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Technology and Preparation Studies at the Institut De 
Recherches Sur Le Caoutchouc En Afrique (I R C A )’

M J Leveque
U du Caoutchouc! Instttut da Recherches suf le Caoutchouc 

42. Rue Scheffer, 75016 Pans
n Afriqoe

The lirst granulated rubber factory was iet up 
In the Ivory C oait in 1956. Accordingly it was 
an  innovation due. for a great part, to the studies 
earned  out in the Research Institutes in Cambodia 
and  Vict-Nam.

The general line o f this preparation included a 
coagulation in circular rolls after continuous 
filtration on  a self-cleaning fiUer, an unrolling of 
coajjulums on saws, in order to gel sheets whose 
serum should not be pressed out by roll pressure, 
a grnnulation o f sheets on rotary cutters, a drying 
on q continuously working band-drier then weig­
hing, baling and packing with detection of metal 
particles by an appropriate device 

.-\t tha t time ihi^ proccNs was quite modern and 
gave rubbers with high rales o fc u rc  and a lOO";, 
elongation m odulus between 7 and 8 kg,.cm-. The 
french m anufacturers who were regular purchasers 
o f this rubber, wished to reccive this type of rubber 
which had the high mechanical properties and 
high cure rates required in manufacturing firms,

Preparation
I. R. C .A. set out its own pilot-factory in 1968 

to try new preparation systems, particularly using 
ham m er mills and vibrating driers. The latter 
were disapptMnting for nuturul rubber because of 
its stickiness, bu t hammer mills were improved by 
lining of sharpened knives instead of hammers, 
generally at a 90“ angle, which resulted in a 3 0 " ' 
decrease o f the energy consumption o f the hammer 
mill and in an inc'rease o f prcnluclion rising to 
nearly 2 tons hour for a 35 CV apparatus.

The polyvalency o f the hammer mill was thus 
dem onstrated, as it was a better rubber cleaner 
with nat hammers and an excellent granulator with 
sharpened hammers.

The hammer mill, considering of course a  device' 
w ith fixed hammers which in spite o f more 
im portant energy peaks are superior to flying 
hammers, has the following advantage: a single

• Paper pre>enteil J t  the lniem#tiona( Rubber Re>eati;h 
2ft-215, September 1974

apparatus is sufficient for preparing and granulat­
ing and this type o f apparatus is par»cularrv slrong. 
For instance, after live years' use, the hammer 
mill o f the pilot factory did not need any repair 
relating to motors, bearings, etc.

The hammer mill must be fed withcreped sheet. 
The creping may be summary for rubbers from 
coagulated latex: one or two passes or an eight- 
pass creping for lower grade rubbers.

Thus, the firm include now a  delivciy and 
storage area for lower grade rubber and  latex, a 
creping stage, a hammermilling stage. ,i deep bed 
dryer built locally and replacing the \tbraiing 
drier, a weighting and pressine divice which also 
never failed for five years.

The aim of this factory is to >tand for whai the 
new factories set up in the Ivory Coast might be 
as the production increases.

It is clear that the studies aimed at simplifying 
the prepanttion material and at increasing they idd . 
Both objects were attained.

Some studies were devoled to the development 
o f a special processing system for cumulative 
lapping rubber. This system, called polybag 
invented by Soulhorn in Malaysia and used on an 
industrial scale in large areas 'Mth success, since 
a plantation fitted with polybag ailovis the prepar­
ation of 95“  ̂o f the production under the single 
form, which is o f advantage and polyl»g might 
constitute in Africa one of the possible lypes of a 
future standard natural rubber.

The preparation o f polybag is similar lo the 
preparation o f lower grade rubber for il is neces­
sary to  homogenize carefully the rubbers from 
different clones so as to  get a satisfactory evennes-' 
in colour and PRI.
“■.Asan indication, polybag rubbers pos.sess the 

average following properties:
— Im purities................  0 2 0 -0 .25
—Volatile: m a t te r s .. . .  0.35

-A shes........................  0.35

and Dev-elopmeni Board Scientific Symposium. Coobin



- -N tlrogeii.......................  0.2.-5 This 10"; includes, fo r a g reat p a ri: TC  R ubbers
- ................................ 42 fo r which cure rates arc  given. These % urcs

“ P R '................................. 60 +  5 show that ihe  Ivory C oaM production  is ex irem dv
,  , — up-lo-dfite though  its am ount is slill vmai!.

— t a h i u r ............................. between the co lour o f  v » r,, . i i • > i-
laicv rithher •ind ihe - intensive technological studies on  cumiil-
co lour o f  cun  Inmo «heir
rubber characteristics; as said before, they showed to be

equal o r slightly superio r to  those o f  the best
T he dynam om etric  properties o f  these rubbers 

are  q u ite  the  sam e as those o f  latex rubbers. But •- R- t ' .  A . is now trying, on  a  lab o ra to ry  .scuic
the dynam ic properties are  slightly superior to  the  to  increase the evenness o f the co lou r o f  poiybai;
la tter, because o f  the  hydrolysis o f  som e proteins rubbers a s  well as o f  their P R l. E conom ic studies
during the storage within w ater fo r ab o u t one pointed o u t the availabiiily  o f  the process fo r tbe
m onth . This gives a m aterial whose rubber Jvory C oast and  the C am eroons. for in th is coun-
hydro-carbon  con ten t is slightly higher. try. polybag is the m ost com m only produced.

Polybag ru b b e rp rep a ra tio n  techniques including A testing centre o f  1. R . C. A is located in ihc
SIX passes m creping m achine and  one in ham m er W estern C am eroons. I t  is nearly the sam.- ii,..
mUl have now reached a  high sw ge o f develop- one in  the Ivory Coast. I( gives technical specilic-
ment- I t  is to  be noticed th a t the drying o f  this a tions to  the p roductions o f  the m ain p lan ters in
m b b e r  is less easy th an  fo r latex rubber because the C am eroons. which arc  sold principally  under
o f  Its closed structu re  and  its g reater slickiness. the shape o f  reagclom eraied g ranulates in 33 13 kc

bales. ■■■

TechBological Studie-s . basic raw
VI . I . . I - . m ateria ls which m ight be mixed with rubber thus
N atu ra l rubber technical specification has been giving to m anufacturers ihe possibilitv  o f'lo ca l 

»  K veral years , h .  m ain ob jec. o f .h e  * r v 'i «  o f  supply  w i.hou . using carbon  K  in”
cliK k ine  off the » hilc geltine excellcnl p ropcrlies. T iius red clay

m i u i n J  ^n n i L  t°“ f  m asierbaiches and  mascerbalches
in setting  in place a centralized testing service reinforced with local proteinv from  iKherv srr-m<
enabling  to  check the p roductions o f each factory which would be unused otherw ise have been
lo r  each quality  in a  statistically  safe way. developed. a  oinerw ise have been

“'l^bilized viscosity arc  also
o f  ISO, as well as the  specification grades. A s a  under study as fa r as som e m anufac tu rers re
m atte r o f  fact, we though t it was no rm al to  ad o p t interested.
a t once those defined by the m anufacturers who i p  r  a .,1 1 1
arc the users o f  this ru b b e r 5 '  > advicc lt>ca!ly to  a certain

o f  rubber m anu lactu rers who rely i>n its 
It IS to  be noticed th a t in add ition  to  th e  usual laboratory  results to  im prove their production

loweV grade rubber^. The whoTe v o r f

....... .

sold accord ing  ,o  the G reen Book descriptions. producer c o S c ? "



Phytophthora nicotianae var parasitica (Dastur) Water house on 
Hevea brasiliensis in South India

T h o m so n  T E d a th il and M K G e o rg e
Rubber Research Institute of India. Koltay«m-685 009

hrasillensis  v .................... ..  . _____ ______  ___ _____
during the jPAiMp/i/Apra difcasc seaw'n of July 197). . .  
n icotianaf var parasUicn wa$ isolated from tbe infecKd 
petioles and fruits o f rubber- The jsiilaJc. when artificially 
inoculated on heallhy twigs o f the clone RR1M70I. pro­
duced typical symptoms of abnormal leaf f«ll disease of  
rubber under controlled conditions in the laboratory. Ths 
pathoscn \^as reisolated from anilkially iooculatcd ami 
infccied plant pans.

Phyiophthora causes a num ber t)f disease', in 
rubber. Among the varioui disease^ caused by the 
palhogen in rubber, the abnorm al leaf fall disease. 
resuUing in prem alurc leaf fall and die back of 
lender shoots, causing considerable loss o f crop, 
is the mosi serious disease o f rubber. Two species. 
P. pahnivora ( Bull) Bull, and P. meadii (M e Rae) 
are  reported to  cause abnorm al leal' fall disease 
o f rubber in India (2). N o reports arc available 
on  P. nicotianae var pani.\itica causing any disease 
in Hereo. This is the first report o f this pAthoeen 
causing abnorm al leaf ftill d ise a ^  in Hevea.

thoroughly sprayed v.ith water and enclosed inside 
polythene hags, the inside of which were also 
sprayed with water and incubated at 22 +  2 'C  and 
100";, relative humidity for 72 hrs.

Results and Discussions 

Inoculatcd leaves produced typical black lesions 
on the petioles with a drop of latex coagulated, in 
the centre. Lesions were noticed on the leaf
lamina also. In the artificial inoculation studies, 
'J0% of the incx-tilaled leaves took, infection and 
they absciscd and dropped off from the iwigs. 
when taken out o f the polythene bags. The 
pathogen was rc-isolated from the infected petioles 
and compared with the original isolate. Hyphae 
of the fungus were fairly uniform in diameter, 
measuring 8.33ju with frequent byphal sweilings. 
Chlamydospores were produced in rubber leaf- 
extract agar medium and they measured 35.15/*

M aterials and M tthod
During the Phvniphlhoui disease season m July 

1971. infected petioles and fruits o f rubber were 
collected from an isolated rubber estate snuatftt 
a t an ele\alion  o f about 915 meters M. S- L. at 
Vundiperiyar. Kerala Siaie. li>dia. The pathogen 
was isolated by tissue culturing ot ihe^ 
m aterials on poluto-dextrose agar and identified 
as P. niivrlm ae  var parasitica by the Common­
w ealth M ycological Institute. Surrey. England 
(IM I N o. 1657.^3). The fungus was grown on 
llilVcreiil media to  >ludy its m orpholoay and 
reproduction. The isolate »as 
s |« .rang ia  in Lima.l>ean agar, ' twias “ f
-iBur and so il-ettracl agar. Healthy l^ tgs ot
rubber p lants (R R IM  701) « i r e  
spurang 'a l suspension ° f  1'“ f ' “ ' S

sporangial suspension, Inoculatea i«ig=.

r
s  • ' K

Fig. 1



Fig. 2

form ing ra th e r tardUy (after 2 weeks), im ercalry, 
becom ing yellowish brow n with age. S porangia 
were broadly  ovoid, w ith sphericai basal portions 
and  n o t noticeably narrow ed in the  ap ical part. 
papiHale, m easured 42.73/^ x32.40(U on an average 
(F ig. 1). S jw rangia  got detached w ith a very 
sho rt pedicel. O ospores were not p roduced in 
single cu lture, b u t were readilv  form ed when pair­
ed w ith P. m foc///and m easured 2 4 .99//. an therid ia  
spherical (Fig. 2). C ulture  was irregularly fiuffv 
in an  irregular rosette p a tte rn  (F ig. 3|.

F ig. 3
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Processing and service properties of oil extended natural rubber 
prepared from Latex

E V Thoma*. K S G opalakrishnan and K Kochappan Nair
Rubber Research Institute of India, KottByam 686 009

Introduction:

Oil extension was started in natural rubber as 
a step to improve its competitive position with the 
gfiieral purpose synthetic rubbers. M ost o f the 
general purpose synthetic rubbers are available in 
oil extended forms and have definite advantages 
in the m anufacturine operations. The earliesi 
a ttem pt a t extension o f natural rubber was by 
using pine ta r (3). Subsequently various process 
oils have become popular as rubber extenders and 
plasticisers In the studies conducted by Van 
Amerongen (10). mixing o f oil with natural rubber 
was done in the dry stage by m astication in open 
inilis. G rosch (4), has la ter compared the service 
properties o f the treads prepared from oil extend­
ed natural rubber w ith that o f OESBR, Simulta­
neously attem pts were made by the various Rubber 
Research Institutes for the preparation o f oii ex­
tended natural rubber from  la te \ (7. 8. 9) 
(O F N R -  L)

The difikuliBCS encountered during the earlier 
stages o f preparation o f O E N R -L  were its 
decrease -n physical properties and the cold flow 
characteristics. These defects were mainly due to 
the  a ttack of the rubber hydrocarbon by the oil 
molecules (6). So attem pts were made to carry 
ou t oil extension .tRer treating (he latex with cross 
link mg agents or after addition of carbon black (11. 
Lat r  w ith the intr.'duction of mi>dern prt>cessing 
m ethods Chin Pen Sung and O’conell (.21. have 
reported tha t oil extension o f latex can be done 
with succesi if undiluted field latex is used for the 
work. Thev have also found that the physical 
properties oVOHNR -1. arc comparable to those 
o f the dr> oil mixed (OENR ~ D ) stocks, 
K arunarathne (5) in aneariie r work has reported 
(hat the service properties of the treads prepared 
from  O EN R  I. are inferior to those of the treads 
from OS-NR --D,

So the present work was undertaken with the 
followiug objectives (i) to examine the possibility 
o r elim inating peptiser in (he haabury mixing ot 
O E N R — L and  low viscosity rubber containmg
10 phr oil. ( i i) to  arrive a t satisfactory levels ol
011 content for the preparation o f oil extended and 
low viscosity nibbers. (iii) to assess the road 
wearing qualities o f tread rubber prepared trom

OENR—L, (iv) to assess the storage hardcnine 
properties o f O E N R -L . (v) to compare the 
physical properties of natural rubber loaded with 
dilTerent levels o f aromatic and naphthenic oils,

.Materials and Mithnd>;

Two types o f process oils vi^. Rubber Oil A 
laroinatic) and Flex on—542 (naphthenic) supplied 
by M/s. Esso Standard, Eastern Ltd., were used 
in the study.

Preparation of oit emuisloD:

Oi! emulsion was prepared by heating oil with 
the required am ount o f stearic acid (4%  on weight 
o f oil for aromatic and l'5°<> for naphthenic) and 
pouring the hot solution into equal weight of 
water containing a  little ammonia under vigorous 
stirring. The rate of addition during the initial 
stages should be controlled so as toobiain uniform 
mi.King. A stable emuhion which mixed well witli 
latex was thus obtained.

Preparation of OENR—L and OENR—D:
Undiluted field latex, o f predetermined d, r. c. 

and free from tendency for pre-coagulation, is 
mixed with calculated amount of oil emulsion, so 
as to obtain the required amount of oil in rubber. 
This mixture is then properly blended and coagul­
ated with acetic acid. The sheets so obtained 
were smoke dried and used for the evaluations. 
The drying was over in about five to seven davs. 
When the oil content was above 10 Phr. there was 
difficulty in getting perfjctly dry sheets. But 
sheets up to 10 Phr oil content could be ^mokc 
dried in five days without any difficult). Sheet 
rubbers with 5.10, 20 and 30 Phr oil content were 
prepared using the two grades of oil. In dry 
mixing, the corre!;ponding levels o f these oils were 
incorporated with sheet rubber at the time of 
compounding.

Compounding and testing;
The sheets were examined for their Mooney 

Viscosity before and after a storage period o f four 
months. The formulation used for assessment is 
given below:



R ubber —
Oil —
H A F Black -  
Z nO  —
Si. Acid 
H 8S 
S .

100.0
{variable)
50.0
5.0

—  2,0
—  0.85
—  2.25

R ubber —
Oil —
P cpliser —
H A F . Black — 
Z nO  —
St. acid —
PBN ~
HBS —
V u lca la rd A  — 
S ulphur —

100
(V ariable) 
(A s lequired) 
50 
5

0.6
0.5
2.0

T he details o f  the  com pounding  are  given below;
Balcli I O E N R — L with 22.5 p h r  arom atic

oil. N o peptiser.

Balch l i  D ry sheei rubber blended wilh 22.5 
ph r a rom atic  oil in banhury 
(O E N R -D ) Peptiser 0 .2 phr.

Baich III Sheet ru b b e r extended in ihc latex 
stage w ilh 10 ph r a rom atic  oil, N o 
pepliscr (low  viscosity).

Balch IV D ry sheet rubber blended with 10 phr 
a rom atic  oil in banbury  (Peptiser 
0.2 phr).

Schedule of m ixing:
Batch I Balch II

n w  in 
ininiires

C om pounding  o f sheet rubbers contain ing  different 
levels o f  th e ' tw o oils was carried ou t in 12" 
laboratory  mill accord ing  to  ASTM  procetlure. 
S im ultaneously d ry  rubber sheets w ere also 
com pounded  in the  sam e form ulation  w ith addition  
o f corresponding  levels o f  oil, in each, a s  present 
in the respective O E N R —L. The sam ples were 
cured a t  the op tim um  cure tim e (from  Viscuro- 
m etcr da ta ) fo r the determ ination  o f  various 
physical p roperties and  physical tests were carried 
o u t on  the cured samples.

