is only one wetting a week 
and that too during the summer 
months alone (10 litres per plant 
per week in association w ith 
mulching) heavy expenditure 
w ill not be incurred on that. We 
have already seen that the pro­
ductivity of the rubber plantation 
in non-traditional areas w ill not 
be very much below the levels 
attained in Kerala. But, then the 
cost also is less than the 
cost of cultivation in Kerala. 
Thus, it Is clear that the rubber 
plantations in the North-East and 
other new regions w ill be emm- 
ently viable projects.
Considering all these factor^ it 
is obvious that we should take 
full advantage of the abundance 
of sunshine and other favourable 
conditions in our country and try 
to grow natural rubber to the 
maximum possible extent. m

f i l l : '  ' ■ •

ne sua ic lis is  the Centri. InH ina- 
t io M l A s r icn ltiiro l Tropical (CIM). 
Colonitlia have m oilie il out a simple
m Bllio il of p rodocin j rnycorrhilie
inotiilom , so that the sm » '
t jn  in troduce tlio ia  iiilo  their lum s

themsolves, 3 ” '
thot snrall aroas o l H  sri 
should bo s te iilise d , «nd th.V 
sboold then b .  i"lec>ed “ , 
. t . i t e i  Inooolurti sP»c'e“ V . ' ' ' '  “  
lo r its  .daptotion to s P . ' c i " " " " ’  
and crops. A le s t piovvinp !»>' .
pfant (1..P1..S) c ,n b esro«n iii

PL.\NT NOURISHMENI

the lie lds usinl oiiniirioio qoontities 
of ijioche liiicB ls, occoidiog to

h i l r s  t.ain.<l i. this .

r s E .:S V S r S “sofpH.d cnl» • ? i ' 7bn ol inoculum and smllll
I

M^OTrhirae .re microscopic soil

»hlch ha« m'itualli, bon.-
ficial association
whose toots they inhabit. lite ia ltY
meanins’ lungin-rO"ts',«HCOrrhiiae
tap tbeii host plant's ability to pho-
tosyntbasise, absorblns b.meen
1 0  and 10 par cant ol the caibo- 
bydiatas anjotbor iiutntue sub 
stancos it produces. In encbanjo, 
tbs lunal helps in ellectivs expan­
sion nltba root system, ..dp r..« l.s
til, plants «lth elements s ich as 
nitrojan, pbnspbntns, cnpp.i and imc 
that are vital lor iro«tb
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If

R ubber in du stry  is  a com p o s ite  
indu stry . Fo r m ak ing  rubber p ro ­
d u c ts  a num ber o f in g red ien ts  
o th e r than  ru bber are requ ired . 
The  tu b b e r used  b y  m anu fac tu re rs  
m ay be na tu ra l ru bber, syn th e t ic  
ru bber o r c o m b in a t io n s  o f the 
tw o . There are m anu fac tu re rs 
w h o  u se  rubber in com b in a t io n  
w ith  p la s t ic s  in the m anufactu re  
o f som e p ro d u c ts . O ne  o f the 
e s sen t ia l re qu irem en ts  in  trou b le  
free m anu fac tu re  o f rubber 
p ro d u c ts  is  the  q u a lity  con tro l 
o f  raw  m ateria ls.

E q u a lly  im p o rta n t is  the con tro l 
o f  s teps in ru bber p ro d u c t m an u ­
factu re . The im po rtan t steps in 
ru bber p ro d u c t m anu fac tu re  are 
m ix inc j, shap ing  and  v u lc a n is ­
a t io n . P ro ce ss in g  o p e ra tio n s  in 
a fa c to ry  shou ld  be ca rr ie d  o u t 
un d e r s ta nda rd is ed  co n d it io n s  
to  en su re  trou b le  free w o rk in g . 
S e rv ic e  requ irem en ts o f the 
p ro d u c ts  and  the c on fo rm ity  
s ta n da rd s  b y  the  p ro d u c ts  m anu ­
fa ctu red  are to  be en su red  by 
p ro d u c t m anu fac tu re rs . P roper 
te s t in g  fa c il it ie s  are n ecessa ry  
fo r th is . In tens ive  te s t in g  fo r a 
p ro d u c t is  e s sen t ia l fo r an 
in d u s tr ia lis t  to  k n o w  h is p roduc t 
and  ‘ o im prove it. Som e o f  the 
d e fu c ts  c an n o t b s  de te cted  by 
v is u a l ob se rva tion .
In th is  paper it  is  p roposed  to  
d is c u s s  b r ie f ly  the above  aspects 
w ith  som e illu s tra tio n s .

Rav.' material selection and 
quality control.
The im po rtan t raw  m ateria ls 
used in  ru bber in du stry  can  be 
c la s s if ie d  under one  or the o the r 
g ro up s g iv e n  in  the tab le  be low ;

G roup

1. R ubber
2, P tastic ise rs

Pep tisers 
A c t iv a to rs  
F ilte rs -R e in fo rc in g  
N o n -re in fo rc in g  
A cce le ra to rs

7, C u r in g  agen t
8, A n t io x id a n t/A n t i 

o zonan t
9, S pec ia l ad d it iv e s

Exam ples

(N atu ra l, syn the tic  o r recla im ) 
(M in e ra l rubber, ester p la s tic ise r 
p inetar, m ine ra l o il)
(Renta ch lo ro  th io  pheno l type) 
(Z in c  o x id e /S te a r ic  ac id)
(C a rbon  b la ck -s ilic a )
(C lay , w h itt in g )
(S u lphenam ides . th ia zo le s  th io  
carbam ates)
(Su lphur, perox ide , resins)
(P B N , D P PD )

(B lo w in g  agent, Retarders,
ab rasives, c o lo u r  etc).

In m any sm a ll rubber indu str ia l 
u n its  fs c i ll t ie s  fo r q u a lity  che- 
c k in q  o f  raw  m ate ria ls  are 
absen t. Instance has com e to  the 
no tice  o f  th is  au tho r w here in 
one  u n it Z D C  w as used in p lace 
o f  Z in c  O xide. B o th  are w h ite  
c o lo u re d  m eteria ls. O ne  is  an 
u ltra  acce le ra to r, the o ther is an 
ac tiva tor. The w h o le  m ix  w il l  be 
scrapped by  such  a m istake . In 
ano th er in stance  a m anufactu re r 
has used Ch in a  c la y  in p lace o f 
z in c  ox id e . The p ro d u c t w il l  no t 
read ily  undergo  v u lcan isa t io n  in 
th ise  case . T hese  d e fe c ts  are 
o ccu r in g  because  o f  la ck  o f  q u a ­
lity  assessm ent o f raw  m ateria ls. 
Poor quality
Instances have a lso  com e to  the 
n o t ice  o f the au tho r w here the 
poor q u a lity  o f  raw  rubber used 
has a ffe cted  adverse ly  the se rv ice  
life  o f end  p roduc ts. A  part icu la r 
m anufactu re r w h o  w as us ing  
Es tate  B ro w n  C repe rubber in his 
p roduc t m ix  had to  face  com p l­
a in ts  from  con sum ers  on  poor

se rv ice  l ife  o f the tyres they 
produced . O n ana lysts o f the 
sam ples o f E S C  used by th is 
m anufactu re r in de ta il it w as 
observed  that the ash con ten t in 
EBC  w as 20%  in  som e cases. 
Th is  w as w il lfu l con iam ina tion  
o f the raw  rubber by supplier. 
There w ere a lso  instances iff 
w h ich  Estate B row n  crepe w e ie  
adu lte ra ted  w ith  sk im  rubber. 
W hen  such  lo w  grade rubber is 
used, the ox id a tio n  resistance 
o f the w ho le  m ix w il l  tio decre­
ased and the se rv ice  life  o f the 
p roduc t w il l  com e dow n .

P rob lem s o f th is  nature con  be 
overcom e on ly  if  the m anu­
factu re rs do  regu lar qua lity  
check in g  o f the raw  m eteria ls. 
For raw  rubber there is ISI 
sp ec if ica tio n . It is o n ly  a m atter 
o f cu r io s ity  fo r you to  exam ino 
w hether the  r?w  rubber you 
procure con fo rm s to  ISI spec ifi­
ca tion . The IS No, p rescr ib in  j 
raw  rubber sp ec if ica tio n  is IS 
4588 . The properties spec ified
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Lnm cos «nd to assess the vari­
ation in its propettiBS.

cvn lho tic  lubbor is  aiso used hy 
some o l the inanu lactu ie ts .
Many sm all indu stria iis ts  have 
no idea about the quantity  of
synthetic  rubber to  be used
, ln no  w ith  natural rubber for tiie 
"J“ "2 la c tu re  o f d ifferent p ro ­
ducts T ii is  author had occasion 

exam ine a typ ica l fo rm uia for 
.read m anufacture used by 0 
sm all indu stria lis t . The polymet 
con ten t o f the form ula w as as 
show n below .

Natural rubber shee ts. . 11.1
(R M A )

Poly  Buta d iene 
Recla im  rubber

Even in a 9°°^  qua lity  tread the 
hflse DoWmer com position  need
on ly be in  the fo llo w ing  propor­
tion

Some work in this lins was cJone 
by this author and the results 
indicate that the treads w iihoul 
anti-oxidants gave some tread 
life as those w ith antioxidants

bet mixing is a matter to be c< .
sidered seriously by all manu- 
lacturers. The use of raw

8.0
1.0

Natu ra l rubber 
Po ly  Bu ta  diene 
Rec ia im  W TR 

Total rubber

75.00
20.00 
10 00

The per k ilog ram  cost of formula 
wUh h igher am ount of Po ly  bu r, 
diene w il l bo around one rupee 
h igher In po lym er s ide alone^
It need no t be em phasised that 
such a b lgh  c os t o f polymer used 
in fo rm u la  w il l  l»=>l.'“ ™ S ,  
erosion  In the margin of profit 
of a tread un it,
sting  th ing  seen in s o m e  form ula­
tion o f re tteaders is  the 
use o f an t iox id an ts in P 'o d " ^ ' ’ "  
of treads. It may be a mattar ot

tread in  th is  =l'0!> o m l

Judt.Ing  from  the cost o f these 
m e t ir ia ls  to  day It 
say that one o n  eas ily  save w  
to  60 PS, per k ilo  P ™ f “ «  ^
cost by d ispens ing  " I " ' ’  ' “ n,i. 
m a te iia is  o r at least by su 
a lly  re ducing  the ir quantity.

Properties and conformity to 
standards of each compounding 
ingredient should be assessed by 
every manufacturer. There are 
ISl standards for the HAF black, 
the CBS, S, Zinc oxide. Stearic 
acid and every such chemical 
used in industry. It is good to 
test and assess the quality of 
these cos ily  materials which is 
bought and used in large quantity. 
Table II of this paper gives the 
IS No. for various raw materials 
used in rubber industry. The 
Consultancy Division of the Rub­
ber Board can help a lot in 
standardising the quality of the 
taw materials used in the factories 
of small industrialists. The inter 
-changeability of the chemicals 
used in manufacture is another 
important point to be considered 
by the small industrialists. When 
a particular accelerator is absent 
some times manufacturers stop 
production. There was shortage 
of an accelerator vulcacit DZ in 
the market sometime back. 
Many have stopped production 
of tread. It is possible to use a 
combination of delayed action 
accelerator and a retarder to get 
Ihe same effect as that of vulca­
c it OZ Some manufacturers 
who came to the  Rubber Board 
w ith this problem were given this 
suggestion and they could coat • 
nue their p rod uc tio n  without 
increasing the cost. Similarly ' 
It Is possible for a manufacturer 
of tread to t S ' “ co.id8ryacceler 
ator systems in his tread In

Division.

materials and the procedure 
selected should be such that the 
mixing time and energy consum­
ption should be lowest- In many 
manufacturing operations use o! 
peptisers. o il extended natural 
rubber or constant viscosity 
rubber w ill prove to be helpful 
in reducing power consumption.

i V

Processing Operations
in ,he marrufacture of - u b W

! " ' " ™ M i S  o r?ubbe r and

'"« ± ;u % V s" in ^ m T « fn g S sa n d

Temperature of mixing
When compounding is done 
temperature of m ixing has to be 
controlled dpending on the naluie 
of the ingredients used.
Peptisers w ill give proper action 
only at temparatures above 7 0 X .
A t temperatures above 110 'C  tn- 
soluable sulphur w ill loose its 
insoluable nature. If mixing is 
done at higher temperature in a 
mix containing insoluable sulphur 
there w ill be tendency for bloom ­
ing in the mix during storage.
If synthetic rubbers or plastics 
are to be mixed w ith rubber it is 
necessary to  do mixing at higher
temperatures to ensure proper I
myscibility. In the case o l syn­
thetic rubber/natural rubber 
blending, î  necessary to do
the pre-mastication of the rubber
which has higher viscosity. I

Ex trus ion /Ca lende ring  !

In calendering and extrusion an 
important point to be ^
is the dimensional stability of the 
shaped products. C o m p o u n d s  
with excessive mill 
w ill have poor dimension stability
S e r  extriJsionor calendenng^ 
Suitable compounds should be 
ria<;ianed to over come this 
S m .  U has been proved

ôtd-pretr̂ ê lorrL'lS.r-
• " j ’u c " t s ' : i r g ^ o ° d ' r r 4 n a i  
Ctabilitv Porosity observed m

, s S d ? r ; . " ? ^ . » - d ' : i s o



' usinrj occelorfitors witfi good 
,orch sofety.

lo u ld in g
o m e  o f  th e  d e fe c ts  o b s e rv e d  in  
lo u ld e d  ru b b e r  p ro d u c ts  a n d  
te c a u s e s  fo r  th e se  a re  g iv e n  
3 lo w in  ta b u la te d  fo rm .

Defects in m icro  ce llu la r 
s o lin g  sheet p roduction. 
H o le s  and pin ho les in the 
bub led  sheet
Tliis defect can occur due Vo 
(a) entrapped air in the blank 
or (b) undispersed grit in the

a ture  o f de fect Reasons

Pock Marks, surface blemish Low viscosity of the compound.
with sharp edges

Entrapped air

Excessive flash

Poor knitting

Blister Tearing

nblem o o fK a tta i sheet 

; proper finish of the product

ib /em s o f straps Bloom

►

Excessive softening of compound 
on hot mould before pressure 
application.

Poor mould design. Improperblank 
shape. Low viscosity or softening 
of stock on hot mould.

Improper bumping. Excessive mould 
loading, improper mould closing, 
tow moulding pressure, high visco­
sity of stock. Improper mould design.

a) Incorrect size o f the blank, 
incorrect location.

b) Low moulding pressure
c) High viscosity of slock 

(incipient scorch)
d) Inadequate mould flow  time
e) Bloom or dust on stock.

A ir in blank
Improper mould design. Inade­
quate hot tear strength, exce­
ssive high curing temperature, 
over cure, fouled moulds and stick­
ing of moulding.
Inadequate application of mould 
lubricant.
Improper shape of blank and poor 
knitting. Under cure.

Soiled mould under cure.
Use of high loading of mineral 
fillers in the formulation.
Inadequate use of mould lubricants.

Sulphur bloom-under cure. 
Z in c -s t e a r a t e -lh \s  can  occur only 
in the surface of the strap, if 
excessive amount of stearicacld is 
used especially with loading 
of activated calcium carbonate.
With activated calcium carbonate 
use of stearic acid can be avoided 
from the fomulation.

compound or (c) undispnrsed 
blowing agent.

Sheets w it li cracked edges
This is due to a formula defect. 
Change in formula is required.
Many defects observed in moul­
ded products are due to non 
uniformity of press platen temp* 
erature, unsatisfactory design 
of the mould, excessive applic­
ation of mould lubricants or duu 
to unclean moulds. Sometimes 
defects occur due to Incorrect use 
of compounding ingredients. Indi­
vidual cases have to be studied in 
detail for giving proper corrective 
measures.
Common defects observed in 
moulded goods manufacture, 
foot wear, cycle tube/tyre manu­
facturing etc. are given in the 
annexure to this paper.

Quality con tro l o f finished 
products-
Testing of finished products and 
assessing their conformity to 
standards fixed by national 
standard body is important. It 
may be difficu lt for every small 
industrialist to set up testing 
facilities. The centres established 
for testing of products can be 
utilised for this purpose. The 
small industries service institute 
had set up a testing centre at 
Changanacherry mainly tor cater­
ing to the needs of Small Scale 
Industries. The Consultancy 
Wing of the Rubber Board has 
also facilities for testing a range 
of rubber products in accorda­
nce with the standards fixed 
by the Indian Standards 
Institution.
In all factories making good 
quality products, quality check­
ing of end products is one of 
their essential operations- 
Defective materials when rnorket- 
ed w ill spoil the reputation 
of the supplier. It is desirf^blo if 
manufacturers make attempts 
to market their products with 
ISI Mark. Any body who is 
interested in marketing the prod­
uce with ISI mark can also get 
full guidance on this from the 
consultancy division of tho 
Rubber Board.
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IS S T A N D A R D S  F O R  R U B B E R  A N D  R U B B E R  C H E M IC A L S

6 0 %  H A - L a le x IS : 5 4 3 0 -1 9 8 1

- d o -  M e th o d s  o f  te s l IS ; 3 7 0 8  ( l e i l )  -

R a w  N a tu ra l R u b b e r IS : 4 5 8 8 -1 9 7 7

- d o -  M e th o d s  o f  te s t IS : 3 6 6 0  (1) -

IS : 3 6 6 0  (III) -

S u lp h u r IS : 8 8 5 1 -1 9 7 8

C a r b o n  B l a c k s :

F E F IS - 8 1 3 5 -1 9 7 6

G P F IS : 1 0 3 5 7 -1 9 8 2

H A F tS  ; 7 4 9 7 -1 9 7 4

IS A F IS : 8 1 3 4 -1 9 7 6

S R F IS : 1 0 3 8 7 -1 9 8 2

S A F IS : 1 0 3 5 8 -1 9 8 2

C - b la c k ,  s a m p lin g  &■ T e s ts IS : 7 4 9 3 -1 9 7 4

S ty re n a te d  p h e n o l IS : 7 3 5 1 -1 9 7 4

S te a r ic  A c id IS : 1 6 7 5 -1 9 7 1

M e rc a p to b e n z th ia z o le IS ; 6 9 1 8 -1 9 7 2

Z n o IS : 3 3 9 9 -1 9 7 3

D ip h e n y l A m in e IS ■- 8 2 7 8 -1 9 7 6

D ie th y l,  P -p h e n y le n e  d ia m in e  (N , N ) IS  : 1 0 2 4 6 -1 9 8 2

D le th y le n e  s ly c o l tS  ; 7 9 1 8 -1 9 7 5

T e tra m e th y l th iu ra m  d is u lp h id e IS : 8 9 7 9 -1 9 7 8

N a -C a rb o x y  m e th y l c e llu lo s e IS : 9 8 3 0 -1 9 8 1

B a ry te s IS : 1 6 8 3 -1 9 7 3

B e n z o t h ia z y l- 2 - c y c lo  h e x y l-s u lp h e n a m id e IS : 7 0 6 9 -1 9 7 3

C a s e in IS : 3 9 9 - 1 9 6 7



p ro b lem s  in  M o u ia m s

su r fa c e  sh yne ss  
(s e sn  a t an ang le )

,  p o ckm a rk s  ^
S u r fa ce  b le m ish  w ith  
sha rp  edges 

1  En trspps '*  air
S h in v  c on ca ve  su rface

4 Exr.ossW e f la sh

Undercutf

5 p o o r k n it l ln o

6 Blister
7 ' P e b b lin g  H ard  speck  on 

s tre tc h in g

8. S l ic k in g

9. B lo o m

A ^ S lP ^ ^ o ^ -o n -n  hum id

w ea th e r

11 . T ea r in g

^ : S : : S t e n m g o , s . o c k o n h o ln io u W  before pressure 

application.

a) Poor M ou ld  design,
b) Improper b lank  shape
c) Low  v iscos ity  01 soUen ing o f stock on hot mould.
d) Improper bumping.

Excessive mould loading 
Improper m ould c losing.
Low  m ou ld ing pressure 
H igh  v is co s ity  of stock.
Improper m ould design (w ide land lw id lh )

a) Incorrect size o f blank.
Incorrect location. 

b l Low  m ou ld ing  pressure 
c H ighv isco s itV  o f stock (incip ient sco ch)
d) inadequate m ou ld f low  time (scorching)

e) B loom , d u s i on slock
f) Excessive lubricant c "

A ir in  blank
_  improper d ispersion o f curatives

(p o lish e d  su rfa ce  of 
m o u ld in g )

n mould

Undercure
Fou led  m ould. _
Inadequate m ou ld  lubricant.

If sulphur 
Undercure
Low  press temperature. 
Uneven platen temperatures.
Co ld  m ou ld/core 
Incorrect com poundmg.

temperature) 

r i " V a r e ' o .  b lank  and poor kn itting,

? , r : c o : : r .o .m u ,a , io n / m ix in g .

 ̂ U se o f scorched b lank^^^^,^ excessive
b) S tock  w ith  w ith  too



13. B u lg in g  o f  a r t ic le . 
P o r o s ity  in  c e n tre

P rob lem s-K a tta i sheets.
1. Im p ro p e r f in is h  o f  t l ie  

p ro d t in f

2 . D e p re s s io n s  o n  th e  s u r fa c e  
d u e  to  a ir  e i» trap m en t

3 . T e a r in g

P rob lem s in  M  C  straps

1 . A ir  b u b b le s  in  th e  s tra p s

2 . B ’ o o m in g

3 . A g e in g  o r  p o o r  s to ra g e  s t a b i l i t y  -

o f  s trap s .

4 . T e a r in g

T ro u b le  s h o o t in g  in  m ic ro  c e llu la r  
s o l in g  s h e e t p ro d u c t io n :

1 . I n c o n s is te n t  p ro d u c t io n  
( v a ry in g  sh e e t s iz e  and  
h a rd n e s s ) . T h e  re a so n  is  
th e  u n e v e n  d e g re e  o f  p re cu re  
w h ic h  m ay  b e  d u e  to  (a) 
u n e v e n  c u r in g  c h a ra c te r is t ic s  
o f  th e  b a tc h e s , (b ) v a ry in g  
te m p e ra tu re s  in  th e  p la te n s  
a n d  (c ) v a ry in g  p re cu re  t im e  
Cjiven in  th e  p ro d u c t io n .

; a ) T o  m a in ta in  th e  c u r in g
i c h a ra c te r is t ic s  a t e q u a l le v e l.
1 the  b a tc h e s  are b le n d e d ,
j T he  b a tc h e s  are m ad e

w ith  c u ra t iv e s  and  b lo w in g

a) U n d e rcu re .
b ) D ad  m ix in g .
c) I n s u f f ic ie n t  p re ssu re
d )  In s u f f ic ie n t  s to c k .
e ) Im p roper sh a pe  o f  b la n k , s to c k  f lo w in g  o u ts id e  the cav ity  

ra th e r th a n  in to  th e  c a v ity .

a )  S o i le d  m o u ld .
b ) U n d e rcu re .
c )  U s e  o f  h ig h  lo a d in g  o f  m in e ra l f i l le r s  in  th e  fo rm u la t io n .
d ) In a d e q u a te  u se  o f  m o u ld  lu b r ic a n t s .
a) Im p rop e r b la n k  e s p e c ia l ly  h ig h  ro u g h n e s s  o n  th e  b lank  

sh e e ts  c a n  g iv e  r is e  to  a ir e n trap m en t.
b ) Im p rop e r s iz e  o f  b la n k . ,i
c ) Im p ro p e r d e s ig n  o r m o u ld  e s p e c ia l ly  if  f ro m  ; the tw o  

c a v it y  o n  b o th  s id e s  o f  th e  m ir ro r f in is h e d  s ta in le s s  steel 
sh e e t.
S t ic k in g  In th e  m o u ld  d u e  to  u n d e rcu re  o r  s o ile d  m ou ld .

a) L o w  c o m p o u n d  v is c o s it y ,  lo w  m o u ld in g  p re ssu re .

i)  S u lp h u r  b lo o m -U n d e rc u re
ii)  Z in c  s te a ra te -T h is  c a n  o c c u r  o n ly  o n  th e  s u r fa c e  o f  the 

s to rp  if  e x c e s s iv e a m o u n t o f  S t. A c id  is  u se d  e s p e c ia lly  
w ith  lo a d in g  o f  a c t iv a te d  c a lc iu m  c a rb o n a te . W ith  ac t iv a ted  
c a lc iu m  c a rb o n a te , S t . A c id  c a n  b e o m it te d  fro m  the fo rm u ­

la t io n s .
a) U n d e rcu re
b ) O v e rc u re
c ) C o lo u r s  u se d  s h o u ld  b e  free  f ro m  Io n ic  oppe r im p u r it ie s .
d ) in a d e q u a te  d o s a g e  o f  A n t io x id a n t .

a ) D u r in g  p ro d u c t io n  
i) S o i le d  m o u ld
II) H ig h  lo a d in g  o f  m in e ra l f i l le r

b ) D u r in g  se rv ic e
I) Im p ro p e r c u t t in g  o f  th e  f la s h .

a g e n t  a n d  th e n  s to re d  fo r 
a ro u n d  2 4  h o u rs . O n  th e  
n e x t  d a y , s h e e ts  f ro m  d if f e r ­
e n t  b a tc h e s  a re  p ic k e d  up 
fo r  w a rm in g  a n d  th e  b la n k s  
are m ad e . In th is  w a y  th e  
c u r in g  c h a ra c te r is t ic s  o f  th e  
b a tc h e s  c a n  b e  e v e n e d  o u t  
to  c e r ta in  e x ten t.
T h e  tem p e ra tu re  v a r ia t io n  in  
th e  p la te n s  o f  a m u lt id a y  
l ig h t  p re ss  c a n  b e  d u e  to  
f a u lt y  s te am  c o n n e c t io n s  o r 
w a te r lo g g in g  in  a s te am h ea t-  
e d  p re s s  o r d u e  to  fa u lty  
w o rk in g  o f  tem p e ra tu re  c o n ­
tro lle rs  on  an  e le c t t ic a l ly  
h e a ted  p re ss.

c )  If th e  p re s s  o p e n in g  on  a 
h y d ra u lic  p re ss  c a n  b e  a u to ­
m a t ic a l ly  c o n t ro l le d  b y  a 
t im e r v a r ia t io n s  in  th e  p recure 
t im e  c a n  b e  a v o id e d . O ri a 
h an d  p re ss  d u e  to  th e  d if f i ­
c u lt y  o f  o p e n in g  th e  press, 
th e  d e g re e  o f  p ro cu re  can n o t 
b e  a c cu ra te ly  c o n t ro l le d  and 
o n e  h a s  to  l iv e  up  w ith  the 
v a r ia t io n  in  s iz e  a n d  hardness 
o f  th e  p ro d u c t.

N o n -u n ifo rm  sh e e t (E d ge s  
n o n p a ra lle l)
T h is  d e fe c t  re s u lt s  If (a ) the re  
is  a lo s s  o f  g a s / c o m p o u n d  
fro m  o n e  s id e  o f  th e  m ou ld



Of (b> the  d eg re e  o f p fecure 
v a rie s  ovn r Ih c  shent.

If the  m ou ld  is  w arped  or 
im p rop e r ly  d e s ig n ed  and the 
sea l a lo n g  tho  edge  is  not 
p e rfe ct, w h u n  the  in ternal 
p re ssu re  in  the com pound  
sh o o ts  up  a fter the decom po ­
s it io n  o f  the b lo w in g  agent, 
o o z in g  o f th e  com pound  
sta rts . The  shee t has low e r 
e xp an s io n  in  the reg ion  w here 
th e  lo s s  o f g as  has occu red .
If the m o u ld  lo a d in g  is  too  
h igh  the  f la sh  tha t deve lops 
at the  s id e s  is  too  th ick , A  
th ic k  f la s h  m ay no t se t up 
b e fo re  th e  in te rn a l pressure 
b u ild s  up. W h e n  the b lo w ing  
agen t d e co m p o ses  and  the 
ir ite rn a l p re ssu re  b u ild s  up the 
th ic k  u n v u lca n iz e d  fla sh  w il l 
b e  p u sh e d  o u t and  the  com ­
p o u n d  le a kag e  can  start.

O n  a h and  p re ss  the c lo s in g  
p re ssu re s  are no t o f h igh 
o rde r. W ith  h igh e r m ou ld  
lo a d in g s  th ic k  f la sh  is  in e v it­
ab le , Even  w ith  co rre ct 
m o u ld  lo a d in g s  on  a hand 
p re ss, th e  m ou ld  m ay no t get 
p ro p e r ly  c lo se d  a long  all 
s id e s  and  ag a in  com pound  
le a kag e  m ay  start.

b)

b) S o m e tim e s  o n  a steam  heated 
p la ten  th e  tem peratures 
o ve r the w h o le  p la ten  area 
m ay  n o t  be c o n s tan t due to  
w a te r lo g g in g  to w a rd s  the 
ste am  e x it  end. The  re su lt­
an t u n e ven  deg ree o f p recure 
re su lts  in  uneven  expans ion .
O n  an  e le c tr ic a lly  heated  

I p la te n  w ith  m u lt ip le  heaters 
th e  tem pera tu re  can  bevar»ed 
ov e r the p la ten  su rface . 
M e a su re s  sh o u ld  be taken 
to  a v o id  th is  tem perature 
d if fe re n c e  o ve r th e  surface .

3) C u rve d  shee ts.
T h is  d e le c t  can  arise  w hen  
(a) t l ie  b o tto m  and  IpP  P '" ' ’ 
e n s  a ro u n d  th e  m ou ld  I ave 
u n e q u a l tem pera tu re  or (b) 
the b la n k  is  com posed  o t 
sh e e ts  Irom  ba tches  w  ll>
uneven curing charac enstrcs/

u n e v en  c o n le ii t  
a g en t o r Ic) m ou ld  
ore h ig h  le au in g  to  th ic lie t 
f la s h  fo rm a tio n .

U the platen temperatures 
are difforent (wi^ich can 
easily happen on a multiday 
ligh t steam heated press 
w ith p latens jo ined in  series) 
the side in con tact w ith  hot 
platen gets a higher degree 
o f precure and hence expands 
less. The sheet on removal 
from  the mould bents w ith  
the side in con tact w ith  hot 
platen on the inside.

W hen m uliico ioured sheets 
are to  be m anufactured the 
base com position (w ithout 
colours) shou ld  be identical 
for the d ifferent coloured 
batches to  ensure identica l 
precuring cha iacte ristics and 
iden tica l expansion character 
istic . A ny  dev iation in th is 
re spec tw ill lead toproduction  
o f curved sheets.

) A ny  excess com pound squee 
zed out of the m ou ld  on 
c losure shou ld  be Immediately 
w iped  out- The th in flash 
on the s ides o f M C  so ling  
sheets is a lw ays curved to 
a greater exten t and hence 
has less tendency to  expand. 
W hen the sheets come out 
from  the m oulds, the flash 
shou ld  be im m ediately tr i­
mmed o ff. The hot sheets 
shou ld  be stacked one above 
others w ith  a heavy w eigh t 
on top to fla tten the sheets.

4 Warped or w eavy sheets.
Th is defect is  due to  the fact 
that on release o f pressure 
the sheet is unable to  pop 
out o f the m ould 
Th is  may happen if (a) w e
open ing  th ^
n ii ir k  enough or (b) tne
r e r . s w e d % d in t l . e r . , o u ld
because of w edg ing  o f the 
f la s h  in  betw een the mould 
plates.

5 Bu lg ing  in  the sheets, 
n  The cu tsection  show s torn 

 ̂ tough edged w a lls  on the

■’ g i s g i r

blank. W hen the b lank is 
bu ilt up o f layers it  is  prefe­
rable to  keep the preforms 
stacked up and stored for 
few  hours so that the air in 
betw een the layers d iffuses 
out and the layers fuse 
together.

Hoses and pinholes in the 
fin ished sheet.
Th is  defect can arise due to
(a) entrapped air m the b lank 
or ib ) undispersed g rit m 
the com pound and (c) und i­
spersed b low ing  agent 
particle.

i) If th ick  b lanks are sheeted 
out d irectly from the m ill it 
is  very like ly  that the b lank ;
will contain air bubbles w h ich ;
enlarge on eKpanbion of the 
sheet. In th is case, it is 
advisab le to  a llow  the com ­
pound to run on the roll for 
sometime and then cut out 
the sheet,

b) Any  fille t/sand  or grit part- i
icle will not expand a long - 
vtjith the sheet and w ill form
a pinhole in the sheet On 
exam ination o f the p inhole 
by a m agnifym g g lass the 
fille r partic le can  be seen 
and its  nature can be some­
times judged by its appear­
ance.
The problem  arise w ith
improper types o f DNPT 
tvue b low ing  agents, n 
the batches after m ix ing 
the b low ing  agent a'® stored 
,or about 2<l hours and thenrewarmed this type o detect
is  m osdv overcome. If the 
oiob lem  persrsts w ith  the 
D NPT  type o f b low ing  agent,
? i t h J  th e  s u p p ly  of b low ing
agent shou ld  be changed 
nr e lse add ition  of the 
b low ing  Bgent litt le  esrher 
in  the m ix ing  cyc le  can be
considered.

7 Sheets with cracked edges
If the com pound is htghiy
0 dea w ith  inert m ineral

S S ^ n d " e c '( a im th T l“ S T e a ,



he m o u ld ing  pressure the 
sheet expands, the th in  flash 
tears o u t at places and 
som etim es the tear propag­
ates to  the sheet proper. 
Som etim es the  sheet im m e ­
d ia te ly  on  rem oval is  perfect 
b u t in a fe w  m inu tes starts 
c rack ing  and resu lts In a 
scrap p roduc t. The remedy 
lies in chang ing  the  com pound 
fo rm u la tio n . Part replace­
m ent o f SR by natu ra l 
rubber, reduc tion  in the Inert 
f i l le r  level a long w ith  the 
rep lacem ent o f the  level 
o f by re in fo rc ing  fille rs , 
increase in the levels o f 
p iastlc isers  and resins help 
to  overcom e the  problem .

P ro b lem s - C y c le  tubes
1. Improper f in is h  o f the tube

2. B u lg in g  o f tube  w h ile  tes ting

3. Extrusion defects
0) S corch ing  in the  extrude r

b ) Scorched partic les

4 . Tearing o f tubes w h ile  rem oving —

5. Lines on the surface o f the  tube  -

Bubbles on the sheet during  
poRtcure

This is due to  incom plete 
decom position  o f the b low ing  
agent during  precure. The 
procure tim e can be increased 
(a fte r ted u c tion  in acce­
le ra tor dosage to  keep the 
degree o f precure a t the 
same leve l). The decom ­
p os ition  o f the b low ing  
agent can be activated fu r ­
the r by use o f ac id ic  subs ta ­
nces e. g. Benzoic A cid  GK.

H igh shrinkage during  p os t­
cu re /s ta b iliza tion  step 
The degree o f precure can

be reduced by (a) low etitio . 
the acceletntor dosngH of j
(b) low oring  the precuring |
tem perature. |

For p roduc tion  o f consistently 
good q ua lity  o f microce!lLi!ar 
so ling  it is not necessary to  have 
e laborate p roduction  machinery 
and extensive laboratory fa d  
litie s  to  keep con tro l at every 
stage o f p roduction . By taking 
in to  considera tion  the basics of 
m ic roce lliila r p roduction  and 
tak ing  reasonable care at various 
stages o f p roduc tion  even a 
sm all scale m anufacturer w ill be 
in a pos ition  to  m anufacture 
cons is ten tly  good q ua lity  product.

a) S o iled  mandrels.
b ) A ir entrapm ent betw een m andre l and the tube.

' A ll a ir betw een the  tube  and m andrel shou ld  be removed 
by d raw ing  rubber piece w ith  hole over the  tube on the 
m andrel.

a) Uneven speed o f the conveyor in fro n t o f the extruder
b) B a lloon ing  o f tubes in the vu lcan iser due to  air entrapment 

betw een tube  and mandrel.
c) Undercure -  One o f the reasons m igh t also be due to  non­

removal o f a ir fro m  the  vu lcan iser. It is preferable to 
have an a ir ve n t over the vu lcaniser.

If w ho le  tube Is com ing very rough and enlarge then this 
is due to

i) Low  scorch sa fe ty  o f the com pounds
ii) Im proper co o l extruder

ii i )  H igh clearance between screw  and barrel.
If scorched partic les are com ing  over the tube, the defect 
is due to  fa u lty  design o f the d ie assem bly. Compound is 
g e ttin g  scorched at the  dead spots in the  assembly.

a) H igh  load ing  o f m ineral f ille rs  especia lly ch ina clay in the 
tube.

b ) Use o f h igh q ua n titie s  o f syn the tic  rubbers like  SBR, BR 
in the fo rm u la tion .

c) S oiled  mandrels

This is due to  c lo gg in g  o f the d ie due to: 
a) fo re ign  partic les com ing  e ither from  the polym er or from 

the  m ineral fille rs  used.
I t  is preferable to  s tra in  cycle  tube com pounds con ta in ing  
all ingred ients except su lphur T*he m asterbatch should be 
added to  the masterbatch before use.
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F inancia l Assistance for purchase of Rubber Rollers

Rubbet Boaid has decided to 
Qtant 50%  o f the cost as subsidy 
for the purchase o f hand opera­
ted rubber sheeting rollers to 
small rubber g 'ow ers Under 
the scheme, small rubber grow­
ers o w n ing  rubber plantations 
not exceeding 20.23 hectares 
in exten t having mature rubber 
area w ill be e lig ible to receive

As per the existing procedure 
one o f the prerequisites for issue 
o f new manufacturer s licer^ce 
is that the applicant should 
produce DGTD/SSi registration 
certifica te  or licence issued by 
the Panchayat /  Municipal /
C o r p o r a t io n  A u lh o n t ie s  t o  s ta r t  
the in d u s t r y  a t  the p ro p o s e d  
p r e m is e s .

the tinancial assistance. The 
subsidy is \imited to 50% of 
the actual price paid or Rs.
3500 00 whichever is less. The 
grower shall purchase the rnachine 
direct horn suppliers paying 
the full cost and thereafier apply 
for subsidy in the prescr»bed 
form. The applications for grant 
o f subsidy shall be submitted

procedure  modified

N n w  th e  a b o ve  c o n d it io n  has 
I b e e n  fu r th e r  re la x e d  to  th e  e x te n t  

th a t  i f  th e  a p p lic a n t  h o ld s  s a l.  
e s ta x  re g is t ra t io n  c e r t if ic a te  s u ch  
c a s e s  c a n  a ls o  be  c o n s id e re d . 
A c c o r d in g ly ,  a ll th e  U a is o n  
O l l ic e r s / E x c is e  D u ty  O ff ic e rs /

to  the  D y . D e v e lo p m e n t  O d ic e r  
o f the  c o n ce rn e d  R e g io n a l O f f ic e  
o f  the  R u b b e r  B o a rd . T he  d e ta ils  
o f th e  s chem e  c a n  be  h a d  fro m  
the  o f f ic e  o f  th e  R ub b e r  P ro d u c ­
t io n  C o m m is s io n e r , S a s t i i R o a d . 
K o t ta y a m  o r the  va r io u s  R e g io n a l 
O f f ic e s  a n d  R e td  O f f ic e s  o f 
th e  R u b b e r  B o a rd ,

ructed that where <he 
ho lds salestax registration 
certificate, those cases may also 
be recommended (or issue of 
new m anufacturer's »  
if they do not ho ld  DGTD /SSI
regSi^Btion certif ica ta/licence 
: „ u e d  by Panchayat/Munici-
'p X ,C o V = > io n

AiDjo_Ry®_£?2^

The M alaysian governm ent has 

—
assist rubber 'w or-
m ^ lp rfu n '/con tr ibu je d^ ^ ^ ^
■rep anting cess teyiMu 

This fund  is* managed by

«“ l 'k '7 r n d u “s ^ r y " s U n h o f d r

'’ “ ''^ '‘’ T o w e v e r ’ '’ ° a "d e c ! in r rn "

"“ „%o t S  S l»n< i"9 '’ “= 
TeSS^thBLs^.^^ndin^^
rd d T i^ U u S n d s  shou ld  alleviate

» a s T , 7 ' 'm i . o n ^ H a c . a r . _ ^

rep lan ting  annually



TIPS TO  BOOST 
R U B B E R  PR O D U CTIO N

* H ig h  y i e ld in g  p la n t in g  m a t e r i a l s

* L u s h  g r e e n  c o v e r  c r o p s  

J u d i c i o u s  m a n u r in g

♦ S y s t e m a t ic  a f t e r - c a r e

♦ E f f e c t iv e  P l a n t  P r o t e c t io n

♦ C o r r e c t  T a p p in g  M e th o d s

* A p p r o p r i a t e  P r o c e s s in g  o p e r a t io n s

p roper blending o f  these 

techniques w ou ld  ensure 

BUMBER RUBBER YIELDS.
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T H E  QUARTER

O ld  uneconom ic and low  yie ld ing rubber trees are 
retained by small holders in over 50000 hectares in 
the trad itional rubber grow ing regions o t Kara a 
S la te  and Kanyakuman D istrict o f Tam il Nadu, 
w h ich require immediate replanting. These units 
T e  a l iab ility  to the holders and the state s econo­
my as they tend to  depress the figures o produc^- 
inn and productiv ity o f natural rubber. In order to 
np„uade  the small growers to  fe ll their o ld  trees
and ta k e  up replanting using high y ie ld ing.m aten- 
l" , the f"!t)ber Board proposes to  launch an inten­
sive drive by convening group meetings in over 300

Ha"ndsome subsid ies and loans are ava ilab le  under 
the Rubber P lantation Development Schem e of the 
R ubb e r Board for replanting w h ich  are adequate 
”o c o v L  the entire cost o l 'r S
rn S e r th is  scheme include a cash subsidy of Rs 
Knnn/ ner hectare, long term Banit loan at reduced 
I t .  n f interest 3% rebate on the interest accrued, 
£ !  2% 0/ - a s  subsidy fo r procuring 450 polybagged 
" ,a n «  ® Rs 6 /-p e r J ia n t  and free technica l advice^

In v iew  o f these attractive 
Kat the small ho lde rs w ou ld  pay heed to  the 

o f the Rubber Board to  replant their o ld  trees.



b o /vF;d

Union Commerce Minister 
Shri P. Sliivasanker and the State 
Minister for Commerce Siiri Priya- 
ranjan Das Munshi visited tiie 
Rubber Research Institute of India 
on 20th and 23rd December 
1986 respectively.

O n  f iis  a r r iv a l a t t l ie  R ub b e r 
R e se a rc h  In s t itu te  o f  Ind ia ,
S h r i P  S ivasan l< e r w a s  
w a rm ly  re c e iv e d  b y  S h r i P C  
C y r ia c  I A S , C h a irm a n . R ub b e r 
B o a rd . S h r i G e o rg e  Jo s e p h  
M u n d a c k a l M P  ar^d S h r i O m m an  
C h a n d y  w e re  a ls o  p re sen t.
M e m b e r s  o f  th e  R u b b e r  B o a rd , 
S e n io r  O ff ic e r s ,  R e p re se n ta t iv e s  
o f  U P A S l,  A R K  a n d  le a d in g  
P la n te rs  w e re  p re se n t on  th e  
o c c a s io n . R e p re se n ta t iv e s  o f  th e  
S e rv ic e  O rg a n is a t io n s  o f th e  
B o a rd  g a r la n d e d  th e  M in is te r  on 
h is  a r r iv a l a t th e  G u e s t  H o u se  

' in the R R l l ,  C a m p u s . T he  
M in is te r  in a u g u ra te d  th e  C e n tra l
Testing L a b o ra to r y  a n d  the  
G u e s t  H o u s e  a n d  th e y  v is ite d  th e
v a r io u s  re se a rch  d iv is io n s . A t  
the T is s u e  C u ltu re  L a b o ra to ry  he 
w a s  s h o w n  th e  te s t  tu b e  ru bbe r 
p la n ts  w ith  w e l l  d e v e lo p e d  roo t 
a n d  s h o o t  sy s tem s.

The m e th o d  o f  ta p p in g  ru bb e r 
tree  a n d  th e  p ro c e s s  o f m ak ing  
ru b b e r s h e e ts  w e re  sh o w n  to  
h im . T h e  M in is te r  a ls o  s a w  th e  
m e th o d  o f m ak in g  in d u s tr ia l 
g lo v e s  in  th e  c o tta g e  secto r.

L a te r  th e  M in is te r  m et th e  re p re ­
s e n ta t iv e s  o f  v a r io u s  ru bber 
g ro w e r s ' o rg a n is a t io n s , ru bbe r 
d e a le r s ’ o rg a n is a t io n s  and  
re p re s e n ta t iv e s  o f p la n ta t io n  
la b o u r  T h e y  ra ise d  p ro b le m s  
p e r ta in in g  to  th e ir  re sp e c t iv e  
a reas. T h e y  h a v e  u n a n im o u s ly

d em an d ed  th e  n e ed  o f  a c le a r 
d e c is io n  to  p re ve n t th e  S ta te  
T ra d in g  C o rp o r ta io n  fro m  a rb itra - 

' l i l y  re le a s in g  im p o rte d  rubber. 
T he  M in is te r  re p lie d  s u ita b ly  to

the points fa's^d by the
re p re sen ta t iv e s . .
a n n o u n ce d  th e  s igr i 
b re a k  th ro u g h  m tissu^^ 
p ro p a g a t io n  o f fu



at the R ubber Research Insti­
tu te o f Ind ia by Dr. M P  Asokan, 
Dy. D irecto r. (Report on 
T issu e  Cu ltu re  e lsewhere)

Sh r i P riya ran jan  Das Munsh i 
arrived  at the  R R ll on 23rd Dece­
m ber 1986 . He w as accom panied 
by P ro f. P  J  Kurian M P , Shri 
O m m en C han dy  M L A  and Shri 
Jo s e p h  M cn ip a lly . Sh ri PC 
C y ria c , Cha irm an , Rubber Board' 
M em bers o f the Rubber Board, 
R ep re sen ta tive s o f rubber 
g row ers, traders and S ta ff O rga­
n isa t io n s  o f the  Rubber Board . 
re ce ived  h im - He v is ite d  various 
resea rch  d iv is ion s . M in is ter also 
v is ite d  th e  T issue Culture 
Labo ra to ry  and afterw ards add re­
sse d  a m eeting  o f M em bers o f the 
B oa rd . P lan te rs and Represen­
ta t iv e s  o f  G row e re ' A sso c ia tion s  
and  S ta f f  O rgan isa tion s  in the 
R ubber Board . □

T B I  TEST-TIBE BIBBEH 

i m «  XEW .iC H lIV EM m

A  sign ificant break through in tissue culture 
nropagation of Rubber fias been achieved at the 
Rubber Research Institute o f India, Kottayann by 
Dr M  P Asokan, Deputy D irector and his asso­
ciates Smt. P. Sobhana, Ass istan t Plant 
Physio logist and M iss, S, Sobha. Sc ien tific  A ss i­
stant. They have produced tissue cu ltured p la n .

w ith tap roots ready ’  oraf in.
Normally rubber has been propagated by gra 
of desired c lonal buds on open-pollm ated  seedlings 
However, trees derived from such practice have
few drawbacks. One such drawback is the
rootstock-scion interaction causing  h igh ly varia



rubber yield levels in plantations. Moreover, 
grafted trees have leaner tree trunks compared to 
trees grown from seeds. The grovi/th behaviour 
of tissue culture generated plants may be similar to 
seedling plants. Tissue cultured plants do not need 
grafting, thus circumventing stock-scion interaction. 
Besides, m illions of plants can be produced within a 
lim ited time using very little plant material and 
space.
Another significant difference is the increased girth 
of tissue culture derived trees when compared to 
traditionally propagated trees. Increase in trunk 
girth can result in increase in latex yield. Since 
the girth and the growth rate of such trees 
are higher, early tapping also may be possible. In 
all rubber producing countries, rubber tissue 
culture procedures are kept very secret due to the 
critical commercial value of the crop and the trade 
competition between such countries. Many 
rubber producing countries have been trying for the 
last several years to produce tissue cultured rubber 
plants, but so far very little success has been

NEW ACHIEVEMENT FOR 

CROP IMPROVEMENT

reported. And hence, for India, this is a very signi­
ficant step. Biotechnological techniques offer new 
vistas for plant and plant cell manipulation leading 
to crop improvement. New selection systems can 
be developed//7 where selections for disease 
resistance, cold resistance, drought resistance, 
etc. can be done in a flask full of thousands of 
'baby' plants, circumventing elaborate and expen­
sive field screening for such conditions. Hybridi­
zation between two cells originating from two 
widely different parents are possible vyhere conven­
tional breeding is not possible. Cellular mam- 
pulation for gene alteration, plant regeneration 
from single cells, introduction of cell organelles 
from one species to the next are some of the new 
techniques being tried on several crops. Hence 
Biotechnology research appears to have lots ot 
promise for crop improvement. ^



l a t e x

FOAM

NC S A M A J D A R

T e c h n ic a l S e r v ic e s  

lE L  L td  
W e s t  B e n g a l

The p ro d u c t io n  o f la tex  foam  is 
the m os t im p o rta n t o f  a ll la tex  
processes, as it is  the b u lk  c on ­
sumer o f la tex  u sed  d ire c t ly  In 
rubber in du stry . The  p rocess 
essen tia lly  c o n s is t s  o f  expand ing  
(foam ing) a su ita b ly  c om p o un ­
ded la tex  to  a  d e s ire d  vo lum e, 
setting (g e llin g ) the rubber 
partic les and  then  v u lca n is in g  
the product.

In the D u n lo p  p ro cess  sod ium  
silico fluoT ide is  used  as the 
gelling agen t. The  la tex  com po ­
und is  m ech a n ica lly  bea ten  up to 
a foam  and  then  the requ is ite  
am ount o f  a d is p e rs io n  o f sod ium  
s ilico f lu o rid e  is  added , w h ich , in 
presence o f z in c  o x id e , w il l  set 
the foam  to  a ‘ g e l ' w ith in  a few  
minutes. T he  'g e l le d ' p roduc t 
is then v u lca n is e d  in  steam .

A  typ ica l fo rm u la t io n  fo r latex 
foam is g iven  b e lo w ;

P a rts  b y  w e igh t 

60S; NR La tex  167 .0
20% Po ta ss ium  o le a te  
soap so lu t io n  5-0
50/i S u lp hu r d isp e rs io n  4 .0  
50% A cc icu re  Z D C  

i dispersion 2.0
i SOS A cc icu re  Z M B T  
. dispersion 2 .0

A t8chni Technical Seminar

Branch ^ub
Banga w as held on 22nd Feb/uarv i  u  R ishra.W sst
Shr. D ilip  sreevasthaw  Sate, m L ,  Kottayam.
the asminar. Dr. EV Thomas ' '^='=''” 3 inaugurated
and Dy. Director, T e c h n S  Chairman of the Kerala Sub  Branch 
welcom ed the particioan ,  of S ,. i  ’’ “ ‘'he r Board
Add itiona l Director M  , D,. KA  Jose,
ation address He exhm tirf ih  ■ ']. delivered the fe lic it-
to  start new latex !"'*V=t"ahsts and the entrepreneurs
manufactured in latqe numhi^ u liapBndinQ on items
gloves, bands etc Shri N C  ' h sa m p le s  o f rubber
Foam ’. Dr. M k M u k ta L ®
O fficars n f tho o .V h i,r o J f 'an c is  and the Technical
fo llow ed rtr F \/ participated in the d iscussions that
the seminar T h k^  Thomas summarised the recommendations of 
a n d S E e  ■ Ketala Sub Branch, the P lastic
thank , J  I'- Mohamed proposed a vote of

Of th e \e r lla "s 'u b  B r a S “ '

S ‘ 't o ‘ "m  presented by Shri N- C. Samajdar. He is the
W est Services (Rubber Chemicals), lEL  lim ited.

20% Acc inox  B disper­
s ion  2.5
50% Acc inox  SP  emul­
s ion 2.0
50% China c lay slurry  0-30.0 
Fast co lour as required
40% Z inc Oxide dispersion

10.0
Secondary galling agent 0.5-1.0 
20% Sodium  silico fluoride 
dispersion 5.0 -7 .5  or

as required

The function o f secondary gelling 
agent is to  reduce the gelling 
time so that no premature foam 
collapse may occur. Premature 
foam  collapse is a common phen­
omenon specia lly w ith those 
latices which show  a low  gelhng 
pH. Am ong the secondary 
ge lling  agents, commonly used, 
may be mentioned cationic soaps, 
triam ine base and guanidines. 
Vulcastab EFA which is a tria­
m ine base is available as a 
v iscous dark brown liquid m isc i- 
b le w ith  water in ail proportions. 
A  5Q°(̂  so lu tion in water is gene­
ra lly used and is incoporated 
just prior to the addition of the
m a in  gelling agent,viz. sodium 
silicofluoride.

in addition to its 
preventing the premature loam

1
collapse, Vulcastab EFA  also 
imparls a higher modulus to  the 
foam product and thus g ives a 
w orth-w h ile saving in cost. It 
has been found that as much as 
10% of latex can be saved by 
the use of Vulcastab EFA. Comp­
ression set o f the foam is also 
improved.

DPG, can a lso  be used as a 
secondary ge lling  agent. It is 
generally used as a 20% aqueous 
dispersion or as a composite 
dispersion w ith  zinc oxide.

Process
The process of foam production 
can be d iv ided into the fo llow ing  
steps:
1) Com pounding and maturing
2) Foaming and gelling
3) Vulcanisation
4) Washing and drying

1) Compounding and 
Maturing

The high ammonia con tent (0.7%) 
in ammonia preserved centrifuged 
latex is ob jectionab le , as it may 
cause ge lling  problem and poor 
foam structure. The ammonia 
con tent is b rought down to O.i 
to  0 1 5% by the add ition of



formaldehyde or by blowing 
moist air across the surface of 
the latex while stirring it.

Experience has shown that 
'maturing' the latex compound 
before foaming considerably 
improves the quality of the foam, 
fvdaturation can take place simul­
taneously w ith the deammonia- 
tion process. Part or whole of 
the sulphur and accelerator are 
added to the latex which is kept 
stirred under a current of air 
(to remove ammonia) and is 
maintained at a controlled tem­
perature s ligh tly above room 
temperature. After maturation is 
complete (12 -24  hours are gene­
rally required), the latex is com­
monly stored at a low  tempera­
ture and heated to the room 
temperature before use. One 
aspect of maturation is partial 
vulcanisation of the latex. P rinc- 
ipal function of 'maturation' is 
to assist in the control of hard­
ness and shrinkage. The modu­
lus is also improved and the 
final product is more lively with 
a better recovery.

The next step is to mix the rema­
inder of sulphur and accelerator 
and the other ingredients (exce­
pting zinc oxide and gelling 
agents) and subject the compound 
to foaming.

2) Foam ing  and G e ilin g
The foaming may be done either 
by a batch or a continuous 
process. In the batch process â  
simple equipment like 'Hobart' 
m ix e r is used. The mixer is 
provided with a wire cage which 
rotates in a planetary motion 
w ith about 225 r.p.m., vvhipping 
the compounded latex into a 
foam. The formation of the foam 
is also assisted by blowing air 
below the surface of the latex. 
The exact beating time required 
should be determined by experi­
ment. In normal cases, it varies 
between 15 and 20 minutes and 
the volume increase of the com­
pounded latex is generally from
4 to 6 times for cushions upto 
about 14 times for very soft, low 
density sponge. A f te r  the desired 
volume increase has taken place 
zinc oxide with the secondary 
noiiinn anffnt. if reouired. is

added followed by the gelling 
agent. The speed of beating is 
usually reduced at this stage 
in order to 'refine' the foam i e. 
to reduce the bubble size and 
this beating is continued till the 
chemicals finally added are 
uniformly distributed. This foam 
is then poured into the mould 
and the lid placed in position, In 
the batch process gelling, is 
allowed to take place w ithin 6 
to 10 minutes. By this time, 
however, the mould w ill be in 
the vulcanisation chamber.

The most popular frothing 
machine used in the continuous 
process is that known as the 
Oakes mixer. The mixing head 
of the Oakes machine consists 
essentially of a rotor which is 
totally enclosed within two stator 
members. Both the rotor and 
stator halves carry teeth enmesh­
ing with each other. Latex 
compound and air are metered 
accurately in the right propor­
tion to this head and broken 
into a fine foam, in a second 
mixing chamber, the zinc oxide, 
foam stabiliser and silicofluoride 
are metered in and mixed into 
the foam. The complete foam 
then passes through a polyethy­
lene hose to a moving hne of 
moulds which are closed autom­
atically when fu ll. During the 
progress of the moulds on the 
conveyor belt, the foam gels 
and the moulds then enter the 
vulcanising chamber.
in this process the time required 
for the foam to enter mto the 
moulds after introduction of the 
gelling agent is quite short and 
hence very fast gelling times, 
e. g. of the order of two mmutes 
are possible.
Construction of the moulds; The 
moulds for foam rubber are us­
ually made from aluminiumi 
because of the lightness, durabili­
ty and good heat conductivity 
of the metal. Stainless steel may 
also be used. Freedom from 
copper and manganese must be 
ensured.
When cushions and mattresses 
are made cylindrical cores are
attached to the lids which give 
the underside of the moulded foarri
the characteristic "honey comb

apperance. The crores are gener. ’
ally of such size that at no point* 
the actual wall thickness of the 
product exceeds three-quarters * 
to one inch. The main object of 
this type of construction is to 
ensure adequate vulcanisation 
in the centre of the foam. There 
is a great saving of material 
because of the hollow spaces 
which also cut down and distti- ’ 
bute shrinkage which would ‘ 
otherwise distort the product. 
Closed moulds are normally used, 
but the lid should be provided 
with smalt holes to allow escape 
of air from the cavities during 
t>ie closure of the mould. When 
designing the mould, allowance 
should be made for shrinkage of 
the sponge or drying, which 
usually amounts to some 10-20% 
by volume.
Some sort of stripping aid (mould 
lubricant) should be applied to 
the mould for easy removal of 
the product. Silicones and 
solutions of po^yethyle^ce glycol 
(e. g. Vulcastab PG) have proved 
to be very effective mould lubri­
cants. A  5% solution of Icipol 
RD prepared by dissolving in j 
warm water can also be used. \

3) V u lcan isa tion  |
The foam gel is a poor conductor 
of heat and for this reason 
vulcanisation in hot air rarely j  
effective. Steam at atmospheric [ 
pressure is normally used for ; 
curing moulded foam products. J 
The aim should be to secure 
adequate vulcanisation of the 
interior of the foam within a 
reasonable time and without 
overcure of the surface, and 
hence the vulcanisation time 
required w ill depend on the thick­
ness of the product. In normal , 
cases a period of 30-45 minutes 
would be adequate.
Thin layers of foam, e. g. as used 
in carpet backing, can be suit­
ably cured by hot air.

4) W ash ing  and Drying
After vulcanisation, the 
product is stripped from the mouia 
and trimmed to remove any 
flash. It is then thoroughly 
washed in water to remove tne 
salts and soaps and eliminate



o d o r ife ro u s  residues. W ash ing  
is g en e ra lly  ca rr ied  o u t by passing 
the p roduc t b e tw een  ro lle rs under 
the su rfa ce  o f  a w ate r bath.
W ith  p roperly  cu red  products, 
there w il l be no co llap se  during
th e  o p e ra t io n .

The exce ss  w ate r a fie r w ash ing  
is  rem oved by sq uee z in g  the foam 
betw een  ro lle rs  o r by c e n tr i­
fu g in g . The  p ro d u c t is then 
dried in  h o t a ir oven  a t60 "-8 0 "c . 
There m ust be a g o od  c ircu la tion  
o f a ir w h ich  sh o u ld  be constantly
changed-

Common defects in foam 
making
The fo llo w in g  are the com m on 
de fec ts  en coun te red  du ring  foam  
m anufactu re ;
1. S h r in kage
2. Foam  co lla p se
3. S e tt lin g
4. C om p le te  d is to r t io n  o f the 

foam

1. Shrinkage
U nder no rm al w o rk in g  cond it ion , 
there is  ab ou t 10-20%  shrinkage 
o f la tex  foam  o n  d ry in g  and 
a llo w an ce  fo r  th is  sh ou ld  be 
m ade w h ile  d e s ig n in g  the  moulds, 
(t has been  experien ced  that 
m atu ring  the la te x  com pound 
before use c o n s id e rab ly  improves 
the sh r in kage , If an excess ive  
dose o f  the  g e llin g  agen t is used 
very q u ic k  s e tt in g  m ay take place 
lead ing  to  en o rm o u s  shrinkage. 
The do sag e  o f  the g e llin g  agent 
shou ld  th e re fo re  be corre ctly  
ad ju sted  b y  p re lim in a ry  tria ls. 
O ften  su ita b le  m o d if ic a t io n  o f the 
g e llin g  agen t, e. g. ad ju stin g  
the PH  to  7 .0  o r add ing  a pota­
ssium  sa lt  w h ich  re d u ce s  the 
rate o f  h y d ro ly t ic  d ecom posit ion  
of so d iu m  s ilic o f lu o r id e  helps 
con s id e rab ly  in c o n tro llin g  the 
g e lling  rate and  the  con sequen t 
shrinkage.

2 Foam collapse 
In ce rta in  cases , sp e c ia lly  w ith  
those la t ic e s  w h ic h  sh o w  too  low
8 ge llin g  pH , g e llin g  m ay  take 
too long  a tim e so  that the d is ­
persed a ir sy s tem  m ay be la rge ly  
destroyed be fo re  the la tex  gel is 
properly fo rm ed . The resu lt 
*s a co lla p se  o f  the foam

SO that the rubber particles ar» 
destabilised before the dispersed
s e c S ® " ' A " lhase

aSEnts cut down

3. Settling
If the dose of the gelling agent
IS not suffic ien t to  gel the latex 
in the desired time there may be 
settling o f the gelling agent re­
su lting  in a non-uniform  density 
o f the foam.

4 Complete Distortion of 
the foam

Complete distortion of the latex 
foam  may take place either by 
foam callapse or by incomplete 
vu lcan isation . The dosages of 
the g e lling  and curing agents 
shou ld  therefore be properly ad­

justed and adequate curing time 
in open steam shou ld  be given. 

S y n th e t ic  la tices  in  foam  
Industry

O f the common synthetic latices, 
bBR  and po lychloroprene latex 
have found w ide application in 
foam nnaking, the former mainly 
as partial replacement o f natural 
latex arid the latter for special 
applications.

SBR Latex
Compared w ith  natural latex SBR  
latex y ie lds a foam of lower 
tensile strength and elongation 
at break. The hot tear strength 
is also poor, making the removal 
of the cured foam  from the 
mould d ifficu lt. Because o f these 
lim itations, SBR  latex Is rarely 
used alone but in more usually 
used is admixture w ith  natural 
latex. A  typical foam formulation 
based on a blend o f 50/50 
natural and SBR  latices is given 
below;

60%
69%
20%
50X
50X
50%
50%

50%
50%
20%
Cure:

Natural latex (0.1% NH3) 
SBR  latex (Intex 100) 
Potassium  o leate solution 
Sulphur dispersion 
Acc icure  ZD C  dispersion 
Acc icu re  ZM BT  dispersion 
Acc inox  SP  emulsion 
Foamed and then added 
Vulcastab EFA solution 
Z inc oxide dispersion 
Sod ium  silicofluoride 
45 mins, a t lO O X in w a t e r c

P ART S  B Y  WEIGHT
W£T DR Y

83 50
73 50
1.25 0.25
4 2
2 1
2 1
2 1

1.5 0.75
8 4
9 1.8

Polychloroprene Latex 
Polychloroprene latex foams possess superior flame o il, chemical, 
and ageing resistance. The principal uses o f these foairts include, 
among others.shipboard mattresses lournal box lubricators and

n S l  fo a m 'tam iilB tib n  based on Neoprene Latex 601A  is  given 

below . rt,«r»Tc» B v  u/T rn o vP A R T S  B Y  WT {DRY) 
100

3
2
2 
2

Neoprene 60 lA  
40% Petroleum  emulsion 
33% Permanax W SP dispersion 
50% Sulphur dispersion _
50% Accicure ZDC dispersion

Foam 0.01 or as required15% Vulcastab LS so lution -
50% Acc icu re TC dispersion -j^

" M S S S r S  Of the sod ium  end  ̂

cure: Tn ilw  3 ?  a t 'l2 0 -C  in steam, postcure (drying) 16 hrs, at 80"C



NATURAL RUBBER 
PRODUCTION 
AND DEMAND

In troduction

The Rubber Industry which 
comprises mainly of the rubber 
producing sector and the rubber 
using sector has recorded co­
mmendable progress during the 
last 25 years. The production of 
natural rubber which in 1960-61 
was 25,697 tonnes has incre­
ased to 200,465 tonnes in 
1985-86. Estimated production 
during 1986-87 is 220,000 
tonnes. The area under rubber 
has increased from 130,000 
hectares in 1960-61 to 362,000 
hectares in1985*~86. Producti­
vity measured in terms of yield 
per hectare during the period has 
gone up from 365 kg. to 898 kg. 
Rubber plantation industry in 
India has been well recognised 
for its outstanding performance 
v ir-a -v iz  other agricultural 
industries.
Production of synthetic rubber 
was started in 1963. A t present 

I two factories are producing

The paper was presented at the two-day National Seminar on ’Rubber 
Industry by 2 0 0 0  AD -A  perspective Plan'organised by the All India 
Rubber Industries Association in New Delhi on 4 and 5, February 
1987. S h r i  M. Arunachalam, Union Minister of State for Industrial 
Development inaugurated the seminar. The deliberations of the 
seminar highlighted various problems of the Association and i t  stre­
amlined various measures for planning and decision making for 
the better development of the Rubber Industry.
In his paper presented there. Shri PC Cyriac IAS, Chairman, Rubber 
Board discussed in detail significant progress made by.rubber produ­
cing sector and rubber using sector, The paper reveals that India 
has become the 10th largest consumer of rubber in the World. By 
the end of the century it may even attain the 7th position. Regard­
ing the consumption. the Chairman said-India's progress is linked 
w ith  fa s t  growth rate between now to 2000 AD accordmgto the In­
ternational Rubber study Group. Shri George Jacob Dy, Director 
(Marketing) who attended the seminar along with the Chairman gave 
a brief talk on the role of technically specified and speciality rubbers 
in the days to come.
Following is the paper presented by Shri P.C. Cyriac.

P C  C V R J A C  I A S

synthetic rubber with a total 
capacity of 52,000 tonnes. The 
total output of synthetic rubber 
in 1985-86 was of the order 
of 35,000 tonnes.
Consumption of rubber (Natural 
and Synthetic) which Is consi­
dered as the index o fperfor- 
mance for the rubber goods 
manufacturing sector, has gone 
up from 55,545 tonnes in 
1960--61 to 305,475 tonnes in 
1985-86. During 1986-87 
consumption is estimated to 
touch 326,000 tonnes. The 
average annual compound gr(wth 
rate in consumption during the 
1970 s was 6.0% During 1980's it 
has beNn 6 .6 % so far. As a 
result of the tremendous progress, 
India has b e co m e  the 10th largest 
consumer of rubber in the 
world and by the close of the 
current century the country could 
rise to the 7th place according 
to the demand forecast of the 
International Rubber Study Group 
(IRSG). India is ranked as.

one among the four countries 
which are expected to have the 
fastest growth rate in rubber 
consumption between now to 
2000 according to the IRSG.

Demand potentia l 
Demand for rubber depends on 
the production of various rubber 
goods. India is claimed to be 
producing 35,000 different 
manufactured rubber products. 
The present pattern of use of 
rubber is as shown below:- 
Automobile tyres & tubes- 52% 
Cycle tyres & tubes -  
Tread rubber ”  i? ¥
Footwear "*
Belts & hoses '
Latex foam 
Others

Total -100%^

From tha above it is evident that 
tyres are by far the biggest 
single outlet for rubber. Thefe-

I fore economic, environmental



or te ch n o lo g ica l changes 
w h ich  in flu en ce  the design, 
perfo rm ance o r ou tpu t o f tyres 
w il l have im portan t e ffe c ts  on 
the dem and fo r rubber.

The m ajo r e co n o m ic  and te ch ­
n o log ica l changes  in the Indian 
tvre in du stry  in  recen t t im es have 
been the fo llo w in g : -  

1 R ep lacem en t o f c ro ss  ply 
con s tru c t io n  o f  tyres by radial 
p ly  co n s tru c t io n  can  have a 
nega tive  e ffe c t on rubber con ­
sum p tion . A  re duction  in the 
rubber con su m p tio n  to  the level 
o f  50% in  ca r ty re s and 55% 
in  tru ck  ty re s per ru nn ing  km 
is  p o ss ib le  d ue  to  the change 
over. D u r in g  1984 , 42% of th e ' 
w o r ld  p ro d u c t io n  o f tru ck  tyres 
w as o f  the rad ia l p ly  category.
By 1995  the  p ropo rtion  is e s t i­
m ated  to  g o  up to  90%. In the 
case o f ca r ty re s the proportion 
is e s tim a ted  to  change  from  72% 
to  95%. A lm o s t  the en tire p rod ­
u c tion  o f ty re s  in Ind ia is  in 
c ro ss  p ly  ca teg o ry . However, 
a sm all b e g in n in g  has been 
m ade in  the p ro d u c t io n  o f 
rad ia l ty re s f o r  passenger cars by 
a fe w  m anu fac tu re rs. M any  of 
the ty re  com p an ie s  have been 
p lann ing  to  sw itc h  over to  
rad ia l ty re s. T he  Satyapa l C o ­
m m ittee on  ty re s  and  tubes re­
com m ended  th a t "e a r ly  m easures 
sho u ld  be ta k e n  to  speed up the 
pace o f  in t ro d u c t io n  o f radial 
ty re s w ith in  the cou n try  on a cco - 
u n to f th e  s ig n if ic a n t  advantages 
from  th is  im p roved  va rie ty  o f 
tyres to  the e co n o m y " .

2. In tro d u c t io n  o f  the co ld  
cu re te c h n o lo g y  fo r re tread ing  o f 
ty re s in  a m ass iv e  w ay  can  result 
in  the  e x ten s io n  o f  the life  of 
the ty re s b y  ab o u t 50% or more.

3. C o n t in u o u s  im provem en t in 
the c a s in g  d e s ig n  o f  tyres 
fa vo u rin g  re m o u ld in g  w il l  have a 
dam pen ing  e f fe c t  on  rep lacem ent

I dem and fo r n ew  tyres.

I 4, D o w n s iz in g  o f bo th  auto- 
, m ob ile s and  au tom o b ile  tyres is 
\ yet ano th er fa c to r th a t w il l have 

a nega tive  e ffe c t  on  the  use o f
; rubber. I n th is c o n te x t  the in tro -
• d u ct ion  o f a num ber o f Japanese 
j veh ic les in  the c o u n try  need 
■’ notic ing .

f m w
(UmV t o e lo S

th is context. W hile this is a 
potentia lly sign ificant develop­
ment and is like ly to be the 
forerunner o f sim ilar develop­
ments, it is unlike ly to  effect any 
impact in rubber demand during 
the next few  years. Development 
ot thermoplastic natural rubber 
on the other hand opens up new 
exciting  vistas including recovery 
o f ground already lost to 
p lastics. Application of rubber 
m new  areas is also being 
explored.

Considering  all these develop, 
ments and also taking into 
account the good potential in 
no n -ty re  sector, the demand for 
natural and synthetic rubber is 
estimated to  go up to 395,000 
tonnes by 1989-90 and to
650.000 tonnes by 2000 A.D. 
This c lo se ly  agrees w ith the

■ projection o f the IRSG which is
648.000 tonnes for the year 2000.

of rubber cu ltivation up to the 
year 2000 is estimated as 
300,000 hectares, the break-up 
of which is as fo llows:-

Kerala, Karnataka 
and Tamil Nadu -  85,000 ha. 
Assam 6f Meghalaya- 50,000 „  
Tripura -  30,000 „
Orissa -  50.000 „
Andamans &N icobar 
Islands -  20,000 „
Goa & Maharashtra -  30,000 „  
Other States/
Territories -  35,000 „

Total -  300,000 ..

Development o f rubber plant­
ations in all these lands, parti­
cularly in non-traoitional areas 
would no doubt require immense 
efforts. Progress in non-traditi- 
onal areas w ill be weighed down 
heavily by various constraining 
factors. Considering the need 
for fast development and the 
importance assigned to non- 
traditional areas in future expan- 
sion of the programmes, the 
Government o f India had approved 
a project for accelerated develop­
ment o f rubber plantations in 
North Eastern Region. I r is  under

CONSUMPTION OF RUBBER
(Qnty. in tonnes)

Year

1960-61
1965 -66
1970-71
1975 -76
1980 -81
1985 -86
1989 -90
(Projection)
2000 (-do -)

Synthetic Total

48,148 7,397
63,765 21.553
87,237 33.160

125,692 32.452
173.690 47.050
235.440 70,035
315,000 80,000

520.000 130,000

55,545
85,318

120,397
158,144
220.680
305,475
395.000

650.000

Production potential
The main factors o f production
are:*
1. Area under rubber
2 New  planting and re-planting
3. P lan ting materials
4. Cultura l practice and tapping 

system
5. Price

New planting and re-plantmg 
arro rd in q  to the present assess-
^ ;rn fa re a  available for expansion

implementation rroin 
The project envisages provid ing 
necessary infrastructure for the 
developm ent o f rubber plantations 
in the region, inc lud ing  estab lish­
ment o f a Research Complex 
and a large Train ing and Dem on­
stration farm. S im ila rly projects ;
for other parts of the country are | 
b e in g  prepared for the approval ;
o f the Government o f India. A  ^
Rubber P lan tation Development j 
Schem e is  under implementation ; 
from 1980-81 onw ards for 1



e n c o u r a g in g  e x te n s iv e  n e w p la n t-  
in g  a n d  r e p la n t in g  a n d  b y  g ra n t in g  
f in a n c ia l  a n d  te c h n ic a l a s s is ta n ce .

T he  e x te n t l ik e ly  to  b e  b ro u g h t 
u n d e r  ru b b e r  d u r in g  th e  7 th  P la n  
p e r io d  is  e s t im a te d  a s  5 5 ,0 0 0 h a . 
a s  a g a in s t  5 2 ,0 0 0  ha. a c h ie v ed  
d u r in g  th e  6 th  P la n  p e r io d . 
D u r in g  th e  8 th  P la n  p e r io d  e x p an ­
s io n  o f  ru b b e r  a rea  is  c o n te m p ­
la te d  in  an  e x te n t  o f  7 5 ,0 0 0  ha. 
P la n ta t io n s  ra is e d  a f te r  1 99 4  
w i l l  n o t  b e  m a tu re  fo r  ta p p in g  
t in  th e  y e a r 2 0 0 0  a n d  th e y  are 
n o t  ta k e n  in to  c o n s id e r a t io n  in  
th is  paper.

P la n ta t io n s  ra is e d  u p to  1970 -71  
w i l l  o u t l iv e  th e ir  e c o n o m ic  l ife  
p e r io d  b y  th e  tu rn  o f  th e  c e n tu ry  
a n d  w iM  re q u ir e  s y s te m a t ic  
r e h a b i l i t a t io n .  T h e  p re s e n t a im  
is  to  re p la n t  2 5 ,0 0 0  ha. d u r in g  
th e  7 th  P la n  p e r io d  a s  a g a in s t
1 8 ,0 0 0  h a . a c h ie v e d  d u r in g  the 
p re v io u s  P la n  p e r io d . Fu rth e r 
p ro g ra m m e  is  to  ra ise  th e  re p la n t­
in g  ra te  to  5 0 .0 0 0  ha. e a ch  d u r in g  
th e  8 th  a n d  9 th  P la n  p e r io d s  so  
a s  to  c o m p le te  th e  e n t ire  a rea 
re q u ir in g  re p la n ta t io n .

P ro d u c t iv ity
T h e re  is  p o s s ib i l i t y  to  s te p  up 
p ro d u c t iv i t y  s u b s ta n t ia lly  a s  a 
re s u lt  o f  th e  p o p u la r  u se  o f  h ig h  
y ie ld in g  v a r ie t ie s ,  w id e s p re a d  
u se  o f  f e r t i l is e r s  b a se d  o n  s o il 
a n d  le a f  a n a ly s is ,  a p p lic a t io n  o f  
y ie ld  s t im u la n t s  and  ra in g u a rd in g , 
re d u c t io n  o f  im m a tu r ity  p e r io d  
b y  a d o p t in g  m o d e rn  p la n t in g  
te c h n iq u e s  a n d  b e tte r  e x p lo ita t io n  
a n d  p ro c e s s in g  p ra c t ic e s . T he  
y ie ld  p o te n t ia l o f  n e w e r  c lo n e s  
d e v e lo p e d  a n d  re le a se d  b y  the 
R u b b e r  R e s e a rc h  In s t itu te  o f 
In d ia  ( R R l l)  a n d  n o w  in  la rge 
s c a le  u se  is  2 .0 0 0  to  2 ,5 0 0  kg . 
p e r ha . as  a g a in s t  th e  m a te r ia ls  
w ith  y ie ld  ra n g e  o f  1 ,0 0 0  to
1 .5 0 0  k g . p e r ha . u s e d  d u r in g  
th e  1 S 6 0 s  a n d  1 9 7 0 s . B y  1 9 8 9 -  
9 0  th e  a v e ra g e  p ro d u c t iv ity  in  
ru b b e r p la n ta t io n s  is  e s t im a te d  
to  re a ch  1 0 0 0 k g . m a rk  fro m  9 0 0  
k g . d u r in g  1 9 8 5 -8 6 . B y  th e  tu rn  
o f th e  c u r r e n t  c e n tu r y  produ*  
c t iv i t y  c o u ld  b e  fu r th e r  in c re a se d  
to  1 4 0 0  kg .

Price
A  s te a d y  a n d  re m u n e ra t iv e  p rice  
is  e s s e n t ia l to r  th e  su s ta in e d

g ro w th  o f  th e  ru b b e r p la n ta t io n  
in d u s try . S m a ll h o ld e rs  w h o  
a c c o u n t  fo r a b o u t 7 7  per c e n t 
o f  th e  to ta l ru b b e r a rea re ac t 
v e ry  q u ic k ly  to  p r ic e  c h an g e s .
A  g o o d  d e g re e  o f  p r ice  s ta b i l i t y  
had  b een  a ch ie v e d  d u r in g  1 985  
and  e a r ly  1 9 8 6  w ith  th e  p e r io d i­
c a l m o n ito r in g  o f  su p p ly , d em and  
a n d  p r ic e  t re n d s  a n d  re le a se  o f 
im p o rte d  ru b b e r a t a f ix e d  p r ic e  
b y  a d ju s t in g  s u it a b ly  th e  im po rt 
d u ty . T h e  t re n d  in  m a rke t p r ice  
d u r in g  th e  la s t  fo u r  y e a rs  w a s  
a s  s h o w n  b e lo w :-

Average p rice  o f  R M A -4  in  
Kottayam  market {Fls'.quintal).

1 9 8 3  1 6 7 2
1 9 8 4  1 6 8 9
1 9 8 5  1 6 9 4
1 9 8 6  1 6 7 0

O f c o u rs e  th e re  has  b e e n  sh o r t  
te rm  f lu c tu a t io n s  d u r in g  th e  la s t  
f e w  y ea rs . In F eb ru a ry  1 986 , 
G o v e rn m e n t had  ap p ro ved  a 
b u ffe rs to ck .in g  s ch em e  w ith  a v ie w  
to  m a in ta in in g  a  s ta b le  p r ic e  fo r 
ru b b e r w h ic h  is  re m u n e ra t iv e  to  
th e  ru b b e r g ro w e r s  a n d  f a ir  to  
the  m a n u fa c tu re rs  F o r g iv in g  
n e ce s sa ry  g u id a n c e  to  th e  S ta te  
T ra d in g  C o rp o ra t io n , w h ic h  is  
o p e ra t in g  th e  s ch em e , th e  G o v e rn ­
m en t have  re c e n t ly  c o n s t it u te d  
a sm a ll c o m m itte e  c o n s is t in g  o f 
a  re p re s e n ta t iv e  e a ch  o f  th e  
M in is t r y  o f  C o m m e rce , M in is t ry  o f 
In d u s try , th e  R u b b e rB o a rd  and  
th e  ST C .

T h e  p la n ta t io n  Ind u s try  in  Ind ia  
h a s  b een  o fte n  d u b b e d  as  a h igh  
c o s t  p ro d u c e r o f  ru bber. It is  
tru e  th a t  th e  c o s t  o f  p ro d u c t io n  
in  In d ia  is  to  an  e x te n t h ig h e r 
than  th a t  o f  M a la y s ia ,  In d on es ia . 
T h a i la n d  a n d  S r i L an k a . H o w ­
eve r, i t  is  le s s  th a n  th a t o f  
c o u n t r ie s  l ik e  C h in a , B ra z il,  and  
N ig e r ia . T h e re  are v a r io u s  re a ­
s o n s  fo r  th is  It is  re le v a n t to  
m e n t io n  th e  m o s t im p o rta n t ones;

The  g e o g ra p h ica l h a n d ica p s , 

R u b b e r tree  f lo u r is h e s  a n d  y ie ld s  
b e s t  in  w a rm , e q u a b le  and  tro p ica l 
c lim a te . S u c h  c o n d it io n s  a ie  
n o rm a lly  o b ta in e d  at lo w  e le v a t ­
io n s  in  c e rta in  re g io n s  o f  the 
w o r ld  ly in g  w ith in  1 0 "  la t itu d e  
on  e ith e r s id e  o f  the  eq ua to r, 
in  Ind ia , K a n y a k u m a r i D is t r ic t

o f  T am il N ad u  and  N icobar '  i
G ro u p  o f Is la nd s  are the  on ly  
re g io n s  fa ll in g  w ith in  th is  geogra. f 
p h ic a l lim its . A re a s  ly in g  outside ' 
th is  b e lt  e xp e rie n ce  pronounced  
se a so n a l v a r ia t io n s  in  c lim ate 
su ch  as  e x ce s s iv e  ra in fa ll, exten­
d ed  d ro u g h t, c o ld  w in te r etc 
w h ic h  are a ll fa c to r s  a ffect ing  
g ro w th  and  y ie ld  o f  rubber to 
v a ry in g  e x te n ts  d e p e n d in g  upon 
th e  se ve r ity  o f  th e  in c id e n ce  o f 
ea ch  o r a ll th e se  c lim a t ic  varia t­
io n s . M o s t  o f  th e  ru bb e r grow ing 
a rea s  tn Ind ia  l ie  in  m arg inal 
and  su b m a rg in a l lo c a t io n s  and 
s u f fe r  fro m  h ig h  in c id e n c e  o f 
d ise a se s  n e ce s s ita t in g  expensive 
c o n t ro l m easu re s , ra in  in te rfe ren ­
ce  o f  ta p p in g  w h ic h  c a lls  fo r 
ra in g u a rd in g . lo s s  o f  tapp ing  
d a y s  w h ic h  re d u ce s  y ie ld  and 
le n g th e n in g  o f  im m a tu r ity  period  : 
w h ic h  re su lts  in  in c rease  in 
c a p ita l in ve s tm en t. R ub b e r p lan t­
a t io n s  in  Ind ia  a ls o  e x is t  m ostly  
o n  s lo p y  la n d s  w h e re  the re lative 
ab se n ce  o f  e a sy  w o rk a b il i t y  and 
th e  need  to  have  e f fe c t iv e  so il ; 
c o n s e r v a t io n  m easu re s  becom e 
re sp o n s ib le  fo r  h ig h e r c o s ts  and

• re d u ce d  la b o u r  o u tp u t  i

-  H ig h  c o s t  o f  su ch  e s sen t ia l ' 
in p u ts  as fe r t il is e rs , w ee d ic i-  
d e s , p la n t  p ro te c t io n  chem ica ls , ; 
c o a g u la t in g  a c id , petro leum  
fu e ls  a n d  fu e l w o o d .

-  L o w  p ro d u c t iv ity  o f  tapp ing  
la b o u r. W h ile  in  M a la y s ia , fo r 
in s ta n ce , th e  d a i ly  tapp ing  task 
f o r  a w o rk e r  is  5 0 0  to  6 0 0  trees, 
it  is  o n ly  2 5 0  to  3 0 0  in  Ind ia.

T he re  is  a ls o  a w ro n g  im press ion  
th a t  th e  a b n o rm a lly  lo w  p rice s  • 
w h ic h  p re va il in  S o u th  Ea st A s ian  
m a rke ts  d u r in g  th e  la s t fe w  years 1 
re p re sen t a  fa ir  le ve l o f  w o r ld  
p rice . A c t u a l ly  even  fo r the 
h igh e r p ro d u c t iv ity  o b ta in e d  under 
th e  fa v o u ra b le  c lim a t ic  co n d it io n s  
o f  M a la y s ia , th e  p r ic e  re a lise d  by 
the M a la y s ia n  fa rm er is  n o t  c o n ­
s id e re d  fa irb y  h im  and  na tu ra lly  
he is  n o t  w o rk in g  ha rd  to  im prove 
the  p ro d u c t io n  a n d  p ro d u c t iv ity . 
N o  w o n d e r, the M a la y s ia n  rubber 
p ro d u c t io n  and  p ro d u c t iv ity  are 
n o t goii>g up. The  G ove rnm en t 
h as  a p p re c ia ted  th is  s itu a t io n  
and  have  d e c id e d  to  m ake  a v a il­
a b le  a s te ad y  and  s ta b le  p rice  
w h ic h  is  rem u ne ra t iv e  to  the



g ro w e rs  and re a sonab le  and
affordab le fo r th e  m anufactu ring  
In d u s try . From  th e  p o in t  o f v iew  
o f the m anu fa c tu rin g  indu stry  
also, p rice  s ta b ility  a t a reason- 
able'levei and  the  ready  ava ila b ility  
of rubber o f  th e  appropriate 
qua lity  are the im po rtan t con s ide r­
ations.

Com ing back  to  the  p roduc tion  
figures, fo r p ro je c t in g  th e  produc- 
tion, the tappab le  ru bber area in 
each year has to  be w o rked  out. 
based on  the yea r o f  p la n tin g .
This area has to  be d is t r ib u ted  ' 
among the d if fe re n t ag e /y ie ld  
g roups as th e  y ie ld  o f  the  rubber 
tree in creases g ra d u a lly  from  the 
1st year o f  ta p p in g  to  th e  5th 
to 7th year o f  tapp ing , then  re­
mains m ore o r le s s  s te ad y  upto 
the 17 th  to  2 0 th  ye a r o f  tapp ing 
and the rea fte r s ta rts  d ec lin in g . 
P roduction  is  th e n  c om p u ted  by 
m ultip ly ing  th e  tappab le  area 
in the d if fe re n t  g ro u p s  b y  the 
corre spond ing  y ie ld  p e r hectare. 
The lo s s  o f  p ro d u c t io n  due  to  
rep lan tation a n d  th e  in crea se  In 
p roduction as  th e  n e w p lan te d  and 
replanted a reas reach  tappab le 
age, are a ls o  ta k e n  in to  accoun t. 
Based on th e se  pa ram e te rs, the 
production o f  n a tu ra l ru bbe r upto 
2000 A  D. has  b een  es tim ated  
8s fo llow s:

in

Vieid obta^ne"d

‘^raging and ,h e

r S S S S S :
North

, ’  ' ' " ' i  solutions to the
loca l problems and improve 
productivtty.

The second question which is 
re levant is concerning synthetic 
rubber. Shou ld  not we also try 
to  emulate the rest of the world 
and increase synthetic rubber 
consumption or should we pursue 
the present po licy  itself? The 
fo llow ing  points are relevant.

i)  The high in itia l cost. The 
synthetic rubber plant is a 
more capital intensive unit 
than the rubber plantation. 
Investment required per unit 
of rubber produced is three 
times more in the case o f SR. 
A  s izeab le portion o f this invest­
ment w il l have to be in foreign 
exchange.

Year
T o ta l 
A re a  

( '0 0 0  ha.)

Tappable 
Area 

( '0 00  ha.)

Yie ld 
per ha. 

(kg.)

Production 
('000 tonnes)

1 9 8 6 -8 6 36 5 223 898 200

19 8 9 -9 0 4 0 5 280 1000 280

1 9 9 9 -2 0 0 0 5 7 0 410 1400 575

I can see tw o  d o u b ts  In you r 
^inds. O ne, w il l  the rubber 
plant g row  w e ll and  y ie ld  rubber 

e reasonab le  c o s t , in the non- 
f^duional a reas w h ic h  d o  have 

adverse c lim a t ic  factors?

ii) SR plant generates much less
e m p loym en t opportunities than
what an equal amount invested 
in plantations can generate. 
O ne  unskilled worker per ha.

" ' I n i '  requires cos tly
energy inputs, while the rubber 
plant produces natural rubber 
as a result o f photosyr^thetic 
action w ithout any enerqv 
inputs.

iv) While the SR plant produces 
effluents which ca ll for costly 
treatment procedures to avoid 
environmental po llution , the 
rubber tree purifies the air and 
the environment by releasing 
oxygen into the atmosphere.

V) The rubt»r plantations which 
are generally raised along 
slopes w ith  contour bunds 
and grown in association w ith 
a leguminous cover crop 
providing a ground cover, 
prevents so il erosion, regen­
erates so il and improves the 
micro climate of the area 
substantialiy.

vi) Most o f the areas considered 
f it for rubber cu ltivation in 
the North East and other new 
regions, are already badly 
denuded as a result o f  ind is­
crim inate jhum ing (shifting 
cultivation). By grow ing 
rubber in  such lands they can 
be regenerated, the econom i­
ca lly backward triba ls and 
others got fixed on to  the 
land and their entire pattern 
of life  w ill undergo a big 
change. They w ill start w ork­
ing hard once they find  the 
latex f low ing  ou t o f the bark 
o f the tree. Steady em ploy­
ment and steady incom e w ill 
change their ou tlook com ple­
tely. This w il l usher In a big 
soc ia l revolution in these back­
ward regions,

In v iew  o f all these reasons, we 
should not fa il to take advantage 
o f the fu ll p roduction potential 
o f  natural rubber before 
exploring other avenues to  meet 
our polym er requirements. □



Rubber Plantations-An Effective Economic 
Activity to 

Generate Employment Among Women'
P K  N A R A Y A N A N

R u b b e r  is  a p e re n n ia l c ro p  w h ic h  
ha s  an  e c o n o m ic  l i f e  sp a n  o f  3 0  
to  3 5  y e a rs . It c o m b in e s  s e ve ra l 
a d v a n ta g e o u s  fe a tu re s  s u c h  as  
p re v a le n ce  o f  re m u n e ra t iv e  p r ice  
f o r  th e  p ro d u c e , ro u n d  th e  yea r 
re tu rn  f ro m  th e  t re e s  a n d  a t t ra c ­
t iv e  in c e n t iv e s  fo r  p la n t in g ,  p ro ­
c e s s in g  a n d  m a rk e t in g . T h e se  
fa c to r s  h a v e  re s u lte d  in  w id e s ­
p re ad  a d o p t io n  o f  t h is  c ro p  e le v a ­
t in g  i t  t o  th e  th ird  b ig g e s t  p o s it io n  
in  th e  S ta te  a f te r  r ic e  a n d  c o c o n u t .  
A s  o n  d a te  th e re  a re  o v e r  3  la k h s  
h e c ta re s  u n d e r  ru b b e r  in  th e  
S ta te ;  w h ic h  a c c o u n ts  fo r  90% 
o f  Ih e  a re a  a n d  p ro d u c t io n  o f 
n a tu ra l ru b b e r  in  th e  c o u n try .

Labour in ten s ive  ente rprise

R u b b e r  p la n t in g  is  o n e  o f  the  
m o s t  la b o u r - in t e n s iv e  a g r ic u ltu ra l 
e n te rp r is e s . O n e  h e c ta re  o f 
p la n ta t io n  h a s  b e e n  fo u n d  to  
p ro v id e  d ir e c t  e m p lo y m e n t  to  
o n e  p e rs o n  (0 .7  p e r s o n  p e r h a c t -  
are to  b e  e x a c t )  a n d  in d ire c t  
e m p lo y m e n t  to  a  s m a ll fa m ily . 
T h e  R u b b e r  P la n ta t io n  D e v e lo p ­
m en t S c h e m e  o f  th e  R u b b e r 
B o a rd  b e in g  im p le m e n te d  s in c e
1 9 7 9 , p ro v id e s  to  m e e t th e  e n t ire  
c o s t  o f  c u lt iv a t io n  b e s id e s  e x te n ­
d in g  fre e  e x te n s io n  a n d  a d v is o r y  
se rv ic e s ,  w h ic h  is  h a i ie d  a s  the 
m o s t  im a g in a t iv e  a g ra r ia n  d e v e ­
lo p m e n t p ro g ram m e  e v e r f ie ld e d  
in  th e  fa rm  s e c to r . T h is  is  p ro b ­
a b ly  th e  la rg e s t  s in g le  fa c to r  
th a t  h a s  a c c e le ra te d  th e  ad o p t­
io n  o f  ru b b e r c u lt iv a t io n  in  th e  
S ta te .

Econorrjic  un it
W ith  th e  a d v e n t  o f  y ie ld in g  ru bb e r 
c lo n e s l ik e  RR II 1 0 5  th e  c o n ce p t 
o f  'e c o n o m ic  u n it ’ o f  ru bb e r 
p la n ta t io n  has  b een  re d e f in e d .
10  tre e s  o f  th is  c lo n e  is  c a p ab le

o f  y ie ld in g  up  to  1 kg  o f  d ry  ru b b ­
e r p e r tap . W it h  th e  p r ic e  o f  a 
kg  o f  d ry  ru b b e r ru lin g  b e tw ee n  
R s. 16  and  17 , eve n  5 0  tre e s  can  
m a in ta in  a f a m ily  ie. u n d e r  th e  
a lte rn a te  s y s te m  o f  ta p p in g , o u t 
o f  5 0  tre e s  o n ly  2 5  tre e s  w il l  be 
tap p ed  a d a y  w h ic h  w il l  y ie ld  
a b o u t 2̂  ̂ kg  o f  d ry  ru bb e r. T h is  
c a n  b e  so ld  fo r  a b o u t  R s .4 0 y - ,

T h is  p o in ts  to  th e  p o s s ib i l i t y  o f  
ra is in g  ru b b e r a s  a b a c ky a rd  
c ro p  in  h o m es te ad s . O n e  c en t 
o f  la n d  c a n  a c co m m o d a te  2 
ru b b e r trees . T h e re fo re  fo r  p la n ­
t in g  5 0  tre e s  th e  a rea re q u ire d  
is  o n ly  2 5  c e n ts .  T h is  c a n  be 
fu lly  a t te n d ed  to  b y  w o m e n -  In 
fa c t  m any  h o u s e h o ld s  in  K era la  
a re  p ra c t ic in g  it.

Avenues fo r em p ioym ent

A lm o s t  a ll th e  o p e ra t io n s  in  a 
ru b b e r p la n ta t io n  can  b e  u n d e r ­
ta k e n  b y  w o m e n , le a v in g  p ro b ­
a b ly  su ch  o p e ra t io n s  l ik e  c u tt in g  
d o w n  th e  t re e s , p re p a r in g  the 
la n d , d ig g in g  p it s  a n d  p la n t in g .

Tapping
T he  m o s t im p o rta n t item  o f  w o rk  
w h ic h  c o u ld  b e  g a in fu lly  p e r fo rm ­
ed  b y  w o n ie n  in  ru bb e r p la n ta t io n  
is  tap p in g . In fa c t  a la rg e  num ­
b e r o f  w o m e n  are n o w  em p lo yed  
as  tap p e rs  in  p ro p r ie to ry  ru bbe r 
es ta te s . In o w n e r  o p e ra ted  sm a ll 
h o ld in g s  a lso  m o s t ly  w o m e n  are 
ta p p in g  th e  ru b b e r trees- 

T ap p ing  is  a s k i l le d  jo b . W ag e s  
o f  tappers a ls o  a re  re m u ne ra t iv e . 
T he  re ce n t n o t if ic a t io n  o f  G o v e rn , 
m en t has  re v ise d  th is  to  R s . 2 2 .7 8  
pe r d ay  fo r a ta s k  o f  3 0 0  trees . 
T h o u g h  th is  is  m ean t to  be 
en fo rc e d  s t r ic t ly  in  u n it s  c o v e red
b y  Plantation Labour Act, many 
a small holder also abide by this,

R u b b e r T ap p ing  is  an  avenue, 
w he re  w o m e n  w o rk e rs  c o u ld  seek 
em p lo y m e n t on  a la rge sca le.
In o rd e r to  im part th eo re tic a l and 
p ra c t ic a l t ra in in g  to  tho se  w ho 
asp ire  to  ta ke  up tapp ing , the ' 
R u b b e rB o a rd  is  ru n n in g  a few  
T ap pe rs ' T ra in in g  S c h o o ls  in 
d if fe re n t pa rts  o f  th e  S ta te , where 
the t ra in e e s  are g iv e n  free  tu ition , ' 
b o a rd in g  a n d  lo d g in g . Though 
hu n d red s  o f  tra in e e s  have taken 
ad v a n ta g e  o f  th is  p rogram m e, 
it  is  s tra n g e  th a t o n ly  a handful 
o f  w o m e n  w o rk e rs  ava ile d  o f 
th is  o p p o r tu n ity  to  a cq u ire  th is 
u n iq u e  s k i l l .  It w o u ld  be w o rth ­
w h ile  to  t ra in  w o m e n  in  these  
sch o o ls , w h ic h  c o u ld  be ta ken  up 
w ith  th e  R u b b e r B o a rd  b y  the 
app rop ria te  a g en c ie s .

Other items of w ork
M a in te n a n c e  o f  n u rse r ie s , w eed­
in g . m an u r in g  a fte r ca re  o f  young 
p la n ts  l ik e  w h ite  w a sh in g , m u lch ­
ing  p ro v id in g  su p p o rts  e tc . are i 
c e rta in  o th e r item s n o w  attended j 
to  b y  w o m e n . P ro ce ss in g  , 
o f  the la te x  in c lu d in g  tran sp o rt-  ' 
in g  la te x  to  p ro c e s s in g  sheds . . 
s t ra in in g , c o a g u la t io n , sheeting , 
sm o k in g  e tc . c o u ld  a ls o  be
han d le d  b y  w om en .

Benefits o f p lanting rubber i
R ub b e r is  em erg in g  as a n e w  , 
'K a lpav rikh a*  fo r  K e ra liie s . , 
Eve ry  p a rt o f  th is  tree  is  usable 
to  m an . It y ie ld s  p re c io u s  t im b e r , ' 
w h ic h  Is co n s id e re d  g o o d  a s  a 
b u ild in g  m a te r ia l fo r  h o u se s  and 
o th e r s tru c tu re s , if  it  is  sub jected  
to  p ro p e r trea tm en ts . R ubber 
lo g s  have  seve ra l o th e r use s 
a lso , s u c h  a s  fa b r ic a t io n  o f 
p a c k in g  cases , T V  and  R ad io  
c a b in e ts  and  o the r p re c is io n  
c o m p o n en ts .



R u b b e r  saed  Is a rich  source o f 
the o il,  used  in  soap  industry . 
R u b b e r  seed  o il  cake is  a good 
cattle  feed  and  o rg an ic  manure. 
B e s i d e s  a il th e se  the rubber 
tree e x u d e s  h oney  w h ich  f e t c h e s  
a reasonab le  in com e. Bee •
keeping is  a fe a s ib le  econom ic  
a c tiv ity  w h ich  c o u ld  be under­
taken in ru bbe r p lan ta tions.
It is reported  tha t 60^  o f the 
honey p ro d u ced  la s t year in 
Kerala w a s  fro m  rubber p lan ta­
tions. T h is  Is ye t ano ther 
a c tiv ity  w h ic h  cou ld  be taken up 
by w o m en  o n  a la rge sca le .
The Khadt and  V il la g e  Industries 
C o m m iss ion  Is im parting  tra in - ,

For Women

o t te rs  a  v a s t  avenue  fo r  e m p loy -

B u t  It d ep end s  ho»» b e s t these

Z a T D » lT ° ’ - I 'isup to  the Rural Development Units, volu­
ntary agencies. Women's 
organisations and concerned 
Departments of Governments to 
iriitiate action to ensure parti­
cipation of women in various

operations in rubber p lantations. 
A s  a lucrative econom ic activity 
which generates employment 
opportunities fo r rural women 
rubber plantation cou ld  go a long 
way in resolv ing the already 
grave malady of job -less-ness 
among women.

* Paper presented at the national 
seminar on 'Women and Rural 
Development' held at the Co llege 
o f agriculture Vellayani in  Jan -
1987 organised by the College 
of Rural Home Science, under 
the Kerala Agricu ltura l University.
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D E V E L O P M E N T  OF A  P O R T A BLE  POW ER SPRAYER  CU M  DUSTER FOR 
G R O U N D  SP R A Y IN G  A N D  DUSTING OF RUBBER PLANTATIONS

A W A R D  OF Rs. 50,000 -

T o  be pre sen ted  to  ind iv idua l;g roup  of ind iv idua ls/institu tion who w ill develop a portable 
p o w e r sp raye r cum  duste r having the fo llo w ing  features;-

1 T h e  t o t a l w e igh t in c lud in g  12 litres fung ic ide or 12 kg. dust, 2 litre petrol and carrying 
a cce sso rie s  w ith  e ither spraying or dusting attachment should not be mote than 50 kg.

2 It sh ou ld  be capab le o f e ffecting  satisfactory coverage upto a m inimum height of 25 
m etres.

3  It sh ou ld  be sturdy and trouble free
4  The  m ach ine  shou ld  w ork  on low  volum e spraying/dusting principle; capable o f deliver­

in g  abour 4 0  litres per hectare o f fung ic ide in d iluent o il m 30 m inutes or 12 kg. of 
d u s t in  10 m inutes,

5  The  spraye r cum  duster shou ld  bs suitably designed to be carried by a maximum of 4 
pe rson s  in  undu la ting  and steep terrains,

6  The price o f  sprayer cum  duster should not exceed Rs. 12,000/-.

7  The p ro to type w ill have to be fu lly  tested and approved by a com m ittee nom mated by

® Jv :r .'T f 'an yb o d °; p r o d t e r t ? e % r a v e ' ! ' ™ ' t h e s e ' s J e d f i c a T o n s  'e ve n  much

ahead  o f the in c lud in g  the transport
,9 The  R ubber Beard  wi  ̂ not m set any de P |<„„aj,am-686 009,o f prototype to R u b b e r  Research lnst,tu .P^^^^^^

10 A n y  fu rther d e ta ils  in  th is  regard and̂ ex̂ ^̂  V o f India,

I J o t t ly a ^ -e te  O O ^ ' r t r  P lan , Patho logy Oapartment,



EXTRA-FLOH/IL iVECTAHIES IN
H E V E A  B R A S I L I E N S I S

L. T H A N K A M M A  and K. V. GEORGE

E v e n th o u g h  th e  s o u rc e  o f  h o n e y  in  m os t o th e r  p la n t  sp e c ie s  is  th e  f lo w e r , in  th e  c a se  o f  rubber 
t re e , it  is  th e  le a f . B ee  k e e p in g  in  ru b b e r p la n ta t io n s  is  g e t t in g  a c c e p ta n ce  n o w  a days . A s  ea rly  
a ls o  a s  in  1 9 6 8 , w o rk  w a s  c o n d u c te d  on  th e  e x tra  f lo r a l n e c ta r ie s  o f  ru bb e r a n d  a pap e r w as 
p u b lis h e d  d e s c r ib in g  th re e  ty p e s  o f  n e c ta r ie s . O f  th e se , o n e  w a s  an  o r ig in a l f in d in g  b y  the 
a u th o r  S m t. L  T h a n k a m m a , n o w  w o rk in g  a s  M y c o lo g is t  in  th e  R u b b e r R esea rch  Institu te  
o f  In d ia . T h o u g h  so m e  a r t ic le s  a re  w r it te n  a n d  p u b lis h e d  in  jo u rn a ls  on  th e  to p ic , m os t o f  the 
ru b b e r  p la n te rs  a re  s t i l l  u n a w a re  o f  th e  s o u rc e  o f  h o n e y  in  ru bber. T h e re  is  a lso  a fee ling  
a m o n g  s o  m a n y  th a t  ru b b e r h o n e y  is  p ro d u c e d  in  th e  f lo w e r s .  W e  are n o w  re p ro d u c in g  the 
p a p e r  p u b lis h e d  in  th e  R u b b e r  B o a rd  B u lle t in  V o l.  9  N o . 4  (1 9 6 8 ) . - l iu c ia f f i  K . V . G eo rge , the 
c o - a u th o r  o f  th e  p a p e r w a s  D e p u ty  D ire c to r  in  th e  R u b b e r R e se a rc h  In s t itu te  o f  Ind ia  in  1 96 8  
a n d  la te r  b e c a m e  th e  D ire c to r  o f  C a rd a m o m  D e v e lo p m e n t, C a rd a m o m  B o a rd , E rnaku lam .

H e v e a  b ra s iU e n s is  is  m o n o e c io u s  
w it h  d ic l in o u s  f lo w e r s  a r ra n g e d  
in  p a n ic le s .  A c c o r d in g  to  D ijk m a n  
(1 9 5 1 ) ,  th e  p la n ts  a re  ty p ic a l ly  
e n to m o p h il lo u s  c ro s s  p o ll in a to rs . 
T h e  s tu d ie s  o f  M a s s  (1 9 1 9 ) ,  
M o r r is  ( 1 9 2 9 ) ,  S e ib e r t  ( 1 9 4 7 ) , 
M u z ik  (1 9 4 8 ) ,  W a rm k e  (1 9 5 1 , 
S r ip a th i R a o  ( 1 9 6 1 )  a n d  J a y a ra -  
th n a m  ( 1 9 6 5 )  a ls o  s h o w  th a t  
in s e c ts  p la y  an  im p o rta n t  ro le  

th e  p o ll in a t io n  o f  H evea  
b ra s iU e n s is .  V a r io u s  c h a ra c te rs  
o f  th e  f lo w e r ,  v iz ,  c o lo u r ,  f r a g r a ­
n ce , s t ic k y  n a tu re  o f  th e  p o lle n  
a n d  s t ig m a t ic  s u r fa c e , fu r th e r  
p o in t  to  in s e c ts  a s  th e  m o s t 
fa v o u ra b le  p o ll in a t in g  a g en ts . 
C o n s id e r in g  th a t  H e v e a  b ra s iJ i-  
e n s is  is  p re d o m in a n t ly  a d a p te d  
f o r  in s e c t  p o ll in a t io n ,  th a t  v a r i ­
o u s  in s e c ts  in c lu d in g  h o n e y  b e e s  
h a v e  b e e n  o b s e r v e d  to  b e  a c t iv e  
a n d  n u m e ro u s  d u r in g  H ev ea  
f lo w e r in g  s e a so n  a n d  th a t  b ee  
h iv e s  k e p t  In ru b b e r g a rd e n s  
d u r in g  f lo w e r in g  s e a s o n , y ie ld  
p le n ty  o f  h o n e y , it  is  t o  b e  e x p e c ­
te d  th a t  n e c ta r  is  se c re te d  b y  
so m e  p a rt  o f  th e  p la n t.