Large scale mixing studies to  asi»ss 
the processing d iaractcristics:

Large scale mixing studies were carried o u t in 
a  size 3A banbury. These s tud ies w ere conducted  
using sheet rubbers extended in the latex stage 
with 22.5 and  10 P h r a rom atic  oil. D ry sheet 
rtibbers were prepared from  the sam e lot o f  latex 
and  oil m ixing in the dry stage was carried  o u t for 
assessing the tim e fo r com pounding . T he form ul­
a tions and  th e  schedule o f  mixing used are  given 
below :

Oi iJeT o f  
addition

0 load
O E N R -L  

} Zinc oxide
H  S tearic acid

+  J  black 
3 ith  Black
4th M inute  D um p.

Time in 
minutea

OrdiT o f  
addition

0 Load rubber
+  peptiser

1 Zinc oxide
2 S tearic acid 

+  i  b lack
4 iB la c k  +  oil.

5 th M inute  D um p.

Sulphur, accelerator and  o th e r ingredients were 
m ixed by a  second stage o f  m ixing a fte r cooling 
the stock overn ight. T he sam e m ixing cycle was 
used fo r B atches 111 and  IV. In the  case o f  Batch 
III, pep tiser was n o t required in the  first stage of 
m ixing even though  there was no  reduction  in 
m ixing tim e. The dum p  tem peratures o f  the 
b anbury  while m ixing the O E N R -L  slocks were 
found to  be low er than  those fo r  the d rv  m ixine 
operations.

P repara tion  o f (read and evaluation of 
Service properties;

T he com pounded  slocks ob ta ined  from  batch 1 
an d  II were used for the p ro d u ctio n  o f  tread 
rubber. T he stocks were hom ogenised in mixing 
mill and  ex truded  th rough  a  factory  ex truder, so 
a s  to  o b tain  s tan d ard  treads fo r jeep  tyres. C ushion 
backing  was also given on  the ex truded  treads at 
the tim e o f  extrusion . Sm oo th  ex trusion  was 
possible in bo th  cases and  th e  ex truded  stocks 
were free from  defects. The treads w ere used for 
re tread ing  the jeep  tyres o f  the R ubber R esearch 
In stitu te  o f  Ind ia , In all cases, where the service 
testing was carried o u t, care  was taken  to  see that 
the load on  the experim ental ty res was identical 
during  actual service. This was ensured  by fixing 
the tyres retreaded  with dry  and  latex extended 
treads on  either side o f  the back wheel o f  the jeep. 
T he position  o f  the ty res was intcr-changed 
periodically.

R esults and discussion:
T able  I gives the change in M ooney  Viscosity 

o f  the  O E N R -L  during  a storage p<*riod o f  four 
m onths. T ab le  II gives u com parison  o f  the 
physical p roperties o f  rubbers ex tended  wilh 
d iflerent levels o f  naphthenic  oil in th e  dry and 
latex stages, w hile T able  HI gives the correspotKl- 
iiig values for a rom atic  oil. T hese results are 
fu rther explained in th e  h istogram s I, M and  HI.

F rom  T ab le  I it can be seen tha t the storage 
hardening  in O E N R -L  decreases a s  the  oil conten t 
increases. But the harden ing  observed for low 
oil concen trations is a lm ost com parab le  to  th a t for 
o rd in ary  sheet rubber. A n  exam ination  o f the 
d a ta  in tab le  II and  MI and  the three histogram s



will show tha t the physical propcrUes o f oil 
cxtcncJcd rubber prepared in the dry and latex 
stage arc com parable. From the histograms it 
can also be seen tha t the pcrccntage rcleniion in 
physical properties after aging is in general sufwrior 
for arom atic oil. The abrasion resistance o f the 
itockj- w ith 30 phr arom atic oil is found to decrease 
to  a considerable extent, Because o f these two 
reasons in the large scale studies, aromatic oil is 
used and the level fixed fo rO E N R -L  was 22.5 phr. 
F rom  Trebles II and 111 it may also be seen that 
there is no  appreciable d rop  in any o f the mechani­
cal properlies at an oil loading of 10 phr. But 
sheet rubbers with this level o f oil can give a 
reasonable reduclion in Mooney viscosity. So in 
the large scale studies 10 ph r oil level is seleclcd 
for Ihe preparation of low viscosity sheet.

Under large scale mixing studies it was explained 
jh a t the O E N R -L  with 22.5 phr arom atic oil 
could be masticated and compounded in the 
banbury without the use o f peptiser. Further it 
is also observed tha t Ihe mixing o f black and other 
ingredients with O E N R -L  could be carried out. 
one m inute earlier than Ihat with the dry oil mixed 
lot. These observations clearly ^ihow that uie of 
oil extended rubber will help in reducing the cost 
o f  com pounding and in increasing the through put 
o f the basic mixing units. It is further seen that 
the  sheets with 10 phr oil also do  not required 
peptiser for m astication. But the storage harden­
ing o f the sheets with low levels o f oil is appreci­
able. and  so it is doubtful as to whether these 
arades can give the same performance after a 
storage period o f six m onths as the fresh sheets.

In the studies conducted hy K arunarathne 
tloc~cit) it is reported that the wearing qualities 
o f treads prep;ired from O E N R -L  i» inferior to 
tha t f ro m O E N R  D. But in the present study, 
there was no indication o f evccssive wearing loss 
m the ease o f treads obtained from O EN R-L. 
F urther, the reireuded treads do not show any 
tendency for tread separation, oil migration or 
groove cracking. The treads with Ihis high level 
o f oil could complete sati&faaory running tor 
16000 Kras, h  all these aspects the tyres reiread- 
e d u s in g O F N R -L a n d  O E N R -D  gave comparable 
performance.

I tm u y  be seen from the tables H a n d  III that 
ihere is a drop  in physical properties of the 
valcanisates as the oil
observation is in agreement with that o f  the 
previous workers (Van
a t high oil loadmgs. properties like hardness and 
abrasion resistance are ^
it may be remembered that OENR or O t ib K  is

ing satisfactory service properties.

Conclusions:
(i) Use of O EN R -L  will help in reducing the 

mixing lime and in eliminating the cost o f peptiser 
Ui) The service properties of the tread prepared 
from O E N R -L  and O EN R -D  are comparable 
(III) Storage hardening o f raw rubber with high 
levels o f oil is not appreciable, (iv) Lo\\ viscosity 
rubbers also do not require peptiser in .banbury 
mixing provided there is no much time lag between 
its preparation and comfwunding.

The authors are grateful to the Director of 
Research for his keen interest in this study. The 
preliminary work carried out by Dr. N. H. Siva- 
ramakrishnan and D r. P. John Jacob formerly 
Dy. Directors of R. R. i. I., in the standardisation 
of procedure for preparation o f OENR-L is grate­
fully acknowledged. The large scale mixing studies 
in size 3A  banuury was carried out at M. s. MRF, 
Vadavathoor and the extrusion of tread was carried 
out at M/s. General rubbers. Industrial Estate. 
Ettumanoor. The moulding part o f the work 
was done at .M/s. Premier Tyres, Kalamassery. 
The valuable assistance and co-operation provided 
by these Factories are also remembered with 
thanks.
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R u b b e r —
Oil —
H A F  Black — 
Z nO  —
Si. A cid —
H 6 S  —
S . —

1000
(variable)
50.0
5.0
2.0 
0.85 
2.25

Schedule o f mixing:

R ubber
Oil
Peptiser
H A F. Black
ZnO
Si. acid
PBN
HBS
V ulcalard  A 
S u lp h u r

100
(V ariable) 
(A s required) 
50 
5

2 
0.6 
0.5 
2 .0  '

Time in 
miiii/ftw

C om p o u n d in g  o r  sheet rubbers  con tain ing  difTereni 
levels o f  th e  tw o  oils was carried  o u t in 12" 
lab o ra to ry  mil! accordinj! to  A STM  procedure. 
S im u ltaneously  d ry  ru b b e r sliecls w ere also 
com p o u n d ed  in the sam e fo rm u la tion  w ith add ition  
o f  co rresp o n d in g  levels o f  oil, in  each, as present 
in th e  respective O E N R — L, The sam ples were 
cured  a t the op tim um  cu re  lim e (from  Viscuro- 
m eler d a ta )  fo r  the  d e te rm in a tio n  o f  various 
physical propertie.'; and  physical tests were carricd  
o u t on th e  cu red  sam ples.

L arge scalc mixing studies to assess 
the processing d ia rac tc ris tics :

Large scale mix.ing stud ies w ere carried  o u t in 
a  size 3A banbury . T hese s tud ies w ere conducted  
using sheel rubbers  ex tended  in  the latex stage 
w ith 22.5 and  10 P h r  a ro m a tic  oil. D ry sheel 
ru b b e rs  w ere p repared  from  th e  ia m e  lo t o f  laiex 
a nd  oiJ m ixing in  the dry  stage w as c arried  o u t for 
a&sessing th e  lim e fo r com pound ing . T h e  fo rm ul­
a tio n s  and  the schedule  o f  m ixing used are  given 
below :

Order o f  
addition

0 load 
O E N R -L

1 Zinc oxide
11 S tearic acid

+  1 black 
3 i t h  Black
4th  M inu te  D um p.

Batch II 

Time in 
mimui's 

0

Order o f 
adciitian 

Load rubber 
+  peptiser

1 Zinc oxide
2 Stearic acid 

- i - |  b lack
4 iB la c k + o il .  

5ih M inute D um p.

T he de ta ils  o f  th e  co m pound ing  a re  given below :
Batch I O E N R  - L  with 22.5 p h r a rom atic

oil. N o peptiser.

B atch  11 D ry  sheet ru b b e r blended  w ith 22.5
ph r  a ro m a tic  oil in  banbury  
(O F N R -D )  Peptiser 0 ,2 ph r.

Batch  Ilf Sheet ru b b e r ex tended  in the latex
stage w ith 10 ph r a rom atic  oil. N o 
peptiser (low  viscosity).

Batch IV D ry  sheet ru b b e r blended with 10 phr
arom atic  o il in b anbury  (Peptiser 
0.2  phrj.

S u lphur, acce le ra to r an d  o th e r ingred ien ts were 
m ixed by  a second stage o f  m ixing a fte r cooling 
the stock  overn ight, T h e  sam e m ixing cycle was 
used  fo r Batches III and  IV, In the  case o f  Balch 
III. peptiiKr w as n o t required  in the first stage of 
m ixing even though  there  w as no  reduction  in 
m ixing tim e. T he d u m p  tem pera tu res o f the 
b an b u ry  while m ixing the O E N R -L  stocks were 
fou n d  to  be low er th an  those for the  d ry  m ixing 
operations.

P repara tion  of tread  and evaluation of 
.Scrvice p roperties:

T he com pounded  stocks ob ta ined  from  batch  I 
an d  11 w ere used fo r the  p ro duction  o f  tread 
rubber. T h e  stocks v.'ere hom ogenised in mixing 
mill a n d  ex truded  th rough  a factory  ex truder, so 
as to  ob ta in  s tan d a rd  treads fo r jeep  tyres. C ushion 
backing  w as also given on  the ex truded  treads at 
the  tim e o f  ex trusion . S m ooth  ex trusion  was 
possible in bo th  cases and  the ex truded  stocks 
w ere free from  defccls. T h e  treads w ere u.sed for 
re tread ing  th e  jeep  tyres o f  the  R ubber R esearch 
In stitu te  o f  Ind ia . In all cases, w here the service 
testing  was carried  o u t, care  was taken  to  see tha t 
the load on  th e  experim ental tyres was identical 
du rin g  actual service. T his was ensured  by fixing 
the tyres re treaded  with dry  and  latex extended 
treads o n  e ith e r side o f  the back wheel o f  the  jeep. 
T he position  o f the lyres w as inter-changed 
periodically ,

R esults and discussion:
Tab le  1 gives the change in M ooney  Viscosity 

o f  the O E N R -L  d u ring  a  storage p rrio d  o f four 
m onths. T ab le  II gives a com parison  o f  the 
physical p roperties o f  rubbers ex tended wiih 
dilferen t levels o f  naph then ic  oil in th e  dry and 
la tex  stages, w hile Table  III gives the co rrespond­
ing values for a ro m a tic  oil. T hese results are 
fu rth e r explained in the h istogram s 1, II and  111.

F ro m  T ab le  1 i t  can  be seen th a t the storage 
h a rden ing  in O E N R  -L decreases as th e  oil conten t 
increases. B ut th e  harden ing  observed fo r  low 
o il concen tra tions is a lm ost com parab le  to  th a t for 
o rd in ary  sheet rubber. A n exam ination  o f  the 
d a ta  in tab le  II and  111 and  th e  ihree histogram s



will show tha l Ihe physical properties o f oil 
exicndcd rubber prcpiircd in ihe dry and latex 
stage arc comparable. From the hiilograms it 
c an  also be seen that the percentage retention in 
physical properties after aging is in general superior 
for arom atic oil. The abrasion resistance o f the 
S locks with 30 ph r arom atic oil is found to  decrease 
to  a  considerable extent. Because o f these two 
reason!: in the large scale studies, aromatic oil is 
used and  the level fixed for O E N R -L  was 22.5 phr. 
From  Ti.bles II and 111 it may also be seen that 
there is no appreciable drop  in any of the mechani­
cal properties a t an oil loading of 10 phr. But 
sheet rubbers with this level o f oil can give a 
reasonable reduction in Mooney viscosity. So in 
the large scale studies 10 phr oil level is selected 
for the preparation of low viscosity sheet.

U nder large scale mixing studies it was explained 
th a t the O E N R -L  w ith 22.5 phr aromatic oil 
could be masticated and compounded in the 
banbury  svithout the use o f peptiser. Further it 
is also observed tha t the mixing o f black and other 
ingredients with O E N R -L  could be carried out, 
one minute earlier than that with the dry oil mixed 
lot. These observations clearly show that use of
oil extended rubber will help in reducing the cost 
o f com[)Ounding and  in increasing the through put 
o f the basic mixing units. It is further seen that 
the sheets with 10 phr oil also do not required 
peptiser for ninstication. But the storage harden­
ing o f the sheets with low levels o f oil is appreci­
able and so it is doubtful as to whether these 
grades can g i\e  the same performance after a 
Storage period o f six m onths as the fresh sheets.

In the studies conducted by Karunarathne 
(liK-cit^ it is reported that the wearing qualities 
o f treads prepared from  O E N R -L  is mferior to 
tha t fro m O E N R  D. But in the present study, 
(here was no indication of excessive " " r i n g  loss 
m  the case o f  treads obtained from O tN K  I .  
Further, the relreaded treads do  not show any 
trndcncy for treaJ sepatslion, oil m igfalion or 
groove cracking. The treaJs will, Ihis high leve 
S r oil could complcle salisfaclory tunning lor 
IWXXl Kms. 1" all Ih 'sc  iispeclsthe lyrC! rclread- 
e J  u^ingO EN R  L and OENR D gaiecom parable 
performance.

It may be seen from the tables 11 and III that 
there is a d rop  in piiysical properties of ihc 
valcanm aes as the oil the
observation is in agreement with o '
previous workers (Van A merongen-l^'-cit). Thus

S S E f S i S S s
ing satisfactory service properties.

CoDcJusions:
(i) Use of O EN R -L  will help in reducing the 

mixing time and in eliminating the cost o f peptiser 
tii) The service properties of the tread prepared 
from O EN R -L  and O EN R -D  are comparable, 
(iii) Storage hardening of raw rubber with high 
levels o f oil is not appreciable, (iv) Low viscosity 
rubbers also do not require peptiser in .banbury 
mixing provided there is no much time lag between 
its preparation and compounding.
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Type and  am o u n t o f  oil 

B lank
N aph lhen ic  O il 7.5 Phr 
N aplnhen ic  O il 25 P hr 
A ro m atic  O il 7.5 P hr 
A rom atic  O il 25 P hr

M L  ( I + 4 )  lOO'C 

19-2-73 l3-6-'73 

83 95
70 88
49 
73
52

57 
88
58

Physical Properties LN 
5 Phr

LN 
10 P h r :

LN 
20 P hr

LN 
30 Phr

D N  
5 Phr

D N  
10 P h r

DN 
20 P h r

DN  
30 Phr

M o d u lu s 300%  Kg/cni^
BA 209.5 172,3 166,1 150,4 188.0 210.7 141.3 126.3
A A 219.3 J89.2 174.4 158.7 232.1 222.3 157.9 156.!

T ensile s tren g th  Kg,cm*
BA 279.3 273.9 297.5 323.1 279,2 322.9 278.2 286.5
AA 230.7 202.8 186.1 230.4 266.6 297,6 229.4 259,8

E longation  a t b reak%
BA 380 420 450 490 384 406 490 490
AA 315 318 320 396 342 378 390 412

H ard n ess  S h o re  A 58 54 49 45 56 50 47 4’’
R esilience % 64.0 6L5 60,0 61.0 66.5 64.1 64.1 62.5
A b ras io n  loss cc/hr. 0.2649 0 .3207 0 .3146 0*,3548 0'.2468 0,2470 0.3454 0,6612

L N Latex ex tended  vfith  naphithenic oil.
D N D rv  ex tended  w ith naph th en ic  oil.
BA Before ageing.
A A A fte r ageing for 96 hours a t 70 + 1“C.

T a b l e  III

Physical p roperiies LA LA LA LA DA DA DA DA
5 Phr, 10 Phr. 20 Phr, 30 Phr 5 Phr, 10 Phr, 20 Phr, 30 Phr.