W h ile  n o  f lo r a l n e c ta r ie s  h a v e  
b een  o b s e r v e d  in  H e v e a  b ra sU i-  
e n s is , tw o  ty p e s  o f  e x t ra - f lo r a l 
n e c ta r ie s  h a v e  b een  re p o rted . 
M a r t iu s  (1 8 7 3 )  in  h is  " F lo r a  o f

B ra z il . ”  a n d  D e lp in o  (1 8 8 7 )  in  
h is  s tu d ie s  o n  e x t ra - f lo r a l n e c ta ­
r ies , m en tio n  a b o u t  th e  p re sen ce  
o f  n e c ta r ie s , o n  th e p o l ia g e  le a ve s  
v iz . th e  p e t io la r  n e c ta r ie s . T he  
s tru c tu ra l d e ta ils  o f  th e s e  p e t io la r  
n e c ta r ie s  a re  d e s c r ib e d  b y  D a g u — 
i l la n a n d  C o u p in  (1 9 0 3 ) .  P a rk in  
(1 9 0 4 )  In h is  p ap e r, " T h e e x t r a -  
f lo r a l n e c ta r ie s  Q i H ev ea  b ra sU ie n -  
s is , "  re p o r ts  th e  o ccu r re n ce  o f 
n e c ta r ife ro u s  b u d  s c a le s , in  a d d i­
t io n  to  th e  p e t io la r  n e c ta r ie s  and  
g iv e s  an  a c co u n t o f  th e ir  s tru c tu re  
p o s s ib le  e v o lu t io n  and  fu n c t io n s . 
B o b il io f f  (1 9 2 3 )  in  h is  " A n a to m y  
o f  H ev ea  b ra iU ie n s is ,"  w h i le  
d e s c r ib in g  th e  s tru c tu re  o f  th e  
p e t io le , m e n tio n s  a b o u t th e  p re se ­
n ce  o f  a sm a ll d is c  w ith  se ve ra l 
g la n d s  on  th e  p e t io le  a t  th e  p o in t 
o f  in se r t io n  o f  th e  le a f le ts  and  
th e s e  are re p o r ted  to  fu n c t io n  
o n ly  in  th e  y o u n g  s ta ge , w h e n  
th e y  g iv e  o f f  e x c re to ry  p ro d u c ts . 
H e  a ls o  re p o rts  p re se n ce  o f  s p e c ia l 
o p e n in g s , v iz . ,  h y d a th o d e s , se en  
a s  p in  h o le s , on  th e  lo w e r  su r fa ce  
o f  th e  le a v e s  a n d  s ta te s  th a t  
th e s e  a re  o f  a ss is ta n ce  in  g e tt in g  
r id  o f  e x ce ss  w a te r, in  a  liq u id  
fo rm , a t t im e s  w h e n  th e  s to m a ta  
f a il  to  fu n c t io n .

In th e  p re sen t p ap e r, th e  au tho rs  
h a v e  a tte m p te d  to  g iv e  a d e ta ile d

a c co u n t o f  th e  e x tra -f lo ra l nect­
a r ie s  a lre a d y  re p o rted  b y  earlier 
w o rk e rs , v iz . ,  p e t io la r  nectaries 
a n d  n e c ta r ife ro u s  b ud  sca les. 
F u r th e r , o c cu rren ce  o f  ano th er 
n e c ta r ife ro u s  s tru c tu re  is  a lso  
re po rted . T h e se  a re  th e  g lands 
o n  th e  lo w e r  su r fa ce  o f  th e  leaves 
and  w ro n g ly  d e f in ed  by  B o b ilio f f  
(1 9 2 3 )  a s  h y d a th o d e s .

Observations
T h re e  d if fe re n t  g la n d u la r  s tru c t­
u res, a ll fo lia r  in  o r ig in , w ere 
o b se rv e d  to  se cre te  a co lou rless, 
s t ic k y  a n d  su g a ry  liq u id , v iz.. 
n ecta r. T h e se  a re  th e  n e c ta r i­
fe ro u s  b u d  sc a le s , ne cta r ife rous  
g la n d s  o n  th e  p e t io le  t ip s  and 
th e  n e c ta r ife ro u s  g la n d s  on  the 
to w e r su r fa ce  o f  th e  le a f  lam ina. 
T h e  m o rp h o lo g y , ana to m y  and 
fu n c t io n s  o f  th e se  g la n d u la r  
t is su e s , o b se rve  to  se cre te  
ne c ta r, a re  d e sc rib ed .

Nectariferous bud scales 
In y o u n g  sh o o ts  o f  H evea , a 
v a ry in g  num b e r o f  sm a ll, green, 
f le s h y  s c a le s  a re  se en  deve lop in i 
on  th e  s tem , to w a rd s  th e  termin* 
bud . b e lo w  th e  w h o r l o f tender 
f lu s h  {F ig . 1 ). N o rm a lly , these 
sc a le s  su b te n d  an  a x il la ry  vega 
ta t iv e  b u d , bu t d u rin g  f lo w e r in g



season, the top  m ost sca les
jflay sub tend  in flo re scences.
In young a c t iv e ly  g ro w in g  shoot, 
the tran s it ion  from  these  fle shy  

> sca les to  norm al le aves  can be 
c lea rly  seen  (F ig . II). T he  lower 
most s ca le s  are sho rt, roundish, 
g radu lly  tap e r in g  to  a po in ted  
tip and  h ig h ly  cu rved  ou tw ards . 
The ou te r c on ve x  su rfa ce  is 
s lig h t ly  ra ised , pa le , y e llo w , made 
of g la n du la r t issu e  and  w ith  a 
lon g itud ina l m ed ian  groove.
A t the po in ted  tip  a num ber of 
tr ichom es are p resent. Tow ards 
the te rm in a l bud . the  sca le s  
g radua lly  becom e m ore e longa t­
ed and  s tJa igh tened . T he  g la nd ­
ular po rtion  sh o w s  g radua l 
reduction in  s iz e  and  g e ts  con fined  
to the m id d le  reg ion  o f  th e  outer 
con ve x  su rfa ce . S im u ltaneous ly , 
the {ong itud ina i g roove  gets 
less p rom inen t and  in  the top 
most s ca le s  th e y  are no t v is ib le . 
A long  w ith  th e  e long a tion  of 
the sc a le s  and  s im u ltaneous 
reduction  in  th e  g la n du la r tissue, 
three a b o rt iv e  le a f le ts  appear 
a t the t ip  o f  th e  sca le  as thm 
bristles. T h e  upper m os t sca les 
are d e vo id  o f  th e  g la n d u la r tisue 
and th e y  ca rry  a t th e ir  t ip s  three 
ie a f le tsw h ic h  resem b le  the no r­
mal le a f le ts  in  shape  and 
structure , b u t m uch  reduced  in 
size (F ig . 11,7-8). Few  such 
sca les re sem b lin g  ty p ic a l leaves 
excep t fo r th e ir  reduced  siza, 
may be se en  ju s t b e lo w  the 
w horl o f  true  leaves . These as 
w e ll as th e  g la n d u la r sca les 
be low  are sh e d  as the true  leaves 
mature.

The g la n d u la r t is su e  on the low er 
fle shy  sc a le s  se cre te  n e cta r p ro ­
fuse ly , d u rin g  f lo w e r in g  season. 
The n e cta r se c re ted  co lle c ts  
in to  sm a ll d ro p le ts  w h ic h  often 
coa le sce  a n d  tr ic k le  d ow n . The 
drops o f n e c ta r are targe in the 
m orn ing  hou rs , s lo w ly  d ry in g  up 
in the sun.

A  m ic ro sco p ic  s tu d y  o f lo n g itu d i­
nal se ction s  o f  th e  g la n du la r 
acales sh o w e d  th a t th e y  are 
fle shy  s tru ctu re s , com posed  m os t­
ly o f p a re n chym a to u s  t issu e  and 
poorly  d e v e lo p e d  v a s cu la r ele- 
nients b o u n d ed  by  c u t icu la r ise d  
ep iderm al la ye r. The  sc a le  is 
bounded on  a ll s id e s  by 

; normal ep ide rm a l c e lls , excep-

“ ' 'a w
modified into a o T , S e t
coveted on the or
cutic le

Due to  pressure of necta, secreted 
TMtiH I  Slandular i;ells, tlie

S l i d -  “ ' c ™ -pact isodiam etnc parencliymatous 
co lls IS noticed, beneath which 
normal parenchyma is seen.
In the pa ren ch ym a to u s  t is su e  
vascu lar traces ate seen small 
branchfes  o f w h ic h  end  be lo w  
th e  g la n d u la r  reg io n  (Fig. lit).

Apart from the nectariferous bud 
sca les, a few  basal scales, which 
are sm all, thin and non-nectari- 
ferous are a lso  observed (Fig.
1-1). These basal scales protect 
the dorm ant bud and as soon as 
the bud sprouts, they shrivel, 
dry up and fa ll off.

Nectariferous glands on petiole 
tips
A t the d istal end of the petiole, 
in the  region o f insertion o f the 
leafle ts, a varying number of 
g lands one to se ven -u sua lly  
three— are noticed. These glands 
are c ircu la r to oval or even irre­
gu la r in shape, w ith  slightly 
ra ised margins. Quite often, 
tw o or more o f these glands are 
observed to  unite attaining irre­
gu la r shapes (Fig. IV). The 
g landu lar area is paler than the 
surrounding area.

In surface peelings, they appear 
as groups o f small, nonchloro- 
phy llated  calls. In longitudinal 
section, the g land is seen to te  
made up o f a group of ih in -w alled  
colum nar ce lls, nonchlorophyll- 
ated. rich In cytoplasm ic contents, 
as seen in the case of the g lan ­
du la r portion o f the nectariferous 
scales. A  cro^ -sectton of the 
petio le tip where the glands
a re s itu a ted . shows that the
upper and lower epiderm is are 
normal, except at the region ^  
the g lands, w ln t e 'h "  epidermal 
ce lls  s rem ot iilied  to  form the 
th in  w a iledco ium narce lis . Many

of these ce lls  are d iv ided by 
tangential w a lls  forming two or 
three daughter cells. Beneath 
th is epithelia l layer, a single layer 
of isodiametric, -nonchlorophyll- 
ated, parenchymatous ce lls  is 
noticed, beneath w h ich normal 
parenchymatous tissue is ob­
served. Sm all branches of vascu­
lar traces arising from the cent­
ral vascular tissue are seen 
ending below  the g landu lar layer 
(Fig. V). The Individual glands 
are obsen/ed to secrete small 
drops of nectar w h ich often run 
together form ing bigger drops. 
These glands do not function 
during the early stages of leaf 
formation or long after the leaves 
have attained fu ll maturity. The 
secretory function is predominant 
fo llow ing refoliation when the 
leaves have turned green, fully 
expanded and no more flaccid. 
Once the leaves are fu lly  matured, 
the glands become functionless, 
the tissues shrive l and get 
discoloured.

N e c ta r ife ro u s  g la nd s  on the 
low e r su r fa ce  o f th e  leaf 
These glands are seen as minute 
yellow ish spots, numerous and 
irregularly d istributed on the 
low er surface o f the leaf. On m ic- 
rosc i^ ic exam ination, in surface 
v iew , these are seen to  be more 
or less c ircu lar in outline and 
slightly  raised above the sur­
rounding surface, the glandular 
area being com posed of small 
ce lls and delim ited by a ring of 
highly lign ified  ce lls  (Fig. VI).
A t the region of the g land, the 
leaf is s ligh tly  thick. The upper 
epiderm is is  normal. The depth 
o f the palisade tissue is consider­
ably reduced. B e low  th is  is seen 
a vascular trace, the end of 
w h ich  IS tow ards the low e r g lan ­
dular portion. The region below 
is com posed of com pact pareri- 
chymatous ce lls , many o f which 
are devo id  o f ch lorop lasts, in 
p lace o f the normal ch lorophy- 
llated  and loose spongy parenc­
hyma. Be low  th is, a compact 
layer o f isod iam etric  cells, w ith ­
out ch lo rop lasts is seen. Immedi­
a te ly beneath this, is seen the 
g landu la r layer, com posed of 
th in  w a lle d  colum nar cells, 
(devo id  o f ch lo rop lasts) and 
rich in cytop lasm ic  contents.



S o m e  o f  t h e s e  c e l l s  a r e  d i v i d e d
b y  ta n g e n t ia l w a l ls  in to  tw o  
c e lls .  T h e  lo w e r  su r fa ce  o f  th e se  
c e lls  is  ro u n d e d  and  c ove red  
w ith  a th ic k  la y e r  o f c u t ic le  (F ig . 
V ll) .  The n e c ta r  se c re te d  is  seen  
a s  sm a ll d ro p le ts , s u s p e n d e d  from  
th e  lo w e r  s u r fa c e  o f  th e  le a f, a t 
th e  re g io n s  o f  th e  g la n d s .
A  c lo s e  s im ila r ity  in  th e  ana to m y  
a n d  fu n c t io n s  o f  th e  th re e  nect*
ariferous g la n d s  d e s c r ib e d  a b o v e
is  n o t ic e d . In a ll c a se s , th e  
s e c re to ry  e p ith e liu m  c o n s is t s  o f 
m o d if ie d  ep id e rm a l t is s u e  m 
th e  fo rm  o f  th in  w a l le d ,  n o n ch lo -  
ro p h y l la te d  a n d  c o lu m n a r  c e lls , 
w h ic h  b y  la te r  ta n g e n t ia l w a l l  
fo rm a t io n , fo rm s  tw o  o r  th re e  
d a u g h te r c e lls  in  so m e  c a ses .
T h e  g la n d u la r  re g io n  >s w e l l 
s u p p lie d  w it h  v a s c u la r  e lem en ts . 
F u r th e r , s e c re t io n  o f  r ie c ta r h a s  
b e e n  o b s e rv e d  in  a ll th e  th ree  
c a ses .

In m a tu re  p la n ts , th e s e  n e c t­
a r ife ro u s  g la n d s  n o rm a lly  fu n c t io n  
o n ly  fo r  a s h o r t  p e r io d , c o n fin e d  
to  th e  re fo l ia t io n  t im e , w h ic h  
s ig n if ic a n t ly  c o in c id e s  w ith  
f lo w e r in g .  In H e v e a  b ra s il ie n s is  
re fo i ia t io n  a n d  th e  m o re  o r le s s  
c o n cu r re n t o c cu r re n ce  o f  th e  
m a in  f lo w e r in g ,  n o rm a l y  o c c u rs  
in  th is  c o u n try , d u r in g  Ja n u a ry *  
M a rc h  p e r io d  a n d  it is  d u n n g
t h i s  p e r io d ,  t h a t  t h e s e  g l a n d u la r
t is s u e s  h a v e  b een  o b se rv e d  to  be 
a c t iv e ly  fu n c t io n in g ,  se c re t in g  
n e c ta r. In y o u n g  ru b b e r p la n ts  
w h e re  s e v e ra l f lu s h e s  o f  g ro w th  
a re  p ro d u c e d  in  an  y e a r  u n lik e  
th e  m a tu re  tre e s , fu n c t io n a l
nectariferous b u d  s c a le s  a n d
n e c ta r ife ro u s  p e t io la r  g la n d s  a re  
n o t ic e d  w it h  e a ch  n e w  f lu s h  o f 
g ro w th , w h ic h  a fte r a c e rta in  
p e r io d  b e c o m e  ^ u nctio n le ss . It 
w a s  h o w e v e r  o b s e rv e d  th a t  th e  
n e c ta r s e c re te d  w a s  c o n s id e ra b ly  
lo w  c o m p a re d  to  th e  q u a n t it ie s  
s e c re te d  b y  th e  n e c ta r ife ro u s  
g la n d s  in  m a tu re  tre e s  d u r in g  
f lo w e r in g  s e a so n .

s tru c tu re  and  fu n c t io n s , o f  the se  
tw o  k in d s  o f e x tra - f lo ra l n e c ta ­
ries th e  au tho rs  report th e  
o ccu rren ce  o f a th ird  k m d o t
e x tra - f lo ra l n e cta ry , v iz , th e  n e c ­
ta r ife ro u s  g la n d s  fo und  on  the 
lo w e r  su r fa ce  o f  th e  leaves . 
D e s c r ib in g  the o ccu rren ce  o f 
h yd a th o d e s  in  H ev ea  b ra s il ie n s is , 
B o b il io f f  ( 19 2 3 ) sta tes;

D iscuss ion
E a r lie r  w o rk e r s  h a v e  re p o rted
th e  o c c u r re n ce  o f  tw o  k in d s  o f
e x t r a - f lo r a l nectaries.^  v iz ,  th e  
n e c ta r ife ro u s  b u d  s c a le s  a n d  
th e  o e t io la r  n e c ta r ie s , in  H evea  
t  J n Z i s .  In a d d it io n  to  g iv .n g  
a  d e ta i le d  a c c o u n t  o f  th e

" O n  th e  lo w e r  s id e  o f  le a ve s , 
b e s id e s  th e  s to m a ta , sp e c ia l 
o p e n in g s  are fo u n d  w h o se  fu n c ­
t io n  is  a n a lo g o u s  to  th a t  o f  tne 
s to m a ta . T h ey  m ay  b e  se en  as 
p in p o in ts  on  th e  lo w e r  s id e  o f 
th e  le a ve s . T h e y  a r ise  as  ra ise d  
re g io n s  o f th e  e p id e rm is  m 
w h ic h  f in a lly  an  in te rce llu la r  
o p e n in g  is fo rm ed . T h e  o p en ­
in g  in  th e  cen tre  a r is e s  th ro u g h  
th e  se p a ra t io n  o f  c e lls  and  
in c re a se s  in  s iz e  w ith  th e  a g e  o f 
th e  lea f. T h ro u g h  th is  o p en ing , 
th e  w a te r  e x u d e s  w h e n  t r a n s ­
p ira t io n  th ro u g h  s to m a ta  does  
n o t ta k e  p la c e "  F rom  th e  ab ove  
d e s c r ip t io n , it  is  c le a r  th a t  
w h a t  B o b il io f f  h a s  re fe rre d  as 
h y d a th o d e s  a re  th e  n e c ta r ife ro u s  
fo lia r  g la n d s  re p o r ted  in  th is  
p ap e r. P re s en ce  o f o ne  o r  m ore 
p e rm an en t o p e n in g s  is  a ‘=hara- 
C te r is t ic o f  a h y d a th o d e . T h o u g h  
B o b il io f f  h a s  re p o r ted  th e  
p re sen ce  o f su ch  an  o p e n in g  a r i ­
s in g  b y  th e  se p a ra t io n  o f  tn e  
c e lls ,  th e  a u th o rs  c o u ld  no t 
o b se rve  any  su ch  o p e n in g  in  th e se  
fo lia r  g la n d s , e ve n  th o u g h  
le a v e s  a t v a ry in g  s ta g e s  o f  m atu 
r ity  w e re  e x a m in e d . Fu rth e r, 
th e  se c re t io n  fro m  th e s e  g la n d s  
is  a  sw e e t a n d  s t ic k y  liq u id * n e c -  
ta r  a n d  no t w a te r  a s  re p o rted  
b y  B o b il io f f .  T h e  a b se n ce  o f an y
o p e n in g , the p re se n ce  o f  a 
s e c re to ry  e p ith e liu m  c o n s is t in g  
o f  m o d if ie d  ep id e rm a l c e lls , 
s im ila r  to  th o se  n o t ic e d  in  th e  
n e c ta r ife ro u s  b u d  s c a le s  and  
n e t io la r  n e c ta r ie s , th e  c o m p a c t  
P a re n ch ym a  b e lo w  th e  s e c re to ry

^ „ £ ' ' T t h \ " t t « t ^ T a ^ e a „

leaves . T h e  open ing s  arise 
th ro u g h  th e  sp lit t in g  o f th e  ep i­
derm al c e lls  o f th e  p e tio le ,"  
C o n tra ry  to  the  ab ove  observa tion , 
th e  au tho rs  c ou ld  no t f in d  
an y  op en in g s  in  th e se  p e tio la r 
g la n d s , th o u g h  seve ra l such 
g la n d s  a t v a r io u s  s tages o f 
g ro w th  w e re  exam ined . Further 
th e se  g la n d s  w e re  no t osberved  
to  fu n c t io n  t i l l  th e  le a ve s  w ere  
fu lly  e xp and ed  and  mature.

P a rk in  (1 9 0 4 )  reports  th a t the 
n e c ta r ie s  o f th e  fo lia g e  lea f 
are  n o t p rom inen t stru ctu re s and 
th a t  th e y  do  no t d if fe r as a 
ru le  in  c o lo u r from  th e  su rround­
in g  su rfa ce . The  present 
o b se rva t io n s  d if fe r  from  the 
ab o ve  in  th a t th e  p e t io la r  g lands
are  y e llo w is h -g re e n  in  co lou r 
in  c o n tra s t  to  th e  g reen  co lou r 
o f  th e  su r ro u n d in g  su rfa ce , ihe  
l ig h t  c o lo u r  o f  th e  g la n du la r
s u r f a c e  is  d u e  to  th e  secre to ry
ep ith e lia l layer.

s ta te s .
■ T h e se  g la n d s  a p p a « " t ly  fu n c ­
t io n  in  th e  y o u n g  s ta g e  o f  th e

M a n y  e n to m o p h il lo u s  p lan ts 
p ro d u ce  ne cta r, w h ic h  attracts 
in se c ts . N e c ta r is  se cre ted  by 
sp e c ia lis e d  c e lls  e ith e r on  the 
f lo ra l p a rts  o r on  o th e r structures 
o u ts id e  th e  f lo w e r . D e f in ite  and 
e la b o ra te  s tru ctu re s  a d ap ted  to 
s e c re t io n  o f  necta r, o ccu r in 
c e rta in  fa m ilie s  e.g. E u p h o rb i-  
aceae . In H evea  b ra s il ie n s is . 
a  p la n t  ty p ic a l ly  a d ap ted  fo r 
in se c t  p o ll in a t io n , th e  occurrence 
o f th e  th ree  k in d s  o f  extra - 
f lo r a l n e c ta r ie s  d e sc r ib ed  m the 
paper, c o u ld  b e  con s id e red  as 
a fe a tu re  p ro v id in g  attrac tion
?o  i n s e V  P a r k in  ( 1 9 0 4 )  w h ile
d e s c r ib in g  th e  n e c ta iife ro u s  bud 
s c a le s  a n d  its  fu n c t io n s , states. 
" T h e  b u d  s c a le  g la n d s  m ay  be
lo o k e d  u p -on  a s  a ttra c t in g  ants to

re lr 't^ ^ n JS e sb e c o m e 'fu ^ ^ ^ ^ ^

T O l in ^ e V 'r e q u k e d ,  w ith e r al» 
d ro p  o f f , "  D iffe re n t  types  of 
a n ts  h a v e  been  ob se rve d  by th 
a u th o rs  fe e d in g  on th e  nectat 
fro m  th e  b u d  s c a le s  o f  you "?  
p la n ts . T h e se  m ay  be keeP 
o f f  in se c ts  in ju r io u s  to  th e  d 
lo p in g  fo lia g e . H o w eve r, i^  
th e  c a se  o f m atu re  P'.ants «
re fo lia t io n  and flowering are
more o r less simultaneous, it
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Surfatx view o f a ncctarilerous foliar gland.

A  G lan d u la r ctlls. B. N o rtn a U p id e rm a l cclls. 

c  Lignified cells delimildng the glandular portion.

Fig-VO

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

A. Normal upper eptdernis. B. VsscuUr tracc.
C. Secretory epithelium consisdng o f modified lower

epidermal cells.
D. Palisade layer. E. Compact pareccfaymt.



w o u ld  appear tha t the extra-flora l 
necta rie s se rve  m ain ly  a function 
o f  a ttrac tin g  insects, some 
o f w h ich  a t le a s t a id  in po llina­
t io n . It has been observed that 
a ll the th ree  k in ds  o f nectaries 
func tion  s im u ltaneous ly  during 
H evea f low er ing  season. The 
b ud  sca le  g la n d s  have been 
o bse rved  to  con tinue  secretion 
o f nectar even w hen  the 
p e t io la r  g la nds  have developed 
and  are func tion ing , i t  has 
a lso  been obse rved  th a t the 
q uan tity  o f  nectar secreted by all 
th e  th ree l<inds o f nectaries are 
c on s id e rab ly  m ore during the 
flo w e r in g  season com pared to 
o the r seasons. Further. 
Ja ya ra tn am  (1965) obsen/ed 
Ind ian honey bees feed ing  on 
th e  secre tion  from  the petio lar 
ne cta r ie s  and  C a llip h o rid s  were 
fo u n d  to  perch on the ventral 
s id e  o f the  leaves, w hen  not v is i­
t in g  f lo w e rs  and  they w ere also 
fo und  to  feed  on the nectar.

Summary
A  sho rt rev iew  o f tw o  k inds of 
ex tra  f lo ra l nectaries o f Hevea 
b ras i/ ie n s is , reported by earlier 
w o rke rs  is g iven . In add ition 
to  g iv in g  a d e ta iled  account o f the 
stru ctu re  and  functions o f the 
tw o  k in ds  o f e x tra -flo ra l nectar­
ie s  a lre ad y  reported, occurrence 
o f  a th ird  k in d  o f ex tra -f lo ra l 
necta ry  v iz , toe  nectariferous 
g la n d s  on th e  low e r surface 
o f the lea f, is a lso  reported. 
N ec ta r ife rous  bud sca les are a 
ch a ra c te ris t ic  feature o f the

voung expanding shoots and they 
a e present on both young as 
wen as mature plants. There is 
c lose s irjila rity  in the structure
c l  J 'u  nectaries,
tech has a w ell defined secre­
tory epithelium w ith a th ick 
cut.cle above, The secretory 
epithelium consists of modified 
epidermal cells, some o f which 
may be two or three layered 
n young plants, these extra- 

floral nectaries could be looked 
upon as attracting ants to ward 
off msects injurious to the deve- 
loping foliage, but those on 
mature trees, during flowering 
season, could be considered 
as providing attraction for 
insects for aid ing  in pollination.
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RUBBER CONSUMPTION INCREASED

W o rld  rubber consum ption 
increased  in 1986 w ith  Un ited  
S ta tes sho w ing  a 1 per cent 
rise in  dem and. Accordm g to 
a report p ub lished  by Interna­
t io n a l R ubber S tudy  Group, 
the  w o r ld  dem and w ent up to

1.2 per cent in 1986 w ith  
Asia accounting for more than 
half o f the increase. So also 
the synthetic rubber use rose 
by 1 5 per cent to 9.19 m illion 
tons and natural rubber 
demand w ent up 0.5 per cent

to 4.38 m illion  tons. Asian 
nations show ed increase in 
rubber use. Demand w ent up 
14% in South Korea, 10% in 
Taiw an , 6% in India, 5% in 
Ch ina and 4% in Malaysia,



CORPORATE iKAGE AKD 
MEDIA MANAGEMENT

A  o n e  d a y  p ro g ra m m e  o n  'C o r ­
p o ra te  Im ag e  a n d  M e d ia  M a n a ­
g e m e n t ' w a s  o rg a n is e d  a t th e  
In te rn a t io n a l H o te l,  E rn aku lam  
o n  7 .3 .1 9 8 7  b y  th e  K e ra la  C h a p te r 
o f  th e  P u b lic  R e la t io n s  S o c ie ty  
o f  In d ia . S h r i P C  C y r ia c ,  C h a ir ­
m an  R u b b e r  B o a rd  in a u g u ra te d  
th e  m o rn in g  se s s io n . S h r i M D  
N a ia p a t , E d ito r , M a th ru b h u m i 
d e l iv e re d  th e  k e y  n o te  ad d re ss . 
S h r i P V K  N a m b o o d ir i  ta lk e d  on 
c o rp o ra te  v ie w s .

Image b u ild in g

S h r i P  C  C y r ia c  in  h is  in a u g u ra l 
a d d re s s  e x a m in e d  th e  fa c to rs  
in f lu e n c in g  th e  im ag e  o f  an  in s t ­
itu t io n .  T h e  d e d ic a te d  and  
d is c ip l in e d  e m p lo y e e s  o r  la b o u r ­
e rs  c o n tr ib u te  to  th e  re p u ta t io n  
o f  th e  in s t it u t io n s  to  w h ic h  th e y  
a re  a t ta ch e d . H e  c it e d  th e  e x a m ­
p le  o f  K S R T C  th e  im ag e  o f 
w h ic h  is  a t th e  lo w  e b b  d ue  to  
th e  m is b e h a v io u r  o f  c o n d u c to rs
o r d r iv e rs  to  th e  p u b lic . O n  th e
o th e r  h an d , th e  T V S  h a s  an 
e x c e lle n t  im a g e  am o n g  th e  
p u b lic  m a in ly  d ue  to  it s  d e v o te d  
e m p lo y e e s . H e  s a id  th a t  th e  
im ag e  is  th e  su m  to ta l o f  th e  
f u n c t io n in g  o f  an O rg a n is a t io n . 
H o w  im a g e  is  b ro u g h t  ou t?  It 
i s  o n ly  d u e  to  th e  s u c ce s s iv e  
e f fo r ts  th a t  a g o o d  im a g e  'S 
b u ilt  up . L a rsen  & T o u b r o .  D C M  
T A T A  e tc  a re  so m e  o f  th e  re p u ted  
n am es  h o ld in g  a  g o o d  am o un t 
o f  c re d ib i l it y .

H o w  to  g e t  o u t  o f  th e  p o o r 
im ag e ?  T h e  o n ly  w a y  o u t  is  
s im p le  a n d  s h e e r h a rd w o rk , he 
s a id . T h e re  is  no  s h o r t  c u t  to  
a t ta in  th e  o b je c t iv e .  T h e  e m p lo ­
y e e s  m u s t b e  p re p a red  to  w o rk  
h a rd  a n d  ea rn  th e  g o o d - w il l  o f 
th e  p e o p le . A c c o rd in g  to  th e  
th e o ry  e x p o u n d e d  b y  G e ib e is , 
i f  th e  l ie  is  re p ea te d  hu n d red

1 t im e s ,  it  b e c o m e s  t ru th . B u t in

th e  p re se n t d a y  c o n te x t, it 
n e ve r b e co m es  tru e , he s a id . T o  
m ake  th e  o rg a n is a t io n  a ch ie v e  
its  g o a ls , s o l id  w o rk  h a s  to  be 
c a rr ie d  o u t. R e su lt  o r ie n ted  
w o rk s  w il l  o n ly  e x p o se  d y n a m ­
ism  a n d  d e v o t io n  to  d u ty . Here , 
th e  re le v a n ce  o f  P u b lic  R e la ­
t io n s  is  in c re a s in g ly  fe lt . T he  
g o o d  w o rk  d o n e  c o u ld  be p ro j­
e c te d  th ro u g h  th e  m ed ia . G o o d  
w o rk  is  a lw a y s  to  be m ade  
k n o w n . H e s a id  th a t  P u b lic  
S e c to r  s h o u ld  c o m e  o u t w ith  
fa c t s  w h ic h  s h o u ld  re f le c t  its  
p ro p e r fu n c t io n in g .  In c o n c lu ­
s io n  he e m p h a s is e d  th e  n e ed  fo r 
th e  g re a te r ro le  th e  m ed ia  has 
to  p la y  in  fo s te r in g  th e  im ag e  
o f  th e  C o rp o ra te  S e c to r.

Traditional Va lues.
S h r i M D  N a ia p a t , Ed ito r , M a th ru ­
b h u m i w h o  d e liv e re d  th e  k e y  
no te  a d d re s s  e x h o rte d  th e  m ed ia  
m en to  in cu lc a te  th e  t r a d it io n a l 
v a lu e s . B a se d  o n  a p r in c ip le  o f 
c o r re c t  a sse ssm en t, n e w sp a p e rs  
a lso  s h o u ld  be p re pa red  to  
in d u c t  w h a t  is  re q u ire d  ta k in g  
in to  c o n s id e ra t io n  th e  p o s tu re s  
and  p o s it iv e  re sp o n se s  o f  th e  
c h a n g in g  tim e s .

H a d  th e  P r im e  M in is te r  o p te d  
so m e  o th e r  d a y  to  v is it  K e ra la  
e x ce p t 7 th , th e  d a y  o f  th e  s e m i­
na r, S h r i N a ia p a t  s a id  th a t  he 
w o u ld  h a ve  sp e n t  m o re  t im e  
w it h  th e  d e le g a te s  fo r  a f u l l  d ay  
in te ra c t io n  w ith  them .

S h r i N am b o o th ir i w h o  o ffe re d  
h is  v ie w s  on  C o rp o ra te  S e c to r  
a d v o ca te d  a sm o o th  f lo w  o f  
in fo rm a t io n  m a in ly  th ro u g h  a tw o  
w a y  t ra c k  w h ic h  w i l l  f a c i l it a t e  
th e  fu n c t io n in g  o f  th e  P u b lic  
S e c to r. H e  a ls o  p re sen te d  th e  
e r r in g  v ie w s  o f  b o th  th e  M e d ia  
and  C o rp o ra te  S e c to rs . S h r i 
N a m b o o d ir i a ls o  e x p la in e d  in

d e ta il th e  p ro b le m s  confronted 
b y  th e  P u b lic  S e c to r. Earlier 
S h r i PK N a ra yan an , Dy. Director 
( P & P R )  o f  R ub b e r Board  and 
C h a p te r  C h a irm a n  P R S l Kerala 
w e lc o m e d  th e  c h ie f  guests and 
d e le g a te s . S h r i G P C  Nayar, 
S e c re ta r y  K e ra la  C hap te r of PRSl 
p ro p o se d  a v o te  o f  thanks.

Need for lia ison
M e d ia  &  C o rp o ra te  Secto r was | 
th e  th e m e  o f  th e  se ss ion  that | 
f o llo w e d  w h ic h  w a s  presided 1 
o v e r  b y  S h r i N  C  G eo rge , Dire­
c to r , In s t itu te  o f  Managem ent 
T ra in in g  a n d  C o n su ltan cy . Dr. ,
P  A  R a m a sw a m y , M anag ing  ' 
D ire c to r  K T C O  L td  e luc idated  , 
th e  c o rp o ra te  v ie w s  o f the i
M e d ia .  S h r i P R a jan , News I 
E d ito r , M a th ru b h u m i w ho  spoke 
o f  th e  M e d ia  re sponse , discussed 
a t le n g th  h is  o w n  personal 
e x p e r ie n ce s  as  a jo u rn a lis t and  ̂
e x p la in e d  h is  v ie w s  on tVledia i 
a c t iv it ie s  a n d  C o rp o ra te  Sector.
H e  c a te g o r ic a lly  d en ied  the 
in d u lg e n ce  o f  M e d ia  M en in 
c o rp o ra te  fu n c t io n in g . In fact, 
N e w sp a p e rs  h a ve  been mstru- , 
m en ta l to  it s  g ro w th  and  develop-' 
m en t, h e  s a id . Q u o tin g  examples i 
h e  h ig h lig h te d  th e  need for a i 
l ia is o n  b e tw e e n  th e  tw o . Regaj' 1 
d in g  th e  c r it ic is m  o f  the tna ir ] 
m an  a n d  M a n a g in g  Director, , 
K S R T C  fo r  playing up the news 
o f  a c c id e n ts  a n d  d ea th  toll 
fo rg e t t in g  o th e r  fa c to rs , Shri 
R a ja n  re p lie d  th a t  th e  news of 
a c c id e n ts  a n d  th e  resultant 
d e a th  to l l  is  as  im portant as 
a n y  o th e r  im p o rta n t item  to 
th e  E d ito r  a t th e  desk . Anaiy- ; 
s in g  th e  p re in d ep e nde n t 
S h r i R a ja n  n a rra ted  the pnrnafY  ̂
ro le  o f th e  M a th ru b h u m i in tne 
s t ru g g le . E ven  a fte r the  . n d ^ ,  
n d e n ce . the p ap e r (Bade corec
o u s  a tte m p ts  fo r  s o c ia l chang | 
H e  a ls o  Id e n t if ie d  th e  areas



coope ra tion  betw een  the two 
s id e s  to  fo s te r better function inq  
in the re spec tive  areas of 
opera tion .

Professional Ethics

Sh r i B U nn ik r ishnan . A sst. P R 
M anager, F A C T  Ltd  presented 
h is  th o ug h ts  on P R Response 
H e d w e lt  a t leng th  the princip les 
fo r w h ich  a P  R P ro fessiona l 
stands . D em arcating  the bound­
a rie s o f p ro fess iona l eth ics, he 
im p ressed  upon the  partic ipants 
th e  im portance  o f the pub lic  
re la tion s  to  th e  w ork in g  of C o r­
po rate  Se cto r. The delegates 
ev in ced  keen in terest in the 
d is c u ss io n s  th a t fo llow ed.

A t  th e  se co nd  session  on 'Pub lic  
R e la t io n s  - A  Co rpo ra te  Respon­
s ib i l it y ',  S h r i K R Hattangadi, 
M anage r. C o rpo ra te  P R, Union 
C a rb id e  Ind ia Ltd  m ade his 
op en ing  rem arks. S h r i K B Nair, 
M a n ag in g  D irecto r, Kerala 
S o ap s  and  O ils  Ltd  chaired  the 
se ss ion . S h r i P Aravindakshan 
C o rresponden t, The  Week, 
o ffe red  h is  v ie w s  on M ed ia  in a 
p repa red  speech  read out on 
th e  o cca s ion .

Ro le  o f Corporate Sector
Sh r i H a tta n ga d i b rie fed  the 
b ackg rou nd  o f th e  b ig  tragedy 
o f  U n io n  C a rb id e  b y  w h ich  
ab ou t 2 0 0 0  peop le  los t the ir 
liv e s . E ven tu a lly , the Com pany 
lo s t fa ith  and  its  im age got 
ta rn ished . The  sen io r executives

w f  K °  the public
He however, said the Corporate 
Sector plays a dominant role 
m ^ e  economy of the Nation 
and a true perspective of its

PR-truth alone
Shri P K  Naiayanan, Chapter
l-nairman repudiated the ethos 
of the convictions spread over a 
period which depended purely on 
conventional definitions. The 
negative thoughts are still 
nurturing most of the minds. 
There are people who still believe 
that Pub lic Relations is white 
washing or liaison. Arranging 
accomodation or reserving Ra il­
w ay tickets are not PR functionsi 
He strongly criticised the biased 
feelings being grown in the minds 
of certa in persons. What is requir­
ed is a change in the outlook 
and attitude. He defined Public 
Relations as truth and truth alone. 
It is a highly skilled job, he 
said. No other parameters could 
be attributed to  the vision.
The foremost quality of a P R 
man is h is primary commitment 
to the profession. If it is lacking, 
one cannot do justice to his pro­
fession w ith the result he fa ils to

1 discharge his functions properly.

During the course of his evalua­
tion of the PR views, he pointed 
out the instances when the 
ethics of the profession is end­
angered in the hands of incompet­
ent persons. This leads to  severe 
consequences often. Turning to 
the Institutions and Corporate 
bodies, he said that if the Insti­
tution lacks cred ib ility  it cannot 
stand on its own legs. Having 
narrated his own personal experi­
ences spread over a period of 
over two and a half decades, 
he outlined the true perspec­
tives of PR Profession,

Concluding Session 
The subject of the valedictory 
session concentrated on the 
"Changing Corporate Environ­
ment", Shri 0  P Joseph. Past 
President of the PRS l presided. 
Shri N K Gopalakrishnan. 
Managing Director, Plantation 
Corporation o f Kerala Ltd explain­
ed his v iews on the role of 
Corporate Sector, Shri K P 
Joseph, Ch ief Manager (IV1S) 
Cochin Shipyard Ltd and K M  M  
Ashraf, Manager SIDCO Ltd 
spoke on PR and Citizens and 
Role of PRrespectively. Delegates 
active ly took p a il in the d iscuss­
ions that fo llowed. Shri G P C  
Nayar proposed a vote of thanks. 
About 40 delegates and 16 
Student delegates participated 
in the seminar.

_  A R A V IN D A N  
Pub lic ity  Officer

A new  In tsrrtational Natural Rubber 
AgreBment is  in the offing Both 
the producers and consum«rs of 
natural ruhbsr have ironed out the 
m ajor points of discord that have 
hampered negotiations in the past. 
The break through in the la test 
rubber ta lk s  w as made possible as 
the producers scaled down conside­
rably some of the ir demends and 
there w as greater M exib il.ty on 
th e  part of the consumers on some
of the key points.

NEW  RUBBER ACCORD

Some of the fundamental aspects 
of the new accord a r e ; regular 
price review everyUm onths instead 
of every 12 months as advocated by 
consumers and 18 months under 
the present accord; automatic 5 per 
cent price revision if the market 
price exceeded INfiO price during 
the 6 months preceding a regular 
review plus contingency stock of 
15O.D00 to be brought at i s /  
Maleysian/SingaporB cents a ifilo 
Df buffer stock purchases reach 
400.0QD tonnes: the ficor price oJ

15D Malaysian/Singapore cents is 
unchanged and also the currency 
combination in which INRO prices 
are quoted: current market inter­
vention levels are also to remain 
the same. The new Agreement w ill 
come into force in October 1987 
when the old Agreement expires. 
Experts feel that the main incentive 
for reaching an agreement was to 
avoid the disposal of 360,OOQ 
tonnes held in buffer stocks that 
might have become necessary if 
the ta lks had failed.



Use of Filler in Rubber 
Products Manufacture

The use of filler in rubber 
compounding is almost as old as 
practice as the use of rubber 
itself. Fillers used by the rubber 
industry can be classified broadly 
Into two groups; namely rein­
forcing and non-reinforcing or 
inert filler. Inert fillers are 
generally used to reduce the 
compound cost. They hardly 
contribute the compound pro­
perties. Various inorganic 
fillers used by the rubber industry 
are clay (hard and soft), whiting, 
calcium carbonate, activated ca l­
cium carbonate, barytes, litherge, 
magnesium oxide, etc. I shall 
make brief mention of applicat­
ion of some of these inorganic 
fillers:-

S o ft  c la y
These are off white powder 
(particle size greater than 2 mm) 
are used at high loading for low 
cost off coloured mechanical 
goods. They impart more hard­
ness than whiting or calcium 
carbonate but lower resilience.

Hard c la y
These are generally whiter than 
soft clays, hard clays impart 
more hardness and tensile 
strength than soft clays. Hard 
clays are used in high loading 
(to cut down compound cost) 
in mechanical goods, hose, 
flooring, shoe soling, etc.

W h itin g , precip ita ted calcium  
ca ibona te  and activated 
ca lc ium  carbonate 
Whiting (mineral calcium carbon­
ate) is used in high loading in 
low cost compound. Generally

j whiting and calcium carbonate 
hardens the compound to much 
lesser degree than clays (at the 
same loading). Thus for achiev­
ing the same hardness whiting 
or calcium carbonate can be 
loaded at higher degree than 
clay thereby reducing the cost of 
compound. However with ca l­
cium carbonate or whiting, the 
compound has poor tensile and 
tear properties than clays. Pre­
cipitated calcium carbonate is 
used in mechanical goods and 
proofing and offer better product 

, appearance than the ground min­
eral. Activated calcium carbon­
ate finds applications in softer 
compounds requiring smooth 
surface finish such as hot water 
bottle.

Barytes-lt has a very high sp. 
gravity (4.5). It is used as an 
inert filler particularly in chemical 
and acid (sulphuric) resistant 
tank lining.

L ithophone
A  mixture of zinc sulphide and 
barium sulphate (precipited) is 
used mainly as whitening agent 
in cheaper compounds.

Titan ium  d iox ide
Anatase grade Is used as a 
whitening agent. Rutile grade 
offers rather creamier colour but 
more stable at high temperature.

S ilica tes and s ilica s
Hydrated (precipitated) alumini­
um silicate and calcium silicate 
find application as a seml-reln- 
forcing filler in non black com­
pounds such as shoe soles and In

mechanical goods. Both these si|j. ’ 
cates have some retarding effect ' 
which can be countered by using | 
diethylene glycol or triethanol | . 
amines in the mix. |

P rec ip ita ted  silicas j
Hydrated precipitated silicas are , 
known to possess the highest '■ 
reinforcing properties among the i 
inorganic fillers. They generally ; 
have about 8 to 1 0 % bound mois- i 
ture and their particle size 
varies from 10-40 mm. Silica 
filler inherently retards the cure 
which can be compensated 
using DEG or TEA or higher 
levels of accelerator.
They also Improve bonding bet- ' 
ween rubber and fabric parti­
cularly in the direct bonding 
system. However, silica filled 
mixes are generally hard and dry.

Carbon b la ck  !
Carbon black continues to be ■ 
the most versatile reinforcing 
filler available to the rubber 
industry and are available in tailor; 
-made grades to suit compoun- ■ 
der's specific needs. Generally ' 
speaking, finer the particle better 
the reinforcement (in terms of 
abrasion, tear, hardness, modulus, 
etc,) and higher the hysterisis 
loss, (hence higher the heat 
development in mixing and higher 
the heat generation In dynamic 
application) lower the yield and 
higher the cost. Generally there 
are four Important properties to 
characterize a black; namely 
particle size, surface area, 
structure and surface chemistry.

*  Manager (P  & D) Carbon & Ch«mic«i» 
Ltd.



E ffe c t  of Increas ing  pa rt ic le  siza 
and increas ing  s tructu re  o f b la ck  

p rocess ing  and  vu lcan iza te  
p ro p e r t ie s  is  g iven  In T a b le - i .  

Struceure is im portan t from  the 
point o f v ie w  o f p rocess ing  g iv ing  
better d ispe rs ion  and im proved 
carbon b la ck  ex tru s io n  cha ra cte ri­
stics. H ig he r th e  structure , low er 
the ex tru s ion  sh r in kage . M odu lus 
and ab ra s ion  re s is tance  increase 
w ith in crea s in g  structu re , h ow ­
ever. cu t g ro w th  resistance is 
affected  w ith  in creas ing  structure. 
W ith in creas in g  su rfa ce  area ten­
sile streng th  and  ab ra s ion  resis­
tance in crease  re s ilien ce  decrease 
and hence hea t b u ild  up in dyna­
mic ap p lica t io n  increase . The 
typ ica l p rop e rtie s  o f  som e o f the 
com m ercia l b la ck  are g iven  in 
Tab le -2 ,

The e ffect o f ca rbon  b la ck  loading 
on d iffe ren t p h y s ica l properties 
o f rubber vu lca n iza te  is  show n 
in fig . 1 -8 . It m ay be noted 
that w ith  a ll b la ck  te n s ile  stren ­
gth in crease  w ith  increased 
load ing  (exten t o f  in crease  is 
more w ith  f in e r b la ck s ) attain 
a m axim um  fo llo w e d  by  a decr­
ease. M o d u lu s  and  hardness 
increase w ith  lo a d in g  w h ile  
e longation  g en e ra lly  decreases 
w ith  in c reas in g  load in g . It may 
be no ted  th a t ab ra s ion  resista­
nce in creases sh a rp ly  w ith  in cr­
easing lo a d in g  fo llo w e d  by a 
sharp d ec line . T here fore , a 
com pounder sh o u ld  know  the 
correct le ve l o f  b la ck  required 
to  a tta in  op t im um  ab ra s ion  
resistance. R e s il ie n ce  drops w ith 
increasing  lo a d in g  - th e  drop  is 
more sha rp  in c a s e o f  f ine r b lacks 
hence con seq uen tly  hea t bu ild  
up in creases w ith  increased  
load ing . T h u s  it m ay be noted 
that q u ite  o ften  orie property 
is ach ieved  a t th e  expense  o f the 
other.

G enera lly  f in e r b la ck s  are used 
for ap p lica t io n  w h ich  dem and 
high re in fo rcem en t (h igh  tans ile  
strength and  m odu lus, h igh 
abrasion re s is tan ce  and  fa tigue 
ffs is ta nce ) su ch  as ty re  tread, 
shoe so les , o u te r c ove r of 
fo^yeyor b e lt in g , hose , etc.
W hile  coa rse  b la ck s  a re  used 
Jor ap p lica t io n  w h e re  com parat- 
've ly  so fte r com p o und s are to

c S ' f & s ; '

.• the same

compound should be such that 
(as deman- 

f condition
n „  t« soods) is achieved. 
Quite often a compound is 
designed to attain a particular 
degree o f hardness. The amount
0 hardness imparted by different 
b lacks m different rubber can 
be apparent from Table-3 
Cho ice  o f types of different 
b lacks for different application
IS given in Table-4.

State of carbon black in the 
rubber mix

When carbon black is mixed 
into rubber the first step is the 
penetration of rubber into the 
vo id space. This occurs before 
the b lack is randomly dispersed. 
If at th is stage considerable 
rubber b lack interaction occurs 
subsequent dispersion is rende­
red more difficu lt since bound 
rubber cements many primary 
aggregates together. For this 
reason low  structure, high surface 
area b lacks are difficult to 
disperse-their small vo id space 
and dense packing leads to 
h igh local b lack concentration 
and the ir large surface provide 
ample opportunity fo r early inte­
raction w ith  polymer. A t the same 
time such blacks are quite rapidly 
incorporated. It is only their 
subsequent dispersion into 
ind iv idua l structure aggregates 
that is rendered difficu lt. High 
structure blacks are more s low ly 
incorporated but more easily 
attain a satisfactory degree o f 
d ispersion eventually. Even tn 
oerfectly random dispersion or
^ ller in rub be r the re  exists many

• — *' contacxs.

Reinforcement of elastomber 
blends by fillers

Reinforcement of blends generally 
foBow the same pattern as ttie 
individual polymer. Genera lly 
polymer blends consist of micro 
dispersion o f one polymer into 
tne other or o f intermingled 
micro-regions of both • when a 
fi ler is incorporated into such a 
Diend a situation may arise 
that the fille r may not get evenly 
distributed. The behaviour is 
common when the viscosity of 
two dispersed polymers vary 
w idely.

During the mixing of filler 
into the preblend the soft po ly­
mer w ill penetrate the vo id space 
of black particles first so that 
there w ill pe a higher concent­
ration of b lack in the softer 
region. This uptake of fille r w ill 
thus increase the viscosity of 
the softer polymer and bring 
it on par w ith  the other polymer 
when probably both w ill take 
the black in. If the blend is 
of two polymers, one of which 
is se lf reinforcing like natural 
rubber-better properties o f the 
blends are obtained if the 
other polymer contains more 
black. There may also be an 
effect of rate of c u re -o ne  
polymer may cure faster (and 
becomes more hard) than the 
other.

Ca rbo r i b la ck  v /s  n o n  b la ck  
re in fo rc in g  f il le rs  

Volume of specific  surface area 
o f various fille r (in m*/cm’ ) is 
g iven in fig. 4. It may be noted 
that these are not specific  
surface area (m*/gm) as is 
conventionally  u se d -h e n ce  the 
specific  g ravity o f the fille r also 
is to  be taken in to account if 
these are to be compared as 
specific  surface area in m^gm. 
The precipitated s ilica tes and 
silica  covers the re inforcing and 
sem i -re inforcing range o f blacks. 
The ta lc  and c lay  are in semi or 
non-re inforcing range,

Tensile strength is considered to  
be an important criteria for 
re inforcem ent w h ich  often is 
dependant on partic le size. In 
amorphous rubbers the tensile



T A B L E  -  1

C A R B O N  B L A C K  F O R  C O M P O U N D  P E R F O R M A N C E

E f fe c t  o f  C h a n g e s  m S u r fa c e  A re a  and  
S tru c tu re  o n 'R u b b e r  P ro p e rt ie s

P ro p e r t ie s /P ro c e s s
C h a ra c te r is t ic

L o a d in g  c a p a c ity  
In c o rp o ra t io n  t im e  
01! e x te n s io n  p o te n t ia l 
D is p e r s ib il i t y  
M i l l  b a g g in g  
V is c o s i t y  
S c o rc h  t im e  
E x tru s jo n  s h r in k a g e  
E x tru s io n  sm o o th n e s s  
E x tru s io n  ra te  
R a te  o f  c u re  

T e n s i le  s t re n g th  
M o d u lu s

Hardness
E lo n g a t io n

A b ra s io n  re s is ta n c e  
T e a r  re s is ta n c e  
C u t  g ro w th  re s is ta n c e  
F le x  re s is ta n c e  
R e s i l ie n c e  
H e a t  B u i ld  up

C o m p re s s io n  s e t  
E le c t r ic a l c o n d u c ta n ce

In cre a s in g Increas ing
S u r fa c e  A re a Structu re .

D e c re a se s D ecreases
In c rea ses Increases
L it t le Increasse
D ec re a se s Increases
In crea ses Increases
In crea ses Increases
D e c re a se s D ecreases
D e c re a se s D ecre ase s
In crea ses Increases
D e c re a se s L itt le
D e c re a se s L it t le
In crea ses D ecreases
In c re a se s  to  m ax. In creases
th e n  d e c re a se s
In crea ses Increases
D e c re a s e s  to  m in . D ec re ase s
th e n  in c re a se s .
In crea ses Increases
In crea ses L it t le
In c re a se s Decre ase s
In c rea ses D ec re ase s
D e c re a se s L it t le
In c re a se s Increases

s lig h t ly .
L it t le L it t le
in c re a se s L itt le .

G ra d e 1 i  N o .
M g /g

N ,  su r fa ce  
A re a ,  M®/g

T in t D B P
C C / IO O g m .