M o d u lu s 300^{, Kg.'cm*
BA 183.5 182.2 152.4 112.1 229.8 l«9.2 133.3 105.9
AA 214.6 204.0 161.6 134.6 242,7 205.6 157.5 128.x

Tensile  s tren g th  K g cm -
BA 283.5 283.6 280.3 252,7 320,0 332.6 268.1 249 9
AA 231.8 234.3 242,4 233.2 279.4 288.6 225.3 235,6

E longa tion  a t b reak %
BA 410 430 444 500 392 454 456 496
A A 326 340 410 445 345 406 412 446

H ardness  Shore A 59 55 51 45 55 55 49 45
R esiliencc% 62.0 61,0 59.5 59.0 63.1 61.0 60.0 59,0
A brasion  loss cc/hr. 0.2384 0.2336 0.2686 0.4592 0.2632 0.2857 0,3725 0.5916

LA Latex ex tended w ith a ro m a tic  oil 
D A  Dr> ex tended  with a ro m a tic  oil

BA Before ageing,
AA  A fte r ageing for 96 h o u rs  a t  70 +  I “C.
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A  Study on the Relative Efficiency of some Nitrogenous 
Fertilizers on the Growth of Rubber Seedlings in the Nursery

K I Punnooje, M AbduJ Ka»am and S Narayanan Potty
Rubber Research Institute of lnd», Koltayam-686 009

In order 10 study ibc comparative efficiency of five 
nilrogerjous fertilizers,_ viz; ammonium sulphate, urea,

bilocational trial was conducted during the period from 
19f9 to 1972 in two nurseries of the Rubber Board. A 
uniform dose of nitrogen at the rate of 2S0 kgi'ba was 
supplied through the different fcrtili«rs. It was observed 
frora all these trials that there wa? no significant difference 
among the three fertilizers v-iz; ommonium sulphate, i

Tlie beneficial cffects o f nitrogenou«> fertilizers 
on  the grow th o f rubber seedlings have been well 
established. Exhaustive experiments were done in 
these lines by M iddleton and Chin TetT soy  (1964) 
and  Saleh (1965) in M alaysia and by the Rubber 
Research Institute o f Ceylon (Anon. 1966 and 
1968). But no  experimental e\ idence is a t present 
available to  prove w hat form o f nitrogenous 
fertiliser would be m ost efficient and  economic for 
rubber seedlings under the soil and climatic condi­
tions o f the rubber grofting tract.s o f South India 
Hence with this object in view, the present investi­
gation was taken up in which five form s of 
nitrogenous fertilizei^ commonly available in the 
m arket viz; am m onium  sulphate, urea,am m onium  
sulphate nitrate, calcium ammonittm nitrate and 
Chilean nitrate were mcluded,

Kxperimeotal
A biliKationa! trial \\as conducted in the RRIl 

nursery and in the C entral Nursery o f the Rubber 
Board in 1969-70, The trial was repeated in 
197a-7l and  1971-72 in the C entral Nursery, ho r 
the repetition o f the trial, new areas w c'e  selected 
esery  year. The following were the treatment-^ 
included in ihc trial:

T l Urea
T2 -  Ammonium sulphate nitrate
X3 — Chilean nitrate
T4 Calcium am m onium  nitraie
J 5  _  AmiTtonium sulphate 
T6 — N o nitrogen application 

Nursery beds o f four feet width were prepared 
and germinated Tjir-1 monoclonal seeds planted

at a spacing of .^0x30cm during August Septem­
ber. The plot size was 3 x  1.2 m with 40 seedling'*. 
A uniform dose of nitrogen al 250 kg'ha was 
applied in thedifTerent forms as per the tr«lm ent>, 
in two equal split doses at 8 and 16 weeks after 
planting. Phosphorus al 300 kg Ps05,.ha. potash 
a l 250 kg KjO ha and magnesium at SO kg MgO 
ha were uniformly applied in all the plots jn two 
equal split doses along with the iirst and second 
applications of nitrogen. The fertilizers were 
applied in between rows o f plants and forked into 
the top 2-3 cm of soil using a mammatty fork. 
The beds were mulched with dry leaves after 
fertilizer application. The iinal height and 
diameter o f individual seedlings in the net plot 
area o f cach plot consisting o f 16 «edlings were 
recorded during June-July every year.

The height o f the seedling was measured from 
the collar region of the stem to the apical grow­
ing point and the diameter at the collar region 
Seedlings in the net plot with diameter 18 mm and 
above at the collar region were considered as 
buddable and ihe percentage of buddable seed­
lings was worked out.

The data  on height, diaincier and percentage of 
buddable seedlings were statistically analysed and 
the means given in the Table. The values of 
pcirentages being not normally distributed were 
transformed to angles and then analysed. For 
convenience o f comparison, the percentage figures 
are also furnished along with the transformed 
angles in the body o f the Table. The values of 
S. E. and C. D. are also given in cases of signific­
ance for comparison of means.

Results and Discussion
With regard to the height o f seedlings, no signi­

ficant difference in response was noticed among 
the various forms o f nitrogen a t the RRII Experi­
ment Station during 1969-70 season. The average 
effect o f nitrogenous fertilizers was signilicantly 
^uperior to  that o f no nitrogen treatment. The 
highest mean values were obtained for urea and 
ammonium sulphate nitrate, followed by 
ammonium sulphate.

Similar results were obtained for the diameter 
o f seetllings also. Ammonium sulphate nitrate
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A study on the Relative Efficiency of some Nitrogenous 
Fertilizers on the Growth of Rubber Seedlings in the Nursery

K I Punnooje, M Abdut Kaiarn and S Narayanan Potty
Rubber Research Institute of India, Kottayam-686 009

In order to siudy the comparative efficiency of five 
nitroganous fcriiJiiers, viz; ananooium sulphate, urea, 
ammonium sulphate nitrate, calcium airuDonium nitiate 
and Chilean nitrate on the growth of rubber id l in g s ,  a 
brilocationat trial was condmrtcd during the period from 
1969 to 1972 in two nurseries of ihe Rubber Board. A 
uniform dose o f  nitrogeo at the rate of 250 kglha was 
supplied through the diKerent fertilisers. It was observed 
from all these triab that there v,as no significant dtOerence 
among the three fertilizers viz; ammonium sulphate, urea

The beneficial effects o f nitrogenous ferlilizer? 
on  the growth o f rubber seedlings have bctn well 
cstabtished. Exhaustive cxpcrimenU ’̂ ere done in 
these lines by Midcllcion and Chin Tet Tsoy 0 9 M | 
and  Saleh (I965j in M;ilaysia and by the Rubber 
Research Institute o f Ceylon (Anon. 1966 and 
1968). But no  experimental c%idence is a t present 
available to  prove what form o f nitrogenous 
fertiliser would be most efficient and  economic for 
rubber seedlings under the soil and climatic condi­
tions o f the rubbct growing tracts o f South tndia. 
Hence with this object in \iew . the present in\esii- 
gatioii was taken up in which five form s of 
nitrogenous fertilizers commonly available in the 
m arket viz; ammoniimi sulphate, urea,am m onium  
sulphate nitrate, calcium ammonium nitrate and 
Chilean n itrate were included.

K.vpcrimenta!
A bilocational trial was conducted in the RRll 

nursery and in Ihe C entral Nurser>’ of the Rubber 
Board in 1969-70. The trial was repeated in 
1970-71 iind 1971 -72 in ihe C entral Nursery. For 
Ihe repetition o f the trial, nev, areas were selected 
every year. The following were the treatment!, 
included in ihc trial:

T l
n
T3
T4
T5
T6

Urea
Ammonium sulphate nitrate 
Chilean nitrate 
Calcium am m onium  nitrate 
,\m m onium  sulphate 
No nitrogen application

Nursery beds o f four feet width were prepared 
and  germinated Tjir-1 monoclonul seeds planted

a t a  spacing o f 30 x  30 cm during August,'Septem­
ber. The plot size was 3 x  i .2 m with 40 seedling,'*. 
A uniform dose o f nitrogen at 250 kg'ha was 
applied in IhedifTerent forms as per the treatments, 
m two equal split doses at S and 16 weeks after 
planting. Phosphorus at 300 kg P*Oi. ha, potash 
a t 250 kg KjO ha and magnesium at 80 kg MgO/ 
ha were uniformly applied in all the plots in two 
equal split doses along with the first and second 
applications of nitrogen. The fertilizers were 
applied in between rows oF plants and forked into 
the top 2-3 cm o f soil using a mammatty fork. 
The beds were mulched with dry leaves after 
fertilizer application. The Rnal height and 
diameter o f individual seedlings in the "net plot 
area of each plot consisting o f 16 seedlings were 
rt.*corded during June-July every year.

The height o f the seedling was measured from 
the collar region of the stem to ihe aptcal grow­
ing point and the dianwter at the collar region. 
Seedlings in the net plot with diameter 18 mmand 
above at the collar region were considered as 
buddable and the percentage of biiddable seed­
lings was worked out.

The data  on height, diameter and jxrcentage of 
buddable seedlings were statistically analysed and 
the means given in the Table. The values of 
percentages being not normally distributed were 
transformed to angles and then analysed,^ For 
convenience o f comparison, the percentage figures 
are  also furnished alona with the transformed 
angles in the body of the Table. The values of 
S. E. and C, D. are al«> given in cases of signific­
ance for comparison o f means.

Results and Dlscuvsion
With regard to the height o f seedlings, no signi­

ficant difference in response was noticed among 
the various forms o f nitrogen at the RRll Expen- 
ment Station during 1969-70 season. The average 
effect o f nitrogenous fertilizers was significantly 
superior to  that o f no nitrogen treatment. The 
highest mean values were obtained for urea and 
ammonium sulphate nitrate, followed by 
ammonium sulphate.

Similar results were obtained for the diameter 
o f seedlings also. Ammonium sulphate nitrate



g a \e  ihe m axim um  d iam eter foUowed by urea and  
jim m onium  su lphaic  

S ion iiican l differences am o n g  the irejitm enls 
w ere no liced  in th e  percentage o f  b uddab te  seed­
lings. A m m o n iu m  su lpha te  n itra te  and  urea were 
significpnliy be lte r th an  calcium  am m onium  
n itra te . T h e  highest m ean values were obtainco’ 
fo r th e  trea tm en ts  o f  am m onium  su lpha te  n itra te  
urea and  am m onium  su lphate . N o  significant 
dilTerence in responses w as no ticed  am ong 
am m o n iu m  su lp h a te  n itra te , u rea, am m onium  
su lp h a te  and  C hilean  n itra te . T he average effect 
ot' n itrogenous fertilizers a lso  was significant.

N o  sign ifican t difi'erencc w as no ticed  am ong the 
d ifferent fo rm s o f  nitrogen  fo r  m ean heights, 
d iam e te r a n d  percentages o f  b u d d ab le  seedlings in 
th e  experim en t co n d u c ted  a t  the C en tral N ureery 
d u rin g  1969-70 season. H ow ever, th e  highe.st 
m ean values w ere o b ta in ed  fo r the  trea tm en ts o f  
u rea  a n d  am m onium  su lp h a te  in all th e  th ree cases. 
T h e  average  elFect o f  n itro g en o u s fertilizers was 
significant.

R eg ard in g  th e  height o f  &eedli^g^. significant 
dtfFcrencci w ere no liced  am ong  the trea tm en ts  in 
1970-71 tr ia l a t  th e  C en tra l N ursery . A m m onium  
su ip h a tc  an d  calcium  am m onium  n itra te  gave 
sigm ficantly  b e tte r  heigh ts over th a t given by 
CTiilean n itra te . T h e  m axim um  m ean  heigh t was

obtained  for am m onium  su lphate  followed bv 
calcium  am m onium  n itra te  a nd  urea. T he averag® 
en'ect o f  nitrogen  app lica tion  was significantly 
be tte r than  the no  nitrogen  treatm eiil.

W ith regard to  the d iam eter o f  setrdlings also 
signiOcant difTerences w ere noticed am ong  ihe 
trea tm en ts. A m m oniun) su lpha te  and  calcium  
am m onium  n itra te  gave significantly increased 
d iam e te r th an  C hilean  n itra te . N o  significani 
difference was no ticed  am ong  the trea tm en ts o f  
am m onium  su lpha te , calcium  am m onium  nitrate, 
u rea  and  am m onium  su lpha te  n itra te . The 
highest m ean d iam eter w as given by  am m onium  
su lpha te  follow ed by calcitim  am m onium  n itra te  
and  urea, T h e  average cfTect o f  nitrogenous, 
fertilizers a lso  w as significant.

In ih e  case  o f  p ercentage o f  b uddab le  seedlings, 
no  significant difference w as no ticed  am ong the 
diJTerent fo rm s o f  n itrogenous fertilisers, The 
heighe&t percentages were o b ta ined  fo r the treat- 
menib o f  am m onium  su lp h a te  n itra te  and  am m o­
n ium  su lp h a te . T he average effect o f  n itrogenous 
fertilizers was significant.

In  th e  C en tra l N ursery , d u ring  th e  1971-72 
^ s o n  n o  sign ifican i difference was no ticed  am ong 
th e  trea tm en ts  e ith e r fo r the  m ean heights o r 
d iam eters. In  b o th  cases heighest m ean valuc-> 
w ere recorded  fo r urea.

Mean tables for height, diameter and percentage o f  buddabh seedlings.

Mean diameter ii Mean angles pcrceiiisgcs

Treatment' RRII Central Nursery RRii Cential Nursery RRII Central Nursciy

1969-70 69-70 70-71 71-72 69-70 69-70 70-71 71-72 1969-70 69-70 1970-71

T l U rea 104,1 160.2 142.4 I I5 .J  12.21 16.15 14.65 12.07 17.6 (10.7)'• 45.1 (50.6) 35.5 (33,9^

T2 A m m onium
su lphate
n itra te 104.1 157.0 141.1 103,6 12.26 15.66 14.53 10.90 18.3 (11,6) 41.3 <43.8) 37.8 (37.9)

T3 C hilean
n itra ie 95.2 155.2 137.8 110.6 H .73 15.72 14 OS 11 30 12.7 (8.1) 44 2 (48,6> .H 9 (3 3 .5 )

T4 C alcium
am m onium
n itra te 99.9 152.7 147.6 112.3 11,72 15.48 15.37 11.75 10.7 (6.7) 41.7 (44.3J 36.5 (35.7^

T5 A m m onium
su lpha te 101.0 158.4 148.7 112.0 12.10 15.86 15.49 12.01 13.4(10 .9) 45 3 150.5) 37.8 (37,9>

T6 N o  nitrogen 91.2 140.2 1208 112.6 11.30 14.10 12.46 11.92 7,5 (.1.8) 31.4 (20.7) 21,0 (l.5.3>

S. E. 3.30 4,31 3.18 3.55 0,31 0.44 0.36 0.38 2.27 3.2 2.93

C . D . (5% ) - 12.4 9.1 - - 1.3 l.l - 6.5 9.2 8,3

•Percentages given in brackets.



A general evaluation o f the elTcci o f the various 
fertilizers on the three parameters studied would 
indicate tha t there is no difTerence among 
am m onium  sulphate, urea and ammonium sulphate 
nitrate, Calcium am m onium  nitrate comes only 
next 10 these rcriili/^rs and Chilean nitrate is the 
least effective am ong the lot. Similar results were 
ob tained by Saleh (1965) for urea and ammonium 
sulphate in rubber seedling nursery. The results 
ob tained  by the Rubber Research Institute of 
Ceylon (1966 and 1968) on immature rubber are 
also in support o f these findings. The whole of 
nitrogen in am m onium  sulphate, the majority of 
it in am m onium  sulphate nitrate and the half o f 
it in calcium ammonium nitrate are in the form 
o f  NH* ions which immediately after application, 
are  retained by the soil for long lime through 
cation-exchange reactions and thus become easily 
available to  the plants (Agarwal, 1965) Urra 
a lso , after applicaliod, hydrolyses to give NH* 
ions (Tisdale and Nelson, 1966). This may be the 
probable reason for the general superiority of 
these four nitrogenous fertilizers over Chilean 
nitrate.

The poor response o f Chilean nitrate noticed in 
th is trial also is in agreement with the results 
ob tained  by M iddleton and Chin Tet Tsoy (1964). 
This can be a ttributed to  the fact tha t the whole 
o f  nitrogen in Chilean n itrate being in the form 
o f  N O , ions, is liable to leaching loss (Vickar?? 
<tl. 1963).
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M icroheiices in H evea Latex : their Isolation and Electron Microscopy*
J B  G o m ez and Esah  Y ip

Rubber R esearch Institute o f  Malaysia .Kula Lumpur

Sum m ary
Jn H e ve a  b ro sU irn s ii latex chero are lysosonie-like 

organelles know n as iutoids. [n som e cases mature lulo- 
ids conlaiD  fflinute inclusioas with an open helical confi-  
suration, which we disienate m icro h e iice s: these are dis­
tinct from ihe m icro fiH r ih  found in young Iutoids. M ien’- 
hclices can be obtained in qiUDlily by suitable treatments 
o f  B serum , the fluid Trom wiihin Iutoids Ih e  structure 
o f  the  microhcliccs, as observed by electron m icn'scopy. 
b  discribed and their possible significance is discussed. 
They appear to be largely c o m p p ^  o f  a basic protein

T h e  la tex  in th e  vessels o f  Hevca brasHiensis 
h a s  been  show n  to  be a  specialized  cy top lasm  
c o n ta in in g  several c jriop lastn ic  o rgane lles  o th e r  
th an  ru b b e r  p a rtic le s  (2 ,6 ,14 .8). 01' these  p a r ti­
c le  types, th e  Iu to id s  have a ttra c te d  g re a t a t te n ­
t io n  in  recen t years d u e  to  the ir p ro b a b le  invo lve­
m e n t in  th e  m echanism  o f  la tex  flow  and  p lugg- 
in g (1 5 ) . L u to id s  can  be co n sid e red  as vacuoles 
(7 ,1 3 )  a n d  a s  lysosom es ( I I ,  12 ); th e se  tw o  con- 
c q j t s  a re  n o t c o n tra d ic to ry ; m a iile (9 )  has p re ­
sen ted  ev idence fo r th e  equiva lence  o f  vacuoles 
an d  lysosom es in  p la n t cells in  general.

L u to id s  in la tex  vessels f ro m  yo u n g  tissues 
co n ta in  m icro fib rils , each  w ith th e  s tru c tu re  o f  a 
tigh tly  co iled  helix  (2. 7). T hese m icrofibrils 
have  been  well c h jra c te r iz e d  by  D ickenson  and  
o th e rs  (3 . 4 , 5).

D ickenson  (2) observed  a  second type  o f  m i­
c ro fib ril in  cen tifuged  suspensions from  m a tu re  
trees . T h is  h a d  a  zig-zag  co n fig u ra tio n . Sou- 
th o rn  a n d  Y ip  (16) e n c o u n te red  sin-.ilar stru c ­
tu re s  d u rin g  an  in vestiga tion  o f  th e  a c tio n  o f 
d ia lyzed  B scrum  o n  ru b b e r  pa rtic le s  in \itro . 
T a la  (17), a t  th e  la s t IR R D B  sym posium , m en­
tio n e d  a s tru c tu ra l co m p o n en t o f  m a tu re  lu to ids  
de tec ted  by e lec tro n  m icroscopy . T h e  presen t 
p ap e r is co nocrned  w ith  these  s tru c tu re s , w h 'ch  
w e d esig n a te  microhcliccs.

M ateria ls  and methods 

T issue sec tio n s w ere p rep a red  by  rem oving  
p lugs o f  bark  fro m  th e  tru n k s  o f  m a tu re  Hevea  
trees o f  th e  c lone T jir  1. S am ples w ere taken  
from  b a rk  tre a te d  fo r  18 m o n th s w ith  th e  yield 
s tim u la n t 2 -c h lo ro e th y l p h o sp h o n ic  acid  (1) as 
well a s  fro m  u n tre a te d  co n tro l trees. T h e  p lugs

w ere subsec tioncd  un d e r 2 '’,, o sm ium  te trox ide  
fixative p rep a red  in p h o sp h a te  bulTer p H  7,0 
con ta in in g  0.3 M  sucrose. A fte r  24 h o u rs  o f 
fixation  in o sium  te tro x id e  th e  tissue  w as washed 
a n d  d eh y d ra ted  in  a  g raded  e th an o l series before 
e m bedd ing  in E p o n  812 fo r  final sec tio n in g  w iih 
a  P o rte r-B h im  m ic ro to m e . L a tex  vessels from  
th e  inner, so ft ba rk  w ere s tu d ie d  1-y th is  m ethod .

F o r a  s tu d y  o f  iso la ted  luloids. in . 'fc tio n . latex 
o f  c lones R R IM  600 a n d  T jir  1 w as co llected 
un d e r  ch illed  c o n d itio n s  a f te r  tap p in g  th e  trees. 
B o th  co n tro l trees a n d  tree s  stim u la ted  w ith 
2 -ch lo ro e th y l p h o sp h o n ic  acid  w ere u sed . T he 
la tex  w as cen trifuged  a t  O-5'’C  in a S p inco  m odel 
L c e n trifu g e  essen tia lly  a s  described  by  M oir(lO ). 
T h is  gave th e  th ree  m ain  frac tio n s  m en tioned  
above , w ith  th e  b o tto m  frac tio n  show ing  several 
‘ z o n e s ’ a s  a lso  d escribed  by M oir. T h e  p lastic  
lubes w ere p ie rced  to  d ra in  o(T th e  C  se rum , then  
c u t to  o b ta in  th e  b o tto m  fra c tio n . T h e  fluffy 
w h ite  m a te r ia l a t  th e  to p  o f  th is  (• zone  6 ’) was 
sc raped  off a n d  d isca rd ed  and  a sam ple  o f  the 
ccn tra l m ass  o f  th e  b o tto m  frac tio n  C z o n e  8 ’) 
w as scooped  u p  fo r  f ixa tion . F ix a tio n  a n d  cm* 
b ed d in g  w ere ca rricd  o u t for tissue  sections 
except th a t th e  f ixa tion  tim e  was 2 hour'i in s t ad 
o f  2 i h o u rs .

T o  p rep a re  B serum , bo tto m  frac tio n  was m ade 
in th e  sam e way, except th a t zone  ft was usually 
rem oved  by  rin sin g  w ith  0.4 M rnannilo l, 
B o tto m  f ra c tio n s  from  several tubes w ere then 
po o led  a n d  subjecied  t o a l e r n a t e  freezing and  
th aw in g  i/sing d ry  ice/a lcoho l m ix i.irc . T he p ro ­
d u c t w as then  cen trifu jied  a t  12,000 r. p  m. 
( =  11,00 g m az) fo r  30 m inu tes  in u M arlin  
C h ris t cen trifugc . T he su p e rn a ta n t serum  thus 
o b ta in ed  w as d ccan ted  from  th e  sed im en t, con­
sisting  o f d “b ris  from  ru p tu red  lu to id  m em branes 
e tc ., and  filted.

D ialysis o f  B serum  ag a in st di^t^llcd w ater 
fo r 24 h o u rs  p ro d u ced  a p rec ip ita te . T h is  was 
co llec ted  by c cn trifu g a tio n  and  negalively  sta ined  
w ith 1%  p h o sp h o tu n g s tic  acid  a t  pH  6 .0  o r pH  
7.0 and  observed  u n d e r  th e  c lec lron  m icroscope-

All th e  elec tron  m icro g rap h s were tak en  w ilh 
a P h ilip s  E M  100 B elec tron  m icroscope.

1 and Development Board Scientific Symposium. Cochin



Re<.ulls

f  igure I  shows a lutoid in a tissue section 
trom  a tree (clone T jir 1) stimulated with 2-chlo- 
rocthyl phosphonic acid. Num erous microhelic- 
cs are  visible, both longitudinal and tangential 
profiles being frequent. The individual micro- 
helices arc  m ostly more than  1 um in length w ith 
a  d iam eter o f  about 300° A. The fibre width is 
o f  the order o f  50' A and  the pitch o f the helix
IS approxim ately 200° A, The axis o f he helix 
is hollow.

N o inclusions o f m icrohelical m aterial have 
been seen in (utoids in tissue from untreated 
trees. They show clear spaces with an  occasion­
al osm iophilic pa''ticle inside (F igure 2).

Figure 3 shows isolated lutoids Irom the 
ho ttom  fraction  o f  centrifuged latex from control 
tree*, o f  clone RRIM  600 and figure 4 shows 
those from  stim ulated RRIM  600 trees. The 
stim ulated sam ple shows m icrohelices in the 
lu to ids a lthough they are  n o t a s numerous as in 
F igure 1. The control sam ple shows no raicro- 
helices.

figu re  5 Show'S sections o f isolated lutoids 
from  the bo ttom  fraction o f  latex from control 
trees o f c lone T jir  1. In  th is instance, there is 
evidence o f the presence o f m icrohelices in some 
o f  the  lu to ids in  the preparation. They are. 
however, m ore num erous in some sections of 
isolated lu to ids from  th e  latex o f the corresi>ond- 
ing stim ulated T jir 1 trees {Figure 6).

Figure 7 is a  p repara tion , negatively stained 
w ith  PTA, o f  the  precipitate form ed on  dialyzing 
B scrum from  latex o f c lone R RIM  fOO (untreat­
ed trees). M icrohelices a represen t in quantity  in 
the  prepara tion , accom panied by some apparent­
ly am orphous m aterial. The diam eter o f  the 
microhelices i> som ewhat larger than  observed in 
osm ium  tetrox idc preparations o f whole lu to id s : 
a b o u t 450® A. The difference may be explained 
by th e  lack  o f sh tinkage in PTA-stained prepara­
tions as com pared to  those fixed with osmium 
tetrox ide and  embedded in Epon. In some sam­
ples from  B Ncmm individual microhelices appear 
to  be assc ciatcd laterally into bundles {Figure 8): 
occasionally  ^ing!e microhelices are  observed 
{Figure 9).

M icrohelico  are  also num erous in the precipi­
ta te  ob tained  by dialysing B -erum from the latex 
o f  un treated  trees o f d o n e  T jir !.

D ilu tion  o f  B serum with distilled water (with- 
,>ut dialysis) also produces a precip ita te  in which 
m t-rohd ices  are  readily detected after negative 
s ta ining w ith PTA.

Discussion

T he m ictoheliccs described above a te  clearly 
d isliiic t in appear»nce and  dim ensions Irom the

m icrofibrib present in young lutoids and well 
characterized by Dickenson and Audley(2,3.4, 5) 
Each of these microfibrils is a  continuous tightly 
coiled helix with a hollow axis. After negative 
staining with pho^photungslic acid the diameter 
o f th e h e lix  is l2 5 'A . The pitch o f the coils is 
100 A. the diameter o f  the hollow axis SO’ A 
and the wall o f the helix is about 5 0 'A thick. 
These microfibrils are absent from the lutoids of 
latex from mature tissue; they bave been shown 
to consist o f an acidic protein (i. e. one o f low 
isoelectric point) with po-isihlv a smalt amount 
o f carbohydrate (3, 4. 5).

O ur microhelices d o  resemble the ' >econd type 
o fm ic ro f ib r ir  with a zig-zag-.tructure detected 
by Dickenson (2) in latex from mature trecN. 
This structure was apparently observed sporadi­
cally and therefore not fully charartcriscd. The 
published electron micrographs (2) suggest some 
differences in dimensions from our microhelice.s, 
though the general form is very similar. The 
question o f  identity cannot be resolved at pre­
sent.

The appearance of microhelices in large num* 
bers in the precipitate from the dialysis or dilu­
tion o f B serum implies the presence, in solution 
in B serum, o f a  precursor material which pre­
cipitates in the ordered form of microhelices 
when the ionic strength is lowered. Since micro­
helices are readily obtained from B serum from 
untreated trees, the presence of the precursor 
material is not an artefact o f yield stimulation 
with 2-chloroethyl phosphonic acid. However, 
such treatm ent does appear to  be responsible for 
the presence o f microhelices in Urge numbers 
within lutoids in yivo. since they have not so far 
been observed in tissue sections from untreated 
trees. In isolated lutoids also microhelices seem 
to  be more frequent and more numerous with 
material from stimulated trees.

The presence o f microhelices in lutoids in trees 
stimulated with 2--chloroethyl phosphonic acid 
was observed after 18 months o f repealed treat­
ments a t two-monthly intervals and may reflcct 
some cumulative effect o f the stim ulant. This 
mav be a change in the ionic concentration with­
in iutoid partic les: some such changes are al­
ready known to  o ccu r: there is a fall in the con­
centration o f calcium and mugne^ium within 
lutoids, i. e. in B-serum, in trees treated with
2-<hloroelhvl phosphonic acid (19V The pre­
sence o f microhelices in lutoids isolated from 
latex collected by tapping unstimulated trees may 
be due to  the dilution o f latex that occurs after 
tapping.

The verv .striking appearance of them icrohe- 
lices invites speculation on their chemical com­
position and function. Preliminary tests suggest 
that they are  largely composed o f  a baste protein 
(18>; further work on their chemistry is in pro­
gress in o u r  laboratories.



T hose  b a iic  p ro te in s  o f  B serum  w hich  rem ain 
in so lu tio n  a f te r  d ialysis a re  know n to  floccutatc 
ru b b e r  p a n ic le s  in vitro, a n d  th is  reac tio n  is 
th o u g h t to  play  a  p a r t  i n th e  ‘ plugging  ’ o f  latex 
vessels w h ich  u ltim a te ly  te rm in a te s  la iex  flow 
a f te r  tap p in g  (15). i t  is o f  in te re st to  dete rm ine  
w h e th e r th e  tn ic rohe lices  a re  im p o rta n l in  th is 
p ro cess , e specially  since m icrohelices w ere earlier 
observed  conn ec tin g  som e o f  th e  in d iv idua l 
ru b b e r  p a rtic les  in  suspensions flocculated  by 
d ia ly zed  B serum  (16). I t  h a s  been found  (19) 
th a t  th e  m icrohe lica l p re c ip ita te  from  d ialyzed  
B serum , w hen red isso lved  in  sod ium  ch lo ride  
so h itio n , can  flocculate  ru b b e r  partic les . H ow ­
e v e r. d ia lyzed  B serum  from  w hich  th e  m icrohe­
lical p rec ip ita te  has been  rem oved b y  cen trifu g a ­
tio n  a lso  flocculates ru b b e r  su spensions strong ly , 
so  i t  seem s u n like ly  a t  p resen t th a t  th e  m icrobe- 
lie  m ate ria l is essen tia l to  th e  process.

F u r th e r  w ork  w ill b s  necessary  to  d e te rm ine  
th e  fun c tio n  o f  these  in tra -ly so so m al stru c tu res .
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FIGURE 3. S ection  th ro u g h  iso la ted  lu lo ids  from  latex  o f  R lllM  600 Ircci.
(u n trea ted  trees). N o  microhelicc^i a rc  visible. X 50,000.

F io u R n  4. Section  th ro u g h  iso la ted  lu to id s  from  latex o f  s tin iu lu ted  R R IM
600 trees. Som e m icrohclics a rc  visible. x  60,000.
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fiQORE 5, Seclion ihroiigh k o laU d  lu.oids from la to  o f  T „ r  1 tr« »
conltoW . Some m ia o h d ic a l m aw m l ,s p K ,.n l.

FiOlJM 6. Section tliro«gh iso l.lcd  lutoids Horn ialcx o r i tm iu k le j 1 J "  ' 
M icrohclicci are profuse. ^



FioURr 7. M icroheiices from  d ia lyzed  B serum  (C lo n e  R R IM  ftOO). x  5(\000.











Studies on a Stabilising Substance Derived from a Destabilising 
Factor in B-serum of Hevea Brasilinesis Latex*

A M Hahn and A K oesdarm inta
Research Institute for Estate Crops, Bogor, Inc

A basic prutein compound of B-serum of Hc\e:i 
brasiliensis laiex with strong flocculating actioo on 
d ilu te  suspensions o f white fraction latex, was 
further iovestigaieJ with regard to properties aad 
structure. F rom  this protein a stabilising substance 
was obtained by an immunological assay technique. 
Its ability to  neutralize the flocculating cfFect 
o f  the above mentioned protein compound in 
suspensions o f rubber particlei? and diluted iatex 
was studied in vitro.

lotrodnctioo

A m ajor basic protein compound o f B-serum 
with strong flocculating effect on suspensions of 
rubber particles, has been i-;olated a t the R. R. 1 M. 
(7) by DEAE cellulose column chromatography of 
dialyscd B-serum a t pH  9.5 and also by Archer
(1) by am m onium  sulphate pre;ipitation from 
B-serum.

These research workers obtained two proteins 
in the isolates and Archer has named these
• H e\eam ines '.

As aheady  du'scribed previously. « e  also obtain­
ed t« o  com ponents o f th is  destabilising protein by
DEA E cellulose chrom atography of dialysed 
B-serum at pH  10 (2),

T h e  tw o com ponents were investigated further 
by  high voltage electrophoresis combined with 
paper chrom atography after cnrymatic hydroly- 
sation with respectively papain and trypsin. In 
this way the so-called fingerprmts have been 
obtained’

T o obtain a higher yield, the earlier 
p rotein has been precipitated first from d i a l y ^  
B-scrum by ammonium sulphate, and then separ­
ated  hy DEAE-cellulose column chromatography

uTaccordance with the results obtained by Tala 
and  Archer, electrophoresis in polyacrylamide gels 
showed two bands.

The mixture of the two ; H ev t.m iK S ' was u s rf 
•.« antifien and injected into a sheep to  obtain 
a n  untibocly by means o f an inimiLnologral issas-

26-28. JScpiembcr 1974.

After isolation from the blood-serum and puri­
fication, a  substance was obtained which could 
neutralize the strong fiocculaling effect o f the 
‘ He%eamines ’ on a  suspension o f rubber panicles. 
The coagulating and neutralizing effect o f respec­
tively the ‘ Heveamines’ and the anti-de.itabiliser 
were also studied.

Experimental

For the isolation of the basic protein the dialy- 
sed B-scrum was f\Rt precipitated by 
(saturation) ammonium sulphate, then diaJysed 
against water, freeze dried and separated by means 
o f DE.AE cellulose column chromatography at 
pH 10.