P ou r Density

g/1

N 2 2 0 1 2 0 1 2 2 1 1 5 1 1 4 349
N 3 3 9 91 95 1 1 0 12 0 336

N 3 3 0 8 2 85 1 0 2 1 0 2 38 0

N 3 2 6 8 3 86 1 0 3 72 4 6 0

N 5 5 0 43 45 - 11 9 355

N 6 6 0 35 36 - 9 0 425

N 7 7 4 2 7 31 - 7 0 4 95
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IN D U S T R Y  d e s i g n a t i o n  ^  NR
T Y P E  NO.

S A F
IS A F  LM
IS A F
IS A F -H S

H A F -L S
H A F
H A F -H S

FEF
G P F -H S
G P F
G P F -L S
SR F
S R F - L M

N 110 
N 231 
N 220 
N  234 
N 299 
N 326 
N 330 
N 339 
N  351 
N 550 
N 650 
N  660 
N 642 
N 774 
N 762

15 
19 
17
16 
17 
21 
19 
17 
19 
23 
23 
25 
28 
28 
29

S8R MR CR 8R N B R '

I'JC&b

EPDM

18
23
20
19
21

13 
17
15
14
16

12
15
13
13
14

22
28
25 
23
26

17 
21
19
18
20

24 
30
27
25
2826 19 17 32 24 3423 17 15 28 21 3021 16 14 26 20 2823 17 15 28 21 30

28 21 18 34 26 37
28 21 18 34 26 37
31 23 20 38 29 41
34 25 22 42 32 45
34 25 22 42 32 45
35 26 23 43 33 47

TABLE -4

Effect o f various fillers in SBR  
1500 Compound

Base formula SBR  1500 -1 0 0  
Zno - 5
St. acid - 2
Antiox idant - 1 .5
(Ketoneamine type)
Su lfur - 2
M 8 T S  - 1 .5
ZD C  -0 .1

F ille r

N  3 3 0  
N  2 2 0  
N  550  
N  6 6 0  
Dhiting 
H ard  D ay 
H is il 2 3 3

Phr.

50
50
50
50
50
50
50

Opt. Cure 
time 

(337" F)

10
10
10
10
20
20
20

300%
modulus

PSI

1880
1900
1580
1150

170
320
280

TS
PSI

Com plication | 
set !

ibs/ in

3270 64 205 17
3360 64 205 16
2680 63 225 18
2310 60 130 17
280 50 45 36

1400 51 105 38

2010 59 185



Table-5

CHOICE OF BLACK FOR SOME PRODUCT APPLICATIONS

Product
Tread Rubber compound

P a s s e n g e r  T y re  {SBR B a se )
Radial Passenger Tyre
Truck and bus (NR or NR BR blend)
Inner Tubes
Carcass compoud
Cushion gum
Flaps
Inking rolls
V Belts
Conveyer belt cover
Friction compound for conveyer belt

Black generally used
Generally N 330, Sometimes N 220 ora combine.' . 
of N330and N220 '==™nai,Q̂ ^
N 220 and N 330 most commonly used

339. Common N 330 and N 220 can be used
220, N330 Common
660, N550, N 550/N 774 50:50 blend common 
660, N 550 Common 
660 common 
660,N 774 
7 7 4 ,N 550 

Generally N 550 also N 774 
N 330 or N 220 or a combination of both 
N 550 N 660 or N 774 common.

strength reaches an*optimum 
value as filler loading increases. 
The optimum values are obtained 
at higher filler concentration 
vyith larger particle size 
filler. The maximum tensile 
values increase as the 
average particle size decreases 
and for the same material there 
is a correlation between particle 
size and tensile strength in 
amorphous rubber. However, 
different material with same 
average particle size used at or 
near their optimum loading give 
very different tensile strength.
Other than hydrated silica-other 
inorganic filler does not produce 
tensile strength any where near 
reinforcing blacks as may be 
apparent from fig. 1 1 . The inabi­
lity of inorganic fillers to equal 
the tensile strength reinforcement 
of carbon black at equal volume 
specific area and average particle 
size can be attributed to - ( 1 ) 
weak bonding and low interaction 
w ith rubber hydrocarbon phase, 
(2 ) d ifficult dispersion of high 
surface area hydrated silicas and 
silicates, (3) cure retardation 
and lower state of cure due to 
acidic surface characteristics. At 
high strain rupture is initiated by 
the formation of vacules at the 
filler rubber interface. Consider-: 
able efforts have been made to 
overcome these short-coming

of silicas by surface treatment 
with coupling agent and incor­
poration of coupling agent during 
mixing, or even modifying the 
polymer with active functional 
groups. With these performances 
of silicas although improved- 
still it is far behind reinforcing 
blacks-particularly in resepect of 
abrasion resistance.

A t a particular compound hard­
ness the modulus of carbon 
black filled compound is much 
higher than that of a compound 
filled with an inorganic filler.
Fig. 10 shows the modulus of 
SBR 1500 compound filled with 
different fillers at 55. 65 and 75 
Duro hardness. High modulus 
performance of carbon black 
filled compound indicate high 
rupture energy and strain 
hyste;isis.

Compared to carbon black, 
inorganic filler has low  levels of 
polymer filler bonding and the 
larger particle size varieties 
consists of individual nonaggre­
gated particles which cannot 
immobilise or occlude significant 
amount of rubber phase. Smaller 
particle size hydrated silicas are 
aggregated and form transient 
structure but their low  level of 
surface activity for polymer 
bonding results in small amounts

of effectively immobilised rubbe® 
Situation has somewhat improvJj 
with treatment of silica filler,^ 
Properties of SBR vulcanizate i 
filled with different filler is givsR 
in Table-V.

Precipitated silicas and silicates| 
give lower extrusion die swell 
compared to high structured 
carbon black. In case of carbon L 
black, die swell depends on  ̂
structure and loading. At a l 
particular loading of black, die 
swell decreases with increasing 
structure.

Conc lus ion  ;

Inspite of its inherent black 1 
colour, carbon black continues O 
be the most versatile reinforciiM 
filler for the rubber industry v «  
tailor-made grades available f i» |  
the compounder to meet his d 
needs. Tremendous efforts 
by silica manufacturers to impro% 
its performance could not bringU 
it on par with highly reinforcin* 
tread black. Besides, high cost fj 
of silane coupling agent 
also make the cost of silica Pg 
hibitive. Although some parts ‘3 
black is some times replaced 3 
by silica in off the road tread . 
compound, still perhaps there j  
no filler to replace carbon bisof
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The con to u rs  o f  a 15 year 
perspective  p tan d raw n  up recently 
for the rubber indu stry  show s 
tha t a s te ad y  6 -8  per cenTgrow th  
during  the  p e r io d  c a i^ e * m a in - '
ta in ed  and  a R s^ l^ b-cS tb re  
export ta rg e t C3? ltoe^ ch ieved  by 
2000  A D . ^  ‘

B road ly  d iv id in g  the industry 
Into ty re  and  n o n -ty re  sectors, 
the p lan  has id e n t ifie d  the  indus- 
'try's s treng th  to  ach ieve  the 

^ rg e t s .  Its w ea lcness in the 
re sea rch  a n d  d eve lopm en t sphere 
and m anpow e r p la nn ing , and 
the con s tra in ts  o f  the sho rtfa ll 
o f e ssen tia l raw  m ate r ia ls  such 
as natu ra l a n d  syn th e tic  rubber.

The p re sen t p ro f ile  o f the indus- 
try revea ls th a t 22  type com panies 
w ith  a to ta l lic en se d  capacity  
for 202 .3  lakh  tyres and  an 
insta lled  c a p a c ity  o f 184 .63  lakh 
^res per y e a r had  m ade 114.24 
lakh ty re s in 1985 , sho w ing  only
3 60per cen t c ap a c ity  u tilisa tion .

In the non -ty re  se cto r, the re  are 
about 125 m ed ium  un its and 
n'Ora than  3 ,5 0 0  sm a ll units, 
fT iak ingover 3 5 ,0 0 0  assorted  
Items o f f in ish e d  rubber goods.
•n m oney te rm s the  to ta l output

■ the  m du stry  is va lu ed  at 
! "S 3 00 0  c rore , th e  em ploym ent!
I so  fa r is  o f  the order |

2 la kh  jo b s . The  rubber I

industry is the third largest con- 
tributor tothe country's exchequer 
paying about Rs 800 crore per 
year by way of ta,;es

M r. M . K. Kapoor, President of 
the A ll India Rubber Industries 
Associa tion says that the indus­
try converts 2,20,000 tonnes of 
natural rubber (nr), 55,000tonnes 
o f synthetic rubber (sr) and
40,000 tonnes of reclaimed 
rubber that the country produces 
every year and also the supple­
mentary quantum of NR and SR 
imports, into value-added pro­
ducts. This helps India to rank 
9th among the world 's rubber 
goods manufacturing countries.

The strength of the industry has 
been demonstrated by its capabili­
ties to manufacture the principal 
raw  materials and a machinery in­
digenously. !t has made beginn­
ing in creating centres of techni­
ca l education and research.

The tyre sector w ill be establish­
ing a Rs 50-crore tyre research 
centre intending to provide a 
pool o f specia lly trained R and 
D manpower to help in funda­
mental and applied research. 
Besides, the link o f Indian com­
panies w ith their foreign co lla ­
borators is considered vital to 
a tw o-w ay transfer o f information 
and technology.

In the sphere of technical man 
power it has been estimated that 
there are about 11,300 technically 
oriented personnel employed in 
the industry. In the next 10 
years, this w ill increase by about
4,500 to around 15.800 persons 
(see tables).

The fundamental and applied 
research base is inadequate in 
the non-tyre sector, according 
to a paper Techn ica l man-oower‘ 
by Mr. M. M . Pate! and Dr.
R. K. Matthan. The Indian Rubber 
Manufacturers Research A ssoc i­
ation (IRM RA) could have been 
a useful foca l point but it appears 
to have p layed a regressive rote 
and become primarily a testing 
centre.

■'The problems of IR M R A  reflect 
the lack o f support of th is assoc i­
ation by the Industry and it is a 
pity that the competent nucleus 
of scientists, technologists and 
basic fac ilities are not utilised 
and developed in a more positive 
manner. W ith  the tyre industry 
opting for its own facilities, the 
IRM RA  is now  more related to 
the non -ty re  sector and th is 
aspect cou ld  be taken note o f."

The constra in ts inh ibiting the 
industry's g row th rate andexports 
are identified  as the high rate 
o f import duties and internal



ta x e s . Im p o rt d u t ie s  on  na tu ra l 
a n d  s y n th e t ic  ru b b e r a re  a s  h igh  
a s  3 0 6  p e r  cen t. T a x  on tru ck  
ty re s  is  5 4 .4  p e r c e n t  and  on  c a r \ 
ty re s  5 3 .8  p e r cen t. If th e  ta x e s  
a re  re d u ce d  th e  in d u s try  p ro m ise s  
to  se ll t r u c k  ty re s  a t Rs, 2 ,8 8 5  
a g a in s t  th e  p re se n t R s  5 ,1 2 5  and  
c a r  ty re s  a t  R s 2 9 6  a g a in s t  th e  
p re se n t R s  6 4 0 .

T a b le  1
M a n p o w e r  u t i l is a t io n  e s t im a te  
w it h in  th e  in d u s try

G ro u p  C a te g o ry  C u rren t
e s tim a te  

___________________________[e ve l_

I. 1 T e c h n ic ia n s  4 0 0 0
2 S u p e rv is o rs  3 0 0 0

II. 1 E n g in e e rs  (p ro  2 0 0 0
d u c t io n / d e s ig n )

2  T e c h n o lo g is ts  1 5 0 0
111. 1 S c ie n t is t s  5 0 0

2  R  a n d  D p e rso n n e l 5 0 0  

T o ta l 1 1 3 0 0 ~

f in a n c ia l in s t itu t ion s  w ith  p o w e r 
to  m ake  d e c is io n s  a c ro ss  th e  
ta b le  are fu ndam en ta l to  rap id  
in d u s tr ia l p rog ress, he p o in ts  ou t.

T h e  con cern  o v e r th e  s h o r t fa ll o f  
e s sen tia l rav; m a te r ia ls  sh o u ld  
e a se  if the hope fu l v ie w  on  n a t­
u ra l rubber, o re sen ted  by  the 
R ub b e r B o a rd  Cha irm an , M r.
P. C . C y r ia c  beco m es tru e  in  the  
n e x t decade. P ro d u c t iv ity  m eas­
u red  in term s o f y ie ld  p e r hecta re  
d u rin g  th e  p a s t 25 years  has  
go ne  up from  3 6 5  kg  to  8 9 8  kg. 

N a tu ra l ru bber p ro d u c t io n  f ig u re s  
s h o w  a rise fro m  25 .697  to nne s 
in  1960 -61  to  2 0 0 .0 0 0  to n n e s  
in  1 9 8 5 -8 6 . T he  e s tim a te d  p ro d ­
u c t io n  d u ring  1 9 8 6 -8 7  is
2 2 0 .0 0 0  tonnes. The  a rea under 
ru bb e r has in c re a se d  from
1 3 0 .0 0 0  h e cta re s  in 1 9 6 0 -6 1  to
3 6 2 .0 0 0  he cta re s  in  1 9 8 5 -8 6 .

W h a t b r ig h ten s  the na tu ra l rubber 
f ro n t is  the  p rom is in g  y ie ld  in 
n o n - tra d it io n a l a reas o f  T ripu ra  
a n d  A ssa m . R ubber ta p p in g  has

T a b le  2

P ro je c te d  m a n p o w e r g ro w th  es tim a te s

G ro u p  a n d  c a te g o ry A n n u a l G row th A d d it io n a l T o ta l
% nos, in  a decade

1. 1 T e ch n ic ia n 4 1 6 0 1800 56 0 0

2  S u p e rv is o rs 3 90 900 3 9 0 0

H. 1 E n g in e e rs 5 100 1 000 30 0 0

2  T e c h n o lo g is ts 5 75 7 5 0 22 5 0

111. 1 S c ie n t is t s 4 20 2 0 0 7 00

2  R a n d  D p e rso n a l 3 9 90 390

T o ta l 4 54 4 5 4 0 15 ,840

T h e  c o s t  o f  in d ig e n o u s ly  p ro ­
d u ce d  ra w  m a te r ia ls  a re  tw o  to  
th re e  t im e s  h ig h e r th a n  th e  w o r ld  
p r ic e s , M r  K . M . P h il ip ,  o n e  o f 
th e  p io n e e rs  in  th e  in d u s try  th in ks . 
O n ce  th e s e  c o n s tra in ts  a re  rem o ­
v e d  it is  w ith in  th e  c a p a c ity  o f  
th e  in d u s t ry  to  c re a te  an  e xp o rt 
m a rke t fo r  Ind ian  ru bb e r g o od s  
in c lu d in g  ty re s  to  a le ve l o f 
R s  1 0 0 0  c ro re  b y  2 0 0 0  A D .
A  m a jo r p ro b le m  p o in te d  o u t by 
M r  P h il ip  is  th a t th e  in du stry  
d o e s  r o t  h a v e  e a sy  a v a i la b i l it y  
o f  f in a n ce . It ta k e s  o n e  o r tw o  
y e a rs  to  t ie  up  f in a n ce  on ce  a 
s c h em e  is  f ii  a l ly  ap p ro ved  a fte r 
o n e  o r tw o  yea rs  o f  f i le  p u sh in g  
w ith  th e  g o ve rn m en t. P r iva te

a lre ad y  b egun  in  ab o u t 4 3 0  
hecta res in  T ripu ra  and  130 
hecta res in  A ssam . C o n s id e r in g  
th e  poo r q u a lity  o f  e a r ly  p la n tin g  
in T ripu ra , th e  y ie ld  o b ta in e d  
n o w  is very  en co u rag in g , a c co r­
d in g  to  R ub b e r B oard  assessm ent.

T he  A ssa m  p la n ta t io n s  w h ich  
w e re  h ig h -y ie ld in g  v a r ie t ie s , 
th o u g h  m a in ta in ed  in  an  un sa t is ­
fa c to ry  m anne r have b een  g iv in g  
y ie ld s  o f a round  1 ,000 kg  per 
h e cta re  w h ic h  is  b e tte r than 
to d a y ’s ave rage  p ro d u c t io n  even 
in  K era la .

A  re v iew  o f th e  p o lic y  o f  cap ac ity  
c rea tio n  fo r syn th e t ic  ru bbe r is 
c a lle d  fo r p rod u c tion  o f  SR

ptarted in 1963 . A t  present twn 
fa c to r ie s  are p ro duc ing  SR  u/itt, 
 ̂ to ta l c a p a c ity  o f 52 ,000 

tonnes. T he  to ta l output in 
1 9 8 5 -8 6  w a s  35 ,0 00  tonnes.

A  c o s t-b e n e f it  an a ly s is  o f SR 
2nd NR  p ro d u c t io n  sho w s that 
i'lv e s tm e n t in  NR  production 
sh o u ld  be favou red  in the interest 
o f th e  cou n try . A  syn the tic  
rubber p la n t  is a m ore cap ita l-  
in tens ive  u n it than the  rubber 
p la n ta t io n . Investm ent required 
per un it o f  rubber p roduced  i$ 
th ree t im e s m ore in the case of 
S R . A  s iz e a b le  po rtion  o f this 
in ves tm en t w il l  have  to  be in 
fo re ig n  exchange .

A n  S R  p la n t generates much less 
em p loym en t oppo rtun it ie s than 
w ha t an  equa l am ount invested 
in p la n ta t io n s  can generate . One 
u n sk ille d  w o rk e r per hectare is 
th e  job  p o ten t ia l in a plantation. 

S R  p ro d u c t io n  requ ires cos tly  
energy  inpu ts , w h ile  the  rubber 
p la n t p ro d u ce s  natura l rubber 
a s  a re su lt o f  p ho to syn the tic  
a c tion  w ith o u t  any energy  inputs. 

W h ile  th e  S R  p la n t p roduces 
e ff lu en ts  w h c ih  ca ll fo r costly  
trea tm en t p ro ced u re s  to  avoid 
e n v iro nm en ta l p o llu tion , the 
rubber tree  pu rif ie s  the a ir and 
th e  en v ironm en t b y  re leasing  
o xygen  in to  the atm osphere. 

T he  ru bbe r p la n ta t io n s  w h ich  
are g e n e ra lly  ra ised  a long  slopes 
w ith  co n to u r bunds and  grow n 
in  a s s o c ia t io n  w ith  a legum inous 
c ove r c rop  p ro v id in g  a g ro u n d ' 
cove r, p re ven ts  so il erosion, 
re genera te s s o il and  im proves 
th e  m icro  c lim a te  o f the  area 
su b s ta n t ia lly .

M o s t  o f th e  a rea s  cons idered  
f it  fo r ru bbe r c u lt iv a t io n  in the 
no rth  east a n d  o ther new  regions, 
are a lre ad y  b a d ly  denuded  as a 
resu lt o f in d is c r im in a te  'jh um ' 
(sh if t in g  c u lt iv a t io n ) . B y  grow ing 
rubber on  su ch  land s  th e y  can be
r e g e n e r a t e d ,  t h e  econom ica lly
b a c k w a r d  tr ib a ls  and  o the rs given 
a liv e lih o o d  and  th e ir en tire
patte rn  o f l ife  transfo rm ed , ushe 
Hna in a so c ia l re vo lu tio n  in  the 
b a ckw a rd  re g ion s , th e  paper 
says.
__ p G . A lbe rt

Business Standard





I.ie -ubiicavions of the Rubber Board

f v U b b e r  -  M o n t h l y
A n n u a ' S u b s c r ip t io n  
Pe rpe tuc il S u b s c n p iio n

• . Rs. 5.00
• • Rs, 60 .00

il. R u b b e r E c a rd  BuU ctin  > Englcsh
Q u a r ts r ly  -  S u b s c r ip t io n . . Rs. 10 00

iii. riutiber Ststisticn: r>-Gv;s
M o n i- . iv  S u b s c r ip t io n . .  Rfi. 10 .00

findian R u b b e r s ta tistics
A n n u a l  P u b lic a t io n  - r r ic e Rs. 50 .00

R u b b e r  G ro w e r ’s Corr.panion-J986
( A  c o m b in e d  har.dboo -. sn d  d i2 r>) P u ce . . R s. 20 .00

C^irsstory cv E szstcr a n i  Hold ings in India
' 5  v o iu m e s ) Rs. 238 .00

K a n iE jc o l; cC K svursL Rubber 
P r c * c : u c t i i ? r >  i r .
( A v a i la b le  w ith  th e  D ; - :c to r  
R 'jb b s !  R e se a rch  S n s ii; j :e  o f 
I n d ia , K o lta y s m  6 3 5  C 09 .
P o s ta g e

. . R s. 175 .00

. . R«. 20 .00

v iii. F'^ubber an«2 its C u lt iv a t io n
P r ic e R.-. 2 .00

[ l U B K E R l  B Q ' A R D
SASTRl ROAD, KOTTAYAM 686 001

n . ...........  fO a PR̂
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THE QUARTER

The Rubber Plantation Industry in India has 
made much headway in modernising the 
rubber plantations. The Industry which 
comprises both the producing and the con­
suming sectors has made rapid progress 
during the last 25 years. The productivity 
figures have gone up high in terms of yie ld 
per hectare. In the process of modernisa­
tion, many more steps are on the anvil. 
New areas are brought under rubber cu lt i­
vation in non-traditional areas. The Rubber 
Board also envisages new programmes for 
the days to come.
The w ide spectrum of activ ities necessitates 
a broad thinking on the part of all concern­
ed. W ith th is end inview  and to supplement 
the efforts o f the Rubber Board, it has 
been decided to organise a Planters' 
Conference in August 1987. The Board 
also desires to have the participation of 
all progressive planters to th is meet (details 
elsewhere).



A IVEW DEVICE TO MAKE 
H/\HMlES!i CIJP-HlllDEHS

Cup-hotders are widely being 
used in rubber plantations. The 
coconut shell or cup used for 
collecting latex is put on the 
cup-holder attached to the rubber 
tree. The latex drips out from 
the tapping cut is collected in 
the coconut shell or cup placed 
on the cup-holder. Later it is 
transferred to buckets. Hitherto 
the plantations have been resort­
ing to a conventional method 
by which a spout was fixed on to 
the bark to hold the cup. Sub­
sequently when the hand made 
Gl wire cup-holder appeared 
in plantations, it received sudden 
acceptance from the rubber 
planting community as it had 
twin advantages. This hand 
made cup-holder never interferes 
with the bark as the cup-holder 
is tied to the tree with strings. 
Now coconut shells are gradually 
replaced by plastic cups.
Though the advent of plastic 
cups is a step forward, the cup- 
holders remained to be a hand 
made product until recently when 
a breakthrough is made possible 
by Shri P. N. Krishnan of Rama- 
puram Bazar-PO, Kottayam who 
made his debut as an inventor 
of a simple portable cup holder 
making machine weighing
16 kgs. The hand-made cup holder 
lacked uniformity though it was 
produced in large quantities.
Its price ruled high in the market. 
The new machine designed and 
developed as against the conven­
tional method of hand made 
technique, is though a reformation 
of the present form, has its own 
plus points. The machine made 
of pure steel can produce a cup 
holder in less than a minute.
The piece of Gl wire used for 
the production of a cup holder is 
about 2 6 "  in length. It is insert­
ed into the machine, coiled 
around the disc and pressed 
putting a lever downwards.
The final product is ready then 
with the attachment for tying.
Gl wire of 12 and 14 gauges 
are used for the cup holder. One 
kg. of 12 gauge Gl wire can 
turn out 42 cup-holders whereas

for a kg of 14 gauge Gl wire 
can produce 70 pieces. The 
cost of 1 kg Gl wire is Rs. 12 - 
Shri Krishnan sells 1 kg of cup- 
holders for Rs. 22 - whereas the 
current market price for a kg is 
Rs. 25 The cup- holders

components of the machine are 
a disc and a lever. Shri Krishnan 
who IS basically an automobile 
mechanic took only 5 months 
to design and develop his 
machine. This invention, has no 
doubt made a valuable contribu-

made by the machine are strong 
and sturdy. Krishnan believes 
that the cupholders produced 
by him are durable and it survives 
many seasons. The functioning 
is also simple. The notable

tion to the technique of perfect­
ing latex collection from rubber 
plantations without harming the 
bark of the trees.

-  ARAVINDAN, 
Publicity Officer
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Mlgrown%h"“S 'o ts  '."‘'"H 'V  '" ' ' i f  has
leaps and boiinri^ • ° 39ficu!tural economv 

*he traditional frontielJ ®ven crossing
's to yield desired S i s  it h ‘ ocular growth 
on scientific linf« _ ^ should be modernised
Priatete S o g fe 's  d S  ^^°Ption of appro-
ofiented i n v S t i l  ® of probfem
a lot of e f f o S  Already
basis to diffucB tho • ® on an ongoing
in the fie ld hroM^ ’""^ ''^ .ons to the end users 
cation. different channels of communi-

D M e ff i! ,™ " ' the Rubber Board pro-
S f e r e K ' “  ■S'̂ b b e r  p u n t e r I
Thr, r „  . 1937 at Kottayam
sive am  1- ™"'^?-T *’  as an exdu-
to -n “ * ■'"'•'"■’ 'oaV . envisages
t i t  J  Technical Sessions the follow ing 
topes considered relevant and significant for 
inducing a qualitative change to the planting 
practices in vogue.

1) Rubber planting materials
2) Nutrition and Cultural Practices
3) Diseases and Pests
4) Exploitation
5) Processing

A  series of scientific papers prepared in a popular 
style in English, covering the topics listed above 
w/ill be presented by the scientists o f the Rubber 
Research Institute of India at th is conference.
A  fe\N progressive planters are also being persuaded 
to come out w ith papers for presentation so that 
their rich experience and gains worthy of emulation 
could be shared by the participants.

Venue — The Venue of the Conference is 
the O A RS A N A  AUDITO RIUM  on 
SASTRI ROAD  AT KO TTAYAM .

Fee —  A  delegate fe e o fR s . 50/- per
participant v îlt be charged.

Medium —  The medium of communication 
w ill be English as partic ipants 
from States other than Kerala 
are expected.

Exhibition
A  small exhibition is also planned to  be organised 
at the Conference premises, w here new  rttaterials 
and methods pertaining to  improved techniques 
and higher productivity w ill be on d isp lay.



Tentative Programme 

lln d  August 1987

8.00 -  9,30 AM - Registration of Delegates

8.30 -  10.30 AM - Inaugural Session

1 0 .30 - 11,00 AM - Tea/Coffee Break

11.00 -1 2 .00  Noon - Technical Session 1

12 .00- 1,00 PM - Technical Session II

1,00 -  2.00 PM - Lunch Break

2.00 -  3.00 PM - Technical Session III

3 ,0 0 -  4,00 PM - Technical Session IV

4 .0 0 - 4.30 PM - Tea / Coffee Break

4 .3 0 -  5.30 PM - Technical Session V

6 .3 0 -  6.15 PM — Concluding Session

You are invited to attend this Conference as a delegate. You may apply for registration 
along with the prescribed fee of Rs. 50/-(either as Demand Draft or Money Order) before 
24th Ju ly  1987 to:

Shri. P. K. Narayanan 
Convener
Rubber Planters' Conference Committee 
Rubber Board 
Kottayam 68 6  0 0 1 
Kerala

Phone 3231-34 (Office) 8135 (Res.)
GRAMS: RUBRBOARD TELEX 888-205 RUBR IN

You may please show this circular to your colleagues and friends in the Rubber plantation 
industry also and direct them to register before the due date so that they could benefit 
by participating in this event. The conference committee w ill serve the Forenoon and 
Afternoon Tea.Coffee and Lunch to the registered delegates.

Con fe rence  Com m ittee
A  Working Committee, headed by the Chairman, Rubber Board has been constituted for 
the conduct of the Conference. Various Sub-Committees are also In position to take care 
of the organisational aspects.
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Abstract

Sou th  A m e r ica n  lea f b ligh t 
(S A L B ) c a u se d  b y  the  fungus 
M Ic ro cy c lu s  u le i (P  Henn.)
V. A rx  Is th e  m ain  l im it in g  factor 
to  th e  d e ve lo pm en t o f  the 
n atu ra l ru bbe r (H evea  bras ili- 
en s is) in d u s tty  in  Sou th  and 
C en tra l A m e rica , It a lso  poses 
a g re a td a n g e r to th e  rubber 
g ro w n  e x te n s iv e ly  In A frica  
and S o u th -e a s t  A s ia , P resent 
k n o w le d g e  o f  its  d istribu tion , 
e p id e m io lo g y  and  spore v iab ility , 
the risk s  o f  its  en try  in to  Asia 
and  A f r ic a  and  its  poss ib le  
b eh a v io u r in  th e se  countries are 
re v iew ed . In th e  con tro l o f th is 
d eva s ta t in g  d ise a se , app lica tion 
o f d e fo lia n ts  and  fung ic ides, 
b re ed ing  fo r  le a f  b lig h t resistance 
and  c ro w n  b ud d in g  o f h igh 
y ie ld in g  su s cep t ib e  pane l c lones 
w ith  le a f  b lig h t- re s is ta n t crowns 
are m easu re s  cu rren t ly  being 
in v e s t ig a ted . P resen t quarantine 
re g u la t io n s  a p p ea r inadequate. 
T he  need  fo r m ore rigorous 
m easu res a re  stressed .

introduction
S o u th  A m e rica n  le a f b lig h t is the 
m ost d am ag in g  d ise ase  o f Para 
ru bber (H e ve a  brssHiensi's). 
T h is  d is e a se  is  a t p re sen t w ho lly  
con fin ed  to  th e  Am erican 
c on t in e n t a n d  has  caused  the 
ab and onm en t o f  am b itious 
p rog ram m es o f  ex ten s ive  rubber 
c u lt iv a t io n  in  th e  S ou th  Am erican 
hum id  tro p ic s  d u ring  the early 
part o f  th is  cen tu ry . O ver 90*'. 
o f  the w o r ld 's  natu ra l rubber 
requ irem en t is  b e ing  met by 
p ro d u c t io n  from  the  Far East 
{H o llid a y . 1970 ), A ll the p lanted

e l ' I " "  A s i«n  lu bbe , is
extremely susceptible and the 

present in
Aslan andAsian and African countries are 
comparable w ith that of the 
American tropics, hence introduc- 
tjon o f leaf blight into these 
parts of the world could destroy 
all the existing plantations and 
the result would be disastrous 
to  the entire world.

Historical background and 
distribution
In the past, this disease went 
unnoticed among the widely 
scattered w ild  rubber plants in 
the Amazon forest. But during 
the beginning of this century, 
when attempts were made to 
cultivate rubber on an extensive 
plantation scale in South America, 
the disease assumed epidemic 
proportions and almost destroyed 
a ll the early plantations resulting 
in the abandonment of rubber 
over large areas in Guiana, 
Panama and Costa f îca {Bodkin, 
1922; Altson. 1924; 1926; 1951) 
In the existing plantations it 
reduced the y ie ld  by over 90% 
(Altson, 1923),

Leaf blight is present in Bolivia, 
Brazil, Peru, Ecuador, Colombia. 
Venezuela, Guyana, Surinam, 
French Guiana, Trinidad, Panama, 
Costa R ic a ,  N i c a r a g u a .  
E lSalvador, Honduras, Guatemala, 
Haiti, Belize and Mexico  (H o lli­
day, 1970; compagnon, 1976) 
(Figure 1).

The pathogen and its survival
The causal fungus M icrocyc lus 
u le i is specific to Hevea spp,

Ind ia .

Even though the fungus can 
affect petioles, green stems, 
inflorescences and fruits, the 
most obvious infection is on the 
young leaves. Symptoms of the 
asexual stags vary w ith the age 
of the leaf at infection. In the 
primary stage conidia develop 
mostly on the abaxia! surface of 
4 - 9  days o!d expanding tender 
leaves. They appear as grey-black 
dull lesions covered w ith o live- 
green powdery sporing masses.
On the young infected leaves, 
lamina distortion, growth arrest, 
crinkling and shrivelling of 
leaflets, blackening, drying and 
abscission are common symptoms. 
Leaves 10 -16  days o ld  do not 
usually fall. In such cases 
infection produces irregularly 
outlined necrotic patches and 
the leaves become severely 
distorted, ragged and shot-holed. 
The conidia! state is known as 
Fusidad ium  macrosporum 
sporum (Anstead. 1919)
The secondary stages develop on 
the adaxial surface o f the leaves 
as it hardens. The b lack pycnidal 
from increases in number and 
size, forming clusters and ring­
like  groups, several m illimetres 
across. Very rarely, the leaf 
fa lls  after the emergence of 
pycnidia. By the time the leaf 
matures, the stomata become 
more and more massive because 
the ascocarp form is emerging.
It develops as charcoal b lack 
bodies arranged around the 
margin of the holes in a series 
of rings. Infection results in 
repeated rounds o f defoliation, 
d ieback o f the shoots and even 
death o f mature trees (Figure 2) 
(S tahel, 1927; Holliday. 1970: 
Rao, 1973a).



It was observed in Trinidad that 
conidia have a maximum disper­
sal in June and Ju ly  and peak 
ascospore concentrations occurred 
in August to November during 
the wet season. (Chee, 1976c). 
In a mature stand or rubber, a 
fresh disease cycle probably 
starts when ascospores are 
released from leaves, falling due 
to wintering and also from infect­
ed leaves remaining on the trees. 
As infection builds upon the 
newly emerging flushes conidia 
take over the spread, during the 
wet season, to complete the 
disease cycle.

V ia b il ity  o f spores and 
m ethods o f d ispersa l
Stahel (1917) reported that 
ascospores caused little infection 
in the field, but Langford (1945)

observed that both ascospores 
and conidia did so and that 
conidia are of more practical 
importance. Recent investigations 
by Chee (1976b; 1976c and 1977) 
have shown that ascospores also 
infect young leaves and both 
the spore forms are equally 
important in completing the 
disease cycle. The view of 
Stahel about the non-infectiven- 
ness of pycnospores has been 
confirmed by the poor germinat­
ion of these spores. Their pro­
duction in abundance prior to 
the ascigerous stage suggests 
that they function as male 
gam etes ( s p e rm a t ia )  fo r  
fertilization.

Dry air currents up to km/h did 
not remove conidia of M. u ie i 
from the leaves, whereas water 
applied on the conldial lesions

instantly released the spores. 
This suggested that rain is highly 
important in the spread of leaf 
blight. Conidia are dependent 
on free moisture or a saturated 
atmosphere for germination 
and infection (Chee and Wastie, 
1980). Studies on diurnal 
periodicity of dispersal revealed 
that significant increases in the 
number of conidia In the air was 
invariably associated with rain. 
Liberation of conidia at its peak 
about 10 .0 0  a. m. and of 
ascospores is about 06.00 
a.m. (Holliday, 1969; Chee, 
1976c.) Rainfall probably 
has an initial effect of liberating 
spores through mechanical action 
(Hirst and Stedman, 1963).

It is believed that rain is the 
most effective disseminator of 
la r g e r m a s s e s  o f  th e



spores o f  M . o /e /and  w in d  is 
the ch ie f m eans o f  d ispersal 
( L a n g fo rd ,  1945 ). B u t high 
t e m p e ra tu re s  and  in te n s e  irradi 
ation d u ring  day tim e  are lethal 
to  spo re s. H ence  t ra n s m is s io n  
o f the  pa thog en  b y  w in d b o m e  
spo re s to  d is ta n t p la ces is most 
un like ly , the re  as ra in sp lashes 
help in the sp re ad  o f th e d is o a s e  
in sho rt d is t a n c e s .  Stahe l ( 19 17  ̂
b e lie ved  th a t con ld ia  survive 
less  than  24 h  and  th a t ascos- 
pores sur>/ive a b o u t  6 h . This 
m ay b e  true  under dry c o n d it io n s  
in the  sh a d e  a t h igh  temoeraturas 
L a n g fo rd  (1 9 4 5 ) found  that 
g e rm in a t io n  w a s  s t i ll h igh  after 
three days  (2 7 "  C  and  70% r h ) 
bu t d id  n o t o ccu r a fter seven 
days. D e  Jo n g e  (1 962) and 
B rookson  (1 9 6 3 ) o b s e rv e d  that 
con id ia  s u r v iv e d  fo r tw o  w eeks 
under no rm a l la b o r a to r y  con d it­
ion s. T he  lon g  su rv iva l period 
o f  c o n id ia  w a s  con firm ed  by Chee 
(1 976b), w h o  ob served  that 50% 
of th e  c o n id ia  in  le a f les ions still 
ge rm ina ted  a fte r th e  lea f had 
been s to red  in a dess ica to r for 
15 w ee ks , o r fro zen  fo r tw o  weeks 
or kep t a t 4 0 "C  fo r seve ra l days. 
H o w e v e r ,  th e  lon ge v ity  o f con id ia 
dec rea ses a s  re la tive  hum id ity  
in crea se s . In 8 5 -9 5 %  r.h., con i­
d ia  s u rv iv e  fo r  3  w ee ks  and at 
10 0% r .h . co n id ia  are k il le d  
w ith in  o ne  w eek . It seems pro­
b ab le . th a t  le a f b lig h t cou ld  be 
sp re ad  a s  c o n id ia  ca rr ied  on 
p la n ts , p la n t  pa rts  o r man himself. 
T h is  la s t  m eans o f d ispe rsa l is 
p a rt ic u la r ly  innpottant s ince 
co n id ia  h a ve  been  recovered from 
c lo th e s  a n d  f in g e r n a ils  a fter a 
v is it  to  a nu rse ry  in fe cted  w ith 
M  u /e i (C h ee , 1980 ).

U n t il re ce n tly , ve ry  litt le  in fo r­
m ation  has  been  a va ila b le  on the 
su rv iv a l o f  p e r ith e c ia  and ascos- 
pores. It w a s  g ene ra lly  believed 
th a t a sc o sp o re s  su rv ive  longer 
than  c o n id ia  s in ce  they are 
p ro te cted  b y  p er ithe c ia . But the 
su rv iv a l p e r io d  o f  perithec ia  and 
a sco sp o re s  d iffe r. Perithecia  on 
de ta ched  le a ve s  can re lease 
a sco sp o re s  in  th ree  days to  three 
w eeks , d e p en d in g  on the m o is­
tu re  c o n ten t in  them  (Chee,1980). 
Leaves w h ic h  fa ll du ring  w in te r­
ing  d is c h a rg e  a scospo res readily 
a fter ra in . A t  2 4 "C . under m oist 
c o n d it ion s , p e r ith e c ia  lose  the ir
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Rain

Showery rain, well distributed 
throughout the year, is more 
favourable to the disease than 
continuous periods of heavy rain 
(Stahel. 1917). According to 
Chee (1980) leaf blight is less 
severe in North-East Trinidad 
(annual rainfall 2500 mm or 
more) than in the North-west 
(annual rainfall 1300-2500 mm), 
Sim ilarly, damage due to leaf 
b light is greater at Navajoa 
(East Guatemala, annual rainfall 
2500 mm) than at Las C lavellins 
(West Guatemala annual rainfall 
3500mm). Heavy rain for a long 
period can effectively wash off 
the available inoculum whereas 
humid conditions coupled w ith 
intermittent and distributed light 
showers favour disease develop­
ment and dispersal. In Trinidad 
it was observed that conidia 
were completely removed from 
the lesions on days having 2 cm 
or more rain (Chee, 1980). 

Rainfall in the rubber growing 
tracts of Asia and Africa would 
seem to be adequate for leaf 
b light to  occur (2000-4500 mm 
a iw u s l ly l .  B u t the  se ve r ity  o f 
th e  d ise s sB  w o u ld  d ep end  on  the 
pa tte rn  an d  d is tr ib u t io n  o f  ra in ­
fa l l O ve r in la n d  M a la y s ia  the  
d iu rn a l ra in fa ll pa tte rn  h a s  its

”  late after 
W h '  1960). In
South India, v,hen a north- 

"'onsoon occurs duringthe  a f , « „ o o

n S  ", le ia then  the 
period of leaf wetness and hence 
the time favourable for infection, 
f'fumidity

It was observed that conidia of 
M . uiei survive best under dry 
conditions, but high humidity 
IS requited for their production 
and germination (Chee, 1976b) 
Relative humidity o f more than 
yb,» f o r 10 consecutive hours 
w V  caused severe out­
break of M  u le i on susceptible 
clones in Bahia. Brazil and in 
Tnnidad (Chee. 1980). In central 
America Jt was reported that 
frequent dew formation on leaves 
for more than 8 hours is needed 

'"^®ction (Ungford . 
1945.) It would seem that relative 
humidity in most months o f the 
year in Peninsular fi/!alaysia is 
suitable for leaf blight. (Malaysian 
Meteorological Services, 19 7 1-  
1973, 1975).

Temperature
From the experimental evidence 
on growth and conidial sporula- 
tion in  vitro, conidial germination 
and ascospores discharge, it can 
be observed that the optimum 
temperature for M . y /e /is 23"C 
or less (Holliday. 1970; Chee, 
1976b). But in the laboratory 
trials o f screening for clonal 
susceptib ility by the leaf disc- 
inoculation method, it was 
observedthat under a 16/8 h 
light/dark period o f six days, 
2 4 “C -26 '“C is the optimum tem ­
perature for the development of 
lesions on inoculated leaf discs 
(Chee, 1976a).

Ep idem io logy

The severity o f leaf b light in 
various loca lities in South America 
was related to  the loca l c limatic 
conditions. Leaf b light has reach­
ed Haiti and evidence suggests 
that it w as brought over by w ind 
and rain from Guiana and Trinidad 
(Compagon. 1976). It was 
observed by many people that 
sea breeze can reduce the disease 
intensity in coastal areas. This 
m ay be due to  the shortening of



F igu re  2, A  young  rub be r p lan ta tion  affected w ith  M icrocyc lu s  u le i in  Itubata. B raz il.

t h e 'p e r io d  o f  h ig h  re la t iv e  h u m i­
d ity . T h u s  H evea  p la n t in g s  on  
th e  e a s t  c o a s t  o f  T r in id a d  su ffe re d  
f it t le  in fe c t io n  (R a n d s , 1 924 : 
S ta h e l,  1 9 2 7 ; T o lle n a a r .  1 9 5 4 ) .

In an  e p id e m io lo g ic a l s tu d y  o f 
le a f  b ilg h t  c o n d u c te d  in  Itubera , 
B a h ia ,  B ra z il  i t  w a s  o b se rve d  
th a t  th e  d is e a s e  m ay  o c c u r  in  
e v e ry  m o n th  o f  th e  y e a r  a n d  p ea k  
in fe c t io n  is  a t ta in e d  b e tw ee n

S e p te m b e r and  O c to b e r  w h en  
a n n u a l re fo l ia t io n  fo llo w in g  
w in te r in g  o ccu rs . M o s t  c o n id ia  
w e re  re c o rd e d  in  sp o re  trap s  
d u r in g  S e p te m b e r  to  D e ce ­
m be r, w h ic h  c o in c id e s  w ith  
re fo lia t io n . O b s e r v a t i o n s  
m a d e  a t d if f« r e n t  h e ig h ts  o f  a 
h i ll  re v e a le d  th a t  s e v e r ity  o f  th e  
d is e a se  w a s  m o s t a t th e  bo tto m  
w ith  h ig h e s t  a e r ia l s p o re  c o u n t 
as  w e l l a s  th e  la rg e s t  n u m b e r o f

fa ll in g  le a f le ts . T h is  w a s  p re ­
s u m a b ly  d u e  to  th e  h ig h e r re la tive 
h u m id itv  « 9 5 % )  fo r  longe r 
p e r io d s  a t th e  b o tto m  than  at 
th e  su m m it o r s lo pe . A n o th e r 
in te rt s t in g  o b se rva t io n  w a s  that 
w h e n  sp o re  tra p s  w e re  f ixed  
a t th re e  d if fe re n t  h e ig h ts , v iz  1,5 
and  10  m ea ch  on sum m it, s lope  
an d s  bo tto m  o f  th e  h ill,  in  a ll the 
c a se  m ore  c o u n ts  o f  con id ia  
w e re  o b ta in e d  in  th e  sp o re  trap



kept at a h e ig h t o f l  m. The 
catch g rad u a lly  decreased w ith  
increase in h e ig h t o f exposure of 
the s lid e s  ( R o cha  and  vasconco- 
lo s  F ilh o , 1978 ). T h is  indicates 
that fo r p lim a ry  in fe ction  o f the 
d isease in th e  nurseries, the 
pattern o f spo re  d ispe rsa l is 
con tr ibu t in g  fa c to r in  add ition at 
hum id  m ic ro c lim a te  and the 
presence o f tende r leaves 
th roug hou t th e  year.

Possible introduction and 
likely behaviour of the disease 
in Asia and Africa
It can be a rgued  th a t because 
lea f b lig h t  has no t appeared 
during  nearly  1 00  years o f ex ist­
ence o f H evea  in  th e  Orient, it is 
u n like ly  th a t it  w il l  sp read to 
S o u th -e a s t A s ia  and  A frica . 
H o w e ve r it is  dangerous to hold 
th is  v ie w , con s id e r in g  fo r example 
the h is to ry  o f co ffe e  le a f rust 
caused  by  H em H e ia  vastatrix. 
O r ig in a t in g  from  East A fr ica ' the 
fungus a lm o st destroyed  the 
co ffe e  p la n ta t io n  indu stry  in Asia 
m ore than  a cen tu ry  ago. The 
c rop  has  s in ce  been  grow n 
p rim a rily  in  B ra z il, w here iten joy- 
ed com p le te  freedom  from  coffee 
le a f rust up  to  1970 . However, 
d u rin g  th a t y e a r it w as  discovered 
th a t c o f fe e  ru st had  spread to 
B ra z il a lso . It is  b e lie ved  that 
the  d ise a se  cam e to  B razil from 
W e st A f r ic a  th rough  uredospores 
in  a ir c u rren ts  ac ro ss  1000  km of 
the  A t la n t ic  O cean . But. on the 
o th e r h and , c o n id ia  and  ascos- 
po res o f M  u le i  canno t be carried 
to  su ch  lon g  d is tances  by a ir 
cu rren ts s in ce  they  are much 
la rg e r sp o re s  (con id ia  measure 
2 3 - 6 5 X 5  1 0 u .m o n a n av e rag e ). 
A  ca rr ie r lik e  th e  host plant, 
o the r p la n ts  o r p la n t parts, anim als 
o r m an ca rry in g  th e  spores o f the 
pa thogen  on  th e ir  body  may be 
requ ired  fo r a n y  sp read  o f the
d ise ase  to  fa r a w ay  places. If 
lea f b lig h t  is in troduced  into 
A s ia n  and  A fr ic a n  countries it 
w il l  sp re ad  ra p id ly  through the 
nurse rie s and  th e  vast, often 
con t ig u o u s  rubber p lantations. 
(H ilto n , 1955 ).

F requent a ir  trave l from  Am erican 
tro p ic s  to  A s ia n  and  A frican 
cou n tr ie s  a re  th e  m ain chance 
fo r sp re ad in g  th is  d isease  in these

countries, Th,.
in tiODical 
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different rubber 
producing countries all the
wh rhh® '""“ "''te stha t those 
which have a well distributed 
rainfall or prolonged periods of 
humidity at the time of refoliation 
are subject to the greatest danger 
or infection in the nurseries and 
a l p  to the greatest danger of 
infection in the nurseries and 
also to the greatest risk of spread 
of the disease to the mature 
plantations. This appears to be 
the case of Malaysia, Sumatra, 
South west Sri Lanka, South­
w est India, the Cameroon, Ivory 
Coast and the Congo basin of 
Zaire.

In countries situated in higher 
latitudes and which have a more 
or less prolonged dry season, 
it is certain that even if infection 
d id occur the disease would be 
less serious. The risks of infection 
are obviously less if there is less 
likelihood of the various condit­
ions favourable to the germination 
o f spores occurring together.
One can be sure, however, that 
there is no rubberproducing coun­
try where those conditions are not 
found at least in certain sitess 
and at certain periods of the 
year, and where the disease 
w ou ld  not become endemic after 
the primary infection.

It is extremely probable that if 
accidental introduction occurred 
in A frica or the Far East, even in 
areas where climatic conditions 
are not favourable to a serious 
form of the disease, then all 
other producing countries in 
A frica or the Far East w ould be 
infected later unless there was 
rapid and complete eradication

of the disease at the first in fe ct­
ion site (Compagnon, 1976).

Mycrocydus infects voung leaves 
and developing shoots, as does 
Old,urn heveae Steinm and 
Coileiotfichum  gfoeospriotdes 

Sacc. For the outbreak 
of ail these three diseases rain- 
ia ll t s th e  main predisnosing 
climatic factor. In Brazil leaf 
blight develops strongly in the 
state of Bahia which has an 
evenly distributed annual rainfall 
exceeding 2100 mm. Rao.
[1973a] compared the epidemio­
logy of M  u le i w ith those o f O. 
heveae and C  gloeosporioid-is 
and concluded that the epide­
miology of leaf blight is closer 
to that of C  gloesporioides. Ghee 
[1980] considering the different 
climatic conditions in which leaf 
blight occurs, the biology of the 
fungus and mode o f spore disper­
sal by rain and w ind, stated that 
/Vf. u/e/could also behave like 0. 
heveae. which survives the year 
round on scattered flushes on 
pollarded stumps, unhealthy 
plants under shaded conditions 
and in nurseries. This pathogen 
develops severely on the young 
leaves produced after wintering, 
M. u le i could sim ilarly survive 
on the old leaves and provide an 
ascospore inoculum all year 
round [Chee 1976b].

Measures against the intro­
duction and spread of South 
American leaf blight 
Eradication
In case of an accidental introdu­
ction of th is disaase despite the 
phytosanitary measures, immedi­
ate adoption of eradication pro­
cedures should receive top 
priority. Destruction of the fo li­
age and green shoots w ith  the 
use of an appropriate defoliant 
w ou ld  emlim inate the opportunity 
for the pathogen to  develop and 
sporulate. In M alaysia, as a 
precautionary test in the erad ica­
tion of leaf b light, n-butyl 2,4,5-T 
w as applied from the a ir to 
defo liate the rubber trees. A  
good result w ith  a concentration 
o f [8% acid equivalent] in 
gaso line applied at the rate of 
35 litres/ha w as obtainsd.
A fter one application, treated 
trees remained leafless fo ;4 -6



w e e ks . C o n c e n t r a t io n  w a s  no t 
c r it ic a l in  d e fo lia t io n ,  b u t has  
m a rk ed  e f fe c ts  up o n  th e  ra te  and  
am o u n t o f  re fo l ia t io n  [H u t c h in ­
so n , 1 9 5 8 ] . L a te r, m an y  s im ila r  
t r ia ls  h a v e  b een  c o n d u c te d  in 
M a la y a s la  and  a s c h e m e  fo r q u ic k  
e ra d ic a t io n  o f  th e  d is e a se  in  th e  
e v e n t o f  a n  a c c id e n ta l in t ro d u c t ­
io n  to  S o u th - e a s t  A s ia  h a s  been  
w o rk e d  o u t [ A b d u l A z iz .  1976 ; 
U rn  a n d  H a sh im . 1 9 7 7 ] .

A ir c r a f t s  a re  e s se n t ia l fo r s p ra y in g  
la rg e  a re a s  w it h in  a sh o r t  p e r io d  
o f  t im e  fo llo w in g  a  c o n firm e d  
o u tb re a k , i t  is  a ls o  n e ce s sa ry  
to  re s tr ic t  m o v e m e n ts  o f  p e r s o n ­
n e l th ro u g h  an  in fe c te d  a rea.
A n  e ra d ic a t io n  b e lt  o f  5 0 0  m ete rs  
w id e  a ro u n d  th e  in fe c te d  a rea, 
w^^ch w o u ld  b e  n e ce s sa ry [R a o ,

C hem ica l C on tro l
R e c e n t  re se a rch  on  c h e m ic a l 
c o n t ro l o f  le a f  b lig h t  h a s  p ro d u c ­
ed  g o o d  re s u lts  in  B ra z il.  F rom  
Be tem , R o g e rs  a n d  P e te rso n
[1 9 7 6 ]  re p o r te d  g o o d  c a n o p ie s  
a n d  in c re a se d  la te x  y ie ld  f o l lo w ­
in g  c h e m ic a l tre a tm en t. R o ch a  
S t  a / [1 9 7 5 ]  re p o r te d  an  in c re a se  
in  y ie ld  o f  4 7 5  kg /hD  fo llo w in g  
c o r t r o l  o f  th e  d is e a se . A le n c a r
e t  a l [1 9 7 5 )  re c o rd e d  an  In crease  
o f  82.5%  a n d  M a in s to n e  e t  a /
[1 9 7 7 ]  f o u n d  th a t  s p ra y e d  ta s k s  
y ie ld e d  60%  m ore  th a n  th e  
c o n t ro l ta s k s , w ith  a m ax im u m  
p o te n t ia l o f  o v e r  tw ic e  th e  y ie ld  
o f  u n tre a te d  ta s k s . It is  th e re fo re  
a p p a re n t th a t  c h e m ic a l c o n tro l 
h a s  g re a t  im p o rta n ce  in  c o m b a t­
in g  th e  d ise a se .