The optical density o f each fraction was measur­
ed with a  Zeiss-Spectrophotometer a t a wavelength 
o f 280 n. m. and when plotted, a graph with two 
peaks was obtained. The fractions o f each 'peak' 
were collected and freeze dried. The isoelectric 
points o f both components were measured by 
paper chromaiography a t pH 6.5 and pH 8.6. In 
the same previous paper we already described that 
both components showed nearly the same flowul- 
ation lime on the suspension o f rubber partic e s  
which were obtained from the top white rubber 
fraction aOer high speed centrifugation The two 
components were further irvesngated by high 
voltaue electrophoresis applied at 3 K. V., with a 
current strength ol 150-270 m. A., in combination 
with paper chromatography to  obtain the so- 
called fingerprints. Paper chromatography was 
performed with n-Batanol-acettc acid-pyridine- 
water I : ?: 10; 12 as eluent. The paper ‘Jy^d 
with ninhydriD and speciBc colouring methods for 
determining the am ino acids Hisitdine. Alamoc. 
Tyrosine, and Tryptophsne.

To obtain a nhree dimensional picture' (he fra^c 
dried hydrolysate w is applied on a 
G-25 column o f 150x J cm and eluted with 0 ..  M. 
acetic acid. Each fraction was examined by paper 
chromatography with the above mentioned elution 
mixture o f n -Butanol-ace(ic acid-pyridine-water. 
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Studies on a Stabilising Substance Derived from a Destabilising 
Factor in B-serum of Hevea Brasilinesis Latex'

A M Hahn and A Koesdarminta 
Research Institute for Estate Crops, Bogor, Indonesia

A basic protein compound of B-serum o f Hevea 
brasiliensis laiex wilh strong flocculaling action on 
dilute suspensions o f white fraction latex, was 
furtlicr iovcstigaied v.uh regard to  properties and 
struclure. F rom  this protein a  stabilising subitance 
was obtained by an immunological assay technique. 
Its ability to  neutraliM  the flocculating effect 
o f  the above m entioned protein compound in 
suspensions of rubber particles and diluted latex 
was studied in vitro.

introduction

A m ajor basic protein compound of B-serum 
with strong  flocculating effect on suspensions of 
rubber particles, has been isolated at the R. R. I M. 
(7) by DEAE cellulose column chromatography of 
dialysed B-Krum at pH 9.5 and also by Archer 
( l l  by am m onium  sulphate precipitation from 
B-serum.

These research workers obtained two proteins 
in the  isolates and Archer has named these 
‘ l-^e\eamine^

As alieady described previously, we also obtain­
ed two com ponents o f this destabilising protein by 
D EA It cellulose chrom atography o f dialysed 
B-serum at pH  10 (.2).

The two components were investigated further 
bv high voltage electrophoresis combined with 
paper chrom atography after enzymatic hydroly- 
salion with respectively papain and trypsin In 
th is way the so-caifed llngerpnnts have been 
obtained

To obtain  a higher yield, the ^ r l ie r  m en tion^

After isolation from the blood-wruni and puri­
fication, a substance was obtained which could 
neutralize the strong flocculating effect o f the 
‘ Hevcamincs ’ on a suspension of rubber particles. 
The coagulating and neutralizing efi'ect o f respec­
tively the ‘ Heveamines’ and the anti-deitahiliser 
were also studied.

F.xpenniental 

For the isolation of the basic protein the dialy­
sed B-serum was first prwipitated by 40-fiO®, 
(saturation) ammonium sulphate, then dialysed

ibtain a higher yieia. me cur»c. n.c 
nrolein has been precipitated first from dialysed 
B-<erum bv ammonium sulphate, and then separ­
ated by DFAE-cellulose colum n chromatography
:a pH 10

In acconlancc with the results obtamed by Tata 
and  Archer, electrophoresis in polyacrylamide gel^ 
showed two bands.

TiK mixture o f th t  two • Hcv^aminM ' was used 
u s  an  antigen and injected into a sheep to obKin 
an  antibody by means o f an immunological assay.

against water, freeze dried and separated by means 
of DEAE cellulose column chromatography at 
pH 10.

The optical density o f each fraction was measur­
ed with a  Zeiss-Spectrophotometer at a wavelength 
o f 280 n. m, and when plotted, a graph with two 
peaks was obtained. The fractions of each ‘peak’ 
were collected a n d  freeze dried. The isoelectric 
points o f both components were measured by 
paper chromatography at pH 6.5 and pH 8.6. In 
the -ame previous paper we already described that 
both components showed nearly the same floccul- 
atioD lime on the suspension of rubber particlo , 
which were obtained from the top white rubber 
fraction after high speed centrifugation The two 
components were further investigated by high 
volta«e clectrophoresis applied at 3 K.. V., with a 
current strength ol 150-270 m. A ., in combination 
with paper chromatography to obtain the so- 
called fingerprints. Paper chromatography was 
performed wilh n-Bjlanol-acctic acid-pyndinc- 
water 1: 3 : 10: 12 as eluent. The paper was dyed 
with ninhvdrin and specific colounog m etht^s for 
determining the amino acids Histidine, Alanme. 
Tyrosine, and Tryptophsne.

To obtain a  ‘three dimensional picture' the f r « / t  
dried hydrolysate was applied on a Sepnadex 
G -25 column of tSOx I cm and eluted 'fcith 0.2M . 
acetic acid. Ea.'h traction was examined by paper 
chrom atography with the above mentioned elution 
mixture of n-Butunol-acelic acid-pyndme-vvater.
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Inwnm iziition. A  so lu tion  o f  2 rag o f  the 
m ix ture  o f  the ‘ H eveam ines ‘ a m l3  m g a lhydrogel 
per m l in Siiline, w as in jected  subcutaneously  into 
a sheep  a t tw o days interval d u ring  tw o weeks.

L ach  week the presence o f a n tib o d y  w as analy­
sed by  gel p recip ita tion  test. T he m avim um  
■.liiantily o f  th e  active com ponen t (an tibody) was 
no rm ally  reached  a fte r ab o u t one m on th  a fte r the 
lirs t in jection. 250cc  b lood  was then  taken  from  
th e  sheep, w hich provided  ab o u t 100 cc serum .

A ntibody purification. T he an tib o d y  w as first 
p recip ita ted  by 45%  (sa tu ra tio n ) am m onium  sul­
p h a te  and  a fte r dialysis aga inst w ater, separated  
on  a S e p h a d e x G -2 0 0 c o lu m n  w ith O .! M  T ris-H C t 
butTer in I M saline (p H  8) as e luent.

T h e  o p tica l d ensity  o f  each fraction  w as m easu r­
ed  w ith a  Zeiss S p ec tro p h o to m eter a t  280 n . m. 
an d  fro m  these v a lu «  a figure w as o b ta ined  wiUi
3 peaks. T h e  fractions o f  each  p eak  w ere collected, 
dia lvsed  against w ater, a n d  freeze dried.

By m eans o f  th e  ag a r gel p rec ip ita tio n  iK t,  the  
active c o m p o n en t a ga in st ‘ H eveam 'ne  ’ w as d e te r­
m ined a n d  fu rther used  as an ti-destab iliser.

A ssa y  fo r  aniiboiiy avidity. T his w as perform ed 
by q u an tita tiv e  flocculation  te s t o f  th e  destab lising  
p ro te in  a n d  the an ti-d « ta b itis in g  substance. The 
s tab ilising  substance w as then  tested aga inst a  2%  
dispersion  o f  ru b b e r particles in w ater and  also  
aga inst la tex  w hich  w as d ilu ted  w ith a  so lu tio n  o f 
M ann ito l.

Rcsult-s and  Discussion

T he isoelectric p o in t o f  co m p o n en ts  I  a n d  II 
m easu red  by p ap e r ch ro m ato g rap h y  a t  p H  6.5 and  
8.6 w ere respectively 11.6 an d  10.3.

T he fingerprin ts o b ta ined  a fte r enzym atic 
h y d ro lyza tion  o f  th e  tw o  p ro te in  com ponen ts 
w’ith  papa in  show ed the sam e p rin ts, b u t th e  ones

a fte r hyd ro lysation  with trypsin differ in live 
peptides.

T he gel p rec ip ita tion  test o f  th e  th ree com po­
nents o f  th e  an tibody  show ed th a t only one o f the 
th ree com ponen ts  (peiik 2) was active.

T he results o f  quan tita tiv e  p rec ip ita tion  test o f 
the  destiibiliser and  stab iliser, w hich are  given in 
tab le  1 indicated th a t  a t  the equivalen t po in t the 
concen tra tion  o f  th e  stab ilise r (tube  n um ber 7) is 
th irty  tim es th e  concen tra tion  o f  th e  destabiliser,

T h e  results o f  the  influence o f  th e  an ti-destabili- 
sing p ro te in  on  the flocculation  tim e o f  th e  desta­
biliser on  a  suspension  o f  ru b b e r  partic les and  on 
latex d ilu ted  w ith M an n ito l a re  given in respec­
tively tab le  2 and  3.

The g ra p h  p lo tted  on  th e  basis o f th e  values of 
tab le  3 ind icated  th a t th e  coagu la tion  period 
ob ta in ed  in  th e  experim ents I D  a n d  4 D were in 
accordance w ith the period o f  experim ent lA , 
because in these tw o  experim en ts th e  concen tration  
o f  th e  stab ilise r a n d  destab iiiser m ust neutralize 
each  o th e r, w hich is in accordance w ith the 
neu tra liza tio n  p o in t o n  th e  abseissa o f  the graph.

By the ad d itio n  o f  on ly  stab iliser, the  coagulation  
p eriod  o f  (d ilu ted ) latex o f  15 h o u rs  and  thirty  
m inutes w as pro longed  w ith  3 h o u rs  and  reached 
a  m axim um  o f  a b o u t 18 h o u rs  and  30 m inutes 
w hich was fu r th e r  co n s tan t a n d  m eans th a t  in 
(d ilu ted ) latex th e  fac to rs  w hich  w ere responsible 
fo r  the  na tu ra l c o ag u la tio n  o f  latex , w ere influenced 
fo r  only 20“ .', o f  th e  lim e  by the derived stabilising 
substance.

A s th e  s tab ilising  substance is specific in the 
n eu tra liza tion  o f th e  destab iliser. p robab ly  wc can 
d raw  th e  conclusion  th a t  the destab ilising  factor, 
released by th e  lu to id s, un d e r no rm al conditions 
does n o t play a  d o m in an t role in  the natural 
coagu la tion  process o f  latex and  is only im portan t 
fo r th e  te rm ina tion  o f  latex flow o n  th e  tapping- 
region (5).

Quaiiiiiaiive predp iia lion  test belweun the dcstabHiier {fl.2 m s  per m l) and  
aiiti-deaiabiliser (^ ,0  m g p er m l)

T u b e  num ber 1 5 10

A nli-destab iliser 0,125 0,250 0,500 0,750 1,00 1.25 1,50 1,75 2,0 2,5
(2  m g/m l) in  ml.

D cslab ilising  p io td n  0,500 0,500 0,500 0,500 0,500 0,500 0,500 0 .500 0.500 0,500
(0 .2  m g/m l) in ml.

P recip ita tion  period  186 120 7^ 73 58 51 42 65 70 10-
in  m inutes

F rom  th is  tab le  it is ap p a ren t, th a t  tu b e  n um ber seven show ed a  specific flocculation  rone.
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T a b u  3
The fn/Zi/fwc o f  the destabiliser o,ui anti-desiabiliser on the coagulation time o f  latex 

diluted with Manniioi

Experim ent A B C D

T ube  nutnber 1 1 2 3 4 5 6 7 1 2 3 4 1 2 3 4

Latex (ten times 
diluted with M annitol 
0.4 M) in mL

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

Destabiliser (1 mg! 
1 ml) in ml

- 1.0 1.33 1,66 2 2,33 2,66 3 -  - - - 0.33 0.33 1 2

A nti-D cstabiliser 
(10 mg/ml) in ml

1 3 5 7 I 2 1 6

C oag\ila- Hours 15 10 7 5 4 2 1 0 17 18 !8 18 15 16 12 15
lion
period Minutes 30 23 35 14 8 9 26 2 12 25 32 32 33 42 7 26

A cknoHfedgcincDt

The experiments were perfom ed  by Mr. 
C handra A sparton, student in ChcmistTy at 
Padjadjaran State University in I
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Relationship of Seed W eight and Seedling Vigour in Hevea
C  K Sarasw athy  A m m a and  V  K B h a skaran  N air

Rubber Research Institute o f India. K ottayam  6 8 6  009

Seeds con stitu te  the basi< o f  agncuU ural 
p ro d u c tio n  and  the quality  o f  seed p lan ted  has 
been universally  recognised as o n e  o f  the  priocipal 
fac to rs  hav ine  p ro found  influence on the yielding 
capacity  o f  u c rop . T h e  ; ield and  qualities o f  all 
c ro p s  in  the  final analysis a re  m ere leflection  o f 
th e  genetical com position  o f  ihc seed a n d  its 
c apac ity  to  develop  in to  a productive c ro p  in th e  
env iro n m en t to  w hich it is ad ap ted .

W hen seed is used a s  a p lan ting  m ateria l, its 
qu a lity  is an  im p o rtan t fac to r to  be looked  into. 
In  H evea, selected seedlings a re  used directly  as 
p lan tin g  m a te r ia l  o r  used a s  a be tte r stock  fo r 
bud-grafting . T he q ua lity  o f seeds is dependen t 
on  v arious factors nam ely  its gcnetic  and  physical 
ch aracters. In  ru b b e r, w hen seeds a re  used fo r 
plan ting , p lan ters discard , light seeds w ith the 
concept th a t they a re  o f  in ferior qu a lity . But no 
scientific stu d v  has been done so fa r  to  find o u t 
th e  co rre la tion  betw een seed w eight and  seedling 
vigour. W ith  th is  ob ject in vieA-, th e  presen t 
s tudy  w as initia led .

M a te r ia h  and M ethods

F resh  m onoclona l (T jir  1) and  polyclonal seeds 
\ie re  used fo r  th e  study . Based on  th e  weight o f 
each  seed they  w ere catcgorised  in to  Heavy. 
M edium  a n d  Lieht. Seeds w eighing 5 gm s and  
above  w ere classified a s  H e a \y , below 5 gm s b u t 
above  4 gm s as M edium  an d  4 gm s a n d  below  as 
ligh t T he seeds thus sorted  o u t were kept for 
germ ination  in germ ination  beds, m ade w ith a 
layer o f  river sand  a b o u t 5 cm s in  d ep th  on  the 
lo p . W atering  was do n e  daily . G e rm ina tion  o f 
th e  seeds were recorded  from  the b th day  o f 
sow ing . T h e  germ inated  seeds w ere p lan ted  in 
m e  nursery  in a  random ized  b lock  design w ith 4 
rep lications. R egular m on th ly  height m easure- 
m cnis w ere tak en  and  the d iam e te r o f  the  seedl­
ings wa^ recorded  a t th e  age o f 10 m onths a fte r 
plan ting .

Re-vuUs and Discussion
D a ta  o n  germ inution  percentage o f  m onoclonal 

a s  W'cll as polyclonal seeds a re  presen ted  in 
T a b l e t .  D a ta  show  th a t th e  heavy m onoclonal 
seeds gave m ore percentage o f  germ ination  th an  
m edium  an d  ilight. W ith in  26 days all th e  heavy

seeds kept fo r  g erm ina tion  germ ina ted  A lso  the 
heavy seeds germ ina ted  earlier com pared  to  the 
m edium  and  ligh t ones U p  to  16th day  the 
germ ination  percentage o f  H eavy. M edium  and  
L ight seeds were 94. 70  and  56 respectively. 
S im ilar tren d  o f  g erm ina tion  was n o ted  in the 
case o f  polyclonal seeds a lso . T h e  percentage o f 
germ ination  o f  heavy, m edium  and  ligh t seeds 
were 96, 89 and  67 respectively. In  the case o f 
heavy seeds m o re  seeds germ inated  earlie r than 
th e  m edium  and  ligh t.

S ta tis tica l analysis o f  'h e  d a ta  on  height (Table 
11) and  d iam eter a lso  revealed significant differ­
ences a t  1%  level. H eavy seeds w ere significantly 
b e tte r  th an  ligh t and  m edium  seeds w hich am ong 
them selves fa red  equally . Po lyc lone  seeds were 
significantly  b e tte r  th an  T jir  1 seeds. R egard ing  
the d iam e te r (T ab le  n i l  heavy seeds w ere signifi­
can tly  b e tte r  th a n  ligh t and  m edium  seeds. 
M ed ium  seeds w ere significantly  b e tte r  th an  light 
seeds.

T he speed  o f  g erm ina tion  is o n e  o f  the concept 
o f  seedling v igour. K ittock  a n d  W 'illiam i,4» 
fou n d  in C as to r  a sign ifican t co rre la tion  between 
seed w eight and  g erm in a tio n . T he germ inution 
o f  heavy seeds was qu icker and  th e  percentage o f 
.seeds g erm m ated  h igher co m p ared  to  th e  m edium  
a n d  ligh t categories o f  seed T h e  su p erio rity  o f 
heavy seeds may he  cred ited  to  th e  be lte r deve­
lo pm en t o f  endosperm  a n d  em bryo . Bavappa 
a n d  A braham  iD  found  th a t in  A recanu t the 
seedlings raised  from  heavier n u ts  w ere m uch 
m ore  vigorous th an  the .seedlings raised  from  
m edium  an d  ligh t nu ts. N u ts w ith heavy and 
m edium  w eight h ad  significantly  higher percen- 
laL’C o f  germ ination  th an  ligh te r n u ts  T he seed 
weight has a m arked  influence on g row th . The 
superio rity  o f  heavy seeds can  be a ttrib u ted  to 
m ore test w eight w here m ore  reserved food  m ate­
ria ls sto red  in th e  g ra in  an d  good early  in itia tion . 
S im ilar resu lts have been rep o rted  by H arp e r  and  
O beid  (3).

Seedlings raised from  heavy seeds in Hevea 
have a d is tin c t advan tage  since these seedlings 
a tta in  buddab le  g irth  earlie r. H arly germ ination  
is associated  w ith heavy seeds. T h e  v igorous 
seedlings also  ser\-e as be tte r slocks fo r budgraft- 
ing, T h e  v igour o f  th e  seedlings ro o t system  is a



parlicularly  im portanl factor in determining the 
size, and indirectly the yield, o f the scion, in 
H e\ca  (2).

The results o f the study elucidates that Ihc 
heavy seeds a re  superior in germination and 
v igour than medium and light. Hence in order 
to  produce vigorous seedlings heavy seeds are 
m ore suitable. Medium seeds are better than the 
ligh t seeds. Therefore, proper seed processing to 
rem ove light seeds will enable to  improve gertni- 
nation  and  vigour o f the uedlings.
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T ab le  I 

C e r m im lh n  of

observfttion (330) 

8 th  day
IH h d ay  23
14th day 
16th day
18th day 2
21st day -
26th day 2
28th day 
30th day 
upto 16th day 
Total

3
7 17

3 
14

■M 50 47
14 18 15
6 4 5
5 2 2
7 2 2
4 -  1

0.8 —  —
56 88 79

5
10 
35
20
12
7
6
1

0.2 
70

96 2 78.8 96

T able 2

Mean Heighi

s
c

SI - S2 S3
Mean 
S. E.S.78 
C. D, 174

Cl
C2

104.5
142.7

123-0
147,3

152.0
176.1

126,5
155.3

Mean 
S.E. 7.88 
C.D.21.3

123.6 135,2 164.0 140.9

For means m the body o f the table S. E.— 10.01 
C D .  -

T abI-e 3 

Mean Diameter

S

c

SI SI SJ Mean 
S, E. 0.32 
C D 0,96

Cl 9.94 11.60 14.22 11.92
C2 12.01 13.75 16,00 13.92

Mean
S.E. 0.39 10.98 
C D . 1 17

12.67 15.11

0.3
56

67.3

*  T o u l  number of seeds, under c 
the brackei-

For means in the body o f the tabic S. E.—0.55 CD---
5 1 -L ig h t
5 2 -  Medium
S3 -  Heavy
Cl —Monoclonal 
C2 -  Polyclonal
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Seeds con stitu te  the  basis o f  agricuU ural 
p ro d u c tio n  and  the quality  o f  seed p lan ted  has 
been  universally  recognised as one o f  the  principal 
fac to rs  having  n ro found  inlluence on  the yielding 
capacity  o f  a c rop . T he '  ield and  quah tie s  o f  all 
c ro p s  in th e  final analysis are  m ere leflection  o f  
the  genetical com position  o f  th e  seed and  its 
capacity  to  develop in to  a  productive c rop  in th e  
en v ironm en t to  w hich it is ad ap ted .

W hen seed is used a s  a p lan ting  m ateria l, its 
q u a lity  is an  im p o rta n t fac to r to  be looked  in to . 
In  H evea. selected seedlings are  used directly  as 
p lan tin g  m ateria ls o r used as a be tte r stock  fo r  
bud -g rafting . T h e  q ua lity  o f  seeds is dependent 
o n  v arious fac to rs  nam ely  its genetic a n d  physical 
charac te rs . In  rubber, when seeds a re  used  fo r 
plan ting , p lan te rs  discard , light seeds w ith th e  
concept th a t  they a re  o f  in fe rio r qu a lity . But no 
scientific s tudy  has been do n e  so fa r  to  find o u t 
th e  c o rre la tio n  betw een seed w eight and  seedling 
v igour. W ith  th is  ob ject in view, the  presen t 
> tudy w as in itia ted .

M uleriais and M ethods

F resh  m onoclona l (T jir  1) and  polyclonal seeds 
w ere used fo r  th e  study. Bused on  the w eight o f 
each  seed they w ere categ.iri^ed in to  Heavy. 
M eJtum  and  L ight. Seeds weighing 5 gm s and  
above  w ere classified a s  H eavy, below  5 gm s but 
a bove  4  gm s as M edium  an d  4  gm s an d  beiow  as 
ligh t T h e  seeds thus so rted  o u t w ere k ep t for 
germ ination  in germ ination  beds, m ade w ith a 
l a y e r  o f  river sand  a b o u t 5 cm s in d ep th  on  the 
lo p . W atering  was done daily  G e rm ina tion  o f 
th e  seeds w ere recorded  from  th e  8 th  day  o f 
sow ing . T he germ inated  seeds were p lan ted  in 
tn c  nurserv  in a  random ized  block design w ith 4 
rep lications. R egular m on th ly  he igh t m easure­
m ents w ere tak en  and  the d iam e te r o f  the seedl­
ings recorded  a t  th e  age o f  10 m onths a fte r 
planting-

RcsaUs and Discussion 
D a ta  o n  germiiv-Uion percentage o f  m onoclonal 

a s  well as po lyclonal seeds a re  presen ted  in 
T ab le  1. D a ta  show  th a t th e  heavy m onoclonal 
seeds gave m ore  percentage o f  germ ination  th an  
m ed ium  an d  ilight. W ith in  26 days all the  heavy

seeds k ep t fo r g erm ina tion  g erm in a ted  A lso  the 
heavy seeds germ ina ted  ea rlie r com pared  to  the 
m edium  and  ligh t ones U p  to  16th day  the 
germ ination  p e r;en tag e  o f  H eavy, M edium  and 
L ight seeds were 94. 70 and  56 respectively. 
S im ilar tren d  o f  g erm in a tio n  w as n o ted  in the 
case o f  p o lyclonal seeds also . T he percentage o f 
germ ina tion  o f  heavy, m edium  and  ligh t seeds 
were 96. 89 and  67 respectively. In  th e  case o f 
heavy seeds m ore  seeds germ inated  earlie r than 
th e  m edium  and  light.

S ta tis tica l analysis o f  '.he d a ta  on  heigh t (Table 
II )  a n d  d iam eter a lso  revealed sign itican t differ­
ences a t 1%  level. H eavy seeds w ere significantly 
b e lte r th a n  ligh t and  m edium  seeds w hich am ong 
them selves fa red  equally . Po lyc lone  seeds were 
significantly  b e tte r  th a n  T jir  1 seeds. R egard ing  
th e  d iam e te r (T ab le  111) heavy  seeds ‘vere signifi­
can tly  b e tte r  th an  ligh t and  m edium  seeds. 
M edium  seeds w ere significantly  be tte r th an  light 
seeds.

T he s p ^ d  o f germ ination  is one o f  th e  concept 
o f  seedling v igour. K itto ck  an d  W 'illiam (4) 
fou n d  in C as to r  a sign ifican t co rre la tion  between 
seed w eight and  g erm ina tion . T he germ ination  
o f  heavy seeds w as qu icker and  th e  percentage o f 
seeds ge’rm inated  h igher com pared  to  th e  m edtuni 
an d  ligh t categories o f  seed T h e  su p erio rity  ol 
heavy seeds m ay be c red ited  to  th e  be tte r deve­
lo pm en t o f  endosperm  a n d  em bryo . Bu%appa 
a n d  A braham  (1) fo u n d  th a t in A recanu t the 
seedlings raised from  heavier n u ts  w ere m uch 
m ore  vigorous th an  th e  seedlings raised from  
m e.iium  and  ligh t nu ts. N u ts  w ith heavy and 
m edium  w eight had  M gnificantly h igher percen- 
t;iL'c o f  g erm ina tion  th an  ligh ter n u ls  T he seed 
w eight h a s  a m arked  influence on g row th . The 
su perio rity  o f  heavy seeds can  be a ttrib u ted  to 
m ore  test w eight w here m ore  reserved food  m ate­
ria ls s to red  In th e  g ra in  a n d  good early  in itia tion . 
S im ilar resu lts have been rep o rted  by H arp e r  and  
O beid (3).

Seedlings raised from  heavy seeds in Hevea 
have a d is tinc t advan tage  since these seedline.s 
a tta in  b uddab ie  g irth  earlie r. Harly germ ination  
is associated  w ith heavy seeds. T h e  v igorous 
seedlings a lso  serve a s  be tte r slocks fo r bud g ra lt-  
ing. T h e  v igour o f  th e  seedlings ro o t system  is a



•particularly im portant factor in deicrmiQing the 
size, and  iiidireclly the yield, o f ihe scion in 
Heven  (2).

T he results o f the study elucidates that the 
heavy seeds a re  superior in germination and 
v igour than medium and light. Hence in order 
to  produce vigorous seedlings heavy seeds are 
m ore suitable. M edium seeds arc better than the 
light seeds. Therefore, proper seed processing to 
rem ove light seeds will enable to  improve germi­
nation  and  vigour of the seedhngs.
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T a b u  1

Girminoiion Penrnta^e o f  ^feds

8th day 
11th day 
14th day 
16lh day 
18th  day 
21st day 
26th clay 
28th day 
.^Oth day
u p to  16th  day *̂ 4 
T otal

I '«Kl

516
23
3»
17
2

2 3
7 17 

33 50 47
14 18 15
6 4
5 2
7 2

5 
2 
2
1

0 .8  -  -
56 88 79

T able 2 

Mean Height

Mono-
donal £'2!iL

lish l Heavy ”tfm'

s

c S2 S3
Meaa 
S. E. 5.78 
C. D. 174

C l 104.5 
C2 142.7

123.0
147.3

152.0
176.1

126.5
155.3

Mean
S.E.7.88 1 23.6 
C.D.21,3

135,2 164.0 140.9

For means in the body of the table S. E.— [0.01 
C D .  —

lAftt.E 3 
•Uean Diameter

S St

c

S2 S3 Mean 
S. E- 0 yz 
c . D 0.96

Cl 9.94 
C2 12.01

n.fso
13.75

14.22
16.00

11.92
13.92

Mean
S.E. 0.39 10.98 
C D . 1 17

12.67 15.11

34
12
5
3
2
I

0.3
56

• T o ta l number of seeds, under 
it\o bracbci-

:ategory is given in

For means in the body of the table S. E.—a5 5  
C. D .--------

51 - L ig h t
52 — Medium
S 3 -H eav y
C l —Monoclonal 
C2 -  Polyclonal
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A  Study on the E ffe c t of some Trace Elem ents on the Growth 
of Rubber Seedlings in Nursery
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A bstract

A Ikld trial conducled in rubber seedling nurse/y in two 
locations for ibrcc seasons lo jiudy ibe r< !rcnjcto Tve 
iraceelements viz. boion. crpptr. n ang ire je . zincand 
snoijtdenum did not reveal any favoufable effect on the 

o f seedlings. During one season a depressing 
effect on tbe giowih of seedlingi dt:e to boron sppliiation 
»as noticed. The nuisery beds were regularly being 
supplied with \egitable mulch e\ery year resulting in a 
comini.ous supply o f organic roaticr ard tlr.eicby micro- 
nuliients also-

Respon.se lo  app lica tio n  o f  irace elem ents was 
o b ic iv ed  fo r  ru b b e r  seedlings by w orkers bo th  in 
M alay a  and  C eylon (4. 3, 2). C ases o f  deficiency 

a re  exhib ited  by fo lia r sym ptom s (5). The 
deficiency m ay  either be d ue  to  th e  nonavailab ili(y  
o f  th e  n u tr ien t a s  a  resu lt o f  som e soil reaction  
o r  d ue  to  th e ir  scarcity  in th e  soil (2).

T h is  p ap e r p resen ts th e  rcsulCs o f  a  field trial 
co n d u cted  to  s tudy  th e  response o f  nursery  seed­
lings to  ap p lica tio n  o f  th e  trace  e lem ents viz., 
b o ro n , copper, m anganese, zinc an d  m olybdenum .

M a to ria h  and M ethods

T h e  experim en t w as conducted  in th e  R R H  
n u rse ry  du rin g  1969-70 season and  in th e  Centra! 
N u rsery . K a r ik a tto o r  du rin g  th e  th ree  seasons 
from  1969 10 1972, A t K a rik a lto o r  a  new area 
w as selected, every y ear, fo r th e  '■epetition o f  the 
tr ia l. T h e  Irea lm en ls  consisted  o f  all possible 
c o m b in a tio n s  o f  tw o  levels each o f  th e  five trace 
elemcf is viz. b o ro n , copper, m anganese, zinc and  
m o lybdenum . T he doses were as follow s;

Trace Material
Dose per 
ha of the

Nota­
tion

element u<ed maierial used
B oron  (A ) B oric  A cid 4.940 kg ^1

n o  bo ro n 30
C o p p e r (B) C opper 9.880 kg bi

su lphate n o  copper bo
M anganese (C ) M anganese 17.290 kg Cl

su lpha te no  m anganese Cp
Z inc (D ) Z inc su lpha te 7.410 kg 

n o  zinc
d i
do

M olybdenum A m m onium 2.470 kg Cl
<E) m olybdate n o  m olybde­

num Co

F o u r feet w ide nursery  beds w ere prepared  and  
germ inated  T jir-1  seeds p lan lcd  a t  a  spacing of 
30 x  30 cm  d u rin g  A ugust/Septem ber, T h e  p lo t 
size w as 3 x  1,2 m  w ith 40 seedlinss. A uniform  
dose o f  n itrogen  a t  250kg,'ha p hosphorus a t  300kg 
P,Oa ha. po lash  a t 250 k gK gO  ha and  magnesium  
a t 80 k g  M gO^ha w ere applied  in  all th e  p lo ts  in 
tw o eq u a l sp lit doses six and  t^velve week.s after 
plan ting . T he trace  e lem ent ca rrie rs  w ere applied  
as a  single dose as per th e  trea tm en ts, a long  with 
the first dose o f  feriilizers T h e  fertiiizeis and  
trace  elem ents w ere applied  in betw een the row s 
o f  p lan ts  and  forked  in to  the to p  2 -3  cm  o f  soil 
using a m am m atty  fork . T he beds were m ulched 
w ith d ry  leaves a fte r fertilizer appU cation. The 
final height and  d iim e te r  o f  ind iv idual seedling 
in th e  ne t p lo t a rea  o f  each p lof consisting  o f  16 
seedlings w ere reco rded  d u ring  June-Ju ly  every 
year.

T h e  height o f  the seedling was m easured  from  
th e  co lla r region o f  the  stem  to  th e  apical g row ­
ing  p o in t an d  the d iam eter a t the co lla r leg ion . 
Seedlings in th e  net p lo t w ith d iam eter 18 mm  
and  above a t  th e  co lla r region were considered  as 
b uddab le  and  the percentage o f  buddab le  seedl­
ings was w orked  out.

T he d a ta  on  height, d iam e te r and  percentage i>f 
b u ddab le  seedlings w ere staiisticfllly analysed  and 
th e  m eans given in tab les T he \a iu e s  o f  percen 
tages being n o t norm ally  d iitr ib u te d . were tran s­
form ed to  angles and  then  analysed. F or 
convenience o f  com parison , th e  percentage 
figures a re  a lso  furn ished  in the tab les together 
w ith th e  transfo rm ed  angle.-;. The values o f  S. IL 
an d  C. D . are  a lso  given in th e  tab le  in cases of 
sta tistieai significance fo r c om parison  o f m eans.

Restills and Discus<iion

A t R R Il farm  d u ring  1969-70 season  the m ain 
effects o f no n e  o f  the  trace  etem cnts cam c out 
signilicant for the th ree charac te rs  analysed  viz. 
height, d iam eter and  percentage o f buddab le  
seedlings. B ut th e  in te rac tion  A B D , A B E and  
A B D E  were significant a t 5%  level for th e  percen­
tage o f  bu d d ab le  seedlings. A m ong  the com bi­
na tions o f  A, B, D  and  E, ao bg e , gave the 
highest m ean, follow ed by the com bina tions o f

bo d , and  ug b i do.



H e m  Table {ASD ) fo r  P tm m a g e  o f  BuMoble 
Sei-dlings. RR U  1969-70

bo
do dl

bl
do dl Mean

ao  24.9 27.8 27.8 21.8 25.6

(19.0) (24.1) <22.9) (16.0) (20.5)
al 25.3 18.5 24.3 27.1 23.8

(I9.S) (13.6) (18.7) (22.6) (18.6)

M ean 25.1 23.1 26.1 24,4 24.7

(19.3) (18.8) (20.8) (19.3) (19.5)

eo el eo el Meao

a o  22 6 3 0 .1 ~ 24.3 25.3 25.6

(17.1) (26.0) (19.1) (19.8) (20.5)

al 25.8 17,9 24.3 27.1 23.8

(20.9) (12.2) (18-4) (22.9) (18.6)

M ean 24.2 24.0 24,3 26.2 24.7

(19.0) (19.1) (18.7) (21.4) (19.5)

bo
do dl

13.21
13.42

13.31
\ 2 M

13.79 
13 02

12.70
13.49

T able  IV 
Mean Table (A B E )/o r  Diameter RRU  

t969-‘70 
----------------- £ T

13.02
13.66

13.50
12.64at

Mean 13,34 13.07

13.40 13.25
____r3.72 13.20

12.9 4 '"  13.56 13T 3

13.09
12.80

F o r means in the body o f the table S.E : 2.88 
C D  ; 8.2

M ean Table (_ABE) fo r  Percenroge o f  Buddable 
Seedlings J iR lI  1969- 70

For means in the bofly o f the table S. E. • 0 37 
C. D  : 1,05

Al K ankattocr during 1969-70 season the main 
e l e a  o f boron was significant an«1 negative for 
all the three characters analysed. The height and 
diameter were significant a t 5%  level whik the 
percentage at I l e v e l .