N u r s e r y  s c re e n in g  t r ia ls  In 
T r in id a d  s h o w e d  th a t  fo u r  fu n ­
g ic id e s  a re  e f fe c t iv e  in  c o n t ro l lin g  
le a f  b lig h t :  th io p h a n a te  m e th y l 
[0 .07%  a .i.]  b en o m y l (0 .025%  a.I] 
C h lo ro th a lo n i l  (0 .15%  a. I. and  
m a n c o z e b  (0 ,32%  a .i.]  C h e e , 
1 9 7 8 ] .  F o r  su p p re s s io n  o f  c o n i-  
d ia l s p o ru la t io n  b e n o m y l c a n  be 
u se d , w h e re a s  th io p h a n a te  
m e th y l [0  14% o .i.]  in h ib it s  th e  
a s c o s p o re  re le a se . H ence , 
b e n o m y l c a n  b e  u se d  d u r in g  th e  
e a r ly  ro u n d s  in  o rd e r to  re d u ce  
s p o ru la t io n  o f  c o n td ia  a n d  a s co s -  
p o re s  re s p e c t iv e ly  [C h e e , 1977 ; 
1 9 7 8 J . T h e  n e w  sy s te m ic  fu n ­
g ic id e  ir ia d im e fo n  h a s  a ls o  sh o w n

pro m ise . T h io p h a n a te  m e thy l, 
b en o m y l. c h lo ro th a lo n il  and  
m a n co ze b  a re  b e in g  u sed  on  
p la n ta t io n  s c a le  In B ra z il (C h ee  
a n d  W a s t ie , 1 9 8 0 ] . R e c e n t ly  
tr ia d lm e fo n  [0 . 015%  a .i) t r ifo r -  
in e  [0 .038%  a .i.] and  b ite rta n o l 
[0 .03%  a J .]  h a ve  a ls o  b een  sh o w n  
to  b e  e f fe c t iv e  in  nu rse ry  tr ia ls .
It w a s  a ls o  o b se rv e d  th a t 
m ix tu re s  o f  s y s te m ic  a n d  p ro te c ­
t iv e  fu n g ic id e s  a re  m ore  e f fe c t iv e  
th a n  in d iv id u a l fu n g ic id e s  a lo n e  
[S a n to s e s  a/, 1 9 8 4 ].

T h e  u se  o f  v a r io u s  ty p e s  o f 
a irc ra f t  fo r  sp ra y in g  in  B ra z il 
a g a in s t  le a f  b lig h t  h a s  b een  
d is c u s s e d  In d e ta il [M a t th e w s . 
1 9 7 6 ] .  F o r  a e r ia l sp ra y in g , the 
c o n ce n tra t io n  o f  fu n g ic id e s  
u se d  p e r ha is  3 0 0  gm  B en la te  
[b e n o m y l] , 2 0 0  g m  th io p h a n a te  
m e th y l, 3 0 0  gm  B a y le to n  [tr iad i*  
m e fo n ], 1 .6  kg  B ra v o n il [ c h lo ro ­
th a lo n i l]  o r  2  kg  D ith a n e  M  4 5  
[m a n co ze b  F o r fo g g in g , 2 0 0  g  o f  
th io p h a n a te  m e th y l o r 1 kg  m an ­
c o ze b  p e r ha Is u sed . L a rg e  
s c a le  fo g g in g  t r ia ls  u s in g  th ree  
m ake s  o f  fo g  g e n e ra to rs  a re  b e in g  
c o n d u c te d  in  B ra z il.  It w a s  
o b se rv e d  th a t, w ith  an im p ro ved  
m o d e l o f  fo g  g en e ra to r , ab o u t 
2 0 0  ha c a n  be e f fe c t iv e ly  c o v e red  
in  a day . F o g g in g  s ta r ts  w e ll 
b e fo re  re fo lia t io n  a n d  c o n t in u e s  
fo r  tw o  m o n th s  c o v e r in g  th e  
e n t ire  re fo lia t io n  p e r io d , w ith  12  
ro u n d s  a t a n  In te rva l o f  4 - 7  
d ay s . It h a s  b een  c la im e d  th a t 
30 -38%  y ie ld  In crea se  b y  fo g g in g  
in  th e  le a f  b lig h t - e f fe c te d  area 
in  B ra z il (C h e e  a n d  W a s t ie . 1980 ; 
M a r t in s  e. S i lv a ,  1 9 7 8 )  w a s  
o b ta in e d .

In re ce n t fo g g in g  t r ia ls  c o n d u ­
c te d  in  In d ia , a g a in s t 
P h y to p h th o ra  le a f  fa ll  d ise a se ,
It h a s  b een  o b se rv e d  th a t  fo g g in g  
is  m uch  c h e a p e r th a n  a n y  o th e r 
m e th o d  o f  a p p lic a t io n  (T h o m so n - 
e t a !  1984 ). H en ce , fo g g in g  
a p p e a rs .to  h a v e  b r ig h t  p ro sp e c ts  
In th e  c o n tro l o f  le a f  b lig h t  in  th e  
fu tu re , e s p e c ia l ly  w h e n  e n co u n te ­
r in g  d if f ic u lt y  in  se cu r in g  
s u f f ic ie n t  n um b e rs  o f  a irc ra f t  in 
t im e .

Breed ing  for resistance
B re e d in g  fo r  d is e a se  re s is tan ce  
co m b in e d  w ith  h ig h  y ie ld  is  the  
m o s t im p o rta n t a n d  pe rm an en t

so lu t io n  fo r c o m b a tin a  lea f kt- . 
in  L a t in  A m e r ica  and  o t i ie ,  
p a rts  o f  t i i0 W o r lt i. The  L   ̂
IMotor C o m p a n y 's  b reed ino  
p ro g ram m es  lia v e  p roduced  
p ro m is in g  C ion e s  a s  F X  "
F X  3 8 9 9  and  F X 3 1 6 4  in 
w h ile  a s im ila r  e ffo rt b v  Firo«f^ 
R u b b e r C o m p a n y  has  produced"* 
num ero u s  re s is ta n t c lo ne s  in th»i, 
M D F a n d M D X  se r ie s  in L ibe 
a n d  G u a te m a la . H.
fro m  M a d r e  de D o is  and
H . b e n th a m ia n a  from  R io  Neam  
w e re  fo u n d  u se fu l as sources 
o f  re s is ta n ce  a g a in s t  le a f  b ligh t 
(S u b ram an ian , 1 9 6 9 ). O f the 
v a s t  num b e r o f  re s is ta n t c lones 
b re d  in B ra z il o n ly  14 o f  the  
f ir s t  g e n e ra t io n  se em  com m er­
c ia l ly  a c ce p ta b le  fo r la rge  scale 
p la n t in g . A m o n g  th e se  on ly  
s ix  c lo n e s  a re  m os t genera llv  
a c ce p tab le :  F X  2 5 , 3 810 , 3899
3 9 2 5 , IA N  7 1 0  and  7 17 , O f ' 
th e se , fo u r h a ve  th e  m os t e ffe ­
c t iv e  re s is ta n t p a re n t F. 4 542  
{H. b e n th a m ia n a )  end  th e  other 
tw o  h a ve  re s is ta n ce  from  
H  b ra s iH e n s is  from
F 4 0 9  a n d  F X  25  from  F 351). 
O n e  c o m p lic a t in g  fa c to r  noted  
is  th a t in m any  in s ta n ce s  
s u s c e p t ib il it y  v a r ie s  b e tw een  
lo c a l it ie s .  T h u s  FX 226 1  is susce- 
t ib le  In B e lem  and  m ode ra te ly  
re s is ta n t In B a h ia , w h e re a s  FX 
3 8 9 9  and  IA N  7 1 7  b eh a ve  in 
th e  o p p o s ite  fa sh io n  (C hee  and 
W a s t ie , 1 9 8 0 ). B re a k d o w n  o f 
re s is ta n ce  b y  th e  o ccu rren ce  o f 
p h y s io lo g ic  ra ce s  Is ano th er 
p ro b le m  en co u n te re d  In b reed ing  
fo r re s is ta n ce  (L an g d o n , 1965 )

B re e d in g  fo r le a f  b lig h t  re s is t­
an ce  in  A s ia  w a s  p r im a rily  
c a rr ie d  o u t b y  th e  R u b b e r R ese ­
a rch  In s t itu te s  o f  M a la y s ia  and  
S r i Lan ka . O n th e  b as is  
o f  an  a g re em en t s ig n e d  
in  1 9 5 0  b e tw ee n  R R IM  and  the 
In s t ltu to  A g ro n o m ic o  do  Norte , 
B e lem , Pa ra , B ra z il,  e x ch ang e  
o f c lo n e s  b e tw e e n  M a la y s ia  and 
B ra z il w a s  s ta rte d  (H ilto n , 1955). 
T h e  le a f b lig h t  re s is ta n t c lone s  
im p o rte d  in to  M a la y s ia  during  
1 9 5 3 /5 4  c o n s is te d  o f  n ine  

;s e le c t io n s  m ade  in  Fo rd iand ia  
{s\x o \  H  b ra s ih e n s is , xhtee of 
H  b e n th a m ia n a ) , tw o  se le c t io n s  
o f  H . b ra s ii ie n s ls .  s e e d lin g s  o f 
B e lem  o r ig in  a n d  14 se le c t io n s  
fro m  c ro ss  o f  Fo rd  c lo n e s  and
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gasletn clones (F1 ) a total of 25
oiones (B rookson , 1 956 ). H. ^

During 1957 , a to ta l num ber of 
42 lea f b lig h t  re s is tan t clones 
w ere in tro d u ced  in to  Sri Lanka 
on an e x ch ang e  bas is  from 
U S D A  p la n t in troduc tion  Station 
M iam i, F lo r id a . These  consist- ’ 
ed o f  15 s e le c t io n s  o f crosses 
o f M ic r o c y d u s  resistan t clones 
m ain ly  F 4 5 4 2  w ith  h ig h -y ie ld -  ” 
ing Eastern  c lo n e s  and  13 se le ­
c tion s  o f f ir s t ou t c rosses of 
c lone  F 4 5 4 2  to  an Eastern 
c lone  (B ap t is te , 1958 , 1959)
T he  p erfo rm ance  o f lea f b light 
resistan t c lo n e s  in  M a lays ia  w as 
p rom is ing . A n  illeg it im ate  
p rogeny o f  F X 2 5  p roved  to  be 
the best p o pu la tio n  fo r y ie ld  and 
v igour. H .b e n th a m ia n a  from 
R io  N eg ro  and  H  bras i/ iensis  
f ro m  M a d re  de D o is  gave lower 
y ie ld s  com p a red  w ith  modern 
o rien ta l s e le c t io n s  bu t were, 
h o w e v e r fa ir ,  re la ted  to  t h e 'o r i ­
g ina l W ick h a m  m ateria l. Never­
the le ss  th e y  are g ood  sources 
o f  g ene s  fo r re s is tance  to  M y c ro -  
c y d u s  {Subram an ian , 1969).

Crown budding
T he  f ir s t a ttem p t o f c row n  budd­
ing w ith  a le a f b lig h t resistant 
c ro w n  on  a h igh  y ie ld in g  trunk 
w a s  m ade a t F o rd 's  Geltera in 
the A m a zo n  Bas in . A ll trees 
w ith  ea ste rn  pane! c lones were 
to p -b u d d e d  w ith  c lone s  that 
had  sh o w n  re s is tance  to  the 
d ise a se  a t Fo rd land ia . Subse­
quen tly , th is  techn ique  was 
p ra c t ice d  f o r  a g o od  number 
o f yea rs  in th e  A m erica s  (To lle- 
naa r, 1 9 5 9 ). C lo n e s  recom m en­
ded  fo r C ro w n s  w e re  FX 25, 
F X 6 1 4 ,  F X  6 3 6 , FX  645 . F X 516 , 
FX 2 2 6 1 , F X  2 784 , EX  3810,
FX  3864 . F X  3 899 , FX  3925 , IAN 
717 . IA N  6 4 8 6 , IA N  7388 , IAN 
7390 , IA N  7 6 1 4 A N  7657  and 
H  psw c///0M  c lo n e  P A  31 (H o lli­
day, 1970 : P in h e iro  e ra /  1982).

The d o u b le  g ra ft techn ique 
d id  no t b ecom e  popu la r because 
o f the e ffe c t o f  y ie ld  depress­
ion  b y  th e  re s is tan t c row n on 
h igh  y ie ld in g  pane l clones. 
H o w eve r, re cen t deve lopm en ts in 
c ro w n  b u d d in g  sh o w  p rom is­
ing re su lts !  H o llid a y , 1970)
W hen  H  b ra s iH e n s is  panel c lone 
vvas c ro w n  bud ded  w ith / /
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(Anon, 1971; 
1972). The RRIM has laid 
down the regulation that persons 
who are in contact w ith M  u le i 
"1 ?! blight-endemic countries 
should arrdnge their v isit to the 
East throuqh Europe or temperate 
North Amenca and stay there 
at least 4  days. Clothes, shoes, 
books and other personal 
belongings should be cleaned or 
disinfected there, during the 
stay. The International Rubber 
Research and Development Board 
(JRRDB) is also endeavouring 
to educate people about the 
danger o f the spread of leaf 
blight by exhibiting posters in all 
international airports and by 
arranging training o f scientists 
from leaf blight-free nations on 
leaf blight in Brazil.

Regional co-operation has been 
requested against introduction 
and spreddof leaf blight. The 
measures recommended include 
strengthening plant quarantine, 
prompt action on eradication and 
establishment of country and 
regional committees entrusted 
w ith the duty to prevent introd­
uction and spread of leaf blight. 
It IS also stressed that an 
effective phytosanitary barrier ts 
the only means to prevent the 
introduction o f leaf b light (Rao, 
1972, 1973 b).

The present quarantine measuies 
w ou ld  on ly  be effective when 
the concerned person is well 
aware o f the danger o f the_ 
introduction of leaf blight into

wfl n l lA  f  However,ws need to reappraise these 
measures m the light o f increased 
air travel from the American 
tropics to the Eastern hemisphere. 
Many of the travellers are not 
aware of the danger o f leaf 
b lighi, and would not like to 

temperate 
^orth America. A  quarantine 
Dreak of journey in a temperate 
zone for about one week would 
seem superfluous unless all c lo ­
thes are laundered and other 
personal effects disinfected, 
since the spore forms of M/crocy- 
cfus can survive up to  two weeks 
or even more in normal condi­
tions.

Conclusion

South American leaf b light is 
the most destructive disease 
of Hevea rubber plant. Much 
progress has been made in the 
research on leaf blight in Brazil, 
the home o f natural rubber. The 
possibility of the spreadof th is 
disease to  the Eastern hemis­
phere is real Asian and African 
countries are much aware of 
th is fact, and IRRDB and RRIM 
are taking great precautions to 
prevent the entry o f leaf blight 
into the disease-free countries. 
However, the present phytosani­
tary and quarantine measures 
do not seem to be adequately 
effective in the prevention of 
intentional or non-intentional 
introduction o f th is disease. 
Therefore, the case fo r streng­
thening the quarantine measures 
is c learly strong.
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w e e ks . C o n c e n tra t io n  w a s  no t 
c r it ic a l in  d e fo lia t io n , b u t has  
marl<ed e f fe c ts  up o n  th e  ra te  and  
a m o u n t o f  re fo iia t io n  [H u tch in ­
so n , 1 9 5 8 ] . L a te r, m an y  s im ila r  
t r ia ls  h a v e  been  c o n d u c te d  in 
M a la y a s ia  a n d  a sc h em e  fo r  quicl< 
e ra d ic a t io n  o f  th e  d is e a se  in  th e  
e v e n t o f  an  a c c id e n ta l In tro d u c t­
io n  to  S o u th - e a s t  A s ia  h a s  been  
w o rlced  o u t  [A b d u l A z iz ,  1976 ; 
L im  a n d  H a sh im , 1 9 7 7 ],

A ir c r a f t s  a re  e s se n t ia l fo r s p ra y in g  
la rg e  a re a s  w ith in  a sh o r t  p e r io d  
o f  t im e  fo llo w in g  a  con firm e d  
o u tb re a k . It is  a ls o  n e ce s sa ry  
to  re s tr ic t  m o v e m e n ts  o f  p e rso n ­
ne l th ro u g h  an  in fe c te d  a rea.
A n  e ra d ic a t io n  b e lt  o f  5 0 0  m ete rs  
w id e  a ro u n d  th e  in fe c te d  area, 
w h ic h  w o u ld  b e  n e cessa rvT R ao  
1 9 7 3 b ] .

Chem ica l C on tro l
R e c e n t re se a rch  on  c h e m ic a l 
c o n t ro l o f  le a f  b lig h t  h a s  p ro d u c ­
e d  g o o d  re su lts  in  B ra z il.  F rom  
B e le m . R o g e rs  a n d  Pe te rso n
[1 9 7 6 ]  re p o r te d  g o o d  c a n o p ie s  
a n d  In crea sed  la te x  y ie ld  f o l lo w ­
in g  c h e m ic a l trea tm en t. R o ch a  
e f  a / [1 9 7 5 ]  re p o r te d  an  in c re a se  
in  y ie ld  o f  4 7 5  k g /h y  fo llo w in g  
c o r t r o l  o f  th e  d is e a se . A le n c a r
e t  a l [1 9 7 5 )  re co rd e d  an  in c re a se  
o f  82.5%  a n d  M a ln s to n e  e t  a /
[ 1 9 7 7 ]  fo u n d  th a t  sp ra ye d  ta s k s  
y ie ld e d  60%  m ore  th a n  th e  
c o n t ro l ta s k s , w ith  a m ax im u m  
p o te n t ia l o f  o v e r  tw ic e  th e  y ie ld  
o f  u n tre a te d  ta s k s . It is  th e re fo re  
ap p a re n t th a t  c h e m ic a l c o n tro l 
h a s  g re a t  im p o rta n ce  in  c o m b a t ­
in g  th e  d ise a se .

N u rs e ry  s c re e n in g  t r ia ls  in 
T r in id a d  s h o w e d  th a t  fo u r fu n ­
g ic id e s  a re  e f fe c t iv e  in  c o n tro llin g  
le a f  b lig h t ;  th io p h a n a te  m e th y l 
[0 .07%  a .i.]  b e n o m y l (0 .025%  a.I] 
C h lo ro th a lo n i l  (0 .15%  a. i. and  
m a n c o z e b  (0 .32%  a .i.] C h e e . 
1 9 7 8 ] .  F o r  su p p re s s io n  o f  c o n i-  
d ia l s p o ru la t io n  b e n o m y l c a n  be 
u se d , w h e re a s  th io p h a n a te  
m e th y l [0  14% o .i.]  in h ib it s  the 
a s c o s p o re  re le a se . H en ce , 
b e n o m y l c a n  b e  u se d  d u rin g  th e  
e a r ly  ro u n d s  in  o rd e r to  re d u ce  
sp o ru la t io n  o f  c o n id ia  a n d  a sco s -  
p o re s  re s p e c t iv e ly  [C h e e . 1977 ;
19 7 8 J .  T h e  n e w  sy s te m ic  fu n ­
g ic id e  t r ia d im e fo n  h a s  a ls o  sh o w n

prom ise . T h io p h a n a te  m e thy l, 
b en o m y l, c h lo ro th a lo n il and  
m an co ze b  a re  b e in g  u sed  on 
p la n ta t io n  s c a le  in  B ra z il (C h ee  
and  W as t ie , 1 9 8 0 ], R e c e n t ly  
tr ia d im e fo n  [0. 015%  a .1) tr ifo r-  
Ine [0 .038%  a .i.] and  b lte rta n o l 
[0.03%  a.i.] h a ve  a ls o  b een  sh o w n  
to  b e  e ffe c t iv e  In nu rse ry  t r ia ls .
It w a s  a ls o  o b se rve d  th a t 
m ix tu re s  o f  s / s te m lc  and  p ro te c ­
tiv e  fu n g ic id e s  a re  m ore  e ffe c t iv e  
than  in d iv id u a l fu n g ic id e s  a lo n e  
[S a n to s  e / a / .  1 984 ],

T h e  u se  o f  v a r io u s  ty p e s  o f 
a irc ra f t  fo r  sp ra y in g  in  B ra z il 
a g a in s t  le a f  b lig h t  has  been  
d is c u s s e d  in  d e ta il [M a tth e w s , 
1 9 7 6 ] . F o r a e ria l sp ra y in g , th e  
c o n ce n tra t io n  o f  fu n g ic id e s  
u sed  p e r ha is  3 0 0  gm  B en la te  
[b e n o m y l] . 2 0 0  gm  th io p h a n a te  
m e th y l. 3 0 0  gm  B a y le to n  [ t r ia d i­
m e fon ], 1 .6  k g S ra v o n i l  [ c h lo ro ­
th a lo n i l]  o r  2  kg  D ith a n e  M  45  
[m an co zeb  Fo r fo g g in g . 2 0 0  g  o f  
th io p h a n a te  m e th y l o r 1 kg  m a n ­
co ze b  pe r ha is  u sed . L a rge  
s c a le  fo g g in g  t r ia ls  u s in g  th ree  
m akes o f  fog  g e n e ra to rs  a re  b e in g  
co n d u c te d  in  B ra z il,  It w a s  
o b se rve d  th a t, w ith  an  im p ro ved  
mode} o f  fog  g en e ra to r , a b o u t 
2 0 0  ha c a n  b e  e f fe c t iv e ly  c o v e re d  
In a day . F o g g in g  s ta rts  w e l l  
b e fo re  re fo lia t io n  a n d  c o n t in u e s  
fo r  tw o  m on th s  c o v e r in g  th e  
en t ire  re fo lia t io n  p e r io d , w ith  12  
ro u n ds  a t an  in te rva l o f  4 - 7  
days . It h a s  b een  c la im e d  th a t  
30 -38%  y ie ld  In crease  b y  fo g g in g  
In th e  le a f  b lig h t - e f fe c te d  area 
in  B ra z il (C h e e  and  W as t ie , 1980 ; 
M a rt in s  e, S i lv a ,  1 9 7 8 )  w a s  
ob ta in ed .

In re ce n t fo g g in g  t r ia ls  c o n d u ­
c te d  in  Ind ia , a g a in s t 
P h y to p h th o ra  le a f  f a ll  d ise a se ,
It h a s  b een  o b se rve d  th a t  fo g g in g  
is  m uch  ch e a p e r th a n  a n y  o th e r 
m e tho d  o f  a p p lic a t io n  (T h o m so n - 
e f  a ! 1984 ). H ence , fo g g in g  
ap p ea rs  to  h a ve  b r ig h t  p ro sp e c ts  
In th e  c on tro l o f  le a f  b lig h t  in  th e  
fu tu re , e s p e c ia lly  w h e n  e n co u n te ­
r in g  d if f ic u lt y  in  s e cu r in g  
s u f f ic ie n t  num bers  o f  a irc ra f t  in 
tim e .

Breeding for resistance
B re ed in g  fo r d is e a se  re s is ta n ce  
co m b in e d  w ith  h ig h  y ie ld  is  th e  
m os t im p o rta n t and  p e rm an en t

so lu t io n  fo ,  com b a tin g  leat 
in  L a t in  A m e r ic a  and  o th j , 
p a rts  o f  th e  W o r ld . Thp  ̂
M o to r  C o m p a n y ’s b reed ina° '“ 
p ro g ra m m e s  have  p ro d u c L  
p ro m ism g  c lo n e s  as FV rTt 
F X  3 8 9 9  a n d  F X 3 1 0 4  in 'D 
w h i le a  s im ila r  e ffo rt bv 
R u b b e r  C o m p a n y  has p r o d S " '  
n u m e ro u s  re s is ta n t clonp= i„  
M D F a n d  M D X  se rie s  in Ube lia "' 
and  G u a te m a la . H . brasili^^^ 
fro m  M a d r e  de D o is  and
H . b a n th s m ja n a  from  Rio 
w e re  fo u n d  u se fu l as sourcM  
o f re s is ta n ce  a g a in s t lea f b liohi 
(S u b ra m a n ia n , 1 9 6 9 ). O f tha 
v a s t  n u m b e r o f  re s is tan t clones 
b re d  in  B ra z il o n ly  14  o f  the 
f ir s t  g e n e ra t io n  seem  comiriBr 
d a l ly  a c c e p ta b le  fo r large seal* 
p la n t in g . A m o n g  the se  only 
s ix  c lo n e s  a re  m os t generally 
a c ce p ta b le :  F X  2 6 , 3 810 , 3899 
3 9 2 5 , IA N  7 1 0  a n d  717 . Of 
th e se , fo u r  h a ve  th e  m ost effe­
c t iv e  re s is ta n t  p a re n t F. 4542 
(H  b e n th a m ia n a )  and  the ottiei 
tw o  h a v e  re s is ta n ce  from  
H  b ra s iU e n s is  from
F 4 0 9  a n d  F X  25  from  F 351) 
O ne  c o m p lic a t in g  fa c to r noted 
is  th a t In m any  in stances 
s u s c e p t ib il it y  v a r ie s  betw een 
lo c a l it ie s .  T h u s  FX 226 1  is susce- 
t ib le  in  B e le m  and  m oderate ly 
re s is ta n t  in B a h ia , w he reas  FX 
3 8 9 9  a n d  IA N  7 1 7  b ehave  in 
th e  o p p o s ite  fa sh io n  (Chee and 
W a s t ie . 1 9 8 0 ) , B re akd o w n  of 
re s is ta n c e  b y  th e  occu rrence of 
p h y s io lo g ic  ra ce s  is  another 
p ro b le m  en co u n te re d  in  breeding 
f o r  re s is ta n c e  (L an g d o n , 1965)

B re e d in g  fo r le a f  b lig h t  resist­
a n ce  in  A s ia  w a s  p n m a rily  
c a r r ie d  o u t b y  th e  R ub b e r Rese­
a rch  In s t itu te s  o f  M a la y s ia  and 
S r i Lan ka , O n th e  b as is  
o f  a n  ag re em en t s ign ed  
in  1 9 5 0  b e tw e e n  R R IM  and the 
In s t itu te  A g ro n o m lc o  do Norte, 
B e lem , Pa ra , B ra z il,  exchange 
o f  c lo n e s  b e tw e e n  M a la y s ia  and 
B ra z il  w a s  s ta rte d  iH i lt o n ,  1955) 
T h e  le a f  b lig h t  re s is ta n t clones 
im p o rte d  in to  M a la y s ia  during 
1 9 5 3 /5 4  c o n s is te d  o f  nine 
s e le c t io n s  m ade  in  Ford iand ia  
( s ix  o f  H  b ra s ih e n s is . th ree  of 
H  b e n th a m i9 n a ) , tw o  se lections 
o f  H . b ra sH ie n s ls . se e d lin g s  of 
B e lem  o r ig in  a n d  14 se lections 
f ro m  c ro s s  o f  F o rd  c lo n e s  and



Eastei'fi c lo n e s  (F I )  a to ta l o f 25 
c lones (B rookson , 1956).

During  1957 , a to ta l number of 
4 2  lea f b lig h t  re s is tan t clones 
w ere  in tro d u ced  in to Sri Lanl<a 
on an e x ch ang e  bas is  from 
U S D A  p la n t in troduction  Station 
M iam i. F lo r id a . These consist- ' 
ed  o f 15 se le c t io n s  o f crosses 
o f M ic ro cy c /u s  resistant clones, 
m a in ly  F  4 5 4 2  w ith  h ig h -y ie ld ­
ing  Eastern  c lone s  and  13 se le­
c t io n s  o f f ir s t ou t crosses of 
c lo n e  F 4 5 4 2  to  an Eastern 
c lo n e  (B ap t is te , 1 958 , 1959)
The p erfo rm ance  o f lea f b light 
re s is tan t c lo n e s  in M a lays ia  was 
p rom is ing . A n  illeg it im ate  
p rogeny  o f  F X 2 5  proved to  be 
th e  best p opu la tion  fo r y ie ld  and 
v igou r. H . b en th am iana  from 
R io  N eg ro  and  H  b ras ilien s is  
fro m  M a d re  de D o is  gave lower 
y ie ld s  com pared  w ith  modern 
o rien ta l se le c t io n s  but were, 
h o w eve r fa ir , re la ted  to  the ori­
g in a l W ick h a m  m ateria l. Never­
th e le ss  th e y  are good  sources 
o f  g ene s  fo r resistance to  M y c ro -  
cyc lu s  (Sub ram an ian , 1969).

Crov/n budding
T he  f ir s t a ttem pt o f c row n budd­
ing  w ith  a le a f b lig h t resistant 
c ro w n  on a h igh  y ie ld ing  trunk 
w a s  m ade  at Fo rd 's  Beltera in 
the  A m azo n  Bas in . A ll trees 
w ith  ea ste rn  pane l c lones were 
to p -b u d d e d  w ith  c lones that 
had  sh o w n  re s is tance to  the 
d ise a se  a t Fo rd land ia . Subse­
quen t ly , th is  techn ique w as 
p ra c t ice d  fo r a good  number 
o f  yea rs  in th e  A m erica s (To ile- 
naa r, 1959 ). C lon e s  recom men­
ded  fo r C ro w n s  w ere FX 25,
F X  6 14 . F X  6 36 . FX  645 . FX 516, 
F X  2 261 , F X 2 7 8 4 , EX  3810,
F X  3864 . F X  3899 , FX  3925, IAN 
71 7 , IA N  6486 , IAN  7388 , IAN 
7390 , IAN  7 6 1 4 A N  7657 and 
H  p au c if/o ra  c lone  P A  31 (H o lli­
day, 1970 ; P in h e iro  e M /  1982). 

T he  d o u b le  g ra ft technique 
d id  not becom e popu lar because 
o f  th e  e ffe c t o f y ie ld  depress­
ion  b y  th e  re s is tan t crow n on 
h igh  y ie ld in g  pane l clones.
H o w e ve r, recen t developm ents 'n
c ro w n  b ud d in g  show  p rom is­
ing  r e s u lt s ' H o llid ay . 1970)
W h e n  H  b ra s il ie n s is  panel clone 
w a s  c ro w n  budded  w ith  H

l i i g -
least 2) m =tleast 2 ! mettes. (R an* , 1946)'

Phytosaniiaryanci quarantine 
measures

Strict phytosanitary and quara- 
^®3sures are being obser­

ved by Asian and African 
countries in importing plants, 
plant products and other 
materials from the leaf blight- 
endemic countries. (Anon, 1971 
1972). The RRIM has laid 
down the regulation that persons 
w ho are in contact w ith M  u le i 
in leaf blight-endemic countries 
should arrange their v is it to the 
East through Europe or temperate 
North America and stay there 
at least 4 days. Clothes, shoes, 
books and other personal 
belongings should be cleaned or 
disinfected there, during the 
stay. The International Rubber 
Research and Development Board 
(IRRDB) is also endeavouring 
to educate people about the 
danger of the spread o f leaf 
b light by exhibiting posters in all 
international airports and by 
arranging training of scientists 
from leaf blight-free nations on 
leaf b light in Brazil.

Regional co-operation has been 
requested against introduction 
and spread of leaf b light. The 
measures recommended include 
strengthening plant quarantine, 
prompt action on eradication and 
establishment of country and 
regional committees entrusted 
w ith  the duty to prevent introd­
uction and spread o f leaf blight. 
It is also stressed that an 
effective phytosanitary barrier is 
the only means to prevent the 
introduction of leaf b light (Rao. 
1972. 1973 b).

The present quarantine measures 
w ou ld  on ly  be effective when
th e  concerned person is w e ll
aware o f the danger of the
introduction o f leaf b light »nto

the dissase-free areas. However, 
we need to reappraise these 
measures in the light o f increased 
3ir travel from the American 
tropics to the Eastern hemisphere. 
Many of the travellers are not 
avyare of the danger o f leaf 
blight, and would not like  to 
stopover in Europe or temperate 
North America. A  quarantine 
break of journey in a temperate 
zone for about one week would 
seem superfluous unless all c lo ­
thes are laundered and other 
personal effects disinfected, 
since the spore forms of fAicrocy- 
clus can survive up to two weeks 
or even more in normal condi­
tions.

Conclusion

South American leaf b light is 
the most destructive disease 
of Hevea rubber plant. Much 
progress has been made in the 
research on leaf blight in Brazil, 
the home of natural rubber. The 
possibility of the spreadof this 
diseose to the Eastern hemis­
phere is real Asian and African 
countries are much aware of 
th is fact, and IRRDB and RRIM 
are taking great precautions to 
prevent the entry o f leaf blight 
into the dissase-free countries. 
However, the present phytosani­
tary and quarantine measures 
do not seem to  be adequately 
effective in the prevention of 
intentional or non-intentional 
introduction o f th is disease. 
Therefore, the case for streng­
thening the quarantine measures 
is clearly strong.
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NEW  TECHNIQUE FOR LINING CANAL

T he  Jnd ira G andh i Canal 
p fo ja c t  au tho rit ie s  are go ing 
fo r  a n e w  techn ique  to  line 
th e  4 ,8 0 0  km  lon g  d istributory 
sys tem  und e r stage II o f  the 
c a n a l's  con stru c tion . The 
C e n tra l W a te r Pow er Com m i­
ss io n  has  g iv e n  c lea rance on 
an  expe rim en ta l basis, a cco rd ­
ing  to  a spokesm an. If the 
w o rk , com p ris in g  rubber lin ing 
w ith  a s in g le  t i le  cover.proves 
su c ce s s fu l, the  bene fit o f  the 
p ro je ct w o u ld  accrue tw o 
yea rs  ahead  o f schedule.

Stage I of the canal is lined 
w ith brick tiles w h ile  stage
II is lined w ith brick tiles 
in the initial stages and w ith 
cement concrete b lock w ith 
low  den s ity  polythene sheets 
at a later stage.

No good quality c lay is avail­
ab le to  manufacture brick 
tile s  in the area where the 
work is now under execu­
tion Moreover, the area 
never had any tile  culture 
because o f the easy availability

o f stone. If the current 
system of double tile  coverage 
is retained, the lin ing o f the
4.800 km long distributaries 
w ou ld  require no less than 
200 crore such tiles.

The alternative w as suggested 
to the project organisation by 
a number o f senior engineers 
who had w orked in Iraq, Iran. 
A lge ria  and Egypt. Hungary 
and Japan are manufacturing 
the specia l type of rubber 
sheets.
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NEW  TECH N IQ UE  FO R  LINING C A N A L

T h e  Ind ira  G a n d h i Cana l 
p ro je c t a u th o r it ie s  are g o ing  
fo r a n e w  te ch n iq u e  to  line  
th e  4 ,8 0 0  km  lon g  d is tr ibu to ry  
system  u n d e r s ta ge  II o f  the 
c a n a l's  c o n s tru c t io n . The 
C e n tra l W a te r P ow e r C o m m i­
ss io n  h a s  g iv e n  c le a ran ce  on 
an exp e rim en ta l b a s is , a c co rd ­
in g  to  a  sp okesm an . If the 
w o rk , c o m p r is in g  rubber lin ing  
w ith  a s in g le  t i le  cove r,p rove s  
su c c e s s fu l,  th e  b en e fit  o f  the 
p ro je c t w o u ld  a c c ru e  tw o  
yea rs  a h e a d  o f schedu le .

S tage I o f the cana l is  lined  
w ith  brick tile s  w h ile  stage
II is lined  w ith  b rick  t ile s  
in the in it ia l stages and  w ith  
cem ent concrete b lo c k  w ith  
low  density  p o ly thene  sheets 
at a later stage.

No good  qua lity  c la y  is  avail 
ab le  to  m anufacture b rick  
t ile s  in  the area w here the 
w o rk  is  now  under execu­
tion. M oreover, the area 
never had  any t ile  cu ltu re 
because o f the easy ava ila b ih ty

o f stone. If the cu rren t 
system  o f d o ub le  t ile  cove rage  
is  re ta ined , the  lin in g  o f the
4 ,8 00  km  lon g  d is t r ibu ta rie s  
w o u ld  requ ire no le ss  than 
2 0 0  crore such  tile s .

The a lte rn a tive  w a s  suggested  
to  the  p ro je ct o rg an isa t io n  by 
a num ber o f sen io r eng ineers 
w h o  had  w o rked  in Iraq, Iran, 
A lg e r ia  and  Egypt. H ungary  
and Ja p a n  are m anufactu ring  
the  spec ia l type o f rubber 
sheets.



eg g s  o r som 0 o th e r perishable
fo o d  m aterra l se e in g  the 
c a re  w ith  w h ic h  th e y  were 
p a c ke d  and  '®
han d le d . N o ne  w o u ld  hai/e 
g u e s s e d  th a t th e  bund le s 
c o n ta in e d  R ub b e r budg ra ft, 
p u lle d  o u t from  N u rsa r i^  
a fe w  m ile s  a w a y  and 
c a re fu lly  d re ssed  and  nackcH 
fo r u n d e r ta k in g  the 
s tre n u o u s  4 day  jo u rney  
O n ce  th e  b u d d e d  seed ling  
is  pull^ed ou t, Its to p  portion 
H  -  2 in ch e s  a b o ve  the 
b u d  u n io n  is  c u t back.
Then  th e  ta p  roo t is 
p ru n ed  to  co n ve n ie n t length 
an d  th e  la te ra l ro o ts  around 
th e  c o l la r  re g io n  s lic e d  
a fte r rf.ta in ing  to  a leng th  
o f  14; - 2 " .  T he  cu t end 
o f  th e  s te m  ab o ve  the 
b u d  u n io n  is  d ip p ed  in

T h e  T r iv a n d ru m  - G u w a h a t i 
E x p re ss  tra in  is  a b o u t 
t o  s ta r t  o n  it s  lo n g  jo u rn e y . 
T h e  f ir s t  p la t fo rm  o f  th e  
C e n tra l R a i lw a y  S ta t io n  is  
e x tre m e ly  b u sy . P e o p le  
a re  m o v in g  a ro u n d  - so m e  
t r y in g  to  g e t  in to  th e  
s e a ts  w h ic h  th e y  have  
lo c a te d ,  th e  o th e rs  
s e a rc h in g  th e  c om p a rtm en ts  
fo r  th e ir  b e r th s , m any  
o th e rs  w h o  h a ve  no t 
b een  a b le  to  g e t  b o o k in g s  
f r a n t ic a l ly  ru sh in g  a lo n g  
th e  p la t fo rm  w ith  th e ir  
lu g g a g e  a n d  t r y in g  to  
s q u e e z e  Into w h e re v e r  
p o s s ib le . T h e  p o rte rs  
h o o t th e ir  w a y  th ro u g h  
p u sh in g  th e  t r o l l ie s  and  
c a r r y in g  h e a d - lo a d s  too .
T h e  v e n d o rs  s h o u t in g  
a lo u d  a b o u t  th e ir  w a re s  
c a u se  m ore  c o n fu s io n , 
in  th e  m id s t  o f  a ll th is , 
s o m e  p o r te rs  are 
e n e rg e t ic a lly  lo a d in g  a 
s p e c ia l w a g o n  a t th e  en d  
o f  th e  t ra in , a V P U  w a g o n  
w h ic h  c a n  c a rry  6 0 , 0 0 0  
b u d d e d  ru b b e r stum p s. 
B u n d le s  c o v e re d  w ith  g u n n y  
bag s; th o u s a n d s  o f  th em .
A  fe w  c u r io u s  p e o p le  
h a v e  c o l le c t e d  a round .
T h e y  w o u ld  h a v e  im ag in ed  
th a t  th e  b u n d le s  c o n ta in e d

Railways too for 
Rubber Prom otion

p. C. CYRIAC



p e lte d  pa ra ff in  w a x  to  
avo id  d eh yd ra t io n . The
budded s tum p s so  p repared  
are w rapped  up m banana 
sheath and th e y  a re  ready 
,0 board  th e  tra in . The  
Field  O ff ic e rs  o f  th e  R ubber 
Board  and  th e  e n th u s ia s t ic  
R a ilw ay  T ra ff ic  p eo p le  
are a round  to  en su re  tha t 
the fra g ile  b ug ra fts  are 
p rov ided w ith  p roper 
accom m odation . These 
budgrafts  are to  f in d  th e ir 
home and  roo ts  u lt im a te ly  
in the fe rt ile  s o i ls  o f  th e  
North  East in A ssam , 
M egh a la ya , T ripu ra  and 
M izo ram . S m a ll fa rm ers 
there w h o  h a ve  becom e 
con v in ced  ab o u t the v ia b il ity  
o f ru bber are e a g e r ly  e xp ec t in g  
the ir a rr iva l. T h e y  w o u ld  
be tran sp o rted  to  th e  f ie ld s  
from  G u w a h a t i R a ilw a y  
S ta t ion  4  d a y s  la te r b y  trucks 
and pu t in  s p e c ia lly  p repared 
po lybag  nu rse r ie s. The  
site w h ic h  o ne  saw  a t the 
T rivand rum  S ta t io n  on 
T hursdays b e tw ee n  Novem be r 
and M a rch  la s t  added  
a new  fe a th e r to  th e  a lready  
co lo u rfu l cap  o f  th e  R a ilw ays .

Be tw een  N o vem be r and 
M a rch  a to ta l q uan tity  o f 6 
lakhs o f  ru bb e r b u d g ra fts  w ere  
desp a tched  lik e  th is . G en e ra lly  
w e  a ll read  ab o u t on ly  
sto r ie s o f b u n g lin g  b y  pub lic

sector g ian ts like  R a ilw ay s  
do ing  th ing s in a m ind less 
w ay . But th e  Rubber B oa rd 's  
experience has  been d ifferen t.
It w as  p le a san t jou rney  all 
the w ay . For transporting  
th is  m assive quan tity  o f 
budgrafts, the R ubber Board  
con s ide red  d iffe ren t a lte rna tives. 
D espa tch ing  by a ir, trucks 
and even by sea from  
Tu tico rin  to  H a ld ia  and  from  
there b y  road the  rest o f 
the d is tance  w e re  exam ined. 
U lt im a te ly  ta k in g  in to  
con s id e ra tion  a ll the  facto rs  
in c lu d in g  speed, the  p o s s ib ility  
o f g e tting  th e  p la n ts  dam aged 
in tran spo rt and  the  cos t 
o f tran spo rta tion , the  cho ice  
fe ll on the R a ilw a y s . The 
im m ed ia te  a im  in North  
East is  to  g e t rubber p lan ted



in  a t le a s t  2 0 ,0 0 0  h e c ta re s  
b e tw e e n  n o w  a n d  th e  
y e a r  1 9 9 0  a n d  5 0 0 0  ha. 
d u r in g  1 9 8 7 . T he  e ffo rt 
fo r  m ak in g  th e  p ro sp e c t iv e  
g ro w e rs  b e c o m e  fa m il ia r  
w ith  th e  c ro p , its  c u lt iv a t io n  
p ra c t ic e , its  m on ey  m ak in g  
p o te n t ia l a n d  it s  a b i li t y  
to  p re v e n t s o il e ro s io n  and  
p ro v id e  ru ra l jo b s  w a s  
f ru it fu l.  W e  h a v e  to  t ra n sp o rt 
2 0  la k h s  o f  b u d d e d  stum p s 
to  s a t is fy  th e  d e m an d  w h ic h  
th e  R u b b e r  B o a rd 's  
a w a re n e s s  c a m p a ig n  has 
g e n e ra te d  th e re . W ith  th e se
6 la k h s  b u d g ra f ts  n o w  
t r a n sp o r te d  a lo n e , it  Is 
e x p e c te d  .th a t a t le a s t  
th o u s a n d  h e c ta re s  w o u ld  
b e  m ad e  g re e n  a n d  sa v e d  
fro m  so i l  e r o s io n  th is  s e a so n . 
A f t e r  th e  ra in s  c o m e , th is  
t r a n s p o r ta t io n  w il l  be

re sum ed . B ig  n u rse r ie s  are 
b e in g  c o m m is s io n e d  fa s t 
in  N o rth  E a s t it s e lf  fo r 
g en e ra t in g  th e  p la n t in g

m a te r ia ls  re q u ire d  fo r use 
th e re . ( A  fe w  p h o to g ra p h s  of 
th e  m a ss iv e  tra n sp o rta t io n  
e ffo rts  m ay  be se en ) ^

RUBBER PACT

A s ia 's  m a in  ru b b e r p ro d u ce rs  a re  re a d y  fo r f re sh  ta lk s  w ith  c o n su m e rs  on  a n e w  In te rn a tiona l 
N a tu ra l R u b b e r  A g re e m e n t ( I N R A ' and  h a v e  p le d g e d  to  a p p ro a ch  su ch  d is c u s s io n s  in  a 
c o n s t ru c t iv e  m anne r. M a la y s ia .  In d o n e s ia , T h a ila n d  a n d  S r i L a n k a  sa id  th e y  h o p ed  con sum ers 
w o u ld  c o -o p e ra te  w ith  them  to  re so lv e  o u ts ta n d in g  is su e s  th a t  h a v e  b lo c k e d  ag re em en t on  a new 
p a c t . T h e se  p o in ts  w e re  m ad e  in  a s ta te m e n t is su e d  a t th e  e n d  o f  a th re e  d ay  m ee tin g  o f  an 
A s s o c ia t io n  o f  N a tu ra l R u b b e r P ro d u c in g  C o u n tr ie s  ( A N R P C )  c o m m itte e  on  IN R A  m atte rs .

GUAYULE PROJECT
T h e  U S  D e p a rtm e n ts  o f  D e fe n ce  a n d  A g r ic u ltu r e ,  a f te r  m on th s  o f  n e g o t ia t io n s  h a ve  re ached  
ag re e m e n t on  th e  c o n t in u a t io n  o f  th e  g u a y u le  c o m m e rc ia liz a t io n  p ro je c t  a t S a c a to n . A r iz . The 
U S D A  w il l  ta k e  o v e r  a d m in is t ra t io n  o f  th e  p ro g ram m e to  p ro d u c e  n a tu ra l ru bb e r fro m  th e  dese rt 
sh ru b , w h i le  th e  D O D  w il l  p ro v id e  $11.1 m il l io n  fu n d in g  d u r in g  th e  n e x t tw o  to  th re e  yea rs .

POLYSAR DOUBLES
F o llo w in g  its  ta k e o v e r  o f  P e tro s a r ’s c h e m ic a l re f in e ry , P o ly s a r  s a w  ne t p ro f it  m ore  than  d o u b le  in 
th e  f ir s t  n in e  m o n th s  o f  1 9 8 7  to  C a n $  1 7 .3 m  ($ 1 2 .5m ). S a le s  fo r  th e  C a n a d ia n  s y n th e t ic  rubber 
p ro d u c e r  ro se  b y  1 5 .2  pe r c e n t to  S l.5 b n  in th e  s am e  p e r io d . In P o ly s a r ’s  th ird  q ua rte r report 
it s  p re s id e n t . R o b e r t  D u d le y , a t t r ib u te d  th e  g o o d  re su lts  to  a g rm era l b u s in e s s  u p sw in g . T h is  
w a s  a id e d , h e  s a id , b y  th e  fu ll  c o n s o lid a t io n  o f  th e  6 0  p e r c e n t o f P e tro s a r it  a c q u ire d  from  the  
C a n a d ia n  s u b s id ia r ie s  o f  D u  P o n t a n d  U n io n  C a rb id e , g iv in g  P o ly s a r  fu ll o w n e rsh ip . D u d le y  
s a id  th e  P e tro s a r  a rm  ha s  n o w  co m p le te d  th e  s e co n d  p h a se  o f  its  fa e s to c k  f e lx ib i l it y  p rogram m e, 
a l lo w in g  it  t o  u se  v a cu u m  g a so il a s  a fe e d s to c k . T h e  f ir s t  p h a se  o f  P o ly s a r ’ s la t ic e s  jo in t  ven tu re  
w ith  S h a n g a h i G a o  Q ia o  is  s c h e d u le d  to  c o m e  o n  s tream  th is  year.



RUBBER CULTIVATION IN ORISSA

H is to ry  has on l/ very little to  contribute on 
rubber cultivation in Orissa. Though the past 
few  decades have no recorded development 
w orth  mentioning in respect o f this plantation 
crop, there were few instances o f fielding the 
experim ent in a limited manner. Among the 
early entrepreneurs, the name of the then Ma­
haraja o f  Mayurbanj is still remembered. 60 
years ago he planted rubber in 6 hectares of 
land near Baripada in Mayurbhanj District. 
The trees though badly neglected since then, 
had comparable growth to  any o f the trees 
planted in the traditional rubber growing areas.

N ew  t r ia l p la n ta t io n s  o f rubber 
w ere  e s ta b lis h e d  by  th e  S ta te 's  
S o il C o n se rv a t io n  Departm ent 
in 1 9 6 6 -6 7  a t A ig in ia  near 
B hu b an e sw a r in  P u ri D is tr ic t 
at N ilg ir i in  B a la so re  D is tr ic t 
a n d a tC h e n n a d h u a  near Baripada 
in M a yu rb h a n j D is tr ic t . They  
d id  n o t g e t  ad eq ua te  atten tion . 
N o w  19  ru bbe r tree s  are seen at 
A ig in ia . T h ey  a re  fa ir ly  ta ll end 
h ea lth y  and  in d ic a t iv e  o f  the 
p o ten tia l g ro w th  and  d eve lop- 
m ent o f  ru bb e r in  O rissa . The 
tr ia l p la n t in g  a t N i lg ir i  has to ta lly  
fa ile d  d u e  to  p o o r s ite  se lection . 
A t  C h e n n ad h u a  ab ou t 1 70  trees 
stand  d is t r ib u te d  o ve r an  area 
o f a b o u t 2  hecta res. O w ing  to 
la ck  o f m a in tenan ce , th e  genera l 
g ro w th  is  a ls o  fa r  from  sa t is fa c t­
o ry. H o w e v e r, th e  trees do not 
bear any v is ib le  s ig n s  o f  d isease.

O w in g  to  th e  n e g le c t and 
im proper m a in tanan ce , the_ tr ia l 
p la n ta t io n s  o f  ru bber in O rissa  
have n o t re g is te red  a po ten tia l 
g ro w th  In th e  lo c a lity  The 
trees h a ve  no t been  sub je cted

to  any  regular tapp ing a lthough 
tes t tapp ings w ere carried out 
recently w h ich  y ie lded  fa ir 
exudation o f latex. In the  case

o f rubber, vegeta tive  g row th, 
g irth ing  o f trunk, exten t o f 
canopy fo rm ation and bark 
characte ristics are gene ra lly  
ind ica tive  o f y ie ld  cap ab ilit ie s  
s ince in any g iven stra in  o f  rub­
ber, la tex  p roduction is  d ire c tly  
linked to  to ta l b iom as production . 

Rubber cu lt iv a tio n  w as started  
in a system atic  manner on 16th 
Ju ly  1984 a t S id in g i near 
P ila sa lk i M in o r Irrigation Dam 
in  Phu lban i D is tr ic t by the S o il 
Conse rvation Departm ent. 2 .00 
hectares w ere p lan ted  w ith  
budded rubber p lan ts supp lied  
by the Rubber Board. The 
grow th  o f th e  p lan ts is  reported  
to  be sat is facto ry . The Rubber 
Board  has g ran ted  sub s id y  under 
the P lan ta tion  Deve lopm ent 
Schem e to  th is  p lot.

Estate of Orissa Forest 
Corporation.
The S ta te  ow ned  O rissa  Forest 
Co rpo ra tion  has a lso  taken  up 
rubber cu lt iv a tio n  in a b ig  w ay . 
They  have p lan ted  20. 00  ha.

Rubber Board  R eg iona l N ursery, K handag iri, O rissa 
(M o re  p ic tu res on the  fo llo w in g  pages)



and 10 0 0  budwood mother 
plants are available,

Encouraged by the performance 
of the successful plantations so 
far established, the Rubber 
Board has taken up keen interest 
in promoting rubber cultivation 
in Orissa by strengthening its 
infrastructural net work in the 
State for rendering need based 
service, both financial and tech­
nical to those who volunteer to 
plant rubber in various Districts 
in the State identified feasible 
for this crop. A full fledged 
Zonal Office of the Rubber 
Board in charge of a Deputy 
Rubber Production Commissioner 
assisted by a Deputy Develop­
ment Officer and 4 Field Officers 
stationed at Bhubaneswar, 
Berhampur and Dhenkanal

in 1985 and 24.00 ha. in 1986 
in Dhany Reserve Forest area of 
Pufi District. They had started 
a rubber seedling nursery of
17,000 plants in 1985 out of 
which 7,600 plants were success­
fully budgrafted and raised in 
polythene bags in November 
1986. During 1986 they had 
raised another seedling nursery 
with 25,000 plants for budgraft- 
ing in 1987. They had also 
established a budwood nursery 
with 2 ,0 0 0  plants of high yielding 
varieties like RR li 105, GT 1,
PB 235 etc.
For the 1987 planting they have 
raised 18.000 budded plants in 
polythene bags and nearly 30. 00 
ha. can be planted with success­
fully grown up plants from this 
nursery. The growth and other 
behaviour of the plants in this 
plantation appear to be 
satisfactory.

Sap tasa jya  P lan ta tion
In Saptasajya Kamar of Dhenkanal 
District, another plantation of 
1 -0 0  ha. was also started in 
1984, Since the planter who 
started the cultivation there left 
the scene, the plot is now in a 
neglected condition.
There is  a g o o d  ru bb e r nu rse ry  
in an  a re a  o f  f iv e  a c re s  n e a r th e  
D e e r  p a rk  a t K a p ila s h  in  th e  land
leased out by Debater, Dhen­
kanal, where 14,000 seedlings

;  ( I



has a lready  s ta rte d  fu n c t io n ­
ing from  Sep tem ber 1986 .

A  rubber s e e d lin g  nursery  of 
2.4 ha. has  a lre a d y  sta rted  at 
Khandag iri n e a r B hubanesw ar
to  ensure a v a i la b i l it y  o f h igh 
y ie ld ing  p la n t in g  m a te r ia ls  during 
the next p la n t in g  se ason  in Ju n e -  
Ju ly . T h is  nu rse ry  can  supp ly  
upto 2 5 ,0 0 0  b u d d e d  p la n ts  o f 
superio r s t ra in s  adequa te 
to  c ove r an a rea o f  around  
45  hectares.