Tabll V
Mean Table {A B )fo r  Height o f  Seedlings 

Karikaliaor 1969-70

F o r means in the body of the table S. E. ; 2.88 
C. D. : 8.2

In the case o f the diameter o f seedlings the 
interactions ABD and ABF. w r e  signiticM iat 
5°.., level. The best combinations were ag bi do 
and  dl bi Ci.

Taduk III 

Afean Tablf (ABD) fo r  Diameu-rs RRU  
1969-70

13.25

13.20

M ean 13.31 13.09 13.40 13.10 13 j3

F o r means in the body of the table S. E. ; 0.37

bo bl Mud

ao 161.1 
al 154.5

1624
157.2

161,8
155.8

M eanSE : 1.68 157.8 159.8 158 8
C D ; —

For means of A S E. : ].68
C, D. ; 4,8

T able VI
Mean Table {AB) fo r  Diameter o f Seedlings

Karikaltoor. 196V-70

bo bl Mean

ao 16.15 16.21 16,18
al 15.17 15.51 15,34

S. E: 0.16
C. D : — Mean 15 66 15,86 15.76

For means o f A S E; 0.16
C. D: 0.45

T able VII
Mean Table {4B) tor Percentage o f  Biul'fable

Seedlings Kankaiioor 1969-'70

bo bi M«in
ao 45.2 45 0 45 1

( 5 ^ ) (50.2) (50.2)
al 39 3 408 40.1

(40.4) (43.2) £41.8)

S. E: 1.06 42.3 42.9 42.6

C D :  — Mean (45 3) { ^ 7 i (46 0)
F or means ot A s .  t ;

C, D
1.06

; 0.45



In te rac tion  A B D E  was s ig a ilk a n t a t 5 %  level 
for d iam eter. In  all th e  com binations o f  A B D E  
the depressing  efTecc o f bo ro n  was noticed.

D u rin g  th e  1<)7Q-7I season  n o  significaiice was 
no ticed  e ith e r fo r the m ain  effect o r in teractions 
in the  case o f  all the  th ree charac ie rs  analysed, at 
K a rik a tto o r . D u rin g  th e  1971-72 season also no  
sign ifican t difference was o b ta ined  e ith e r fo r  the 
m ain  effects o r  in te rac tions w hen the height and  
p ercentage o f  b u ddab le  seedlings w ere analysed. 
In  th e  case o f  th e  d iam eter o f  seedlings a lso  none 
o f  th e  m a in  effects w as significant. But the effect 
o f  BC in te rac tion  was significant. The heighcst 
d ia m e te r  w as o b ta ined  fo r  th e  com bina tion
bo Co,

T a b le  VIM

\ fe a n  Table (B C ) for D iam eter o f  Seediin^s, 
K arikaiioor  19 7 1 -7 2

CO cl Mean

bo 1292 12.54 12.73
bl 12.31 12.86 12,59

S. E ; 0.16
C .D ;  — M ean 12 61 12.70 12.66

C . D : 0.65
N o te :  In  tab les show ing  percen tage  o f  

buddab le  iveedlings th e  figures given in 
b racke ts  a re  the percentages. T he S E. 
a nd  C . D . given a re  fo r  transfo rm ed  
figures (angles) only,

F ro m  the resu lts it m ay be concluded  th a t 
a d d itio n  o f  th e  trace  elem ents bo ro n , copper, 
m anganese, zinc a n d  m olybdenum  h a d  no favou­
rab le  effect on  th e  g row th  o f  ru b b e r seedlings. 
T h is  m ay be because these trace elem ents were 
sufficient -n the soil, a s  a  resu lt o f  the high sta tu s  
o f  o rg an ic  m a tte r  m ain ta in ed  d ue  to  th e  con ­
tin u ed  supply  o f  vegetable m ulch every year. 
T h is  resu lt is m  agreem ent w ith th e  flndinK S 
o f  V arley  (6). ®

T he dep ressing  tendency o f  bo ro n  on  the 
g row th  o f  seedlings no ticed  in th is tr ia l is in 
con fo rm ity  w ith  the findings o f  V arley (6).

In  the grow ing  o f  ru b b e r only in th e  seedling 
nu rsery  stage there  is intensive c a lliv a tio n  w here 
heavy ap p lica tio n s o f  fertilizers a re  m ade annua lly  
a n d  w here the c ro p  is rem oved com pletely  every

year. Even in th is  case there  w as no  need for 
supplim entary  trace e lem ents, as ev idenced from  
this experim ent. T herefore  th e  chancc fo r getting 
a  response to  a pplied  trace elem ents is s till rem ote 
in the m ain  field, bo th  d u rin g  the im m atu re  and 
m ature phase, w here the fertiliser co nsum ption  is 
sm all com pared  to  seedling nu rsery  and  where 
th rough  th e  grow ing  o f  g rouned  cover a n d  annual 
le a f fall, the  organic  m a tte r  co n ten t o f  th e  so il is 
m ain tained  a t a h igher level.

Acknowledgement

T he au th o rs  m ake gratefu l acknow ledgem ent 
to  D r. C. K . N . N air. D irec to r o f  th e  R ubber 
R esearch In stitu te  o f  Ind ia  fo r his valuable  
gu idance in th e  p rep a ra tio n  o f  th is paper. They 
a rc  than k fu l to  Shri. C . M. G eorge, D eputy 
D irec to r (A gronom y) fo r  h is c ritica l review  o f  the 
m anuscrip t and  valuable  suggestions. T hanks 
a re  a lso  due to  Shri. G . S ubbaraya lu . A ssistant 
S tatistic ian  fo r  th e  sta tistica l analysis o f  the  d a ta  
a n d  the s ta ff o f  the A gronom y D ivision fo r  the 
assistance rendered  by  them  a t various stages 
o f  th is w ork. T lie au th o rs  are  also  thaukfu l to 
the oflicers a n d  sta ff o f  th e  C en tra l N ursery . 
K a rik a tto o r  and  the R R II  E xperim ent S tation  
w ho  gave necessary facilities and  co o pera tion  in 
c onducting  th is experim ent.

B ibliographical References

1 iEEVAR^TNAM ( a j ) .  A note on b o ro n  toxicitv
in you n g  rep lan tings. R R IC  bull. 2 ; 1967'; 
22—3.

2 —. R eport o f  th e  Soils D epartm en t.
Investigation  on n u trien t deficiency—zinc 
deficiency. R u b b  Res In st C eylon , A nn 
rev. 1958. 59 and  60.

3 RUBBER RESFARCH INSIITUTB OF MAIAYA,
C orrec tion  o f  m anganese deficiency. Plant 
bull. R u b b  Res Inst M alaya. 53; 1961; 
63-7.

4 — , M anganese deficiency. Plant bull.
R u b b  Res Inst M alaya . 42; 1959; 57-8 .

5 SHORROCKS (V ic to r M). M ineral deficiencies
in Hevca  and  associated  cover p lants. 
K uala  L um pur, R ubb  Res In s t M alaya 
1964. PJ13-55.

6 VARLEY (JA). Effect o f  trace  elem ents on
H evea  seedlings grow n in the nursery .
J ,  R u b b  R es In st M alaya. 2 2 ; 1968; 
217-25.



Available Phosphorus and Potassium status of rubber growing 
soils in relation to manuring of leguminous Ground Covers

M Karthik.kutty Amma, M V Balan ,„d  c  M G eorge  
Rublar R e ie .,*  |„it,t„ia „{ | „ i ,  K„„.y.m-686 009

Abstract
Data on analytical results of wii s&mpl« collected from 

Tubber esum and  holdings !u:at«d in (be important aero- 
climatic Rubber growing regions in South India, indicate 
that rubber soil* !n general are deficient in available 
Phosphorus and variable with regard to available 
Potassium and soil reaction. Since it is known thsi 
Phosphorus is one of ihe principal plant nuirimis required 
by the leguminou'i cover crop, there is need for manuring 
the legumes with Phosphates for its early esiabli'-hnMnl. 
The highly acidic nature of the soils in the rubb.-r tract as 
indicated by the suromary of the sol test data suggest 
(hat Rock Phosphate which is ib: cheapest snurce of 
Phosphatic fcrtilizrr is well suited for covtr crop manur-

Rubber cultivation in India is mainly confirietl 
to  a  narrow  belt extending from Kanyakumari 
D istrict o f M adras State in the South, to Coorg 
District o f Mysore State in the north and lying 
alm ost parallel to  the Western Ghats for about 
AOO Kilometers, This rubber tract consists mostly 
o f  h ills and slopes which are covered with well- 
d rained  and highlv porous laterite o r lateritic 
soils. Climate in this tract is severe with a 
conspicuous wet season with very high iniensity 
rains and  a dry season with an ideal temperature 
range for intense soil microbial activity. These 
conditions enhance the degradation of soils 
th rough erosion, leaching and progressive deple­
tion  o f hum us. Hcnce for the sucassful culuva- 
tion  o f Rubber, .t is essenlial to  adopt measures 
for conserving the soils ami maintainmg so,l 
ferlilitv. Establishment and maintenance of a 
good leguminous ground cover along with 
rubber is the proper cultivalion practice that can

nous covers.

Kxpcriracntal

“„ T s £ . e d ‘"  S i

iKivc o«en analysed tor avai­
lable phosphorus, available potassium and soil 
reaction A sumrnary of these analytical data is 
presented with a view to obtaining an indicaiion 
fegardmg the fertility status of the rubber grow­
ing soils. The soil samples included in the study 
were all composiie soil samples collected from 
imoiature rubber areas. The depth of ^amphng 
in all the cases was 30 cm.

Soil reaction was determined using a  alass 
electrode in a soil water ratio of I ;  2 5. The 
pH values were rated as slightly acidic (pH 6-7), 
Moderately acidic (pH5-S,9) and highly acidic 
(pH4-4.9) Available Phosphorus was determined 
by extracting the soil with Bray N o:2 ex traaant 
(O. IN HCl + 0 .0 3 N  N H ,F )usinga soil extractant 
ratio o f 1:10 and a shaking lime of 5 minutes in 
a reciprocating shaker. Phosphorus in the extract 
was determined colorimetrically as molybdenum 
blue complex fl)- Available Potassium was 
determined using Morgan’s reagent as the extrac­
tant with a soil extractant ratio o f 1:5 and a 
shaking lime o f 5 mioutes in a  reciprocating 
shaker. Potassium in the extract was determined 
by means of a flame photometer.

The available Phosphorus and available Potas­
sium values were then rated as low, medium and 
high levels.. The critical levels o f available 
Phosphorus and available Potassium contenls in 
the soils are as shown in Table I.

T.4BLE 1

Levels o farailabU Plmphoru> and available 
Potassium values in wU samples.

Available P in the Available K in the 
RatUK' soil expressed as soil expressed as
Level' mg/lOOgofair mg; 100 gm. of air

dried soil dried soil

Low Below l.O Below 5.0
Medium 1.0—2.5 5 — 1-.5
High Above 2-5 Above 12.5

Rcsuits and Discussion 

The summary o f the data on the available 
Phosphorus, available Potassium and pH values
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c. the soil collK ted from the five major agto- 
ohraii.ic rce.ons which c-onstiiutc 9S% o r the total 
area under rubber are preicnted in Table II.

From  the table it a a  be seen that the soils in 
all th e  five agm-climatic rubber growing regions 
represented by the soil samples under study arc 
m oderate to  higlily acidic and are deficient in 
available Phosphorus and %-ariable with regard to 
available Potassitim. The soil samples from 
Trivandiu in , Quilon, Kottayam, Ernakulam. 
K o ih ikode and Cannanore rcyons contain mostly 
low to  medium levels and the soil samples colle­
cted from Kanyakum ari. Palebat and Trichur 
con tain  mostly medium to high levels o f available 
Potassium . Though the samples collected and 
exam ined from each region cannot be considered 
a i  rcpre^-entative of the entire rubber growiog 
ureas in South India, the resulis presented give an 
indication regarding the soil reaction and availa- 
hie Phosphorus and Potassium status of the soil 
in the m ajor agro-cHmattc rubber growing regions 
in the country.

h  IS well known tha t Phosphorub is the 
p iincipal plant nutrient required by L'guminous 
ground covers for salisfaelory growth. The 
linding tha t the application of Phosphorus to 
legume crops results in a  higher yield of green 
m atte r containing higher percentage o f Nitrogen 
and  Phosphorus, supports this fact (5). Phos­
phorus requirements o f legumes are much higher 
th an  ordinary crops and abundant application of 
Phosphorus leads to  a higher fixation of Nitrogen
(2) In M alaysia where the soils are deficient in 
uNailnble Phosphorus (4). leguminous cover plants 
>how ii marked response to Phosphatic fertilizer 
applications partic.ilarly m the early stages ot 
cover plant establishinent (Si. Hence broadcast 
Jrcssin fs  of Rock Phosphate a t the m ie of I - -  
c » t  per acre in the sear o f establishment and 
Ihercattcr a t tegular intervals are recotnmmiled 
lo r leuome covcis in Matovsia l(il. Since ti e 
rubber'g row in? soils ate delicient m available

r £ ” u t o  tlrow ” « % i N  r g c n e t a l  are

" C h a ' , ^ n \ h e 1 o , T , t  of R o c . Phosphate lo 
legum inous ground co\et>.

Siinimarv and RecommeDdallon

general are deficient in available Phosphorus 
w nten t and variable with regard lo available 
Potassium and soil rov tion . Since phosphorus 
IS highly essential for satisfactory grov.lh of 
legume covers, application of HO kg, o f Rock 
phosphate per hectare during Ihe vear of estabii- 
shment of ihc cover crop will be beneficial. In 
areas where the soiU are known to be deficient in 
available Pdta-Mum application o f 50 kg'hectare 
muriate of potash will he henefKial for the cover 
crop establishment. If both av. ilable phosphorus 
and available potassium are low application of a 
2:1 mi-.ture of Rock phosphate and muriate of 
Potash at the rate of 150 ke hectare is recomm­
ended for cover crop establishment. The acidic 
condition of the ‘oils also fa \o . r 'h e  choice of 
Rock Phosphate as the phosphat.c fertilizer.
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,ir the siiil co ilecM  from ihc B it major agro- 
clim auc regions which consliiule 95% or the lolal 
area under rubber are pretcmed in Table 11.

F rom  ihe table ii can be seen that the soils in 
all the  five Jigro-climatic rubber growing reBion«; 
rcp te^ntecl by the soil samples under study are 
m oderate to  highly acidic and arc deficient in 
available Phosphorus and variable with regard to 
available Potassinm. The soil samples from 
Trivandrum , Quiion. Kottayam, Ernakulani. 
K ozhikode and C annanore regions contain mostly 
low 10 medium levels and the soil samples colle­
cted from K anyakum ari. Palghat and Trichur 
contain  mostly medium to high levels o f available 
Potassium . Though the sarapies collected and 
exam ined from each region cannot be considered 
as reprcacntalivc of the entire rubber grov»ing 
areas in South India, the results p re«m ed  give an 
indication regarding the soil reaction and availa­
ble Phosphorus and Potassium status o f the soil 
in the m ajor agro-climatic rubber growing regions 
m the country.

It IS well known that Phosphorus is the 
puncipal plant nutrient required by L-guminous 
ground coders for satisfactory growth. The 
hnding tha t the application of Phosphorus to 
leeume crops results in a higher yield of green 
m atter containing higher percentage of Nitrogen 
and  Phosphorus, supports this fact (5). Phos­
phorus requircmenus o f legumes are much higher 
th an  ordinary crops and abundant application of 
Phosphorus leads to  a higher fixation of Nitrogen
(2) In M ala\sia where the soils are deficient m 
available Phosphorus {4), leguminous cover plants 
show a marked response to  Phosphatic fertilizer 
aP D iic a tio n s particularly in the early stages ot 
cover plant establishmciu (8^. Hence broadcast 
Jtes5ing> of Rock Phosphate M ihe rate of 1-2 
c>H per ui-re in the sear o f estaWBhmenl 
lhet^!«fter;u regular .m edals  
for leeume covers in Mahtysia (6», Smce Uie

o rR o e k  Phosphate to 
lefjuminous ground cu\crs.

general are deficieni in available Phosphorus 
content and sanabic with regard to available 
Potassium and soil r^a.lion. Sjnce phosphorus
IS highly essential for sttisfaciory growth of 
legume covers, application of I'X) kg. o f Rock 
phosphate per hcctare during the year o f establi­
shment of the cover crop will be bcneficial. In 
areas where the soils are known to be deficient in 
available Pota>Mum application of 50 kg’hectarc 
tnuriats o f potash will be benelicial for the cover 
crop eslablishroent. If  both av, ilable phosphorus 
and available potassium are low application of a 
2:1 mi^tu^e o f Rock phosphate and muriate of 
Potash at the rate o f 150 kg hectare is recomm­
ended for cover crop e^tabiishmeni. The acidic 
condition of the ‘oils alio favo;.r :he choice of 
Rock Phosphate as the phosphai;c fertilizer.
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R ubber {H crea brasilk-nsiy) is usually  grow n 
in association  w ith  a legum inous ground  cover, 
w hich persists d u rin g  the im m atu re  phase o f  the 
trees, an d  perishes as. an d  w hen th e  canopy  closes. 
A cover c ro p  has a dua l effect on  the m oisture  
co n ten t o f th e  soil. O n th e  one han d , i t  serves 
a s  8 m ulch  an d  reduces e v apora tion  from  the soil, 
a nd  o n  the o th e r  han d , it depletes available 
m o istu re  from  th e  soil th ro u g h  transp ira tion . 
T he net effect o n  soil m o istu re , th u s , depends on 
w hich o f  th e  tvvn fac to rs  is do m in an t.