Rubber B o a rd  has  a ls o  sta rted  
the w o rk  o f  e s ta b lis h in g  a 
Reg iona l C en tre  (fo r undertak ing  
in ve s t ig a t iv e  re sea rch  stud ies  
o n  th e  sp e c ia l p ro b le m s  o f 
rubber in  O ris s a )  on 100 .00  
acres a tK a m a k h y a  N ag a r in 
D henkana l D is tr ic t .

The  e ffo rts  fo r g e tt in g  600 .00  
acres o f  G o ve rn m e n t land  for 
e s ta b lish in g  a N u c le u s  Rubber 
Es tate  and  T ra in in g  Cen tre  a t the 
fo rest land  in  K ap ila sh  in  D he n ­
kana l D is t r ic t  are a lso  p rog re ss­
ing.

Board  is  a ls o  on  th e  lo o ko u t of 
a su ita b le  p lo t  o f  2 5 .0 0  acres 
fo r ru bber nu rse ry  to  be e s ta ­
b lish e d  d u rin g  th is  y e a r Itself

fo r d istribution o f available 
p lanting  materia ls for 1988.

Voluntary Agencies
X f '  in itiated  by

P'om oting 
rubber cu ltivation in O rissa is 
by invo lv ing  vo lun tary agencies 
fo r ra ising rubber sap lings in 
po lythene bags suffic ien tly  in 
advance. Th is  w ou ld  enable its 
members to  obtain v igorous 
budgrafts for fie ld  planting in 
Ju ly  1987. 69 such vo luntary 
agencies were contacted by our 
F ie ld  S ta ff and 12 o f them 
have taken up the work. The 
Techn ica l O fficers o f the Board 
w il l g ive  necessary guidance 
and know how  for ra ising nur­
series. The po lythene bags and 
p lants needed for raising the 
nurseries are supplied free of 
cost to  the Volun tary O rganisat­
ions besides advancing Rs. 2 ;- 
per bag as cost o f maintenance of 
the nurseries. 1 ,71,500 polythene 
bags va lued  at Rs. 2.8 lakhs 
w ere supp lied  to  them during 
last Decem ber January.

One consignm ent o f 24 ,000 
budded rubber p lants is brought 
from  Kerala and p lanted in  the 
f il le d  up bags o f 4 such o rga­
nisations. Another cons ign ­

ment of 25 ,000  p lan ts is  ex ­
pected to  be supp lied  imm edi 
ately,

Marching Forward
Ind ications are tha t the  stage 
in O rissa is  se t fo r m assive 
developm ent o f rubber p lan tation . 
Recently  the Governm ent o f 
O rissa have dec ided  to  encourage 
rubber p lan tin g  by a llo tt in g  
1000 ha each fo r rubber p la n ta ­
tion to  O rissa Forest C o rpo ­
ration, S im ilip ahar Forest 
Deve lopm ent Co rpo ra tion  and 
Orissa P lan tation  Deve lopm ent 
Corporation . O P D C  has a lready 
subm itted a schem e fo r tak ing  
up rubber p lan ta tion  in 500  ha. 
in  various p lo ts  s itua ted  in 
Puri, Dhenkana l and M ayu rbhan j 
D istricts . The Deputy Rubber 
Production Com m issioner o f 
the Zona l O ffice  has a lready  
v is ited  va riou s p lo ts  p rim arily  
se lected  by O PD C  to  assess the 
su itab ility  o f such lands.

W ith  the w ho le  hearted support 
and patronage o f a ll concerned, 
rubber cu lt iva tion  inO rissa  w il l 
extend to  new  areas in  the near 
future.

- K. K. K U R IA N
Dy, Deve lopm ent O fficer

EXXON CHEMICAL EXPANDS EP RUBBER FACILITY

Exxon  C h e m ica l a f f il ia te , Socabu , has com pleted  on schedu le  a 30% expansion to  6 600 0  to n n ^  
a yea r a t its  e th y len e -p ropy lene  rubber p lant at Notre Dam e de Gravechon^ EP and EP D M  
po lym ers , w h ic h  Exxon Chem ica l m arkets under the  V ista lon  name, are w id e ly  ^e
au tom o tiye , e le c tr ica l, con struction  and po lym er m od ifica tions « « o r  In
p lan t, Exxon  C he m ica l opera tes a 70  000  tonnes a year p lan t a . Baton Rouge, Lou,s,ana m the U S

IN THE MARKET
^ .  , . a k o f s i7 1  1 7 5  ton c if  b u t  h a v e  s-nce fa llen  back  to  S 1 6 7 -1 7 0  ton.

N ap h th a  p rice s  reached  a peak o f $ 171 175

T h i s i s s t i l U o m e S S t o n u p o n ^  Bu tad iene
Dll p ro d u c ts  and  on  th e  back o f stro  g w ervt iah t supp ly . P ro b lem s in  An tw erp
p rice s  a re  f irm  a t ^ effecting  d istribu tion . C on tract p rice s  lo o k  like  se ttlin g
are h itt in g  p ro d u c t io n  and  s tr ike  action  is dn a
a t FFI, 800- 1 .9 0 0  ton.



(Rubber Production Department)
S a s t r i  R o a d ,  K o t t a y a m '- 6 8 6  0 0 1 ,  K e r a la .

Rubber Plantation Development Scheme 
Phase II [1985-1989]

Applications are invited for assisted replanting or newplanting of rubber during the years 1987,
1988 and 1989 under Rubber Plantation Development Scheme. The following are briefly the 
various forms of assistance offered under the scheme:

1. Cash subsidy Rs. 5, 000 per hectare

2. Additional assistance for adopting use 1 Rs. 6 per plant subject to a maximum of
ofpolybaggedplantsof advanced growth J 2,700 - per hectare.

3. Interest subsidy in case long term bank i -
loans provided underthe scheme is availed f percent

4. Technical assistance provided free of charges at all stages of plan­
ting and maintenance.

5. Special incentives for members of Sche- 1 Full cost of plants successfully established and
duled Castes Scheduled Tribes J half cost of fertilisers used during the first 7

years reimbursed at the end of each year.
E l i g i b i l i t y
Growers in traditional rubber growing areas of Kerala and Kanyakumari District of Tamilnadu 
who own not more than 5 hectares of rubber, including any area proposed for newplanting under 
the scheme and all categories of growers who undertake planting in other areas identified as 
suitable for rubber cultivation w ill be eligible to receive all the above forms of assistance. How­
ever, the minimum area required to be planted under the scheme during each year has been fixed 
as 0.20 ha in the case of newplanting, and 0.10 ha in the case of replanting. Growers owning 
more than 5 ha of rubber in traditional rubber growing areas can obtain only the additional assi­
s ta n ce  fo r  use of advanced growth and of plants of advanced growth and free technical assis-

H o w  t o  a p p ly  ?
The applications should be submitted in the prescribed form. Copies of the forms and of scheme 
rules can be had free of cost from this office or any of Board's Regional Offices and Field offices.

Applications (In duplicate) for planting in the year 1987 should reach Dy. Development Officer 
in charge of the concerned Regional Office.or> or before 10th July. 1987. The applications should 
be accompanied by correct survey plans of the area proposed for planting.

Those who are desirous of obtaining permits in advance for planting in the years 1988 and 1989 
m a y  furnish their applications even now. The applications should however specify the year in 
which planting is proposed to be carried out.

25-5-1987 Rubber Production C o m m is s io n e r



Progress in Production and 
Specifications of Crumb Rubber

Or. E. V. THOMAS

Natu ra l R ub b e r is  e x tra cted  ffom  
the bark  o f th e  tru n k  o f  H evea 
B ra sU ie n s is  tre e s  b y  a p rocess 
o f c o n tro lle d  w o u n d in g , ca lle d  
tapp ing. T h e  m ilk y  w h ite  tree  sap 
ca lle d  la te x  is  p ro cessed  e ithe r 
in to d ry  fo rm s o f  ru bbe r o r as 
con cen tra ted  la te x  depend ing  on 
the fa c i l it ie s  a v a ila b le  in  the 
rubber es ta te . In con ven tion a l 
m ethods la te x  is  p ro cessed  in to  
sheet o r c rep e  rubber. T he  f ie ld  
coagu lum  ru bb e r is  p rocessed  
as Es ta te  B ro w n  C re p e  (EBC ) 
rem iUed c rep e  a n d  o r f la t  crepe. 
The  shee t o r c rep e  rubber p ro ­
d uced  by  p ro c e ss in g  the  crop  
from  ru bbe r p la n ta t io n s  is  graded 
by the v is u a l c om p a riso n  m et­
hods. T he  d e ta ils  o f  th is  system  
o f c la s s if ic a t io n  is e vo lve d  by 
the R ub b e r M a n u fa c tu re rs  A s s o ­
c ia tio n . N e w  Y o rk  and  it is  g iven 
in th e  "G re e n  B o o k " .  T he  la te s t 
e d it io n  o f  th e  G reen  B o o k  w as 
p ub lish ed  un d e r th e  d ire c tion  
o f P a rt II o f  th e  fo u rth  in te rna­
t ion a l ru bbe r q u a lity  and  pack ing  
con fe ren ce  h e ld  in  B ru sse ls . 
B e lg ium  In J u n e  19 6 8  and  is 
endo rsed  b y  19  c o u n tr ie s  hav ing  
d irec t d e a lin g  In n a tu ra l rubber,

In th e  v is u a l c la s s if ic a t io n  system  
the re  a re  3 5  g ra d e s  w ith in  e igh t 
types o f n a tu ra l rubber, a ll o f  
w h ich  a re  p ro d u ce d  from  the 
la tex  o f  'H e v e a  B ra sU ie n s is ’ .

The c la s s if ic a t io n  system  is  based 
on v is u a l e x am in a t io n  o f  rubber 
and it is  no t h e lp fu l in  ju dg ing  
the Inheren t te ch n o lo g ic a l 
p ropertie s  o f  ru bber. T h is  a lso  
g ive s  room  fo r  m a lp ra ctice s . 
F rom  1945 . a fte r the 
Und W o r ld  W a r m any  m anufact- 
lire rs  in  d e v e lo p e d  c o u n tr ie s  
s ta rted  u s in g  fa c t o r y  m ade  s y n t­
he t ic  ru bbers. S e ve ra l S c ie n t is ts  
in d if fe re n t p a rts  o f  th e  W o rld

evolved  procedure for produc­
tion o f d ifferent types o f rubber 
like  polym eric materials. By 1965 
m any factories in U. S. A. 
Germany. U. K. and Japan  sw it­
ched over com pletely to  product 
m ixes w h ich  contained either 
on ly  synthe tic  rubbers or only 
very litt le  o f natural rubber.
Thus the natural rubber producers 
in Sou th -East-A s ian  countries 
faced  a serious problem  in 
the marketing o f the ir produce 
in the face o f com petition  from 
d iffe ren t types o f synthetic 
rubbers. The advantages c laim ed 
by manufacturers fo r different 
types o f synthe tic  rubbers are 
the fo llow ing .

1) Un ifo rm ity  in properties, as 
the synthe tic  rubbers are 
prepared in factories under 
pre-determ ined conditions

2) Techn ica l specification o f 
product

3) The f le x ib ility  o f being 
processed in ta ilo r cut forms 
as per requirem ent o f the 
consumers.

S o  the natural rubber producing 
countries m ade earnest efforts 
to  improve the appearance, 
p resentation and grad ing  o f the 
rubber p roduced by them  and 
the developm ents seen today  
in p roduc lion  o f t s p h n fa lly  
spec if ied  rubber (TSR ) and 
crum b rubber are the resu lt of 
th is.
N atu ra l rubber processed as 
crum b rubber is  m arketed in 
appearance, grad ing  and packing  
sim ila r to  those o f syn th e te  
rubbers. Th is  m odern fo rm  of 
p rocess ing  natural rubber ts 
^ S .p te T b y th e ^ '^ l’ ^' p la n ta fo n  
industry  to  improve its  com peti-

t ive  position  against the syn ­
the tic  rubber industry.
The im portant un it operations 
in the processing o f natural 
rubber as crum b rubber are 
lis te d  under.
1) Coagu la tion
2) Dew atering , b lend ing  and 

d irt removal
3) S ize  reduction 
4̂  D rying
5) B a lin g , packing  and grad ing . 

Coagulation

Rubber is  extracted from  the 
rubber trees as a m ilky  w h ite  
d ispersion ca lle d  latex. From  
th is  co llo id , rubber is  p re c ip ita ­
ted by add it ion  o f an e lectro ly te .
In p lan ta tions th is  is  b rought 
about by add it ion  o f a c id  and 
th is  process is c a lle d  co a g u la ­
tion . In the  production  o f crum b 
rubber from f ie ld  coagu lum , 
a c id  coagu la tion  step is not 
needed as th is  from  o f rubber is 
co lle c ted  from  the f ie ld  a lready  
in  coagu la ted  form s.

Coagu la tion  is  done in large 
tanks a fter bu lk ing  and b le n ­
d ing  the  la tex  from  d iffe rent 
sources in  a cen tra l tank. Thts 
p rocedure is  u se fu l in ensuring  
un ifo rm ity  t o  th e  la tex . C o a g u l­
ation is b rough t abou t by 
ad d it ion  o f fo rm ic  a c id  o r othe r 
su itab le  coagu lan ts . F o r  p ro d u c ­
tio n  o f v is co s ity  s ta b ilised  
rubber (C on stan t V is co s ity ) 
ad d it ion  o f chem ica l is  done prior 
to  coagu la tio n . B leach in g  
agen ts, if any, added  in p ro ces­
s ing  are a lso  in co rpo ra ted  in 
la tex  p rio r to  coagu la tion , I fo il 
ex tended  rubber is  to  be p ro ­
duced  o il em u ls ion  is  added  to  
la tex  be fo re  a c id  coagu la tion .



S i z e  r e d u c t io n ,  d e - w a t e r in g  
a n d  d i r t  r e m o v a l  

in  th is  s ta g e  ru bb e r c o a g u lu m  is 
c ru m b le d  m e c h a n ic a l ly  to  sm a ll 
p e l le ts  o f  0.1 to  2  m m  s ize . 
S u c h  d is in te g ra t io n  o f  c o a g u lu m  
is  h e lp fu l in  re m o v a l o f  trap pe d  
d ir t  a n d  fo re ig n  m a tte r . C ru m b s  
a re  re c e iv e d  in  a p o o l o f  w a te r  
a n d  b le n d e d  p ro p e r ly  to  re d u ce  
v a r ia b i l i t y  in  th e  p ro c e s se d  m a te ­
r ia l.  C ru m b lin g  is  b ro u g h t 
a b o u t  b y  th e  c o m b in e d  a c t io n  
o f  a s e r ie s  o f  m a ch in e ry  l ik e  
m a ce ra to rs , c re p e rs , ham m er 
m il ls  e tc . S h re d d e rs , e x tru d e rs  
e tc . a re  a ls o  u se d  in  so m e  f a c t o r ­
ie s  fo r th is . In th e  h e ve a  c rum b  
p ro c e s s  c ru m b lin g  is  b ro u g h t 
a b o u t  b y  m e ch a n o -ch e m ic a l a c t ­
io n . H e re  th e  c h e m ic a l c ru m b lin g  
a g e n t u se d  is  c a s to r  o il.  B u t  in 
m o s t  fa c t o r ie s  c h e m ic a l c ru m b lin g  
a g e n ts  a re  n o t u se d  n o w . C ru m ­
b lin g  o f  c o a g u lu m  is  u se fu l in 
e n su r in g  p ro p e r b le n d in g  o f  th e  
ra w  ru b b e r fro m  v a r io u s  so u rce s  
a n d  a ls o  fo r  re m o v a l o f  fo re ig n  
m a tte r.

D ry ing
R u b b e r  c ru m b s  in  th e  w e t  s ta g e  
w i l l  h a v e  w a te r  c o n te n t in  th e  
ra n g e  o f  16 to  2 2  p e rcen t. T h is  
is  d r ie d  in  a  c u r re n t  o f  h o t  a ir.
The  f in a l m o is tu re  c o n te n t  in  d ry  
c ru m b s  s h o u ld  b e  b e lo w  0 .5  per 
cen t. T h e  d ry in g  te m p e ra tu re  
e m p lo y e d  is  in  th e  ra nge  o f  8 0  to

C o n v e n t io n a l
sh e e t/ c re p e  

■t.
U n lo a d  to  

fa c to ry  

;
C le a n  B a le  

s u r fa c e

I
B a le  

c u t t in g

4
P re m a s t ic a t io n

1 1 0 "C . T h e  d u ra t io n  fo r d ry in g  
is  fo u r hou rs.

Galing . Pack ing  and grading 
T he  d ry  c ru m b s  a re  p re ssed  in 
h y d ra u lic  p a sse s  in  th e  sh a p e  o f 
s o l id  b lo c k s  o f  d e f in ite  d im en s io n s . 
T h e se  b lo c k s  a re  w ra p p e d  in  p o ly ­
th e n e  sh e e ts  w h ic h  a re  c o m p a t i­
b le  w ith  ru bber. S a m p le s  o f  
ru bb e r a re  ta k e n  from  th e  c o rn e rs  
o f  th e  b lo c k s  fo r a sse s s in g  th e  
c o n fo rm ity  o f  th e  m a te r ia l to  se t 
s ta n d a rd s . G ra d in g  o f t h e  rubber 
so  p ro c e s se d  is  b a se d  on the  
a n a ly t ic a l re su lts .

ISI Standards fo r raw  natural 
rubber
S p e c if ic a t io n s  fo r  ra w  na tu ra l 
ru bb e r is  g iv e n  in  th e  IS  d o c u ­
m en t No . 4 5 8 8 . T h e  p a ram e te rs 
p re s c r ib e d  fo r  ra w  ru bb e r a s  per 
th is  d o cu m e n t a re  g iv e n  in  T ab le
1 . It m ay  be se en  fro m  th e  
d o cu m e n t th a t  th e  p ro p e r t ie s  
s p e c if ie d  fo r  ra w  n a tu ra l ru bb e r 
a re  d ir t  c on ten t, a sh . v o la t ile  
m atte r, n it ro g e n  cen te n t, p la s t i­
c ity  a n d  p la s t ic it y  re ten t io n  in de x . 
E a ch  p ro p e rty  p re s c r ib e d  g iv e s  
u se fu l in fo rm a tio n  to  th e  c o n ­
sum er. D ir t  c o n te n t a n d  ash  w il l  
g iv e  in fo rm a t io n  on  fo re ig n  m atte r 
p re se n t in  ru bber. S in c e  th e  
m a x im u m  c o n te n t  o f  th e se  
im p u r it ie s  a re  s p e c if ie d  in  ea ch  
g rad e , a d u lte ra t io n  o f  ru bb e r a t 
a n y  s ta g e  c a n  b e  c h e c k e d  e f fe c t i­
v e ly . V o la t i le  m a tte r sp e c if ic a -

jn is helpful in ensuring completa 
ymg of rubber. Ifah iahv ,.! -

tton  is
d ry in g  o f  rubber. I f a h igh v''alue 
IS o b se rve d  m th is  p roperty the 
in d ic a t io n  is  th a t th e  rubber 
is  n o t d r ie d  p roper ly . N itrogen 
c o n te n t  v a lu e  is  s p e c if ie d  to 
a v o id  c h a n c e s  o f  con tam ina tion / 
a d m ix tu re  o f  ru bbe r w ith  low  
g rad e  ru bb e r l ik e  sk im  rubber 
S p e c if ic a t io n  fo r in it ia l p lastic ity  
a n d  p la s t ic it y  re ten t ion  indux are 
te c h n o lo g ic a lly  v e ry  s ign if ican t 
p ro p e rt ie s . T h e  fo rm er g ives 
in fo rm a t io n  o n  th e  v is co s ity / 
m o le c u la r  w e ig h t  o f  rubber while 
th e  la t te r g iv e s  th e  tendency  of 
ru bb e r to  d e g ra d a t io n  b y  heat.
It is  n o t n e ce s sa ry  to  sta te  here 
th a t  th e  c o n ve n t io n a l v isua l 
c la s s if ic a t io n  sys tem  g iv e s  no 
u se fu l in fo rm a t io n  to  the  c on ­
su m e r o th e r  th a n  th e  v isual 
ap p ea ran ce  o f  it. S o  a ll progres­
s iv e  and  m ode rn  fa c to r ie s  in 
m a jo r c o n su m in g  cou n tr ie s  are 
n o w  g iv in g  p re fe ren ce  in  the  use 
o f  te c h n ic a lly  s p e c if ie d  natural 
ru bb e r in  p la c e  o f  v is u a l ly  graded 
s h e e t o r c re p e  rubbers.

Spec ia lly  processed natural 
rubber
N a tu ra l ru b b e r can  be processed 
fo r s p e c if ic  a p p lic a t io n s  and  in 
fo rm s w h ic h  c o n su m e  le ss  energy 
d u r in g  p ro c e s s in g . T he  fo llo w ­
ing  c h a r t  m ay  b e  se en  in  th is 
c o n te x t  fo r a sse s s in g  th e  proces­
s in g  a d v a n ta g e s  o f  m ode rn  forms 
o f p ro c e s se d  rubber.

S o l id  b lo c k  
ru b b e r (T S R )

U n lo a d  to  
fa c to ry

C o n s ta n t V is c o s ity  
ru bbe r

•t
U n lo a d  to  

fa c to ry

O E N R -L

U n lo ad  to 
factory

M ix in g
c h e m ic a ls

;
C o m p o u n d

P re m a s t ic a t io n
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M ix in g

c h e m ic a ls
I

C o m p o u n d

M ix in g
c h e m ic a ls

i

C o m p o u n d

M ix in g
chem ica ls

Com pound



1, mav be seen  from  th e  c h a n  
hat the n e w  fo rm s o f  p rocessed  

rubber can  p ro v id e  con s id e rab le  
hen ifits to  th e  con sum ers. These 
m bbers can  a ls o  c on tr ibu te  to  
‘ b stan t ia l sa v in g  in  en e rg y  at 
the m ix ing  and  com p o und ing  
Stages. U se  o f  la te x  stage  
corflpounds and  ca rb o n  b la ck  
master b a tc h e s  can  p ro v id e  s t i ll 
better re su lts  in  en e rgy  sav ing .
Use o f th e se  m aste r ba tche s  and 
latex c om p o und s  can  m in im ise  
air p o llu t io n  and  fa c to ry  f lo o r 
con tam ina tion . F o llo w in g  h isto - 
qram  m ay a lso  be seen  to  study  
the ex ten t o f en e rg y  sa v in g  p o s ­
sib le  b y  u s in g  s p e c ia lly  p rocessed  
NR (Fig. 1).
Constant V isco s ity  natural 
rubber (CV  Rubber)
Natu ra l ru bbe r u nd e rg o es  ha rden­
ing du ring  s to rag e  by  in term o le- 
cu ld r c ro ss  l in k  re a c t io n s  because 
of th e  p re sen ce  o f  a c t iv e  g roups 
in the p o ly  iso p re n ic  cha in  
structure . In C  V  rubber, these 
active  a ld e h y d ic  g ro u p s  are 
rendered in a c t iv e  b y  reac tion s
w ith  h y d ro x y lam in eh y d ro ch lo r id e .
The re su ltan t ru bbe r m a in ta in s  its 
v is co s ity  a t c o n s tan t le ve l, ju st 
as in  th e  c a se  o f  m os t m inera l 
purpose s y n th e t ic  rubbers. The  
m anu fac tu re rs  w h o  p ro cu re  CV 
rubber g e ts  c o n s is te n c y  in p ro ­
perties f o r th e ir  rubbercom pounds. 
In M a la y s ia  a round  12  per cent 
o f the to ta l S M R  p ro d u c t io n  is  in 
the form  o f  C V  rubber. T hese  
rubbers a re  u sed  in  p rod u c tion  o f 
h igh  q u a lity  e n g in ee r in g  goods 
l ike  m ou n tin g s , b ea r in g s , su spe ­
nsion u n its  e tc . T h e y  are a lso  
g ood  in  m ak in g  ex tru de d  or 
in je c tion  m o u ld e d  goods.
Carbon b lack rubber master 
batches from latex 
In th is  p ro ce ss  ca rb o n  b la ck  Is 
ad m ixed  w ith  ru bbe r la tex  in the 
p la n ta t io n s . T he  re su ltan t 
p roduc t a re  use fu l In sa v in g  ener­
gy and  fo r  k e e p in g  th e  facto ry  
f lo o r c le a n . A ir  p o llu t io n  can 
a lso  be m in im ise d  in th e  areas 
w he re  fa c to r ie s  a re  lo ca te d  by 
u sing  th is  m a te r ia l.

Polymer b lends 
In m os t ru bb e r p ro d u c ts  it is 
a d van ta ge o u s  to  u se  a b le nd  of 
tw o  o r m ore  po lym ers . P rev iou s ly  
o n ly  e la s to m e rs  w e re  used in

such b lends. But now  thermo 
p la stic  polym ers having comnati- 
b ih ty  w ith  natural rubber are also 
used. B lends of natural rubber 
and em ulsion po ly buta diene 
were prepared in latex stage and 
evaluated  by the Rubber Research 
institu te in 1979, The results 
show  tha t there is scope for 
popu laris ing  th is type of rubber.

General purpose natural 
rubber (GP SMR)
T h is  is  a v iscosity  stabilised 
general purpose grade o f natural 
rubber. Consum ers o f th is grade 
o f rubber can do away w ith 
pre-m astica tion. In G P  rubber 
three types o f raw materia ls are 
used, v iz. factory processed 
latex, sheet m ateria l and fie ld  
coagu lum . These are processed 
separate ly and blended in pre­
determ ined ratio after v iscos ity  
stab ilisa tion . coagulum  
m ateria ls are g iven v iscosity  
s tab ilisa tion  by using a proper 
d ispersion o f mercaptans and 
hydroxylam ine neutral sa lts  in 
w ate r. Coagulum  treated in th is  
m ixture g ives v iscosity  s ta b ilisa t­
ion on ly  when It is dried at a 
tem perature o f around 100'’C.
In M a laysia  around 4 per cent 
o f the S M R  produced is GP 
Rubber. It is  reported that GP  
rubbers are spec ia lly  su ited  in 
p roduction o f tyres, be lts and 
hoses.
S P  R u b b e r
Th is  Is partia lly  vu lcan ised  
natural rubber, Its main app lica tion

is in the p roduction o f goods 
w h ich  have s tr ic t d iam entiona l 
spec ifica tions. T h is  rubber 
finds app lica tion  in the p ro ­
duction o f extruded and ca le n d ­
ered products. Dye sw e ll w ill 
be reduced app rec iab ly  b y  use 
of th is  item  in extru sion com ­
pounds. Severa l g rades o f 
SP  rubber are ava ila b le  com m er­
c ia lly  based on the exten t o f 
vu lcan ised  rubber present in 
the mix.

Low protein rubber 
Th is is a new  grade o f natural 
rubber w ith  lo w  n itrogen and 
ash contents. It is produced 
by treating natura l rubber latex 
w ith  anenzyme w h ich  breaks down 
the natura lly  occuring  prote ins 
into w ate r so iuab le  products 
that are w ashed  aw ay  during 
m anufacture . D PN R  w ill no t 
abso rb  w ate r. So  va ria tion  in 
properties o f scorch o r cu re by 
w ate r absorption can  be avo ided. 
A lso  w a te r absorp tion by rubber 
products adverse ly  a ffects 
e lectrica l properties. Lo w  p ro ­
te in  natural rubber g ive s  h igher 
resistance and low e r creep fo r 
the vu lcan isates.
Production of TSR in major 
n r  Producing countries 
There has been substan tia l 
g row th in p roduc tion  o f T S R  
in m ajor rubber p roduc ing  cou n ­
tr ie s  like  M a lay s ia  and Indone­
sia. The g row th  in p roduc tion  o f 
TSR  in M a lays ia  m ay be seen 
from  the fo llo w in g  graph.
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It may be seen from  the  graph 
tha t in M alaysia  production  o f 
TSR was started  in 1965 and 
a fte r th is  there is steady g row th  
in its p roduction . Today a lm ost 
4 0  percent o f the  natura l rubber 
produced in M alaysia  is m ar­
keted under SMR Scheme.

The fo llo w in g  tab le  gives the 
percentage o f d iffe re n t grades 
o f SM R being  produced in 
M alaysia  fo r  the  pas t.fou r years.

Table II
________ Changes in percentage o f SMR Grades

in the  firs t year o f production. 
There is a vis ib le  trend o f g row th  
in TSR production in India 
now. It is expected tha t the 
annual production  o f TSR w ill 
reach 10.000  tonnes by the  end 
o f 1987. Some countries like 
Nigeria and Ivory Coast have 
managed to  convert aimast all 
o f th e ir rubber p roduction in 
specified forms. But the to ta l 
p roduction o f NR in these coun­
tries are very small.

Year
SMR production  percentage

5L 10 20
1975 12.0  
1980  8.9
1985 8.8

11.2
13.2
10.6

8.4
5.8
3.7

15.7
16.6
21.4

48.8  1.8 —
53.4 0.8 0.5
51.3 0.3 3.3

I t  m ay thu s  be seen tha t the 
p ro du c tion  o f  h igher grades o f 
spec ified  rubber are remaining 
a t com para tive ly  lo w e r levels. 
Th is is because the  consum ing 
industries p re fe r to  use low er 
grades o f SMR w h ich  are ava i­
lab le  a t lo w e r price. Same 
tre nd  is seen in o th e r p roducing 
coun tries also. Table be low  
g ives the  p roduc tion  o f  TSR 
in m a jo r rubber producing 
countries.

S ug g es te d  p ro d u c t io n  p ro g ­
ram m es fo r  T S R  in  In d ia

Natural rubber p roduction in 
India has reached 210 ,000  
tonnes per year. A lm ost 20 per­
cent o f th is  is ava ilab le  as fie ld  
coagulum  rubber. This type  o f 
rubber is now  so ld  m ostly as 
estate brown crepes and o r rem i­
lled  crepes. Part o f i t  is conver­
ted  to  TSR a lso. It is desirab le  
to  convert all o f the  fie ld

Table l i t
P roduction o fT S R  (in  thousands o f tonnes) 

Country
1 cdi

S ingapore M alays ia Indonesia Thailand Srilanka India

1S80 76.3 564.8 658.3 90.1 8.5 2.2
1981 64.5 613.9 563.5 75.8 14.6 2.1
1982 47.6 579.4 579 .8 79.9 10.8 2.1
1983 50.6 708 .8 709.6 73.8 5.4 2.4
1984 49.6 767.1 783.9 76.5 8.1 4.6
1985 38.8 754 .4 774.3 95.0 14.0 6.7

A ll the  rubber p roducing  c o un ­
tr ie s  in the  w o rld  are thus 
encourag ing  p roduction  o f te ch ­
n ic a lly  spec ified  rubber and the 
consum ing  industries g ive  p re ­
ference in use o f th is  type  o f 
rubber in th e ir app lica tions.
The progress recorded in Indian 
TSR fac to ries  is not sa tisfactory 
in the  earlie r years. Ind ia  started  
p roduc tion  o f TSR in 1974.
B ut even in  1983  to ta l produ- 

, c tio n  o f TSR in Indian factories 
rem ained a t the  same level as

coagulum  as TSR, For th is  it  
w i l l  be necessary to  provide 
assistance in conversion o f some 
o f the  ex is ting  crepe m ills  to  
TSR factories.

Ten to  fifteen  percent o f the 
rubber produced is converted to  
concentrated latex. The balance 
65 per cent is processed as 
R ibbed Smoked Sheet. Many 
smalt farmers w h o  do th is  proces­
sing are not bestow ing proper 
a ttention  to  ensure production

o f good qua lity  rubber shest. 
Besides many units have no 
fac ilitie s  fo r smoke drying she., 
rubber. So around 20 percent 
o f the  R ibbed Sheet produ " ^
are marketed as o ff sheets |t
is possib le to  use such o ff sheM. 
in producing GP Rubber by 
b lend ing w ith  fie ld  coagulum 
and latex rubber after proper 
treatm ent fo r viscosity control
In a ll producing countries around 
ten percent o f the rubber pro­
duced is processed as high 
q ua lity  rubber like CV rubber 
This type  o f material can be used 
in engineering applications and 
in products w h ich  need rigorous 
service properties. Two o r three 
factories have to  concentrate in 
the  production o f such high 
qua lity  latex grade crumb rubber. 
There is also need fo r produc­
tio n  o f specia lity rubbers like 
OENR, SR. rubber and graft 
rubbers. It is fe lt tha t an inten­
sive campaign w ill help in esta­
b lishm ent and viable  operation 
o f three or fou r facto ries for 
producing these special grades 
o f NR.

C o m p la in ts  on  use o f TSR 
There are some com plaints from 
consumers on q ua lity  o f TSR 
produced in d iffe ren t factories. 
These com plaints are based on 
degree o f dryness o f the material 
or on presence o f foreign matter, 
o r on the level o f degradation 
o f rubber. Some complaints 
received on the  TSR produced 
in India are also on these lines. 
The producing units should 
bestow  personal a ttention to 
avoid such com plaints. Every 
consignm ent should be tested 
and marketed on ly  w ith  ISI 
mark. Consignments failing  to 
prescribed specifications should 
be reprocessed.

D e v e lo p m e n ts  in  T S R

M od ifica tions in specifications 
o f natural rubber are reported 
mostly from  Malaysia. The 
SMR grades were firs t specified 
in 1965. M ain  changes were 
incorporated in it  in 1979.

Revised specifications for 
d iffe ren t SMR grades is given 
in Table IV, □



^  producers and consumers of
technically specified rubber TSR) was oraanicipri at thp 
Rubber Board on 17 May 1987 by ^he Board's Technical 
C o n s u l t a n c y  Division. The conference evoked enthusiastic

TSR TURNS fAVOURITE
TH O M A S OUSEPH

response from  the tyre sector and the non-tyre sector and 
almost all the producers and suppliers of TSR took part in 
the deliberations. Hard days for TSR are almost over.

Em ergence o f  TS R

Technically specified rubbers 
made the ir debut in India 15 
years ago. Since then they 
have nnanaged to  m aintain their 
foothold on the  consumption 
arena through th ick  and thin. 
Nevertheless, the ir share in the 
NR production o f 220,000 
tonnes during 1986 87 was only 
about 8,000  tonnes: just below 
5% of the  to ta l production. The 
Indian consuming industry was 
almost apathetic to  th is develop­
ment in the  in itia l years. Lack 
o f demand had worked 
against the enthusiasm of 
planters to  produce more TSR. 
Since domestic production could 
not entire ly meet the demand 
for NR, the v isually graded sheet 
rubber was sold in the market 
like hot cakes. Indian rubber 
producers have been remaining 
In the sellers market because 
of th is peculiar situation.
Though techn ically specified 
rubbers made the ir appearance 
»n South-East Asia during the 
m id-sixties and were making 
inroads in to  the ribbed smoke 
sheet market, India began 
thinking about TSR production 
only when NR consumption 
received a setback during the

mid-seventies. NR faced demand 
recession for a few years in the 
1970s. In the face o f excess 
supply consumers preference for 
quality materials suddenly 
surfaced and they wanted impro­
vement in quality for raw rubber. 
This paved the way for the emer­
gence ofTSR in India. But visually 
graded sheet rubber held the gro­
und strongly since the sur­
plus situation was only a passing 
phenomenon. As the cousum- 
ptlon improved and the supply 
failed to  meet the demand, the 
quality consciousness among 
the consumers received a severe 
jo lt. They purchased whatever 
was available, and were riot
prepared to give due premium for
the technically specified quality 
material.

C rum b  rubber 
One of Ihe forms of TSR produ­
ced in India is crumb rubber. 
Crumb rubber is costlier than 
sheet rubber because of the 
additional expenses involved in 
its production. Sheet making 
needs only a mechanical device
and a sm oke house no electri­
cal energy is needed in its 
production. The toller is J " '  
the hands to turn out sheets

and they are dried in smoke 
houses or over kitchen hearths.
The problem of pollution is not 
serious since the sheets are made 
in thousands of rubber planta­
tions spread far and w ide across 
the rubber growing belts in rural 
areas. But energy is necessary 
to process the fie ld  coaguium— 
in size reduction, dewatering and 
dirt removal, to  set in motion 
the machinery like macerators, 
crepers, shredders, hammer mills 
etc, in drying crumbs and 
pressing them into blocks, and for 
treatment of effluents. There 
is organised labour to  whom 
statutory wages, overtime allow­
ance, sickness benefit, gratuity, 
bonus etc have to  be paid.
These make TSR costlier. How­
ever, the buyers generally had 
reservations in paying more.
The reason for the slow progress 
o f TSR in India is more econo­
mic than technical.
The situation has been gra­
dually changing of late, 
which is a welcome trend. Many 
consumers are now complaining 
about inadequate supply of 
TSR; they want a commitment 
from the suppliers about mak­
ing available a definite quantity.



Q u a lity  P ro b le m s  
Scrap rubber, o therw iso  
know n as fie ld  coagulum , is the 
sta rting  m ateria l fo r producing 
TSR grades I S NR-20 and 
ISN R -10. The m ajor portion  
produced is lS N R -20 . This 
is used m ain ly  by the  tyre 
sector. There w ere  d ivergent 
v ie w s at the  conference about 
its  q ua lity ; some spoke about 
its lo w  q ua lity  as compared to  
th e  M alaysian counterpart 
S M R -20 . D r SN Chakravarty o f 
M ody Rubber L td  was vehe­
m ent in his dem and fo r im prove­
m ent in q ua lity  o f  ISN R -20.
Sri Sen G upta o f JK Tyres w ent 
a step fu rth e r; he had no 
qua lm s to  say th a t not on ly  ISNR- 
20  b u t even IS N R -10  is in ferior 
in q u a lity  to  SMR -20  
as the  manganese con ten t is 
h igh  in some cases. As a 
m a tte r o f fa c t manganese does 
n o t fin d  a p lace in the  chem ical 
requirem ents fo r natura l rubber 
as per specifica tion  prescribed in 
IS: 4 58 8 -19 7 7  o f the  Bureau o f 
S tanda rds  (IS I).

T S R  p r a is e d
B ut the  representative  o f A po llo  
Tyres had som eth ing  d iffe re n t 
to  say. He asserted tha t iS N R - 
20  is com parab le  in q ua lity  to  
S M R -20 . D r UK Banerjee o f 
G ood Year Ind ia  cou ld  not con­
cede th a t S M R -20  is superior to  
IS N R -20; he stated th a t he 
has a ll th e  data to  show  tha t 
S M R -20  Is in no w ay superior to  
IS N R -20, G ood Year is inc ide ­
n ta lly  the  largest sing le  user 
o f IS N R -2 0  in the  coun try . Dr 
Banerjee fou n d  th a t compared 
to  general purpose syn the tic  
rubbers IS N R -20  is b e tte r in qua­
lity . The syn the tic  rubber as 
ava ilab le  in Ind ia  today  is o f bad 
q ua lity . M any consumers are 
using it  ignoran t o f th is  fact.
TSR w o u ld  be a b etter a lte r­
native ; as there is energy saving 
in its use as com pared to  
ribbed  smoked sheets o f natura l 
rubber,
W hatever be the  m erits o f 
IS N R -20  v is -a -v is  S M R -20 , there 
w as unan im ity  in v ie w  th a t 
IS N R -20  does n o t have tech n o ­
log ica l properties o f R M A -4 . 
They w anted  im provem ents in

properties o f ISN R *20  to  match 
the  q ua lity  o f R M A-4. Though 
about 45,000  tonnes o f scrap 
rubber is produced in the  country, 
a year the  quan tity  converted into 
TSR is on ly  about 8 .000  tonnes. 
This is too  lo w . The consumers 
w anted  to  get enough quantity  o f 
TSR at a reasonable price.

C o n ta m in a te d  sc ra p  

Low  qua lity  o f the  scrap rubber 
and its co llection  process stand 
in the  w ay o f making good 
q ua lity  crumb rubber. I f  proce­
ssing is done w ith  fresh scrap, 
the crumb rubber turned out 
w o u ld  keep the  standard. The 
mode o f co llection  o f scrap 
rubber in the  coun try  lends 
room fo r contam ination. Small 
vendors go round the  rubber 
p lan ta tions and co llect the  scrap. 
They store it  un til they get a 
sizable quan tity  fo r sale to  the  
dealers. By the tim e the  scrap 
reaches the  processor through 
rubber dealers it  gets badly 
contam inated. Unprocessed 
natu ra l rubber is h igh ly  susce­
p tib le  to  bacteria l action due to  
contam ination  in keeping. This 
contam ination  te lls  upon the 
q ua lity  o f TSR produced.

The producere o f TSR spoke 
abou t the  add itiona l exoenses 
invo lved  in TSR production. TSR 
gives advantages to  the  m anu­
facturers through process saving 
and energy saving. They w a n ­
ted  the  m anufacturers to  share 
w ith  them  a potion  o f the  saving 
thus achieved, by o ffe ring  to  
ISN R -20  the same price as fo r 
R M A -4 . Representatives o f the 
tyre  companies were prepared 
to  pay the  price o f R M A -4  to  
ISN R-20 p rov ided  the q ua lity  is 
comparable.

R P S  an  a n s w e r 

Sri PC Cyriac, Chairman, Rubber 
Board stated tha t it  is not d if f i­
c u lt to  overcome the  problem 
o f contam ination. He poin ted to  
the  v illage  level Rubber P rodu­
cers Societies (RPS) organised 
recently, w h ich  could  co llect 
fresh scrap from  the  plantations 
and pass on to  the  processing 
units w ith o u t loss o f time. The 
Rubber Board is cu rrently  p ro ­
m oting  organ isation o f such

RPSs throughout the  length 
and breadth o f the  rubber 
g row ing  areas o ffe ring  technical 
and financia l assistance. These 
can function  as a link between 
the planters and the processinq 
units to  co llect fresh scrap in 
add ition  to  the ir main function 
o f co llecting  latex. Once fresh 
scrap is availab le  to  the pro­
cessing units ,the problems in 
qua lity  o f ISN R-20 could be 
overcome.

There was a plea fo r making 
latex stage compounding as 
such compounds w il l have ready 
market in v iew  of energy saving. 
The producers promised to make 
the compounds and announced 
the ir readiness to  make even 
constant v iscosity and superior 
process rubbers. These forms 
o f rubbers hold  out promise for 
process advantage. There is 
scope fo r use o f more latex 
grade crum b in the form of SP 
rubber. Th is has export market. 
Latex crumb is not found 
econom ic in India in v iew  of the 
h igh price fo r latex concentrates. 
However, many o f the partici­
pants made a note o f optimism 
th a t In course o f tim e the price 
o f concentrated latex may return 
to  a reasonable level as a 
num ber o f la tex processing units 
are com ing up.

Q u a lity  th ro u g h  p rocess 
d e s ig n
Regarding qua lity , the  views of 
Sri Cyriac were very candid. 
Q ua lity  cannot be simply in ­
spected in to  a product p arti­
cu larly  a t the  last stage. It is to 
be done righ t from  the  beginning, 
from  the  stage o f selecting the 
raw  material. F irst o f a ll the 
process has to  be designed 
p roperly to  get good quality 
m aterial. Once a reasonable 
amount o f care is taken in desig­
ning and acting upon the proc­
ess, it  is not d if fic u lt  to  achieve 
production o f good qua lity 
m aterial. He announced the 
Rubber Board 's readiness to give 
techn ical assistance even to 
p riva te  sector TSR units to 
ensure proper designing o f the 
process and improve qua lity of 
the  material, charging nominal 
fees. If the  manufacturing 
industry fee ls tha t the



nresent iSt specifications do not 
cover ail the criteria for TSR. 
ihev may make suggestions, 
vvbich could be considered for 
modifying the specifications. 
Once th is is done, inconsistency 
in quality can be overcome.

On the question o f better avai­
lability o f TSR, he pointed out 
that three more processing units 
have been commissioned in the 
co-operative sector recently, 
even though constra ints in power 
supply and scarcity o f water had 
affected production in itia lly . TSR 
production is set to  make a record 
this year, it w il l not be lessthan
15,000 tonnes as against 8 .0 0 0  
tonnes during 1986,87.

He said tha t the  potentia l o f 
non-tyre industry is very high in 
our country. In the  non-tyre 
sector there are a large number 
of labour intensive items which 
can be manufactured in the coun-

tty  and exported. For most of 
them either centrifuged latex or 
latex crumb could be ar, ideal 
raw material.

Assistance fo r crepe unit 
conversion
There was also a view that 
crepe rubber does not match 
the qualities of crumb rubber and 
therefore the crepe rubber units 
should be converted into crumb 
rubber units, Sri Cyriac offered 
the technical assistance of the 
Rubber Board in cons/erting 
crepe mills into crumb rubber 
making units and for arranging 
credit finance to meet expenses 
involved in the conversion.

RM A reference Samples 
Sri Cyriac released on the occas­
ion reference samples of raw 
rubber grades RMA 1 to 5 by 
giving a set of samples to the 
Managing Director of the Kerala

State Co-operative Rubber Mar­
keting Federation. In the system 
of visual grading prevalent in 
the country the samples w ill be 
of immense help to  the trading 
and consuming interests to  deter­
mine the correct grades o f sheet 
rubber. The samples are avail­
able from the Rubber Board.
Each set of sample costs Rs 250/-. 
Two papers were presented at the 
technical session of the seminar, 
one by Dr UK Banerjee.Technical 
manager of Good Year India 
Limited, which viewed TSR from 
the consumer's point o f view. 
The second paper was presented 
by Dr E V Thomas. Dy. Director 
in charge of the Technical Con­
sultancy Division in the Rubber 
Board, on the progress in produc­
tion and specification o f the 
crumb rubber. Both papers were 
received well, judged from the 
lively discussions that followed.

□
BLIGHT OF THE RUBBER PLANT

The W orld  faces a potentially 
disastrous w ipeou t o f its 
rubber p lantations; the agent, 
a South American leaf b light 
fungus. M ic ro cyc lu s  ulei. 
Thomson Edathil from the 
Rubber Research Institute of 
India h igh ligh ts  the grave risk 
to  Hevea brasH iensis  (Para 
rubber) in A frica  and the Far 
East from  the movement of 
people and p lant material 
(Trooica l Pest Management, 
vol 32. p 296).
The disease is a t present con­
fined to  the  humid tropics of 
South America Huge plant­
ations in Guiana, Panama and 
Costa Rica were abandoned 
early th is  century when the 
disease reached epidemic 
proportions. Y ields fell drama­
tica lly  and. as a result, w e now 
depend on the  Far East for 
90 per cent o f our rubber 
Infected rubber plants show 
d ifferent forms of the b light. 
Young leaves (4 -9  days otd^ 
show characteristic distortions 
and lesions on the ir underside. 
A  noticeable olive-green pow ­
der contains m illions of 
asexually produced spores 
w hich are dispersed to  other

plants or branches as they 
are dislodged by rain. The 
new leaves are destined to fall 
from the plant, but not so older 
ones, which continue as a 
source of infection.

Secondary stages in the grow­
th cycle of the fungal intruder 
appear on the topside of older 
leaves later in the year. Dark 
rings contain spores probably 
from sexual reproduction. 
These leaves fall during the 
natural wintering period, from 
August to  November: carrying 
w ith them a source of infection 
for the new foliage that 
emerges w ith the reappearance 
of persistent rains.
Edathil has considered how 
effectively the growth and 
development o f M.ulei is tien 
to  prevailing weather condi­
tions in the tropics o f South 
America. Outbreaks o f eaf 
blight occur when ds'lv 
temperatures are less t h a n o  
for longer than 13 hours, rain­
fa ll is greater than 1 millimetre 
per day for seven days, and 
relative humidity is at least 
92 per cent for 10 hours or 
more The disease does better

where rainfall is even through­
out the year.
These climatic conditions are, 
if anything, ideal in the im port­
ant plantation areas in Malaysia 
and South India. More over, 
the high-yielding varieties 
grown in these huge areas are 
highly susceptible to the b lig h t 
The chances are that if the 
fungus were introduced, a 
devastating epidemic would 
take place. Could this spread 
be prevented using existing 
methods and materials?
Edathil advocates that the best 
cure is prevention. This is a 
realistic option because of 
lim its placed on the long 
distance dispersal of the leaf 
b light. M . u le i cannot be 
borne on air currents bacause 
exposure to  intense irradiation 
and high temperature destroys 
the asexual spores: and the 
secondary over-w intering 
spores are too  heavy. However, 
spores have been found under 
fingernails and in clothes, 
follow ing somaone's v is it to 
a plantation nursery harbouring 
the fungus.
(New Scientist 26 February 
1987)



AFFORESTATION BY RUBBER 
PLANTATIONS p  s  k u r i a k o s e

Forests w ere  once considered 
as inexhaustib le  source fo r  the  
food , fodder and fue l fo r the 
human race. Explo ita tion o f 
fores ts  s tarted  generations back. 
Forests are even today a rice 
b o w l fo r m illions. The u nrestri­
c ted  exp lo ita tion  results in de­
nuded fo rest lands. i t  leads to  
ve ry unfavourable  consequences 
such as large scale erosion, 
f loods  and deposition  o f s ilt in 
r ive r beds o f dams fo r irrigation  
and hydro  e lectric  projects.
Even m a jo r c lim a tic  changes are 
apprehended.

15 20  metres w ith  profuse b ran­
ching and canopy and yie lds 
good quantity  o f bio-mass, The 
valuable strategic raw  material 
rubber is also synthesized in the 
body o f the  rubber tree. It 
can be explo ited by a restricted 
simple exp lo ita tion  methed from  
the  bark o f the  tree in the  form  
o f latex. We can produce raw 
rubber tha t is essentia lly  required 
fo r the  industria l g ro w th  and 
w e lfare  o f people. The country 
is producing nearly 50,000  tons 
less raw  rubber than w h a t Is 
required by our own industries 
w ith in  the  country.

Kerala and Tamil Nadu more 
than a lakh hectares o f suit 
able land is easily avilable in 
non -tra d ition a l areas in all the 
north eastern States. Trials 
conducted in all the NE States 
have yie lded  encouraging results 
Consistent research works irt 
the  Regional Research Centre 
are going on. People have 
s tarted  rubber plantations in a 
small w ay w ith  encouraging 
results.

The Rubber Board, a statutory 
body o f the  Government of India, 
is w o rk ing  earnestly fo r increased

The c ry  fo r  a ffo resta tion  is 
heard from  a ll centres. The so ­
c ia l reform ers, and governments, 
d isp lay  advices to  'p la n t trees 
and p ro spe r," and "p la n t trees 
fo r  your fu tu re  g enera tion ." 
P lan ta tion  o f trees under soda ! 
fo re s try  programm e is go ing  on 
bu t th a t a lone does not take  us 
to  th e  desired goa l to  bring 
g reenery over nude land surface 
w ith in  the  country.

Rubber is a perennial tree tha t 
can s tand  fo r 40  to  50  o r more 
years, g ro w s to  a he igh t o f

The shortage is made good 
by im port o f raw rubber from 
the  neighbouring rubber p rodu­
cing countries a t a loss o f the 
very va luable foreign exchange. 
India is predom inantly an a g r i­
cu ltura l country. Plenty o f 
su itab le  bare land is availab le  
on the  h ill sides in various 
parts o f each State. The Rubber 
Board had conducted agro- 
c lim atic  su itab ility  survey fo r 
rubber cu ltiva tion  in each State. 
Leaving o u t the traditional 
b e lt o f rubber g row ing  areas o f

p roduction o f rubber in the 
country. The immediate goal is 
to  meet the steady indigeneous 
demands. The prospects of 
export o f raw  rubber and value 
added industria l products are 
very bright.
Looking fo rw a rd , the neeH of 
rubber in the  country wiM m 
crease to  double  fo ld  in a de­
cades tim e. The rubber planta­
tio n  is a forest under control.
I t  b rings in all the  environm en^ 
favours o f forests and yields tne 
valuable raw  rubber. ^
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T H E  Q U AR TER

Rubber producers all over have been 
complaining to  the Rubber Board tha t they 
realise only 30 to 40 paise less per kg than 
the prevailing market price fo r rubber. This 
is because the traders buy raw rubber from 
producers deducting 30 to 40 paise per kg 
on the ground that the Govt of Kerala has 
imposed a turnover tax on the transactions 
made by them. In respect of sales tax, 
there is no cause for anxiety, as it  has been 
settled to the advantage o f traders The 
turnover tax proposed to  be levied at 0.5S 
w ill not in any way affect small traders as 
their turnover w ill be only less than Rs. 25 
lakhs per annum. Those who exceed this 
lim it would do well by paying the tax out 
of the p ro fit reaped. I t  is the considered view 
of the Rubber Board that the producers 
should not be harassed by paying them 
less than the ruling market price under 
the pretext of tax burden.



AN AID FOR VISUAL INSPECTION 
OF SHEET RUBBER

Ribbed smoked sheet rubber and 
crepe rubber are graded by 
v isual inspection and comparison 
aga ins t v isual standards. When 
a sheet rubber is inspected, 
it  is held  aga inst sun lig h r to  
observe defect like  prese­
nce o f bark specks, bubbles.

etc. It w il l be very strenuous 
fo r a grader w ho  w il l have 
to  inspect about 3 ,000 sheets 
per day. In order to ' fac ilita te  
visual inspection o f sheet rubber 
Dunlop Rubber Research 
Laboratory at Cochin has 
developed an aid.

The equipm ent is a wooden box 
o f d imensions; 75 cm x 55 cm x 30 
cm n tted  w ith  tw o pa rra lle l tube 
lig h ts  (each 60 cm length and
20 W  power) 15 cm apart on the 
flo o r o f the  box. Using anodi- 
sed a lum in ium  headings, the 
box is covered w ith  a 6 mm 
glass pane. The inner side of the 
box is painted w ith  w h ite  enamel 
p a in t to  g ive proper reflection 
o f lig h t. M ounted on 4 trolley- 
w hee ls  o f 10cm d iam eter each, 
the  box is provided w ith  a 
handle like a perambulator and 
also w ith  an e lectric cord of 
about 15 m length. Hence the 
the  v isual aid could  be pushed 
co nvenien tly  inside a rubber 
godow n. Repairing 
or replacing o f tube lights 
could  be carried ou t by opening 
a h inged door provided at one 
of the  larger sides o f the box 
Sheet rubber could be visually 
inspected aga inst tube light 
illum ina tion  just like X-ray 
p icture exam ination.

The height o f the box w ill be 
very convenient for a godown 
w orker to  place on the glass 
top  o f the  box a sheet rubber as 
it  is peeled o ff from  a bale, it 
w il l be also convenient to  an 
inspector perched on a chair.

The equipm ent w ill be very use­
fu l in rubber grading especially
in I l l - l i t  godow ns. Using the aid, 
rubber could  be examined in 
dawn or dusk and during rainy 
o rsh in y  days. In locations where 
lig h ting  pow er is not available, 
a pre-charged emergency lamp 
o f 4 0  W  power could  supple­
ment the  tube ligh ts  o f the 
equipment. The cost o f the aid 
is Rs. 1,200.

C. R, A NANDAN



An unsophisticated instrument, 
though senningly so simple, 
is  functiona lly so useful. The 
instrument developed by Tomy 
George, Kalltvayalil makes the 
planting o f poly bagged fubber 
seedlings easy. It saves time 
and money too.

Pitting is necessary to provide 
favourable conditions for the 
early establishment and growth 
of the young plant. The size of 
the pits depends upon the type 
o f the p lanting material used and 
the nature o f the soil. The stand­
ard pits recommended for rubber 
plantations are o f 90x90x90 cms 
or 75x75x75 cm sizes. The top 
soil is m ixed w ith  Mussorie Phos 
and compost or cowdung. P lant­
ing is done after f illin g  the pits 
w ith  topso il duly mixed w ith  
Mussorie phos and compost or 
cowdung.

When the polybag plants are to 
be transplanted, the required 
quantity o f soil depending on the 
size o f the polybags is removed 
and then the p lant is fixed there 
in the pit. The soil could be 
easily removed by the application 
of this instrument.

An iron cylinder is fu ily  pressed 
into the soil and when the 
cylinder is pulled up to  its 
normal position, the quantity 
of soil w h ich  needs to  be removed 
is collected in the cylinder itself. 
The soil can be removed later. 
Polybag plants could  then be 
fixed in the pits.

The size o f the  p o ly b a g s  recomm­
ended are 55x25 cms, 60x3Qcms 
and 65x35 cms. The instrument 
is developed to  accommodate 
the polybag of the size 55x25 
cms w h ich  is very commonly 
used everywhere. The instrument 

j to  suit other sizes can also be 
I fabricated if required.

A Novel Instrument 
for Polybag Planting



The most im portan t accessory 
o f the  m achine is the  16 gauge 
cyhnder casing made o f iron.
The tw o  iron bars are connected 
w ith  a foo tre s t a t the  top  and a 
d isc at the  bottom . Th is is ca lled 
the  p lunger. The top  o f the  p lunger 
is fixe d  w ith  a handle, the  leng th  
o f w h ic h  is 2 ft .  W h ile  the  cy lin ­
der casing is pressed in to  the 
so il, the  p lunger moves upwards 
h o ld ing  a q ua n tity  o f soil c o lle c t­
ed. Before another app lica tion, 
the  soil needs to  be removed 
from  the  cy lin d er w ith  the  help 
o f the  p lunger. The p it  is then 
m a d e  ready fo r  f ix in g  the  polybag 
p lan t. The process includes the

removal o f polybag w h ich  is to  
be cu t w ith  a razor blade. The 
cost o f the  machine is Rs.300 - 
approxim ately.
U sually 445 p lants are a llow ed 
in one hectare o f land. As c la im ­
ed by Tomy George, if  th is  ma­
chine is used fo r polybag p lanting, 
tw o  labourers w o u ld  complete 
the w h o le  w o rk in 5 minutes. On 
the  basis o f th is  ca lculation  12 
p its  could  be com pleted in an 
hour. Even if 2 is not taken into 
account, the  remaining p its could 
be 10 per hour. Based on the 
above figures, if  tw o  labourers 
w o rk  fo r a day, they w ill plant 
a to ta l o f 80 plants. On the

other hand if  conventional ininle
ments are used fo r th is  operat­
ion, tw o  labourers would  plant 
on ly  34 plants. The tota l cost 
fo r th is comes to  Rs. 683 /- per 
hectare if  the wages o f a labourer 
remain Rs. 26 -. But if the 
instrument is used fo r planting 
employing tw o  labourers, the 
cost per hectare could be reduced 
to  Rs. 372 A  part o f the 
expenditure incurred for purchas­
ing the machine has also been 
included here. Thus, the new 
instrument if  applied for p lant­
ing, w o u ld  save s ligh tly  more 
than Rs.300 -per hectare,

Though Tomy George is an 
engineer by profession, he is a 
good rubber p lanter too.

His address,
Tomy George 
Kallivayalil 
Poovarany P. 0 .
Palai.

C r is is  m a n a g e m e n t group 
to  ta c k le  d ro u g h t

The M in is te r o f State for A gri­
cu lture  M r Yogendra Makwana 
informed the Lok Sabha that 
the G overnment had set up a 
Crisis M anagem ent Group in the 
M in is try  o f A gricu ltu re  to  tackle 
the  unprecedented drought on 
a w ar foo ting . The Group has 
senior o ffice rs  o f various 
M inistries as members. It 
w o u ld  a ttend lo  the day-to-day 
problems o f the  States to  pro­
v ide them  speedy relief. 
A dm itting  tha t th is was perhaps 
the  w o rs t ever drought in the 
century he said th a t even 
though contingency plans were 
made to  face it, they had to be 
revised frequently  as the situa­
tion  continued to  be grim. The 
w o rs t h it areas were Saurashtra, 
Kutch, parts o f MR, Rajasthan, 
W estern UP, Punjab and 
Haryana. He disclosed that the 
Prime M in is te r had w ritten  to 
the States to  set up high level 
committees under the aegis ot 
the Chie f M iniste r for dealing 
w ith  the d rought situation.



RUBBEB PUSITATIDS 

UIDllSTHY IS  IMDl/1: \  HEVIEW
The Rubber P lantation Industry has recorded commendable progress 
in the post-Independent era. The area under rubber and the produc­
tion during the  period have increased. Attempts lor organised 
development o f Rubber Plantation Industry were started w/ith 
the constitu tion o f the Rubber Board in 1957. This was soon 
followed by schemes designed to help small holders to  meet their 
general and specific needs such as loans for maintenance of 
im m ature areas, subsidy for manuring and control of abnormal 
leaf fa ll disease, dem onstration and training in correct methods of 
cu ltivation and tapp ing, financial assistance for co-operative process­
ing and m arketing etc. Timely improvements were also made to 
accommodate the  requirements o f the changing times.

The Rubber Research Institu te  o f India came into existence in 1955. 
It marked the  beg inning o f systematic research in the fie ld of natural 
rubber.
Rubber cu ltiva tion  gradually spread to non-traditional areas such 
as North Eastern Region, Orissa. Goa, Maharashtra etc. The 
results reveal th a t commercial planting can be successfully under­
taken in some o f the  areas in these states on extensive scale^____

1. In tro d u c tio n

Rubber p lantation industry 
provides the principal raw 
material required fo r the rubber 
goods manufacturing industry

which produces a variety of 
products which are indispensable 
in modern life. Rubber plantation 
in the country give direct employ­
ment to around 225,000 persons, 
in addition to this, sizeable

number o f persons also depend 
on processing, transporting, 
marketing and other related 
activities in the indutstry. The 
value of crop harvested annually 
amounts to over Rs. 350 crores. s 
The crop contributes to the v
economic prosperity of the i<
rural areas in the rubber grow ing j
tracts. Rubber plantations bring s
about the much needed ecology 
restoration of the countryside 

; and supply fuel wood, timber, ’
vegetable oil, oil cake and honey 
as bye-products. j
The traditional rubber growing 
region in India is the hinterlands 
of the south west coast comprised 
of parts of Kerala, Kanyakumari 
District of Tamil Nadu and 
certain lim ited areas o f Dakshina 
Kannada and Coorg districts of 
Karnataka. The area under rub­
ber in India at the end o f 1985- 
86 was 369,000 hectares. Dur­
ing the year, Kerala State 
accounted for 88X of the total 
area under rubber, Tamil Nadu 
5% and Karnataka 3%. The bala­
nce 4% is contributed by Tripura, 
Meghalaya, Assam, Mizoram, 
Nagaland. Andaman & Nicobar 
Islands, Goa etc. The annual 
growth of area and production 
o f rubber was as shown in 
Table-1.

2. D eve lopm ent o f the 
rubbe r p lan ta tion  in du s try :

The rubber plantation industry 
has recorded commendable pro­
gress in the post-Independence 
era The area under rubber has 
increased from 63,000 hectares 
in  1947-48 to  369,000 hectares 
in 1985-86. Production of 
natural rubber during the period 
has increased from 15.000tonnes 
to  200.465 tonnes and producti­
v ity  measured in terms of yield 
per hectare has gone up from 
320 kg. to  898 kg. However, 
India continued to be a net 
importer of natural rubber, 
except during the short penod 
f r o m  1970-71 to 1977-78.
During this period, the domestic 
production was sufficient to 
meet thedemand and in fact small 
quantities were
Ing the yea rs 1973-74. 1974-75, 
1976-77 & 1977-78 as a measu-
re to  remove theg lu t in the market



The most im portan t accessory 
o f the  m achine is th e  16 gauge 
cy lm der casing made o f iron.
The tw o  iron bars are connected 
w ith  a foo tre s t at the  top  and a 
d isc a t the  bottom . Th is Is called 
the  p lunger. The lo p  o f the  p lunger 
is fixe d  w ith  a handle, the length  
o f w h ic h  is 2 ft. W h ile  the c y lin ­
der casing is pressed in to  the 
so il, the  p lunger moves upwards 
h o ld ing  a q ua n tity  o f soil c o lle c t­
ed. Before ano ther app lica tion, 
the soil needs to  be removed 
from  the  cy linder w ith  the  help 
o f the  p lunger. The p it is then 
made ready fo r f ix in g  the  polybag 
n iant. The orocess includes the

removal o f polybag w h ich  is to 
be cu t w ith  a razor blade. The 
cost o f the  machine is Rs,300 - 
approxim ately.
Usually 445  p lants are a llow ed 
in one hectare o f land. As c la im ­
ed by Tomy George, if  th is  m a­
chine is used fo r polybag p lan ting, 
tw o  labourers w ould  complete 
the  whole  w o rk in 5 minutes. On 
the  basis o f th is  ca lculation 12 
p its could  be com pleted in an 
hour. Even if 2 is not taken into 
account, the  remaining pits could 
be 10 per hour. Based on the 
above figures, if  tw o  labourers 
w o rk  fo r a day, they w il l plant 
a to ta l o f 80 plants. On the

o ther hand if  conventional imple 
ments are used fo r th is operat­
ion. tw o  labourers would  plant 
only 34 plants. The tota l cost 
fo r th is comes to  Rs. 683 /- per 
hectare if  the wages o f a labourer 
remain Rs. 26 -. But if the 
Instrument is used fo r planting, 
employing tw o  labourers, the 
cost per hectare could be reduced 
to  Rs. 372 -. A part of the 
expenditure incurred for purchas­
ing the machine has also been 
included here. Thus, the new 
instrument if  applied for plant­
ing, w o u ld  save s ligh tly  more 
than Rs.300 -per hectare,

Though Tomy George is an 
engineer by profession, he is a 
good  rubber p lanter too.

His address,
Tomy George 
K allivayalil 
Poovarany P. 0 .
Palai.

C r is is  m a n a g e m e n t group 
to  ta c k le  d ro u g h t

The M in is te r o f State fo r Agn- 
cu lture  M r Yogendra Makwana 
informed the Lok Sabha that 
the  G overnment had set up a 
Crisis M anagem ent Group in the 
M in is try  o f A gricu ltu re  to  tackle 
the  unprecedented drought on 
a w ar foo ting. The Group has 
senior o ffice rs  o f various 
M inistries as members. It 
w o u ld  a ttend xo the  day-to-day 
problems o f the  States to  pro­
vide them speedy relief. 
A dm itting  tha t th is was perhaps 
the  w o rst ever drought in the 
century he said tha t even 
though contingency plans were 
made to  face it, they had to be 
revised frequently as the situa­
tio n  continued to  be grim. The 
w o rs t h it areas were Saurashtra, 
Kutch, parts o f MP. Rajasthan, 
W estern UP, Punjab and 
Haryana. He disclosed that the 
Prime M in is te r had w ritte n  to 
the States to  set up high level 
committees under the aegis of 
the  Chie f M in is te r fo r dealing 
w ith  the d rought situation.



HUBBER PIASITATION 

ISDUSTHY IN lU niA ; A HEVIEW
The Rubber Pl^antation Industry has recordsd  commendable progress
in the post-independent era. The area under rubber and the produc­
t ion  during the  period have increased. Attempts for organised 
development o f Rubber Plantation Industry were started with 
th e  constitu tion  o f the  Rubber Board in 1957. This was soon 
followed by schemes designed to  help small holders to meet their 
general and specific needs such as loans for maintenance of 
immature areas, subsidy fo r manuring and control of abnormal 
leaf fa ll disease, demonstration and training in correct methods of 
cu ltivation and tapping, financial assistance for co-operative process­
ing and m arketing etc. Timely improvements were also made to 
accommodate the  requirements o f the changing times.

The Rubber Research Institu te  o f India came into existence in 1955. 
It marked the  beg inning o f systematic research in the field o f natural 
rubber.
Rubber cu ltiva tion  gradually spread to  non-tradittonal areas such 
as North Eastern Region. Orissa, Goa. Maharashtra etc. The 
results reveal tha t commercial planting can be successfully under­
taken in some o f the areas in these states on extensive scale.

1 . In tro d u c tio n

Rubber p lan ta tion  industry 
provides the principal raw 
material required fo r the rubber 
goods manufacturing industry

which produces a variety of 
products which are indispensable 
in modern life. Rubber plantation 
in the country give directemploy- 
ment to around 225,000 persons. 
In addition to this, sizeable

. Înntttion budded plants

number of persons also depend 
on processing, transporting, 
marketing and other related 
activities in the indutstry. The 
value of crop harvested annually 
amounts to over Rs. 350 crores. 
The crop contributes to the 
economic prosperity of the 
rural areas in the rubber growing 
tracts. Rubber plantations bring 
about the much needed ecology 
restoration of the countryside 
and supply fuel wood, timber, 
vegetable oil, oil cake and honey 
as bye-products.
The traditional rubber growing 
region in India is the hinterlands 
of the south west coast comprised 
of parts o f Kerala. Kanyakumari 
District o f Tamil Nadu and 
certain lim ited areas of Dakshina 
Kannada and Coorg districts of 
Karnataka. The area under rub­
ber in India at the end o f 1985- 
86 was 369,000 hectares. Dur­
ing the year, Kerala State 
accounted for 88X of the total 
area under rubber, Tamil Nadu 
5% and Karnataka 3%. The bala­
nce 4% is contributed by Tripura. 
Meghalaya. Assam, Mizoram, 
Nagaland, Andaman & Nicobar 
I s la n d s , Goa etc. The annual 
growth o f area and production 
of rubber was as shown tn 
Table-1.

2. D eve lopm ent o f the  
rubber p lantation indus try ; 

The rubber plantation industry 
has recorded commendable pro­
gress in the post-Independence 
era The area under rubber has 
increased from 63,000 hectares 
in 1947-48 to  369,000 hectares 
in 1985-86. Production of 
natural rubber during the period 
has increased from 15,000tonnes 
to  200,465 tonnes and producti­
vity measured in terms of yield 
per hectare has gone up from 
320 kg, to  898 kg. However. 
India continued to  be a net 
importer o f natural rubber, 
except during the short period 
from 1970-71 to 1977-78.
During this period, the domestic 
production was sufficient to 
meet thedemand and in factsmau 
quantities were exported dur­
ing the years 1973-74, 1974-75, 
1976-77 & 1977-78 as a measu-
re torem ovetheglu t in the  market



A  p la n ta t io n  in  fla t, g en tly  s lop y  land

and to  ensure econom ic price 
to  the  rubber growers. C urrently 
abo u t 85 pe rcen t o f the  demand 
is m et by the dom estic 
produc tion .

Schemes a inipd a t o rgarisod  
deve lopm ent o f rubber p lantation 
indus try  in the  coun try  were 
started  w ith  the  co ns t'tu tion  o f 
the  Ind ian  Rubber Board in 
1947. D uring the  period from  
1947 to  1956. the  Board 's a c ti­
v itie s  w e re  m a in ly  con fined  to 
the  d is tr ib u tio n  o f h igh  y ie ld ing  
p lan tin g  m ateria ls  and d issem i- 
------------ * -  't iv a tio n  and p roduc­

tio n  know how  on very lim ited  
scales. W ith  the  amendments 
o f thp  Rubber (P roduction and 
M arke ting) Act in 1954 and 
fram ing  o f the  Rubber Rules, 
the  ro le o f the  Board (by then 
renamed as the Rubber Board) 
in the developm ent o f the  rubber 
p lan ta tion  industry w as clearly 
defined. The Board was also 
vested w ith  appropriate powers 
fo r im plem enting the developm ent 
schemes. In the wake of this, 
the  Replanting Subsidy Scheme, 
w h ich  was the  firs t major 
deve lopm ent scheme taken up, 
rece ived sanction o f the  Govern­

ment and was launched in 1957 
Five years later, a modest schertte 
fo r g iv ing interest-free loan 
assistance to  small holders for 
expanding the ir holdings to  viable 
units by newplanting was intro- 
duced. This was soon followed 
by schemes designed to help 
small holders to  meet their 
general and specific needs such 
as loans fo r maintenance of 
Immature areas, subsiby for 
nanurinq and contro l o f abnor­
mal leaf fa ll disease, demonstr­
a tion and tra in ing  in correct 
methods o f cu ltiva tion  and tapp­
ing, financ ia l assistance for co­
operative  processing and market­
ing etc. The schemes were sub­
jected to  constant reviews for 
b ringing about possible improve­
ments.The Rubber Research insti­
tu te  o f India, under the Rubber 
Boardcame into existance in 1955 
making the beginning o f syste­
m atic research in the fie ld  of 
natural rubber. In 1979-80, 
fo r the firs t tim e, a subsidy cum 
cred it scheme was launched on a 
p ilo t basis fo r encouraging new 
p lan ting  Notic ing  the excellent 
response to  the  scheme, an inte­
grated scheme fo r accelerating 
new p lanting and replanting was 
started from 1980-81

The rem unerative  market 
price and the financia l and techn i­
cal assistance granted under the 
scheme resulted in appreciable 
increase in new planting and 
rep lanting during the  period from
1980-81 to  1984-85. Against 
the ta rge t o f p lanting in 60,000 
hectares, the  achievement was 
63, 000 hectares. However, 
there has been a set back in the 
p lan ting  tem po during 1985-86 
and 1986-87  ow ing  to  the 
reduction in the  financia l incen­
tives granted during the VII Plan 
period under the  scheme.

3 . P ro d u c t io n  a nd  co n s u m p ­
t io n  o f  n a tu ra l ru b b e r-ta rg e ts  
a nd  a c h ie v e m e n ts .

The p roduction targe t fixed for 
natural rubber by the  Planning 
Commission fo r the  terminal year 
o f the VII Plan is 265 .000  tonnes. 
Against th is the  achievement 
and estimated production are as 

I shown below ;-



(tonnes)

1985-86  : 200,465 (Actuals)
1 9 8 6  -87 : 220,000 (Latest-

estimate)
1987-88  : 255,000 (Estimate)
1988-89 : 250,000 (Estimate)
1989-90 : 265,000 (Estimate)

The consumption o f natural 
rubber during 1985-86 was 
235,440 tonnes. Estimates for
1986-87 is 254.000 tonnes and 
for 1987-88 272,000 tonnes.
By 1989-90, consumption is 
estimated to  exceed 310,000 
tonnes and by the  turn  o f century 
it may exceed 500,000 tonnes.

4 . Im p o r ts  o f  n a tu ra l rubber;

In order to  bridge the gap 
between demand and supply, 
natural rubber is imported thro ­
ugh the State Trading Corpora­
tion and d is tributed  to  actual 
users. The rubber is distributed 
during the  lean production 
months o f natural rubber ie: 
June-August and February-March. 
Supply-demand situation is 
reviewed period ica lly and imports 
are regulated to bridge the gap.

The quantity  and value of 
natural rubber imported during 
the last few  years by the State 
Trading Corporation o f India 
were as shown below:

Year Q uantity Value
(tonnes) (Rs lakhs)

1980-81 9,250 950
1981-82 42.750 3,667

1982-83 31,659 2,480
1983-84 32,175 3.566

1284-85 32.408 3,529

1985-86 38,538 3,713

In add ition, small quantities 
of rubber are also imported 
directly by the manufacturers / 
exporters under the export promo­
tion scheme.

The im ported rubber is now d is t­
ributed a t a fixed price o f Rs. 
1 ,650/-per quin ta l (for RSS-3 
Grade) by adjusting the import 
duty suitably.

The de fic it to  be met by import 
during 1986-87 is estimated by 
the Govt, as 40,000 tonnes and

the ent(re quantity has been im 
ported dunng April to August 86 
period. Preliminary estimate 
of deficit for 1987-88 is 35 000 
tonnes.

5. P tice o f natural rubber:

In February 1986' Govt, appro­
ved 3 bufferstock schomc with 
a view to  maintain a stable price 
for natural rubber which would 
be remunerative to the rubber 
growers and fair to the rubber 
user industry. Under the scheme, 
prices of RMA-4 variety o f na­
tural rubber w ill be maintained at 
a level of around Rs. 150 per 
quintal within a price band of 
Rs. 1600 and Rs. 1700. STC is 
operating the scheme. The 
average size o f the bufferstock 
approved is 2,500 tonnes.

From about the middle of Sept­
ember 86 to the middle of January 
1987, the market price was at 
or below Rs.1600 and STC had 

1 to carry out floor price support
* operations. STC entered the 
i market on 29th September and 
. continued its operations till
I about the middle of January 1987.
' They were purchasing rubber 
; from the rubber growers through 
: the Kerala State Co-operative 

Rubber Marketing Federation and 
Kerala State Warehousing Cor­
poration, Initially the pnces off­
ered were Rs. 1600 for RMA-4 
grade and Rs, 1550 for RMA-5 
qrade. From 5th January 1987, 
the prices offered were raised to 
Rs 1620 and Rs, 1570 respecti­
vely. Due to the entering of 
STC. market price has improved 
to reasonable level Under the 
p r ic e  support operations. SIC
Kas purchased 6,735 tonnes of 
rubber (4785 tonnes of RMA-4 
anH 1Q50 tonnes o f RMA-5). 
R o m  r 2?h January 1987 market 
price exceeded Rs. 1600 per 
quintal fo r  RMA-4 grade.

6 . Rubber Developrr.ent 
Schemes. 

i) Rubber Plantation Develo­
pment Scheme {Newp/anta- 
tion and Replantation)

For accelerating newplanting 
and replanting, a subsidy cum cre­
dit scheme known as Rubber- 
Plantation Development 
Scheme, was under 
implementation during the VI 
Plan period. It had replaced 
3 separate schemes which were 
under implementation earlier for 
assisting newplanting and repla­
nting viz Loan Scheme for new- 
planting and maintenance (1966- 
67 to 1978--79). Replanting 
Subsidy Scheme (1957-58 to 
1979-80) and Newplanting sub­
sidy Scheme (1979-80), j

The scheme has made excellent 
progress. Against the target of 
planting of 60,000 hectares, the 
achievement was around 63.000
hectares.

Duringthe VII Plan period, under 
the Rubber Plantation Develop­
m ent Scheme-Phase II. the fo llo ­
wing assistancs are greanted for

A study on the cost of produc­
tion has been carried out by tl 

di-

, i „ „ U s  been c a r r ie d  by the

Cost
Ministry of monthly

^ a S n s  in the market price yf 
"ubber are given m the Table 6 
attached.

Nine manihs o ld  young budded plant



encouraging and assisting new - 
p lan ta tion  and rep ian ta tion ;-

1) Cash subsidy at the  rate of 
Rs. 500 0  per hec. to  small g ro ­
wers (h o ld ing  up to  5 hec. o f land 
under rubber) in tra d ition a l areas 
and  to  a ll g row ers in non -tra - 
d ition a l areas.

2) Supp ly o f polybag plants 
w ith  a subsidy o f Rs. 6 , - per 
p lan t to  a ll g row ers in all areas 
sub ject to  a maximum o f Rs. 
2700  per hectare.

3) Inte rest subs idy a t the  rate 
o f 3 %  on loans from  financia l 
in s titu tio n s  to  a ll g row ers in non- 
tra d itio n a t areas and to  small 
g row ers in tra d ition a l areas.

The ta rg e t is to  p la n t 40 .000  hec­
tares (n e w p lan ting  30.000  ha. 
and  rep lan ting  10,000  ha.) during 
th e  p lan period. During the 
years 1 98 5-86  and 1986-87 , the 
area estim ated to  be p lan ted  un­
der the  scheme is 25,000 
hectares.

ii D is t r ib u t io n  o f  p la n t in g  
m a te r ia ls

High y ie ld ing  p lan ting  m aterials 
required by the  rubber p lantations 
are made availab le  p artly  from 
the  Board 's nurseries and partly 
from  private  nurseries. A t present 
the  Board is m ain ta in ing  16 
nurseries w ith  a production 
capacity o f 1.4 m illio n  p lan ts 
per year.

The p lanting materials from 
Board 's nurseries are d istributed  
to  small holders a t 25% conce­
ssional rates. Functioning o f 
Board 's nurseries n o t only 
ensure supply o f q ua lity  m ateri­
als but also exercises 
a much needed moderating |
in fluence on general market :
prices.
The supply from  Board 's nurseries 
is su ffic ien t to  meet about 15% 
o f the  to ta l annual demand.
The balance is produced and 
supplied by the  rubber g ro w er’s 
nurseries and p riva te  commercial 
nurseries. The to ta l dem and fo r

Soed tina  nursery

planting materials is being fuiiv 
met.

I l l )  P ro c e s s in g  a n d  m arketinu 
o f  s m a ll h o ld e rs ' rubber 

About 75% o f the  rubber produced 
in the  country is accounted for 
by small holders. The rubber 
produced by most o f the small 
holders is o f poor qua lity as 
they have to  process their 
produce w ith ou t proper .facilities 
and know -how .

In order to  improve the  proces­
sing and m arketing In sm all­
ho ld ing sector, the  Board has 
taken various measures.

Under the Rubber processing 
Component o f the  W orld  Bank 
A ided  Kerala A gricu ltu ra l Deve­
lopm ent Project 6 rubber proces­
sing units (inc lud ing  the  expan­
sion o f one un it) have been 
set up in the Co-operative 
Sector. The to ta l production 
capacity o f these units is 15,000 
tonnes.

Financial and technical assist­
ances are provided in the form 
o f share capita l contribution and 
work ing  cap ita l loan to  co-oper­
atives o f small rubber holders 
fo r establishing or expanding 
processing units or undertaking 
rubber m arketing. Smoke houses 
constructed and operated by 
co-operatives or group proces 
sing centres w o u ld  a ttract pay­
ment to  the  extent o f 75% of the 
cost as subsidy.

The Board has recently launched 
a scheme fo r subsidising the cost 
o f standard type o f rollers 
purchased by small holders to 
the  extent o f 50% or Rs. 3500per 
set, w h ichever is less. Small 
smoke house constructed by 
small holders w ill s im ilarly 
receive Rs. 5000  as 50% subsidy 
in cost,

A  net w o rk  o f 33 co-operative 
societies have been organised 
in the  small ho ld ing sector.
They are engaged in rubber 
m arketing and d istribution  of 
inputs required fo r the rubber 
p lantations. A  federation o f the 
rubber m arketing co-operatives 
known as Kerala State Co-oper­
ative Rubber fVlarketing Federa- 
tion  Ltd. is also operating, wh(ch



hpsides acting as a pivotal 
„;„„riiB a Iion  in rubber marketing, 
Mndcrtakes fe rtilise r n^ixing and 
S r ib u t io n ,  soil testing and 
t a  analysis, d istribution  of 
cnemicals and fungicides and 
arranging aerial spraying. Under 
the R ubber Processing Component 
of the Kerala A gricultura l Deve- 
W m en t Proiect (KADP, the 
federation has also established 
a block rubber processing unit.
It has a net w o rk o f sales depots 
in all the im portant rubber
consuming
D u r in g  the year 1985-B6, the 
Federation marketed about
21 000  tonnes o f rubber which 
is  about 15% o f the  rubber 
produced by the small holders in 
India, The programme is to 
further strengthen and expand 
the co-operative net w ork by 
granting financia l and technical 
assistance.

iv ) E x te n s io n , t ra in in g  and 
s u p p lie s  

The activ ities  under th is head are 
aimed at g iv ing  general edu­
cation and tra in ing  to  rubber 
growers and provid ing them 
w ith  assistance and incentives 
for adoption o f modern techno­
logy in p lanting, maintenance, 
crop exp lo ita tion , processing and 
marketing. The various action 
programmes under implementation 
towards modernisation o f small 
holding sector are the  fo llow ing:

1. Running o f tappers tramlng 
schools

2. Popularising the use of 
power operated low  volume 
sprayers and dusters for plant 
p ro tection in small holdings

3. Popularising rainguarded 
tapping.

4. Popularising cover croppin g

5. Operating an effective com 
munication service for the 
betterm ent o f small holders.

6 . Operating technical consul­
tancy service.

The Rubber Board is novy running 
6 tappers tra in ing  schools to 
tra in the small holders tappers 
in scientific  tapping.

Abnormal leaf fa ll andi'sBCondary 
leaf fa ll are tw o  fungal diseases

vvhich annually ravage rubber 
plantations. These are controlled 
by prophylactic spraying/dusting 
of copper fur^gicides sulphur 
dust. Newly developed power 
sprayers, dusters need to be 
popularised among growers in 
this regard. Board is offering 50 
per cent subsidy on their cost 
to co-operatives and 25 per cent 
subsidy to individual small 
holders.

Another step taken to step up 
the rubber production is to 
popularise rainguarding in rubber 
holdings Materials required for 
rainguarding w ill be supplied 
through co-operatives at 50 
per cent subsidised rates.
Rubber is recommended to be 
grown in association w ith a 
creeping leguminous ground 
cover crop which benefits in soil 
erosion control, soil enrichment, 
moderation of soil temperature, 
checking of weed growth etc.

The small growers, by and large, 
neglect this important practice 
for the basic reason that seed 
material is costly and its availa­

bility poor. The Board is making 
bulk purchase of the seeds and 
distributing the seeds at 25% 
subsidised rate.

The Board is also conducting 
mass-contact campaigns by 
organising seminars study 
classes in all important rubber 
growing areas. Discussions on 
different aspects of rubber 
cultivation and production led 
by technical scientific officers 

; are held on these occasions. 
Exhibitions are also organised 
w ith a view to educating the 
growers on improved scientific 
cultivation an d production of 
rubber. The rubber tapping 
demonstrators attached to  the 
important Regional Offices of 
the Board are also visiting rubbet 
holdings and imparling training 
in correct methods of tapping.

The technical consultancy unit 
, recently established renders 
services for project preparation, 
feasibility and marketability 
studies, physical and analytical 
tests of rubber and rubber produ­
cts. development o f rubber com-

0/ budded slumps in  po ly bags



pound and rubber products and 
conducting  adv isory and tra in ing  
services fo r rubber processing 
and p roduc t m anufacturing.

7 . E x p a n s io n  o f  ru b b e r c u lt i­
v a tio n  in  n o n - t ra d i t io n a l areas- 
m e a su re s  b e in g  taken .

Surveys and tria l p lan tations 
carried  o u t in non -tra d ition a l 
areas such as in North-Eastern 
Region, Orissa, Goa and Mahara 
shtra have revealed tha t com m ­
ercia l p lan tin g  can be success­
fu lly  undertaken in some o f the  
areas in these S ta tes/U n ion  
T e rrito ries on extensive scale. 
The quantum  and d is tribu tion  o f 
annual ra in fa ll w h ich  m a in ly  
govern  the  g ro w th  and y ie ld  o f 
rubber, are obta ined  in sa tis fa ­
c to ry  measure and pattern  over 
vast stre tches o f  areas fo r 
N o rth -W este rn  Region, Goa, etc. 
It has been proved  th a t through

extensive tria l cu ltiva tions, the 
m ild  w in te r prevailing  in the 
plains in the North-Eastern 
Region, does not s ign ifican tly  
a ffect g row th  and y ie ld  o f rubber. 
Areas w h ich  can be considered 
to  be m arg inally su ited fo r rubber 
from  the p o in t o f v iew  o f ra in fa ll 
are availab le  on large scale in 
southern parts o f Konkan region 
o f Maharashtra and certain 
parts o f Andhra Pradesh, Orissa, 
W est Bengal and Madhya Prad­
esh. U tilisa tion  o f such areas 
fo r rubber p lanting w o u ld  be 
w o rth w h ile  in the present context 
o f shortage o f natural rubber. 
Cost o f cu ltiva tion  and m ain ten­
ance o f rubber p lantations in 
these marginal areas is rather 
lo w  on account o f ava ilab ility  
o f com parative ly cheap labour. 
Therefore, the  low er yie lds 
realised w o u ld  be to  a great 
extent compensated by reduced 
cost. Developm ent o f rubber

p lantations in such areas is 
sought by local Governments 
w ith  a v iew  to  bringing about 
rural employm ent soil conserva­
tion etc. A va ilab ility  o f timber 
at cheap costs from  rubber 
p lantations is also pointed out 
as an added a ttraction o f the 
p roposition. In the  Report of 
the Sub Group on Rubber of 
the W orking Group on Planta­
tions Crops (1984 ), the extent 
suitable fo r raising plantations 
in n on -trad itiona l areas is esti­
mated as shown bulow:

Tripura
Assam
Goa & Maharashtra 
A & N Islands 
Orissa
Other States 
Union Territories

30.000 ha.
50.000
30.000
20.000 „

50.000

35.000 ..

Total ; 215,000 ha.

The genera l v iew  o f a lu bbe r p lan ta tion  p lan ted  w ith  budded p ian te



Rubber Board has been assisting 
the State Governments/Union 
Territories concerned in ear­
marking areas suitable for 
planting rubber, procuring high 
yie ld ing planting materials etc.
It has also been imparting training 
to  technical officers deputed 
by p lantation agencies in these 
States/Union Territories. The 
Rubber Board has opened two 
zonal offices, one each at 
Gauhati (Assam) and Bhubane­
swar (Orissa) and a number of 
Regional Offices to  take care of 
the developmental needs o f the 
areas. Regional Research Centres 
have been established in various 
regions to  tackle the special 
problems encountered in those 
regions.

State Government Union Terri­
tories concerned are also taking 
various measures for raising 
rubber p lantations in the respe­
ctive States Union Territories. 
Governments o f Tripura, Assam, 
Maharashtra, Arunachal Pradesh 
and Andamans & Nicobar Islands 
have set up pub lic sector corpo­
rations fo r l<^rge scale develop­
ment o f rubber plantations. The 
Soil Conservation Departments 
o f Assam. Meghalaya and M izo­
ram and Forest Departments of 
Nagaland, M anipur and Goa 
are running tria l plantations. 
The extent brought under rubber 
in the non -trad iliona l States 
Union Territories at the end of
1985-86 was as follows:

1984. The following are the main 
programmes envisaged under 
the scheme:

i) Board’s organisational mach­
inery in the region to be 
reorganised and strengthe­
ned.

ii) Research activities to  be
made more broad based and 
dynamic.

Ill) Training and demonstration 
to be undertaken locally on 
a sustained and well organi­
sed basis in a 1.000 hectare 
Nucleus Rubber Estate and 
Training Centre (NRETC).

iv) Information and communi­
cation services to be organi-

Tripura
Meghalaya
Assam
A & N Islands
Mizoram
Nagaland
Goa &, Maharashtra
Manipur
Others

8,200 
1,600 „  
1,425 ,, 

850 .. 
720 .. 
720 
700 „ 
450 

85

Total : 14,750 ha.

Schemes fo r  a cce le ra ted  d eve ­
lo pm en t- o f  ru b b e r p anta tion 
in non  t ra d it io n a l areas

a) N o rth  Eastern Region .
A  scheme fo r accelerating the 
development o f rubber in the 
North-Eastern has been approved 
by the Government in May

sed and operated on a w ide­
spread and effective scale.

The scheme envisages planting
24,000 hectares during 1984- 

85 to 1989-90 w ith  an outlay 
of Rs. 6.18 crores.

A zonal office has been establi­
shed at Guwahati (Assam) w ith  
a Jt. Rubber Production Commi­
ssioner in charge o f the entire 
development activities in the 
region. Under the Zonal Office,
5 regional offices one each at 
Agartala (Tripura), Guwahati 
(Assam), Silchar (Assam), Tura 
(Meghalaya) and Diphu (Assam) 
are opened. Extension and 
information services run by the

tl grown budded stump raised in  polybag



The h igh  fitsld inQ  va rie ty  R  R  H  105 under lapp ing

B oard so fa r have created w/ide 
spread awareness o f techn ical 
and econom ic aspects o f ru b be r' 
cu lt iv a tio n  in Assam. Tripura. 
M egha laya  and parts o f M a n i­
pur, M izoram  and Nagaland. 
A c tiv it ie s  in th is  regard include 
conduct o f exh ib itions/ group 
m eetings, tra in ing  in skilled  
ac tiv ities , m ethod  dem onstra­
tio n , pub lica tio n  o f leafle ts, 
newspaper a rtic les and broadcast 
o f  rad io  ta lks . S tudy tou rs  o f 
loca l entrepreneurs to  rubber 
p lan ta tions  In Kerela and Tam il- 
Nadu are also prom oted. To 
meet the  g ro w in g  dem and fo r 
p lan ting  m ateria ls in the  region

4  nurseries: one each a t Agart- 
ala. Tura, Diphu and S ilchar 
have been opened during 
1986-87 . The Research com po­
nent o f the  scheme approved by 
the  G overnm ent provides for 
estal>lishing a com plex o f 4 regio 
nal research centres under the  
contro l o f P ro ject C o-ord ina to r 
Regional research centre estab­
lished  a t Agarta la  in Tripura 
p rio r to  the  approval o f the  sc­
heme has now  an ex ten t o f 77 
hectares p lanted fo r va rious fie ld  
experim ents. N ew  research 
s tations have been s ta rte d  at 
Sonaipur near G uw ah ati (Assam), 
a t Ganol near Tura (M eghalaya)

and at Kolasib (M izoram).
Lands have been acquired for the 
purpose, 50 ha. at Sonaipur 
20 ha. at Ganol and 150 ha.'a t 
Kolasib, An add itiona l station 
fo r a high a ltitude  research has 
also been started at Darachick- 
gre in M eghalaya fo r w hich 50 ha 
land has been obtained. Vari­
ous experiments are in progress 
in these stations w ith  specific 
reference to  the local problems. 
These Research Centres have 
been provided w ith  sc ientific  and 
o ther s ta ff and required vehicles,

O wing to  various problems.
Govt, o f Tripura could  not hand­
over the  ear-marked 1000  ha. 
of land to  the  Board for the 
establishm ent o f the NRETC,
A nureery o f over 35,000 poly- 
bagged p lants raised during 
1 986 could  not be therefore bro­
ught to  benefit in establishing 
the  station. The plants were dis­
tribu ted  to  local growers. How­
ever, during February 1987, 
the State Govt, handed over to 
the Board about 404 ha, of land 
a t a d iffe re n t location for the 
centre. W ork on new nursery and 
deve lopm ent o f the  land are 
now  being taken up. It is hoped 
tha t p lan ting  in 50 to 100 ha. 
could  be carried out during 1987. 
In the mean tim e , a few  demons­
tra tion  p lo ts  on small holdings in 
fripu ra  have been set up in 
1 986-87  in o rder to  serve part of 
the dem onstration needs in the 

.s ta te , It is proposed to  acquire 
 ̂ larger p lots in o ther states w ith 
I a v iew  to setting up sm aller 

sized NRETCs at d iffe ren t places 
o f im portance.

During last 3 \ea rs , rubber p lant­
ing has been got undertaken in 
the region as fo llo w s ;-

1984-85  ; 850 tia.
1985-86  ; 1750 ..
1986-87  : 3000 „

b )  A n d a m a n  & Nicob>3r Is lands 
In May 1986, Gout, approved
a scheme fo r establishing a
Nucleus Rubber Estate and Train­
ing Centre fo r Andaman and 
Nicobar Islands by converting 
the  ex isting Research cum 
Development S ta tion. The oui- 
lay approved under the scheme 
is Rs.1.14 crores during the VI



Plan period- The extent under 
rubber a t the station is 202 
hectare at present. Necessary 
technical personnel have since 
been posted to  the station. The 
Board is now arranging for taking 
up the various construction works 
envisaged in the  scheme such 
as o f rubber processing factory, 
labour barracks, fencing roads, 
tra in ing schools etc. Necessary 
plan and estimates are under 
preparation. A  Regional Office 
o f the Board is also functioning 
in the Islands to  take care of the 
development needs o f the region.
A nursery is also maintained in 
the Islands.

c) O th e r r^o n -tfa d ition a l 
areas:- 

The Board has opened a 
Zonal Office at Bhubaneswar 
(Orissa) in 1986 to  serve the 
States o f Orissa, Andhra Pradesh 
and Madhya Pradesh and 
fie ld offices at Dhenkanal 
and Berhampur in Orissa and at 
Gokavaram m East Godavari 
D istrict o f Andhra Pradesh. Meas­
ures are under w ay for opening 
regional research stations and 
dem onstration and tra in ing cent­
res. A bout40 ha. o f private land in 
Dhenkanal D istrict m Orissa has 
been acquired on lease for esta­
blishment o f Regional Research 
Station. The p lot is under deve­
lopment. Tw o nurseries, one 
each in Orissa & Andhtii Pradesh 
have been established for raising 
and d istributing  high yielding 
planting materiiiis. A number of 
group meetings lu v e  been orga­
nised during the current year to
explain the prospects o f rubber 
cu ltivation in these states As 
a result a lo t o f n-.thusiasm has 
been generated particularly m 
Orissa to  plant rubber.

A Regional O ffice  o f the Board 
is also functioning in Ponda (Goa) 
to promote the developments in 
Goa & Maharashtra region.

8  R u b b e r Researcti in s titu te :

The Rubber Research Institute 
of indio w a s  established in 1955 
Now it has 7 research divisions 
namely Agronom y & Soils, Bo­
tany, M ycology & Plant Path­
ology, Rubber Chemistry, Piiysics
& Technology, Plant Physiology &

Research 
? '“ *“ ''nology. The Insti­

tute has B central experiment 
stationin about 250 hectares in 
Kerala. A trial rubber plantation 
project was started in Dapchari 
(Maharashtra) in 1981. A rese­
arch complex has been establi­
shed in North Eastern Region 
w ith headquarters at Gauhati. 
The complex has stations in Me­
ghalaya (Tura and Darachikgri), 
Assam (Sonaipur), Mizoram 
(Kolasib) and Tripura (Taranagar), 

I It w ill cater to the demands of 
the North-Eastern States in 
conducting location specific rese­
arch, provide technical advice

and improved planting materials, 
fitc, A Hevea Breeding Station 
is urider establishment w ith  sub­
stations in Kanyakumari (Tami!- 
Nadu)and in Puthur (Karnataka). 
40 ha. of land has been taken 
over for establishing a regional 
research station in Dhenkanal 
District in Orissa, 
y Cess on rubber

Saction 12 o f the Rubber Act, 
1947. empowers the Board to 
collect a duty of excise (cess) 
on alt rubber produced in the 
Country. By an amendment of 
the Rubber Act, the mode of 
assessment and collection was

.7 op»r»tion o f c o n tro lltd  woundinn. 
sk illed  job



changed from  1 .4 ,1 9 6 1  and 
cess is levied  and co llec ted  from  
manufacturers o f rubber goods 
from  th a t date on the basis o f 
the ir h a lf yearly  return o f pur­
chase acqu is ition  o f rubber 
o th e r than sole crepe. In the 
case o f sole crepe, the  duty  is 
co llected  from  producers th e ­
mselves. The cess thus 
co llected  are deposited in the  
C onso lida ted  Fund o f India as 
p rov ided  under Section 12 (7) 
o f the  A ct. The cess is co llected  
a t the  rate o f 50  ps. per kg. 
rom 2 4 th  A ug u s t 1984.

C o lle c tion  o f Cess on Rubber 
(Rs. lakhs)

1980-81  624.83
1 9 8 1 -8 2  602.86
1 9 8 2 -8 3  641 .20
1 9 8 3 -8 4  691.73
1 9 8 4 -8 5  756.91
19 8 5 -8 6  962 .60
1 9 8 6 -8 7  941.55

1 0 . S y n th e t ic  ru b b e r -p ro d u -  
c t io n .  c o n s u m p t io n ,  im p o rt 
s to c k  a n d  c a p a c ity  u t l i is a t io n  
b y  th e  e x is t in g  p ro du ce rs .

To m eet the  g ro w in g  gap b e t­
w een p ro du c tion  and consum p­
t io n , a syn th e tic  rubber facto ry  
having a capacity  fo r  producing
3 0 ,0 00  tonnes o f S tyrene B u tad i­
ene Rubber (SBR) per annum 
w a s estab lished  a t Bareilylm  
U tta r Pradesh. The facto ry  
w h ic h  is ow ned by M s. S ynthe­
tics  &  Chem ica ls L im ited  comm 
enced p roduc tion  in 1963.
It  is n ow  roducing  N itr ile  Rubber 
a lso in lim ite d  quantities  w ith in  
a licensed capacity  o f 2,000 
tonnes per annum. A  second 
syn th e tic  rubber p lan t established 
a t Baroda in G u]arat State for 
m anufa c tu rin g  Poly Butadiene 
Rubber (BR) w e n t on stream m
1978  The capacity o f th is 
fa c to ry  is 20,000  tonnes per 
annum  and  it  is established by 
M s. Ind ian  Petro-Chem icals 
Corporation  L im ited.

D uring  1 9 8 5 -8 6 , production  o f 
SBR, n itr ile  and BR were 19,889 
tonnes, 137  tonnes and 14,732 
tonnes respective ly, making the 
to ta l p roduc tion , 34, 758 
tonnes.

For the  annual trend in produc­
tion, consum ption, im port and 
)rice o f synthetic rubber, see 

Table - 8  attached

11. P la n ta tio n  la b o u r w e lfa re  
s c h e m e s  o f  th e  R u b b e r B oard
One o f the main duties o f the 
Rubber Board under the Rubber 
A ct is to  secure 'be tte r working 
conditions and provis ions and 
im provement o f amenities and 
incentives fo r workers” . To 
achieve these objectives, the 
Rubber Board has been im ple­
menting 3 schemes viz.
1) Children's Educational stipend 
Scheme, 2) Capital G rant Scheme 
and 3) Distress and Prolonged 
llness Relief Scheme,
a) Children's Educational 
Stipend Scheme 
This scheme was in troduced in 
1957. The details o f expendi­
ture  etc. under the  scheme fo r 
the  last five  years are as shown 
below:

not under e ffective  operation 
since then. The Board is evoW 
ing a s im plified  scheme conferr­
ing enhanced benefits.
The Board has drawn up a Pilot 
Scheme fo r Group Insurance cum 
D epositit fo r the rubber Plantation 
workers in the  unorganised 
sector and it is under implement­
ation from  1986.

12. M e m b e rs h ip  in  the  
in te rn a tio n a l organ isa tions.

India is m ain ta in ing close asso­
cia tion  w ith  several international 
organ isations connected w ith 
rubber. The Association of 
Natural Rubber producing Coun­
tries (ANRPC) is an inter-govern­
mental organ isation w ith 
Malaysia, Indonesia, Thailand, 
India. Sri Lanka, Singapore and 
Papua New Guinea as members. 
The objectives o f the ANRPC 
are (i) to  bring about co­
o rd ina tion  in the  production and 

. m arketing o f natural rubber (ii)

Year No. o f children benefited

b)

1981-82
1982-83
1 98 3-84  
1984 85
1985-86

Capita l Grant Scheme

This scheme was in troduced 
(in  1957) fo r g iv ing  grants for 
provision o f beds in hospitals 
construction o f hosp ita l wards 
fo r the bene fit o f rubber p lan ta t­
ion workers. The expenditure 
incurred 'du ring  the last 5 years 
are as fo llow s;

Amount 
Rs.

1075 2.59 lakhs
3000  6.00
4060 6.67 „
4275 6.33 „
4460  7.80 „

to  prom ote techn ical co-operation 
am ongst members and (iii)  to 
b ring about fa ir and stable 
price fo r natura l rubber. The 
A ssociation w ith  its headquarters 
is M alaysia  organises periodical 
meetings and symposia and 
p ro ject stud ies to  achieve the 
objectives

1981-82

1985-86

; Rs. 2 .401akhs 

: Rs. 0 .25 lakhs

No expenditure was 

incurred during the 
years 1 98 2-83  to
1984-85

The operation o f the  scheme has 
been d iscontinued as it d id  not 
confer the  benefits envisaged 
to  a sa tis factory  level 

c) Distress and Prolonged 
Illness R elie f Scheme.

This scheme was in troduced  in 
1975, But due to  poor response 
from  w orkers the  scheme was

The In te rnationa l Rubber Study 
Group (IRSG ) is also an 
in te r-gove rnm enta l o'?an'sation 
o f natura l and synthetic rubber 
producing  and consuming coun 
tries w ith  headquarters i" 
London. A t present 27 countri 
are members o f th is 
sation. The ob ject o f IRS“  'S 
do prov ide  a forum  for the



discussion o f problems affecting 
the production and consumption 
of, and trade in, natural and 
syntfie tic rubbers and to  collect 
and dissem inate comprehensive 
statistical in form ation thereon.

The Rubber Research Institute of 
India under the Rubber Board 
is a member o f International 
Rubber Research and Develop­
ment Board (IRRDB). The 
organisation is established 
to foster co-operation among 
members in research 
and development activities rele­
vant to  the production, process­
ing and usage o f natural rubber, 
to  provide a forum for concerted 
action on technical matters of 
mutual interest to  members and 
to arrange fund ing, supervision 
and co-ordination o f technical 
activities carried out on co-opera- 
tive basis among members. The 
IRRDB arranges meetings, 
seminars and conferences and 
collects and disseminates among 
members technical and other 
information on rubber. Natural 
rubber research institutes of 
Brazil, Cameroon, China, India. 
Indonesia, Coted ' Ivoire. Malay 
sia, Nigeria, Sri Lanka, Thailand 
and Vietnam are members of 
this organisation.

13 W o rld  position of rubber

India is the 5th largest producer 
o f natural rubber, However, 
her share in the w o rld  production 
is only 4.3%. The leading 
rubber producers are Malaysia, 
Indonesia, Thailand, China. 
India & Sri Lanka. As regards 
productiv ity, India is ranked 
second amongst the major rubber 
producing countries. Malaysia, 
Indonesia, Thailand and Sn Lanka 
are exporting bulk o f their 
production to  other industrialv 
advanced countries. For 
coun try-w ise  area and product­
ion. see Table-ll attached,

14 Financial o u tla y  and 
achievem ents

Total outlay approved for VI 
Plan for rubber development 
schemes was Rs. 36 crores.

CONTRIBUTIONS PAID TO INTERNATIONAL ORGANISATIONS 

d u r in g  th e  l a s t  f e w  y e a r s  b y  INDIA

Rs, Rs. Rs.

1981-82 : 114.797 83,693 148 612

1982-83 ; 108,668 104,878 160,000

1983-84 ; 109,441 123.471 39.578

1984-85 : 108,577 131,809 52,707

1985-86 : 138.752 137.466 182,616

1986-87 ; 159,386 143,884 207,836

di 

I 7

ANNUAL EXPENDITURE UNDER PLAN AND NON PLAN 

SCHEMES EXPENDITURE (Rs-'lakhs)

Year Plan Non-Plan Total

1980-81 336.86 157.61 494.47

1981-82 480.35 179.34 659.69

1982-83 720.35 201.53 921.88

1983-84 780,72 258.81 1039-53

1984-85 891.60 251.58 1143.18

1985-86 1100,64 495.70 1596.34

Scheme-wise expenditure is given in Teble-12

J «„r Plan ■Schemes for VII Plan period was Rs.
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Table-1

TO TA L AREA, PRODUCTION AND PRODUCTIVITY OF RUBBER

1980-81 1 9 8 1 - 8 2 1 9 8 2 - 8 3 1 9 8 3 - 8 4 1 9 8 4 - 8 5 1 9 8 5 - 8 6

(Total area ' 0 0 0  hectares)

Kerala 2 4 7 .1 2 6 2 .6 2 7 8 . 0 2 9 4  3 3 1 2 .0 3 2 6 .7

Tam il Nadu 1 5 . 5 1 5 .7 1 6 .0 1 6 .3 1 6 .5 1 6 .7

Karnataka 8 .5 8.9 9 .5 10 .1 1 0 .8 1 1 .2

Tripura 3 .2 4.1 5 .0 6 .0 7 .2 8,2

O thers 3 .7 4 .2 4 .7 5 .0 5 ,3 6 .5

T o ta l 2 7 8 .  0 2 9 5 . 5 3 1 3 .2 3 3 1 .7 3 5 1 .8 3 6 9 .3

PRODUCTION (tonnes)

Kerala 1 4 0 , 3 2 0 1 3 9 , 4 3 5 1 5 2 ,6 6 2 1 6 2 ,2 1 2 1 7 2 ,0 9 2 1 8 4 ,5 6 3

Tam il Nadu 1 0 , 4 4 6 1 0 , 5 1 0 9 , 7 0 0 9 .7 3 6 1 0 , 6 0 3 1 1 , 0 2 5

Karnataka 2 ,1  2« 2 ,6 0 6 3 , 0 7 0 2 ,7 8 5 3 ,0 9 5 4 ,0 9 0

Tripura 5 5 8 5 108 1 3 2 1 5 0 1 7 3

O thers 1 51 2 3 4 3 1 0 415 510 6 1 4

Tota l 1 5 3 , 1 0 0 1 5 2 , 8 7 0 1 6 5 ,8 5 0 1 7 5 ,2 8 0 1 8 6 ,4 5 0 200,465

YIELD PER HECTARE (kg.)

Kerala 

T am il Nadu 

Karnataka 

Tripura 

O thers

Tota l

7 8 0

1 0 7 7

5 3 1

7 7 0

1 0 6 0

6 0 0

8 2 8

9 6 7

7 0 4

7 7 9  8 3 0

8 6 4

9 1 7

5 3 8

8 5 7

8^0

9 91

5 7 7

8 7 9

1 0 4 4

7 2 9

8 9 8

Figures f o r  1 985 -86  are provisional.



MONTHWISE

Month

April

May

June

July

Aug.

Sept.

Oct

Nov.

Dec.

I Jan. 

Feb. 

Mar. 

TOTAL

Table -2 

p r o d u c t io n  o f  n a t u r a l

1980-81 1981-82

RUBBER

(tonnes)
1982-83

11610

15350

7750

7580

8650

16960

17830

18300

19770

15800

5855

7645

1983-84 1984-85 85-86 6-87
12070

15360

7335

8040

9730

9860

17980

19200

21760

17840

5750

7925

12450

16250

9720

9030

11570

15250

19320

19455

21360

17300

5730

7815

5820

15530

14980

i0940

11060

13410

21550

21460

21830

19230

9350

10120

13920

17550

8290

8780

13165

17885

20130

22525

22980

20335

9630

11260

12450

17650

9555

9745

14920

19710

22450

24760

25910

21615

9650

12050

14880

19850

13560

13725

16020

20780

24535

25545

26775

22265

9735

12000*

nd 
I. rth 

an 
1 »P€ 

•rei

153100 152870 165850 175280 186450 200465 219670

(♦Estimate)

Table-3

GRADEWISE PRODUCTION OF NATURAL RUBBER
(tonnes)

RMA Pate latex Latex Stock Others TOTAL

Year sheets crepes concentra­ rubber
tes

(drc) (crumb)

1980-81 104,890 1,720 13,200 2416 30,874 153.100

1981-82 101,700 1,350 16,120 1855 31.847 152,870

1982-83 112,340 1,900 16,020 2240 33,350 165,850

1983-84 121.565 2,180 16,930 2919 31.686 175,280

1984-85 130.090 2,405 18,420 4955 30,580 186,450

1985-86 135,430 2,410 22.665 7385 32.575 200,465

1986-87* 117,420 
fAoril to  necfimher^

2,170 18,645 5535 31.900 175.670

------------------------r Provisional



MONTHW ISE

Table-4
CONSUMPTION OF NATURAL RUBBER

(tonnes)

M on th

A pril

M ay

June

J u ly

Aug.

Sept.
Oct.

Nov.

Dec.

Jan.

Feb.

M ar.

Tota l

1980-81

12850

13080

14030

14815

14790

14950

14050

15500

15465

14690

14330

15080

1981-82  1982-83  1983-84  1984-85 1985-86  1986-87

14670

13975

15385

14730

14650

15200

15115

16490

17600

17595

16340

16670

15320

15760

16130

17050

16550

15600

15860

16750

17410

16390

16215

16510

16755

16750

16050

17280

17200

17525

17240

17950

19530

17550

17600

18050

17090

17200

18415

18245

17940

18060
16820

16650

18920

19365

19550

19255

18380

18290

18535

19690

18615

19470

19720

20420

21250

20940

19715

20415

173630 188420 195545 209480 217510

20645

21730

20960

20870

21170

20865
19675

21095

23615

22685

21725

22000 *

235440 257035

(♦Estimate)

M o n th

A pril

M ay

June

J u ly

Aug.

Sept.

Oct.

Nov.

Dec.

Jan.

Feb.

M ar.

Table-5

MONTHW ISE STOCK OF NATURAL RUBBER
(S tock a t the  end o f each month in tonnes)

1980-81 1981-82 1982-83 1983-84 1984-85 1985-86 1986-87

4 39 70 34752 38440 32500 47180 49210 52730

46240 41784 39330 31280 51285 51795 64600

40055 38697 36720 32300 43230 48600 67760

32820 36109 38250 28785 35650 43840 73180

26700 31177 39670 40590 34380 44200 69700

2B700 35640 50050 36850 43300 44570 69720

32500 38910 53800 41180 46610 47200 75220

35300 41720 56640 44750 52785 52460 79700

40100 45919 60600 47360 57950 58160 83010

41215 46750 62100 58890 59200 59830 82810

38340 40480 51660 51840 55310 58520 72200

3 37 00 39700 43400 45150 54250 55360 62000*
3 3 / O U  -ro-Tv.,^ ---------- ------------ ---------- -------------;;__________

N ote: •Stocks- re fer to  stock w ith  rubber growers, dealers, processors, STC 
m anufactu re rs.



Table-6

AVERAGE PRICE OF RMA-1 TO 5 GRADES AND UNGRADED RUBBER 
IN KOTTAYAM MARKET 

____________  (Rs./quintal)

1977-78

1978-79

1979-80

1980-81

1981-82

1982-83

1983-84

1984-85

1985-86 

Jan. 86 

Feb.

Mar. ,, 

Apr. „  

M ay „  

June „  

J u ly  ,, 

Aug. „  

Sept. „  

Oct. „  

Nov. „  

Dec. „  

Jan. 87 

Feb. 

March

1986-87 

A pril 87

RM A-1

681

1017

1080

1302

1532

1523

1834

1721

1862

1883

1847

1845

1815

1905

1813

1790

1795

1732

1713

1719

1701

1705

1784

1833

1775

1885

R M A-2

666

1002

1067

1283

1521

1504

1820

1698

1825

1825

1810

1805

1795

1830

1760

1730

1742

1702

1684

1680

1680

1675

1762

1810

1738

1865

RM A-3 R M A -4 RM A-5 Ungraded Rubbei

653 642 630 632

979 965 946 953

1053 1035 1017 1017

1263 1242 1216 1212

1484 1460 1437 1431

1465 1440 1419 1409

1779 1751 1719 1708

1678 1655 1607 1587

1765 1732 1685 1661

1756 1729 1686 1669

1736 1694 1682 1672

1744 1726 1717 1714

1771 1734 1723 1706

1765 1738 1714 1706

1748 1680 1650 1620

1705 1669 1584 1566

1722 1686 1591 1552

1652 1605 1532 1501

1645 1584 1517 1496

1648 1591 1519 1505

1639 1598 1529 1508 :

1655 1633 1594 1585 .

1729 1675 1654 1649 !

1768 1729 1710 1709

1704 1660 1610

1840 1816 1802 1802



Table 7

M ONTHLY AVERAGE PRICE OF RM A 1 . 3, 4, AND UNGRADED
RUBBER IN KOTTAYAM

(Rs. per qu in ta l)

M on th RM A 1 RM A 3 RM A 4 Ungraded

A p ril 1980 1100 1075 1049 1023

M ay 1100 1070 1058 1026

June 112B 1090 1068 1048

J u ly 1279 1251 1222 1200

Aug. 1378 1312 1288 1249

Sept. „ 1384 1331 1323 1297

Oct. 1374 1335 1311 1269

Nov. 1283 1242 1218 1178

Dec. 1334 1284 1265 1240

Jan. 1981 1421 1372 1349 1308

Feb. „ 1402 1375 1357 1338

M ar. ,, 1447 1415 1395 1369

Apr. 1504 1480 1464 1439

M ay 1574 1545 1515 1477

June  .. 1540 1516 1499 1464

J u ly  „ 1575 1449 1390 1351

A uq 1517 1489 1455 1424
' **.'13 * If
Sept. 1435 1425 1412 1389

Oct. 1493 1427 1404 1373

Nov. ,, 1467 1111 1392 1359

Dec. „ 1537 1461 1443 1415

Jan. 1982 1540 1504 1484 1463

Feb. „ 1584 1553 1528 1497

Mar. 1620 1546 1533 1517

Apr. 1658 1605 1580 1561

May 1630 1580 1560 1524

June ,, 1608 1576 1545 1526

J u ly  „ 1690 1610 1579 1565

Aug. 
Sept. .. 

Oct. „

1659 1595 1594 1544

1472

1358

1465
1321

1462
1258

1360
1219

Nov. ,, 1446 1321 1302 1272

Dec. .r 1387 1281 1252 1228

January 1983 

Feb.

1418
1485

1347

1447

1311
1421

1303
1405

1460 1435 1419 1399
Mar. ,,

1624 1614 1608 1587
Apr.

1920 1848 1826 1766
May.
June
.lu lv

1900 1846
1845

1823
1780

1763
1722



RUBBER PLANTATION.,.. 21

Month RMA 1 RMA 3 RMA 4 Ungraded Rubber 1 I,
Aug. 1983 1937 1885 1848 1801

1

Sept. 1885 1844 1819 1778
Oct. „ 1754 1693 1684 1639
Nov. 1765 1739 1702
Dec. „ 1869 1820 1797 1749
Jan. 1984 1833 1770 1745 1708
Feb. „ NA 1689 1688 1629
Mar. 1785 1725 1668 1646
Apr. „ 1715 1694 1667
May „ 1695 1683 1633
June ,, 1829 1795 1760 1708
Ju ly 1885 1849 1885 1728
Aug. ,, 1827 1811 1690
Sept. „ 1668 1651 1579 1
Oct, „ 1621 1605 1565
Nov. 1572 1548 1494
Dec. „ 1676 1607 1580 1504
Jan. 1985 1672 1617 1562 1458 \ ■
Feb. 1617 1574 1553 1500
Mar. „ 1649 1592 1574 1521
Apr. 1688 1627 1608 1580

May 1819 1766 1729 1651

June 1846 1748 1723 1655

Ju ly  ,, 1876 1790 1746 1715

Aug. 1918 1805 1775 1706

Sept. ,, 1935 1839 1781 1678

Oct, „ 1945 1823 1785 1672

Nov. „ 1857 1797 1772 1623

Dec, „ 1886 1745 1716 1616

Jan. 1986 1883 1756 1729 1669

Feb. 1847 1736 1694 1672

Mar. 1845 1744 1726 1714

Apr.
Mdy.

1815 1771 1734 1706

1905
1813

1765
1748

1738
1680

1706
1620

Ju ly
Aug,
Sept. .. 
Oct.
Nov. „  
Dec. „  
Jan. 1987 
Feb.
Mar.
Apr.

1790
1795
1732
1713
1719
1701
1705
1784
1833
1885

1705
1722
1652
1645
1648
1639
1655
1729
1768
1840

1669
1686
1605
1584
1591
1598
1633
1675
1729
1816

1566
1552
1501
1496
1505
1508
1585
1649
1709
1802



TabIe-8
PRODUCTION, CONSUMPTION, IMPORT AND STOCK OF SYNTHETIC RUBBER

(Tonnes)

1 9 7 7 -7 8

1 9 7 8 -7 9

1 9 7 9 -8 0
1980-81

1 9 8 1 -8 2

1 9 8 2 -8 3

1 9 8 3 -8 4

1 9 8 4 -8 5

1 9 8 5 -8 6  
A p ril 86 
M a y ,, 
June  

J u ly  „  
A ug . ,, 
Sept. „  

Oct.
Nov. ,, 
Dec.

Production

27,288
28,054

29,524

25,293

28,499
30,290

32,270

37,669

34,758
2,402
3,354
3,309
2,993
1,932
3 ,586
3 ,040
3,357
3,247

Consumption

36,150

40,470
43,238
47,050

52,650

55,250

62,300

65,400

70,035
5,325
5,590
5 ,315
5,330
5,745
5,890
6 ,230
6 ,350
6,585

Im port

9 ,935

13,309
17,314
17,492

29,659
24,550
30.000

24.000

31.000 
2,976 
3 ,304 
2.971 
2 ,500 
2 ,447 
2,381 
2,141 
2,384 
2 ,370

Stock a t the 
end o f the 
m onth/year

10,443
10.700
15.200 

10,900

16.200
15.700 

8,980

11,650

14,470
14,920
16.345
17,305
18,100
17,500
17,050

16,800
17,300
16.330

Im port fig u res  from  1 98 3 -84  onwards are provisional. 
Im port figures from  1985 -86 onw ards are incom plete.

Table-9

G RADEW ISE PRODUCTION OF SYNTHETIC RUBBER

1 9 7 7 -7 8
1 9 7 8 -7 9
1 9 7 9 -8 0

1980-81
1 9 8 1 -8 2
1 9 8 2 -8 3
1 9 8 3 -8 4

1 98 4 -85
1 98 5 -86
1 98 6-87
(A p ril to  December i

SBR

26.692
22,461
20,269
18,642
16,561
13,669
20,081
20,826
19,889
15,574

N itrile

596
198

908
203
522
576
719
386
137

421

Polybutadiene

5,395
8,347
6,448

11,416
16,045
11,470
16,457

14,732

11,225

(Tonnes)

Total

27.288
28,054
29,524
25,293
28.499
30,290
32,270
37,669
34,758

27,220



Table-10

p r ic e s  o f  v a r io u s  g r a d e s  o f  s y n t h e t ic  r u b b e r

______ (Rs-per 100 kg.)

Grade

1977-78

1978-79

1979-80

1980-81

1981-82

1982-83

1983-84

1984-85

1985-86

Styrene Butadiene 
(Ex Bareilly price)

1500 1502/1552 1712/1762 1958/1941

Poly Butadiene 
Ex Baroda price 

1203 1220

855

909

1222

1507

1729

1833

1853

2086

2350

805

858

1134

1317

1542

1634

1651

1808

2110

1420

1440

1732

2019

2130

2210

2226

2382

2736

853

976

1224

1414

1477

1477

1698

1928

883

976

1224

1414

1477

1477

1676

1907

Note; The prices are exclusive of excise duty and other taxes. 

Table-11

AREA PRODUCTION AND EXPORT OF RUBBER BY 
MAJOR RUBBER PRODUCING COUNTRIES

Estimated area under 
rubber in 1985

Production Export

(m illion hectares) (’000  tonnes) ('000 tonnes)

Malaysia 1.95 1469 1465

Indonesia 2.65 1130 1001

Thailand 1.53 726 685

India 0.36 198 NIL

Sri Lanka 0.21 137 120

China 0.51 190 NIL

WORLD 7.66 4340 3595

Note; The above 6 Countries together contribute around 89% of world  production o f rubber.



DROUGHT AND THE RUBBER PLANTING

T H O H A S  OUSEPH

Drough t has become a recurring 
fea ture  in Kerala in recent times. 
The S ta te  w as h it  by a severe 
d ro ug h t in 1983. It was fo llow ed  
by three  successive droughts; 
in 198 5 , 1986  and 1987.
M o s t severe was the  last. The 
summer w a s very intense in 
1987  and the  ra in fa ll w as most 
scanty , reported to  be the  lowest 
In th e  las t 50 years. When 
thu n de rin g  dow npours usually 
rock the  S ta te  during  J u ly  August 
every year even go ing  to  the 
e x te n t o f causing recurring 
flo od s , the  sun sent d ow n  burn ­
ing  rays on a lm ost a ll the  days 
d u ring  the  m onths th is  year.
The monsoon rains a rrived  very 
la te  and d isappeared a fte r a b rie f 
spe ll.
In  recent years droughts and 
flo o d s  have been tak ing  a heavy 
to ll o f th e  rubber p lants in Kerala. 
The 1 985 d ro ug h t was fo llow ed  
by a flo o d . The flo o d  was more 
aggressive; it  destroyed a g ricu l­
tu ra l crops alt th rough  the  State. 
F lood re lie f measures were 
launched by the  G overnment 
o f Kerala to  compensate a t least 
p a r tia lly  the  loss incurred by the  
a g ricu ltu ris ts . F lood and la nd ­
s lides a ffec ted  new ly p lanted 
rubber in many areas. Fresh 
p lan tin gs  w ere  e ithe r buried 
under landslides or washed away 
o r subm erged under w a ter. The 
Kerala G overnm ent extended fo r 
rubbe r cu lt iv a tio n  as part o f the 
re lie f measures financ ia l assist­
ance to  raise po lybag p lants 
th rou g h  rural cooperatives fo r 
supp ly  to  the  a ffected small 
g row ers a t subsid ised rate.

The 1986  d ro ug h t caused havoc 
in a lm ost a ll the  n ew ly  p lanted 
areas Though rubber can fa ir ly  
to le ra te  many vagarjes o f the  w e ­
ather. lakhs o f p lan ts established 
in  the  fie ld  during  1985 dr»ed up

in the  pitch o f the heat. Branches 
o f y ie ld ing  trees dried up m many 
places especia lly in areas where 
soil depth was low . Through 
there was no to ta l loss o f trees 
in any p lan ta tion , several small 
holders com plained o f trees loss 
a t the  rate o f 10  to  15 per acre. 
There were also instances o f 
larger casualties.
The im pact o f the d rought was 
more severe on rubber seedlings. 
On a rough estimate about 60 
lakhs o f budded p lants were 
put in the  fie ld  covering about
12,930 hectares in Kerala during 
1986. O f  th is  about 7 .22 lakhs 
nerished in the  scorching sun.
A  quick estimate made oy the 
Rubber Board co llecting  data 
through  its fie ld  netw ork indicated 
t h a t  19,130 units p lan ted  in the
sm all sector were h it by the 
d rought, w ith  an average o f 147» 
loss in plants. In about 200 
cases the  loss was as h igh as 
100% . A v a s t m a jo rity  o f the 
un its -abou t 14 ,0 00 -lo s t only 
less than 10% o f the  plants. The
data, as com piled  from  the  fie ld  
reports, are g iven elsewhere. 
Planters have now  to  th in k  o f 
w a te r management techn iques in 
the ir estates to  pro tect the  p lants 
from  the  summer heat, smce recu­
rring d roughts pose a m ajor threat 
to  agricu ltu ra l crops. Loca ised 
w a te r conservation like  taking  
extra p its  in between rows of 
p lan ts fo r co llec ting  w a te r and 
keeping m oist the  soil layers, 
d rip  irrigation  and contour 
ing in association w ith  estab lish­
ment o f legum inous ground cover 
cou ld  help the  soil to  retain 
m oisture  tn rou g ho u t the year.

The d rough t o f 1987 v ir tu a lly  
sw ept the  state. I t  a rrived in 
tw o  spells; during M a rc h 'A p r il/ 
M a y  and Ju ly ;A u g us t. By the 
firs t a ffro n t y ie ld  o f the  rubber

trees was a ffected. It has been 
estimated tha t about 6,000  tonns 
of rubber w o rth  over Rs. 10 
crores was los t since latex flow 
from  the  trees was reduced as 
the moisture content in the soil 
d rastica lly  came down.

The second spell seriously affect­
ed the  p lanting operations of the 
year. J u n e /J u ly  is the period 
fo r  rubber seedlings to  be put 
in the  fie ld . Several growers 
had made arrangements for 
p lan ting  materia! procurement 
and p re lim inary fie ld  preparations. 
Inform ation available from various 
areas indicate  tha t not even 40% 
of them  have carried out planting 
because o f scanty rainfall. In 
the case o f those w ho had plant­
ed th is  year a sizable percentage 
o f the  budded plants have dned 
up But fie lds th a t were planted 
w ith  po lybag plants were practi­
ca lly  free from  casualties In
m a n y  rural v i l l a g e s  several o w n e rs
o f land were w a itin g  t i l l  the 
m idd le  o f August for a favourable 
c lim ate  to  a ttem pt planting, 
after the  pre lim inary operations 
like c learfe lling , p itting , filling 
e tc were done. In North Kerala 
where the  ra in fa ll has been 
extrem ely lo w  a large number or 
p lanters have not been
able even to  attem pt pre-plantmg
operations.
P lanting material sellers ware a M
in a quandary. Nursarv owners 
w ho raised large quantity ot 
p lants irrigating  them m the 
summer months b y  b r in g in g  water 
from  d is tan t places in tanKer- 
laden lorries, faced demand 
recession fo r a sizable POf' 
the ir produce. T h is  recession
w il l most probably ju r-
p lanting material 
ing the  next year. If the u 
budded p lants remain m thenurseries they w ill get overg'own

by the  tim e the  next planting
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DROUGHT AND THE RUBBER PLANTING

THOMAS OUSEPH

D rou gh t has become a recurring 
fea tu re  in Kerala in recent times. 
The S ta te  w as h it  by a severe 
d ro ug h t in 1983. It w as fo llow ed  
by three  successive droughts: 
in 1985, 1986 and 1987.
M ost severe w as the  last. The 
sum m er w a s very intense in 
1987  and the  ra in fa ll w as most 
scanty , reported to  be the  lowest 
in th e  la s t 50 years. When 
thu n de rin g  dow npours usua lly 
rock the  S ta te  during  J u ly  August 
every year even go ing  to  the 
ex te n t o f causing recurring 
flo o d s , the  sun sent dow n  b urn ­
ing  rays on a lm ost a ll the  days 
d uring  the  m onths th is  year.
The monsoon ra ins a rrived  very 
la te  and d isappeared a fte r a brie f 
spe ll.
In recent years d roughts and 
flo od s  have been tak ing  a heavy 
to l l o f the  rubber p lan ts in Kerala. 
The 1985  d ro ug h t w a s fo llow ed  
by a f lo o d . The flo o d  was more 
aggressive; it destroyed a gricu l­
tu ra l crops a ll th rough  the  State. 
F lood  re lie f measures were 
launched by the  G overnment 
o f Kerala to  compensate a t least 
p a r tia lly  the  loss incurred by the 
ag r icu ltu ris ts . F lood and larid- 
s lides a ffe c ted  n ew ly  p lanted 
rubber in m any areas. Fresh 
p lan tin gs  w ere  e ithe r buried 
under landslides o r washed away 
o r subm erged u n d e rw a te r The 
Kerala G overnm ent extended fo r 
rubbe r c u lt iv a tio n  as part o f the 
re lie f measures fin an c ia l assist­
ance to  raise po lybag p lants 
th rou g h  rura l cooperatives fo r 
supp ly  to  the  a ffected  small 
g row ers a t subsid ised rate.

The 1986  drought caused havoc 
in almost a ll the  newly planted 

Though rubber can fairly 
tolerate m any vagaries o f t̂ he w e ­
a k e r  lakhs o f plants established 
fn  the  field during 1985 dried up

in the  p itch  o f the  heat. Branches 
o f y ie ld ing  trees dned up in niany
places especia lly in areas where
soil depth w as low . Through 
there was no to ta l loss o f trees 
in any p lan tation , several small 
holders complained o f trees loss 
a t the  rate o f 10  to  15 pet acre. 
There were also instances o f 
la rger casualties.
The im pact o f the d rought vvas 
more severe on rubber seedlings. 
On a rough estimate about 60 
lakhs o f budded p lants were 
put in the  fie ld  covering about
12,930 hectares in Kerala during 
1986 O f th is about 7 .22 lakhs 
perished in the  scorching sun.
A  quick estimate made oy the 
Rubber Board co llecting  data 
through its fie ld  netw ork ind.cated 
tha t 19,130 units p lanted in the 
small sector were h it  by the 
d ro u g h t w ith  an average o f 147. 
loss in p lants. In about 200 
cases the  loss was as h igh as
100% . A  vast m a jo rity  o f the
u n its - a b o u t l4 .000 - lo s to n ly
less than 10% o f the  The
data, as com piled from  the  fie ld  
reports, are g iven elsewhere. 
P lanters have now  to  th in k  o f 
w a te r management techniques in 
the ir estates to  p ro tect the  p lants 
from  the summer heat, since recu­
rring droughts pose a m ajor threat 
to  agricultu ra l crops. Localised 
w a te r conservation like  taking 
extra p its in between rows of 
p lan ts fo r co llec ting  w a te r and 
keeping m oist the  soil layers, 
drip  irrigation  and contour terrac­
ing in association w ith  estab lish­
m ent o f legum inous ground cover 
cou ld  help  the soil to  retain 
m oisture  tn rou g ho ut the  year.

The d rought o f 1987 v ir tu a lly  
sw ept the  state. It a rrived in 
tw o  spells; during March A p r il/
M ay and J u ly /A u g us t. By the
firs t a ffro n t y ie ld  o f the  rubber

trees was affected. It has been 
estimated tha t about 6,000  tonns 
o f rubber w o rth  over Rs. 10 
crores was los t since latex flow 
from the  trees was reduced as 
the  moisture content in the soil 
d rastically came down,

The second spell seriously affect­
ed the  p lan ting  operations of the 
year. J u n e /J u ly  is the  period 
fo r rubber seedlings to  be put 
in the  fie ld . Several growers 
had made arrangements for 
p lan ting  m aterial procurement 
and p re lim inary fie ld  preparations. 
Inform ation available from various 
areas ind icate  th a t not even 40X 
of them  have carried out planting 
because o f scanty rainfall. In 
the  case o f those w ho had plant­
ed th is  year a sizable percentage 
o f the  budded plants have dned 
up. But fie lds  tha t were planted 
w ith  po lybag plants were practi­
ca lly  free from  casualties In 
many rural v illages several owners 
o f land were w a itin g  t ill ^^e 
m iddle o f August for a favourable 
c lim ate  to  attem pt 
a fte r the  prelim inary 
like  c le arfe lling . P 'tt^ ig . 
etc were done, In North Kerala 
where the  ra in fa ll has been 
extrem ely lo w  a large number ot 
p lanters have not 
able even to  a ttem pt pre-plantmg 
operations. .
P lanting  material sellers f
in a q u a n d a r y .  N u r s e r y  o w n m  
w ho raised large cju^ntity 
p lan ts irrigating  J ,̂gter
summer months bringing 
from  d is tan t P lf ^ s V 'V m .n d
laden p e 'tio " of
recession fo r a sizaoie p 
the ir produce. Th is rec 
w il l most probably ju r-
p lan ting  material a ^ la b i  V 
ino the  next year. K the
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season starts. O vergrow n seed­
lings are hard to  be pulled  out 
and d if f ic u lt  to  g e t established 
in the  fie ld . M ost nurseries do 
no t have reserve space fo r sow ing 
seeds to  raise stock seedlings fo r 
nex t year's  budding  programm e. 
Unless the  budded p lants are 
p u lled  out, vacan t space w il l not 
be ava ilab le  fo r ra ising stock 
seedlings fo r next year's budding. 
Therefore  nursery people may 
th in k  o f p o lybagg ing  the  unso ld  
p lan ts . Th is  has tw o -fo ld  
advantages. They can ensure 
space fo r  sow ing  seeds to  raise 
stock  seedlings and prepare 
hea lthy  po lybag  p lan ts  w h ich  
m ay fe tch  a b e tte r price  next year. 
Polybag p lan ts  w o u ld  be a better 
a lte rna tive  to  p lan ting  budded 
stum ps fro m  the  p o in t o f v ie w  of 
easy es tab lishm ent and uniform  
g ro w th  in the  w ake  o f the 
w a verin g  w e ath er conditions,

E co log ic  im balance is a ttribu ted  
to  be one o f the  reasons fo r the 
recurring d rough t. It is w e ll 
know n  th a t  there shou ld  be forest 
cover in a t least o ne -th ird  o f a 
c o u n try 's  land  area to  keep the 
balance o f the  nature. But 
reports appearing in the  Press 
g ive  a d is tu rb ing  reading. The 
fo res t w e a lth  in India has been 
reduced to  22  per cent and in 
Kerala to  less than 10% o f the 
la nd  area over the  las t 30 
years o w in g  to  poaching 
and ind iscrim ina te  destruction 
o f trees and consequent 
on p ro life ra tio n  o f hydro-a lectric 
p ro jects  and m in ing  a c tiv ities . 
Th is  massive destruction  is caus­
in g , a s  experts assert, a lterna ­
tin g  flo o d s  and droughts.
Though the  S ta te  is a live  to  the 
dangers o f tapering  forest 
cover, a ffo resta tion  programm es 
taken up have n o t been large 
enough to  m eet the  defic iency 
Lack o f care has caused lakhs o f 
p lan ts raised in the  social fore

s try  programmes to  die unatural 
deaths. Maintenance o f the 
p lants should get as 
much im portance as fresh 
p lan ting  if  the  a fforesta tion 
artem pts are to  become success­
fu l.
Forests are know n fo r the ir capa­
c ity  to  make a large  part o f the 
the  ra in w a te r seep dow n into 
the  soil layers. Leaves and 
o ther organ ic m atter fa llin g  to  
the  g round decay and m ix w ith  
the  soil to  form  humus. This 
humus a ttract and retain large 
am ount o f rain w ater, jusr as a 
sponge absorbs and retains 
water, and makes the  w a te r sink 
dow n in to  the  soil. Trees cycle 
up th is  w a te r to  the  atmosphere 
through the process o f transp i­
ration. T ree -roo ts  go in to  the  soil, 
in the sub soil moisture and 
bring  it  up to  the  leaves. This
m oisture  evaporates in to  the  air 
th rough  stom ata, the  tin y  holes 
in the  leaves. The w a te r parti 
cles thus escaping the  leaves 
load the  air w ith  moisture.
Th is m o isture-laden air jo ins 
the  w andering  clouds driven 
in by the  monsoon w inds, 
and cause them  to  coot down 
and bring  about p rec ip ita tion  un­
der favourable  circumstances. 
Once tree g ro w th  is destroyed, 
generation o f the  natura l medium 
t o  im pregnate the  air w ith  
w a te r partic les and induce ra in ­
fa ll is foresta lled. In the  abse­
nce o f th e  medium to  abet and 
so lid ify  the  w andering  clouds 
in to  w a te r drops, the  w inds take 
away the  clouds to  d is tan t 
places. A t tim es condensation 
may take p lace and rain drops 
may tr ick le  dow n on the  way 
Th is  poin ts to  the  poss ib ility  o f 
rains becom ing scarce. Scanty 
ra in fa ll causes the  w a te r level 
in the  sub soil to  drastically 
coma dow n. The scorching su­
mmer dessicates the  soil
T h e  process cu lm inates in the
land turning  in to  a desert.

There are o ther reasons also for 
the  lo w  rate o f ra in fall. Ono sec­
tion  o f the  meteoroloists feel 
tha t the rain deficiency is caused 
by the  weakening o f the monsoon 
w inds in the  South Asian region 
by the depression in the Bay 
c f Bengal. Another section pos­
tu lates a theory tha t the existence 
o f a th ick  snow -cover over the 
Himalayas w h ich  melts during 
the  summer months 
prevents depression in the 
Bay o f Bengal. Yet another 
section relates the drastic c li­
m atic change to  the ‘ El Nino' 
phenomenon linked w ith  the 
Indian monsoon. Their reasoning 
is tha t when the  surface tem­
perature goes up in the  Southern 
Pacific Ocean. India gets a 
defic ien t ra in fa ll. It is stated that 
th is  year the  tem perature in the 
Pacific Ocean region increased 
in the  months just prior to  the 
monsoon months. Many others 
feel tha t there are several factors 
beyond these reasonings. Scien­
tis ts  all over the  w o rld  are now 
labouring hard to  find  the root 
cause o f th is  cataclysm ic change.

O f late the  w eather has been 
exh ib iting  unpredictab le  vagaries 
in the  country. When Wast Ben­
gal and Assam submerged under 
floods caused by excessive 
ra in fa ll, most o ther regions in 
the  country w ilte d  under the 
swealte ring  heat. This contrasting 
pehnomenori is b a fflin g  adm ini­
strators and scientists alike. 
W hatever be the  reasons, the 
safest bet appears to  be a quick 
greening o f the  waste and fallow 
lands in the  coun try  extending 
lo  145 m illion  o f hectares, for 
bringing about a c lim atic  moder­
ation. Tw o y e a r s  ago the  Prime 
M in is t e r  had stressed, while
proposing to  set up a National 
W asteland Development Board, 
the  need fo r  regenerating fy e  
m illion  hectares o f wasteland 
every year by raising suitable 
p lan t species. True, investnient 
o f a colossal m agnituda would 
be needed fo r th is. Finance is 
hardly a problem fo r such a veil* 
ture  since the  W orld  Bank woulp 
q iad ly  come forw ard  to  extend 
liberal cred it to  such an e n v ito n -  
mental upgradation programme.U



DISCRIMINATORY FERTILIZER USAGE 
IIV RUHBER —  A CASE STUDY
A  N S asidharan  N a ir, M  K a rth ik a k u tty  Amma and M  M a th e w  

Rubber Research Institute o f India, Kottayam 686  009

The necessity o f manuring rubber 
fo r g row th o f plants and for 
production o f latex has been 
w ell established (1. 2, 3). In our 
Country, systematic manuring 
has been started from 1955 
onwards (4). Fertilizer recom­
mendation fo r this purpose was 
form ulated based on the results 
o f nutritional studies conducted 
in other rubber grow ing countries 
and also taking into considera­
tion  the  agroclimatic conditions 
prevailing in our rubber growing 
tract. These recommendations 
continued t i l l  1966 when general 
fertilize r recommendations were 
form ulated based on the 
nutritional experiments conducted 
in our country (Table 1), 
S imultaneously RRIl has introdu­
ced the concept o f discriminatory 
fe rtilize r usage which is found 
to  be more beneficial than 
adopting general fertilize r app li­
cation. This paper deals w ith  
some of the aspects on current 
fertilizer practices recommended 
by the RRIl w ith  special emphasis 
on discrim inatory fertilizer usage.

General fertilizer 
recommendations 
As in other crops, Nitrogen, 
Phosphorus and Potassium are 
the major nutrients in rubber, 
Eventhough the nutrient removal 
through latex is only around 
10 kg N itrogen. 5 kg Phosphates
and 10 kg Potash for a h'gh 
y ie ld ing clone producing 1500 kg 
o f rubber, the requirement oi 
these nutrients for growth is 
found to  be enormously higher.
In order to  quantify the require­
ments o f these elements nutri­
tiona l tria ls were conducted at 
d iffe rent locations o f the rubber 
grow ing tract. Along w tth  this 
tentative  general fertilizer

recommendations were formulated 
based on the experiments 
conducted in other rubber 
growing countries. 8:12 :10, 
8 :12:12 and 8 :10:12 were the 
recommendations formulated in 
this manner. These recommen­
dations prevailed t ill 1966 when 
new recommendations were 
evolved based on the results of 
trials conducted at RRIl (5).
As per this 10:10:4:1.5 mixture 
was recommended for rubber in 
the immature phase and a 
10:10:10 mixture for the mature.

During 1968 experiments were 
started to study the effect of 
growing cover crops in rubber 
plantation and it was found that 
this practice resulted m consi­
derable savings in nitrogeneous 
fertilizers. Based on this 
12:12:12 mixture was introduced 
for lequme cultivated area and 
151 o 's mixture for non-legume 
areas. Soil fe rtility  evaluation 
studies conducted by RRIl reveal­
ed that Magnesium status is 
high in some of the rubber 
growing tracts and hence
m a g n e s iu m  w a s  deleted from the
mixture recommended for such 
regions. These regions included 
Kanvakumart. Trichur, Palghat, 
Malappuram. Calicut. Cannanore. 
Kasaragod, Karnataka, Goa and 
Maharashtra. ^^e^e 
insteadof 10 :10 :4:1 5 NPK Mg 
mixture, a 12 :12:6 NPK m .^ r e  
has been recommended tor 
immature rubber.

D is c r im in a to rv  fe r ti liz e r usage 
The main feature o f this proce­
dure is to  make fertilizer 
recommendation based on analy­
tical values o f soil and leaf 
samples collected from estates/ 
small holdings. Aspects like past

manuring history, type o f planting 
material, cultural practices 
adopted etc are also taken into 
consideration while issuing 
recommendation. Critical levels 
(Table 2 a, 2 b) have been fixed, 
both for soil and for leaf to  simply 
classify them as low, medium 
and high.

By adopting this procedure, it is 
possible to lim it the use of 
fertilizers just according to  the 
requirement of the plant.

In several instances indiscriminate 
use of fertilizers has led to 
nutritional imbalances. Use of 
high potash mixtures in the 
immaturity phase has often lead 
to onset of late dripping and 
brown bast. In one of the com­
pany estates m which mcidence 
of brown bast was high it  was 
found that 685 kg ^ 2 0  was 
applied in place of 197 kg o f K 20 
recommended by RRH. Once 
the trees are a ffected .it is very 
d ifficu lt to  bring the trees back 
to the normal condition. Since 
prevention is always better to 
apply fertilizers judiciously than 
to fo llow  indiscriminate method 
of fertilizer application.

Savings in fertilizer cost is one 
o f the major attractions for 
adopting this method. In order 
to quantify the benefits we have 
selected ten estates and the 
savings in fertilizer cost have been 
worked out (Tables 3, 4, 5). It 
is seen that substantial amounts 
are saved by these estates by 
adopting this procedure. The 
method of discriminatory approach 
has received much popularity 
among planters as is evidenced 
from the increase in the number 
o f estates adopting this method 
(Table 6),



In  o rder to  sharpen the  accuracy 
o f the  d isc rim ina to ry  approach, 
fo llo w  up stud ies are being 
conducted  in estates w herever 
a lw ays  a con tro l p lo t o f general 
fe r ti liz e r recom m endation is kept 
fo r  comparison.
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Tabie-1

GENERAL FERTILIZER RECOMM ENDATION FOR IM M ATUR E A N D  MATURE RUBBER 
(DOSES IN kg ha)

1 year 10:10:4 :1 .5 NPK Mg

II year 40:40:10:6

i l l  year 50:50:20:7 .5

IV year 40:40:16:6

V year onw ards 30:30:30 NPK

T a b le -2  (A )

SOIL FERTILITY STANDARDS

Parameters Low  Medium High

O rgan ic Carbon %
0.75 0.75 -  1.60 1.50

A v a ila b le  P 
(m gs/100  gm so il)

1.00 1 . 0 0 -  2.50 2.50

A va ilab le  K 
(m gs /100  gm  so il)

5 .00 5 .00 - 1 2 . 5 12.50

A va ilab le  Mg 
(m gs /100  gm  so il)

1 .00 1 . 0 0 -  2.50 2.50



% N 

%  P 
% K 
%  m

SI. Estates 
No.

1. Keeriparai
2. S itter
3. Shatiacary

4. Lahai
5. Kumbazha
6 . Malankara
7. Pudukad
8 . Kundai
9. Thiruvampadi 

10. Kinalur

81. Estates 
No.

1. Keeriparai

2. S ittar
3. Shaliacary
4. Kumbazha

5. Koney
6 . Malankara
7. T. R. & T .
8 . Pudukad
9. Thiruvampadi 

10. K inalur

Table-2 (B)

CRITICAL LEAF NUTRIENT LEVELS

Low

3.00 
0,20
1.00 
0.20

Medium

3.00 -  3.50 
0.20 — 0.25
1.00 -  1.50 
0.20 -0 .2 5

Table-3
COST OF FERTILIZER SAVED IN 1985

17
25
49
36
19 
23
20 
11 
19 
30

638

382
848
358
241
310
262
576

975

1504 
30998 
50568 
10399 
22241 
16901 
35172 
22751 

51805

High

3.50 
0.25
1.50
2.50

No, of 
fields

Area
(Ha)

Cost o f ferti­
lizers saved 

(Rs.)

Cost of ferti­
lizers saved 
per hectare 

(Rs- Ha)

17 488 14048 28.80
24 561 15511 27.60

49 382 28862 75.50

44 787 37567 47,70
30 718 60902 84.8

29 234 20666 88.30

11 235 38696 164-60

22 430 48200 112.00

7 199 7589 38.0

29 955 10820 11.30

Tabie-4

COST OF FERTILIZER SAVED IN 1986

No. of 
fields

Area
(Ha)

Cost o f fe rti­
lizers saved

(Rs.)

Cost o f ferti­
lizers saved 
per hectare 

(Rs, Ha)

o-j an

2.40
81.10
59.60
29.0 
92.30
54.50 

134.20
39.50
53.0



T a b le -5

COST OF FERTILIZER SAVED IN 1987

SI. Estates 
No.

1 . Keeriparai

2. S itta r

3. Shaliacary

4 . Lahai

5. Koney

6 . M a lankara

7. T. R. & T .

8 . Pudukad

9. Kundai

10- Th iruvam pad i

No. o f 
f ie ld s

23

50

40

20

37

20

11

32

21

Area
(H A)

488

055

398

800

360

258

300

262

708

534

Cost o f fe r ti­
lizers saved 

(Rs.)

2666

22618

15965

42231

18253

8675

5488

31213

65259

18701

Cost o f fe rti­
lizers saved 
per hectare 

(Rs./Ha)

5.50

34.6

40.10

52.80

50.70

33,60

18.30

119.10 

92.10 

35,0

NUM BER OF SAM PLES ANALYSED A N D  AREA COVERED (Estate Sector)

Year

1984

1985

1986

No. o f samples 
soil lea f

1020

1151

1536

684

792

966

No. o f 
estates

42

45

% o f mature 
area covered

30

32



ADVANCED PLANTING MATERIALS: 
A COMPARATIVE COST BENEFIT STUDY

M . S. ABRAHAM
Group Manager, Shaliacary Estate _  A. V. Thomas Group Companies

Introduction
The performance of advanced 
planting materials, like polybag 
plants and stumped buddings, is 
compared w ith  budded stumps 
and the comparative cost of 
establishing and the benefits of 
each are analysed to  finally 
recommend an ideal cost effec­
tive  system of planting.
A part from budded stumps, the 
only advanced planting material 
used at present is polybag plants, 
and to  a very lim ited scale, the 
stumped budding (perhaps only 
by the AVT Group).

Polybag plants of course are now 
very w idely used in preference 
to  budded stumps. You would 
be hearing from the paper of 
Mr. Lamech of our R i  D Wing, 
that yield from the tree is mainly 
dependent on inherent genetic 
factors, w ith , of course, manage­
ment practices, exploitation 
methods etc. Whether the plant­
ing method or use o f advanced 
planting materials like polybag 
plants, w ill have any effect on 
the yield capacity o f the plants is 
probably an unknown question. 
What we are aiming at now is on 
the economics o f the different

planting materials.

Percentage Survival and 
Tappability
The AV Thomas Group commen­
ced polybag planting in 1979 
and have put large areas since 
then under this method. The 
performance of these areas are 
seen in TABLE-1 where a com­
parison between polybag plants, 
budded stumps and stumped 
buddings are seen w ith  regard 
to  the percentage survival and 
percentage tappability, based on 
the initial original stand.

Table-1

PERCENTAGE SURVIVAL AND TAPPABILITY

Field & Planting Material Original
Stand

Percentage
survival

1979 GT 1 Polybag plants 715 99.30

1979 GT 1 Budded stumps 4754 98,40

1980 GT 1 Polybag plants 5307 97.11

1980 GT 1 Budded stumps 2126 87.70

1981 GT 1 /1 05 Polybag plants 8543 97.62

1981 PB 235 Budded stumps 642 98.13

1981 GT 1 Stumped buddings 925 98.49

Percentage
tappability

Census at

59.00 6 yrs 7 months

54,00 -do-

69.90 -do-

57.38 -do-

61,43 6  years

89,09 6 years

91,89 4 yrs 7 months
(Had a g irth of 46.1 cm 
in Nov. 1985 ie  at 4 yrs 
4 months)

------------------------------ at the Rubber Planters' Conference held at Kottayam on 22nd August 1937.
The views TxTressed by .he author are his own and do not reflect the offic ia l opinion o f the Board.



i i s f i
“o r a  

?  c

■Sztrl 
E .e  E l  I



From this Table, the follow ing 
inferences can be drawn.
1) Tho percentage o f both sur­

vival and attainment of 
tappable g irth is better in the 
case o f polybags than in the 
case o f budded stumps in
1979 and \ 980 replantings.

2) In the 1981 planting, both 
survival and tappability 
percentage are higher in the 
case o f budded stumps for 
two reasons.
a. The clone is PB 235.
b. This was planted in the 

lower regions where the 
soil moisture was higher 
due to  the presence o f a 
stream.

3) In all the three areas survival 
rate o f polybags is quite 
high at above 97%, and this is 
w ith  about 2 to  3% supplies 
o f vacancies only.

In the case o f budded stumps, 
survival is high but i1 is w ith 
10-15% supplies o f vacancies.

4) It can also be seen that 
polybag plants do attain 
tappable g irth  s lightly ahead 
o f budded stumps, but the 
time taken w ill depend on 
several other factors as well.

5) The most important aspect 
to note, is that stumped 
buddings have come into 
tapping in 4 years 7 months 
w ith  a very high survival 
rate o f 98.49% and tappability 
at 91.89%.

G irth  Increm ent

In TABLE-2 we see the girth 
increment trend of the above 
mentioned planting material, from 
which the follow ing conclusions 
can be made.

1) In 1979 Replanting the 
in itial advantage of polybag 
has been wiped out in 6 years 
time, when both polybags 
and budded stumps attained 
a g irth o f over 42 cms. But 
one thing to  be noted here
is that the smaller number of 
polybag plants ie. 715 plants 
(Ref. TABLE 1) had all been 
planted on hill tops while the 
larger number o f budded 
stumps ie. 4754 plants, had 
been planted on both hills 
and valleys

2) In 1930 replanting, girthing 
has been defin itely better in 
the case of polybag plants; 
almost 6 months ahead 
compared to  budded stumps.

3) The results in 1981 replanting 
seem to  be at variance with 
the above, and this can mainly 
be attributed to clonal 
characteristics.

4) Stumped buddings in the case 
of girthing, also is far ahead 
of both polybags and budded 
stumps. Tapping girth is 
attained in about 4 years 7 
months.

General C onclus ions from  
the  above data
a) With regard to survival and 

attainment of tappable girth, 
at least as far as Shaliacary 
Estate is concerned. Stumped 
buddings should be preferred, 
provide the constraints 
regarding preparation of 
sufficient planting material 
are surmounted.

b) Polybag plants can come 
in to bearing 3-6  months 
ahead of budded stumps.

c) Survival rate of polybag 
plants is definitely higher.

The Economics o f P lanting  
M ateria ls-A  Com parison 
The economics of using Budded 
stumps. Polybag plants and 
Stumped buddings is given below 
in TABLE-3,

Table-3
ECONOMICS OF THREE DIFFERENT PLANTING MATERIALS

Particulars Budded
Stumps

Polybag
Plants

Stumped
Buddntttft

Cost o f Planting material-ex nursery 
Cost o f Planting 
Cost per Hectare ie. 445 plants 
Cost o f fsAaintenance per Hectare

1st year 
2nd year 
3rd year 
4th year 
5th year 
6th  year 
7th year

Rs. 3.50 
Rs. 0.30 3.80 
Rs. 1691/-

7400/- 
4900 - 
3550 - 
2900 - 
2700 - 
2600 - 
2600./-

8,75
1.46 10.21 
4543/-

7400 - 
4900 - 
3550 - 
2900 - 
2700 - 
2600 '  
1 30 0 /-**

5.50
0.55 6.05 

2692/45

7400 - 
4900/- 
3550 - 
2900 - 
1800/-*

Total Replanting Cost Ha, 
Additiona l Cost of supplies

28341 - 
255/- 

(@15%)

29893 - 
. 138,- 
(@3%)

23242 45 

(@1^5%)

TOTAL Rs. 28596 - 30031 - 23242 45

Expenditure -t- or — over budded stumps 
Extra crop over budded stumps at 5 yrs 7 months 
at 6 yrs 7 months
Extra crop h a r v e s t e d _______________________

+  1435/-

370 kgs 
370 kgs

— 5353 75 
935 kgs 

1200 
2135 kgs

H .auction  In m .in l.n .n c e  o o . l as stumped taddm gs torn* i» lo  l.BB ino  in 4 y««.» Tmont 

pSy'too '’p ; « „ „  c»m . in ,o tapping 6 mpn.n, . . . 11. , ,  .I . . - . '"™  > p rppo ,.i.n .,»  , .d » , lo n  ,



lonc lus ions

rom TABLE- 3. it  cou ld  be noted 
Tat;

) Potybag p lan ting , a lthough  
it costs Rs. 1 4 3 5 /-  more per 
hectare u n til it  is b rought 
in to  tapp ing , comes into 
bearing a t least 6 months 
ahead, more than covering 
the  a dd itio na l expenditure 
incurred in the  firs t 6 months 
itse lf.

) The p lan tin g  density  is taken 
as 4 45  p lan ts  per hectare for 
a ll three types o f p lan ting.

the  fin a l s tand  a t the  tim e o f 
ipp ing  is to  be 375 380 per 
sctare, the  in it ia l density  o f 445 
d e fin ite ly  ca lle d  fo r in the  case 

f budded stum ps; since a loss o f 
5% is to  be expected.

) W ith a loss o f o n ly  3% in the
case o f potybag  plants, 
s h o u ld  w e  p lan t 445  plants?
I f  i t  is  to  g e t a stand o f 
3 7 5 /3 8 0  p lants, w e  need 
p la n t on ly  390 395 p lants, 
the re b y  sav ing  expend itu re  on 
5 0  p lan ts . Th is  is again an 
in v is ib le  advantage  o f using 
po lybag  p lants instead o f 
budded stum ps.

) The u n ifo rm ity  o b ta ined  in 
po lybag  p lan ts  is de fin ite ly  
h ighe r than  in budded stumps, 
fo r the  s im ple  reason, tha t 
sp rou ting  takes place at 
d iffe re n t tim es. A ltho u gh  It 
is sa id  th a t i f  budd ing  is at 
abou t th e  same tim e and cu t 
back a lso, sprouting  w il l  be 
u n ifo rm , in p ractice  th is  is 
n o t usua lly  experienced.

n the  case o f po lybag plants, 
) lam s  are a lready g ro w n  and 
material o f the  same size and 
num ber o f whoMs can be p lan led  
toge ther ensuring  b e tte r un ifo r
■nity.

5) Added to  th is  w herever the 
c lim ate is less than ideal, 
there appears to  be no doubt 
tha t polybag plants w ill give 
a b etter establishm ent than 
budded stumps.

S uggestion  No. 1 

On the  basis o f the above, i f  the 
choice is between budded stumps 
and polybag p lants, 1 w o u ld  
personally recommend polybag 
p lan ting  because of,-

H igher surviva l rate 
H igher percentage o f 
tappab ility  
B etter un ifo rm ity  

Earlier y ie ld

Lowor costs due to  the  possi­
b ility  o f reduction in in itia l 
stand

f. Better resistance to  c lim atic 
varia tions.

However there is the other p lan t­
ing m ateria l o f stum ped budding 
From TABLE-3 it  w il l be noticed 
th a t the  cost o f estab lish ing one 
hectare o f stum ped buddings is 
the  low est a t Rs. 2 3 2 5 0 /- ,  the 
surv iva l rate is the  h ighest, per­
centage tappab ility  is the  highest, 

toss in the  fie ld  is the  low est, and 
it  gives you a return tw o  years 
ahead o f budded stumps and 1 
years ahead o f potybag plants,

The question arises as to  w h y th is 
is not adopted w id e ly  inspite o f 
all these p ro found advantages.
To my m ind, the reasons are:

a. Very few  people know  tha t 
there is a method like this.

b. Those w h o  have heard about 
it, have n o t seen a stumped 
budded area.

c. They have not stud ied the 
econom ics o f it,

d. They lack the technical 
know ledge  o f preparing the 
stum ped budding  fo r p lanting

e. People are a fraid tha t they 
w ill lose a lo t o f p lants in the 
fie ld. They w ill: if proper 
care is not taken and if 
w a tering  fo r a fe w  days is 
not resorted to  if  required for.

f. The Rubber Board itse lf to  my 
know ledge has not taken 
su ffic ien t in itia tive  to  propo- 
gate or popularise such an 
em inently advantageous 
method.

Suggestion No. 2

a. P lanters must certa in ly go 
all out fo r using stumped 
buddings as p lan ting  mate 
ria l, but w ith  a proper conce­
ption  o f w h a t should be done 
and w ith  very clear in fo r­
mation as to  how the material 
should be prepared, planted 
and looked a fte r In the fie ld .

b. The Rubber Board must take 
a deep in terest in popularising 
th is  because, a fte r a ll. if  the 
Board is cool to  the idea, it 
is not going to  be accepted, 
particu la rly  by the  small 
holcers.
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TIPS TO BOOST 
RUBBER PRODUCTION

* High yield ing planting materials

* Lush green cover crops

* Judicious manuring

* Systematic after-care

* E ffective Plant Protection

* Correct Tapping Methods

* Appropriate Processing operations

proper blending o f these 

techniques would ensure 
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