U nlike M alaysia , the  im p o n a n t ru b b e r  g row ­
ing trac t in  Ind ia  viz. K era la  has a  pronounced  
d ry  season  covering a  period  o f  th ree to  five 
m on ths, and  soil 'm o is tu re  stress du rin g  th is  
p eriod  is one o f  th e  im p o rtan t fac to rs  h m iting  
th e  g row th  o f  ru b b e r an d  ex tending  th e  p eriod  o f 
im m aturity - A ny a ttem p t to  im prove the m ois­
tu re  regim e o f  the so il du rin g  sum m er is th e re ­
fore. o f  p rac tica l significance. T he presen t paper 
rep o rts  the  r e s jl is  o f  a stu d y  on  th e  effect o f 
s lash ing  the cover c ro p  on  aoil m o istu re  sta tu s 
d u rin g  th e  d ry  pe iiod ,

R\periiBen(.il

T h e  experim e.M  was laid o u t in a  field a ttached  
to  th e  R u b b e r  R esearch In stitu te  o f  In d ia , w ith 
typical la te rite  so il, th e  ia tcrite  bed being a t  a 
d ep th  o f  52 cm . A b ro ad  leaved c reeper legume 
o f  M u c u m  species w as estab lished  in 7 ,x 2 4  m etre 
a rea  w hich was d iv ided  in to  tw o  equal ha Ives, 
in  th e  first week o f  D ecem ber, gypsum  bJock;- 
w ere in sta iled  a t  dep ths  o f  15, 30 and  52 cm . a t 
th e  cen tre  o f  each o f  the tw o halves a n d  also  in a 
v.lean-weeded a rea  th ree  m etres aw ay from  one 
h a lf  o f  th e  covcr-croped  a rea  m ean t for sub«ie- 
quen t slash ing . C ure w as taken  to  see th a t the  
ho le  augered  fo r insta lling  the b locks was refilled, 
rep lacm g the soil in th e  o rig inal o rder. W ith the 
aid  o f  a  B ouyoucos m o istu re  m eter, available soil 
m o istu re  w as recorded  a t  ‘he th ree  dep ths in all 
the  th ree  p lo ts  o n  all w ork ing  day« from  the 
second w eek o f  D ecem ber 1973, till th e  end o f 
A p ril.  1974. D aily  ra infall d a ta  fo r  the pyeriod 
fro m  I -1 - I9 7 4  to  30 -4 -1974  w ere also  collected. 
O n 3-12 -1973 . w hen th e  m oisture  readings on  the 
th ree  p lo ts w ere near a b o u t lOCl' '̂c, the  cover c rop

in  o ne  h a lf o f  th e  a re a  w as slashed com pletely , 
and  th e  slash ing  left as such on  the su rface o f  the 
soil to  serve a s  a  m ulch .

Results and Di.scussion
W eekly  average o f  availab le  m o istu re  percen­

tage in  th e  th ree  p lo ts du rin g  the sum m er period 
are  presen ted  in T a b le - l .  D a ta  re la ting  to  the 
earlie r p a r t  o f  D ecem ber and  the period  beyond 
the first ha lf  o f  A pril are  n o t p resen ted , since in 
all th e  p lo ts m o istu re  percentage d u rin g  these 
periods was fou n d  to  be near a b o u t lO'J, as a 
resu lt o f  ra infall. D a ta  on  to ta l nu m b er o f 
recorded  days on  w hich th e  soil m o istu re  was 
m ain ta ined  a t  different levels are  fu rn ish ed  in 
T ab le -2 . T ab le -3  gives the ra in fa ll d a ta  fo r  the 
period  fro m  Jan u a ry  to  A pril, 1974.

T he d a ta  presen ted  in T ab les I and  ?. clearK  
show  th a t,  d u rin g  th e  d ry  period , the m oisture  
percentages in the  slashed  p lo t were m ainlainctl 
a l h igher levels and  also  fo r a longer d u ra tio n , 
a s  com pared  to  those o f  the unslashed  p lot. 
C om parison  betw een slashed an d  clean weeded 
p lo t show s th a t m oisture  levels a t  15 cm . depth  
w ere h igher in  slashed p lo t eventhough sim ilar 
trend  w as n o t ev ident a t th e  o th e r  tw o depths, 
in  C eylon. Joach im  and  H o lland  (1927) and 
Joach im  and  K and ia  (1930), using Ccntrosem a  
pubescens, a  creep ing  legum e, « o u n d th a t during  
th e  first tw o years, the g reatest to ta l m o istu re  in 
the  lop  18 inches was fou n d  under th e  hare  soil, 
as com pared  to  the  soil u n d e r cover. H o u ev e r, 
d u rin g  the second tw o  years m ore  m o istu re  was 
found  a t all levels dow n to  24 inche.s under the  
cover th an  u n d e r th e  b a re  surface-, evidently  us a 
result o f  the do m in an t influence o f  the  enhanced  
m ulching  effect over transp ira tionu l cffcct during  
th e  la ter period . It can  be seen from  th e  average 
m o istu re  percentage from  lOlh week onw ards 
(T able-1 j th a t  th e  m o istu re  a t 52 cm . dep th  is 
m uch low er in th e  unslashed  p lo t in com parison  
to  the levels fo r  co rrespond ing  d ep th  o f  the  
slashed  an d  bare  p lo ts. T his result is in agree­
m ent w ith the finding o f  H o pk inson  (1971) 
th a t m ovem ent o f  ra in  w ater dow n the profile 
w as m uch slow er in cover-c ropped  th an  in  bare 
area.



SM5HINC COVE, nO P  („U CU N . W U '.B )  ON SO.L „

- 5 = --------------------------jl»< »•«*) W 15;/| Jprll. 1974 ( I M  .■«*!
IlltUI mctn. _  .‘!L 2inl 3rd 4th

U 15 97 75 41 22
S 15 93 89 88 85B 15 100 91 68 47
U 30 96 25 < 2 0 < 2 0
S 30 98 95 86 69
B 30 > 1 0 0 99 95 87
U 52 100 87 45 < 2 0s 52 > 1 0 0 98 96 89
B 52 > 1 0 0 100 96 89

^ t h  6ih 7ih 8ch 9th lOih III
2 2  < 2 0  < 2 0  < 2 0  < 2 0  <  20 94 91

76 55 32 23 < 2 0  tiS 90
33 26 21 < 2 0  < 2 0  W  96

< 2 0  < 2 0  < 2 0  < 2 0  <  20 80 96
47 34 27 24 < 2 0  ?! 98
70 52 41 33 22 74 98

< 2 0  < 2 0  < 2 0  < 2 0  <  20 42 66
68 43 24 20 < 2 0  73 V2
71 52 37 28 21 68 99

)3th 14fh 15tb Ifiih
51 20 36 82 95
85 51 30 80 90
70 37 26 95 < 1 0 0
82 38 24 95 100
97 67 33 89 98
89 67 44 62 < 1 0 0
54 32 20 29 80
93
93

86
75

68
53

66
43

97
90

S-Slashed a B—Bare a

T able 2

.Vo. o f  reco rd e d  Ja y^  d u rin g  the p e r io d  f r o m  4 -1 -1 9 7 4  lo  15-4-1974  on which 
^ o il m o is tu re  was m a in ta in e d  a t  d iffe ren t !e \e h .

Number of rccordtd days-
.Moisture 15 cm. Depth 30 cm. Depib 52 cm. Depth

U S B U S B U S B
>100 _ __ 1 _ _ 1 _ 1

91 — 100 12 - 14 17 24 22 2 24 21
81— 90 3 35 7 2 7 7 2 12 8
71— 80 .s 6 2 1 4 6 2 6 5
6 1 - 7 0 5 5 3 1 4 5 7 6 9
5 1 - 6 0 2 5 1 2 8 4 5 4
4 1 - 5 0 3 5 5 1 5 8 7 2 6
31— 40 5 4 7 2 9 7 4 2 8
■•1 -■<0 8 s 15 12 10 3 SO 4 5

< 2 ! 29 5 11 33 5 3 32 9 3

T.\BLE 3 
R a in f i i l l  d a ta  fo r  th e  p e rio d  fto rr . 

,_ 1 _ |9 7 4  « . 15-4-1974  
naie  Ra'ti Tall inn

l - i - 1 9 7 4
2 6 - 2 - i W  
27 2 -1974

1 -V 1 9 7 4
3 - 3 - l W
4 -3 -1 9 7 4

2 7 -3 -1 9 7 4
2 -4 -1 9 7 4  
6 ^ 1 9 7 4  
7 -4 -1 9 7 4
9 -4 -1 9 7 4  

(0 -4 -1 9 7 4
11-4 -1974
1 2 -4 -1974  
1 5 ^ - l W

0.6
2 5 0
32.8
63.0  

2.0 
2.4

140
40.0
41.0
12.0
7.0
8.0 

62-0 
19.2 
25.0

influence o f  other factors such as nitrogen fixa- 
lion , m ineralisation and leaching o f  nutrients vis- 
a-vis slashing o f  the cover  has a lso  to  be taken  
into consideration.
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R ubber U /evea brasi/ieniis) is usually grow n 
in association  with a  legum inous g ro u n d  cover, 
w hich  persists d u ring  the im m aiu re  phase o f  the 
trees, an d  perishes a s a n d  w hen ihe canopy  closes. 
A cover cro p  has a dua l effect o n  the m oisture  
co n ten t o f  the soil. O n the o ne  han d , it serves 
a s  a m ulch  and  reduces e v apo ra tion  from  th e  soil, 
a n d  on  the o th e r  hand , it depletes available 
m o istu re  fro m  the soil th ro u g h  transp ira tion . 
T he net effect on  soil m o istu re , thus, depends on 
w hich o f  th e  tw o  fac to rs  is dom inan t.

U nlike M alaysia , the im p o n a n t ru b b e r  grow ­
ing  trac t in In d ia  viz. K era la  has a  p ronounced  
d ry  season  covering  a  period  o f  th ree to  five 
m on ths, and  soil m oisture  stress d u rin g  th is 
period  is one o f  the im p o rtan t fac to rs  lim iting  
the grow th  o f  ru b b e r a n d  ex ten d in g  the p eriod  o f 
im m atu rity . A ny a ttem p t to  im prove th e  m ois­
tu re  regim e o f  the  so il du rin g  sum m er is there ­
fore. o f  p rac tica l significance. T h e  p resen t paper 
rep o rts  th e  resu lts  o f  a s tudy  o n  th e  effect o f  
slash ing  th e  cover c ro p  on  soil m oisture  sta tu s 
du rin g  th e  d ry  pc iiod .

K \perim enlal

T he ex p erim en t w as laid o u t in a  field a ttached  
to  th e  R u b b e r R esearch  In stitu te  o f  Ind ia , with 
typical la te rite  soil, th e  la te rite  bed being a t  a 
d ep th  o f  5 2 c m . A  b ro ad  leaved c reeper legum e 
o f  M ucuna  species was established in 7 ,x 2 4  m etre  
a rea  w hich w as div ided  in to  tw o  eq u a l ha Ives. 
In th e  first week o f  D ecem ber, gypsum  blocks 
w ere installed  a t  dep th s o f  15. 30 and  52 cm . a t  
the  cen lre  o f  each  o f  the tw o halves and  a lso  in a 
c lean-w eeded  a rea  th ree  m etres aw ay  from  one 
h a lf  o f  th e  cover-croped  a rea  m ean t fo r subse­
quen t slashing. C are  w as taken  to  sec th a t the 
ho le  augered  fo r  installing  th e  b locks w as refilled, 
rep lacing  the soil in th e  orig inal o rder. W ith the 
a id  o f  a  B ouyoucos m oisture  m eter, availab le  soil 
m o istu re  was recorded  a t  'h e  th ree dep th s  in  all 
the  th ree  p lo ts  on  all w ork ing  days from  the 
second week o f  D ecem ber 1973, till th e  end  o f  
A p ril. 1974. D aily  ra in fa ll d a ta  fo r th e  period 
from  1-1-1974 fo  30 -4-1974 w ere a lso  collected. 
O n  3-12 -1973 , w hen the m o islu rc  read ings on  the 
th ree  p lo ts w ere near a b o u t 100% , the cover c rop

in  one h a lf  o f  the  a re a  was slashed  com pletely , 
and  the slash ing  left a s  such on th e  surface o f  the 
soil to  s e r \e  as a m ulch .

R esults and  Discussion
W eekly average o f  availab le  m o istu re  percen­

tage in th e  th ree  p lo ts du rin g  the sum m er period 
a re  presen ted  in  T a b le - 1. D a ta  re la ting  to  the 
earlie r p a r t  o f  D ecem ber a n d  th e  period  beyond 
the first h a lf  o f  A pril a re  n o t p resen ted , since in 
all the  p lo ts m o istu re  percentage du rin g  the^c 
periods w as found  to  be near a b o u t 10^, as a 
resu lt o f  ra infall. D a ta  on  to ta l n um ber o f 
recorded  days on  w hich the Miil m o istu re  was 
m ain ta ined  a t  d ifferent levelb a re  fu rn ished  in 
T ab Ie-2 , T ab le -3  gives th e  ra in fa ll d a ta  fo r the  
period  fro m  Jan u a ry  to  A p ril, 1974,

T h e  d a ta  presented in  Tables 1 a n d  ? clearly 
show  th a t,  d u r in g  the d ry  p eriod , th e  m oisture  
percentages in the  slashed p lo t were m ain tained  
a t  h igher levels and  a lso  fo r a longer d u ra tio n , 
as com pared  to  those o f the unslashcd  p lot. 
C om parison  betw een slashed  and  clean weeded 
p lo t show s th a t m o istu re  levels a t 15 cm . depth 
w ere h igher in slashed  p lo t evcn ihough  sim ilar 
trend  v\as n o t ev ident a t  th e  o th e r tw o depths 
In  C eylon, Joachim  and  H o lland  (1927) and  
Jo ach im  and  K and ia  (1930), using Ci'ntrosema  
pubrscens, a  c reep ing  legum e, lo u n d  th a t during  
th e  first tw o  years, th e  g reatest to tal m o istu re  in 
ihc to p  18 inche^i w as fou n d  under the bare 5,uil. 
a s  com pared  to  the  soil un d e r covcr. H ow ever, 
d u rin g  the second tw o  years m ore  m o istu re  was 
fou n d  a t all levels dow n to  24 inches under the 
cover th an  under the bare  surface, evidently  as a 
result o f  th e  d o m in an t influence o f  the  enhanced  
m ulching cffect over transp irationH l effect during  
th e  la ter period . !t can  be seen from  th e  average 
m o istu re  percentage from  10th week onw ards 
(T a b le - l)  th a t th e  m o istu re  a t  52 cm. d ep th  is 
m uch low er in th e  unslashed  p lo t in com parison  
to  (he levels fo r  co rrespond ing  d ep th  o f  the 
slashed  an d  bare  p lo ts. T h is  resu lt is in agree­
m ent w ith th e  finding o f  H o pk inson  (1971) 
th a t m ovem ent o f  ra in  w ater dow n the profile 
w as m uch slow er in  cover-cropped  th a n  in  bare 
area.
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W eekly average o f  fii'/iiinM„ , .  *
/o yrom ihf> week precetling slashing o f  the covcr

wwA')
Treai-
mcnt

Oepih
1st ,2nd_ 3rd 4ttl

U 15 97 75 41 ">2S 15 93 89 88 85B 15 100 9t 68 47
U 30 96 25 < 2 0 < 20
s 30 98 95 86 69
B 30 >100 99 95 87
U 52 100 87 4? <20
S 52 >100 98 96 89
B 52 >  100 100 96 80

U-Unslasheda S-Sla,-ihcdarea; B—Bare j

-fiLh__7jh 8th 9lh 10th llth I2lh 13th 14th I5th 16lh 
< 20  < 20  < 20  <20 

55 32 23 <20

70 52 41 33
<10 < 20  < 20  < 20  .

68 43 24 20
71 52 37 28

91 51 20 36 82 95
90 85 51 30 80 90
96 70 37 26 95 <100
96 82 38 24 95 100
93 97 67 33 89 98
98 89 67 44 62 <100
66 54 32 20 29 80
V2 93 86 68 66 97
99 93 75 53 43 90

TaBU: 2
No. o f  recorded ilay^ during ihe period from  4 -l-\974  lo 15-1-1974 an which 

soil moisture woj mainlairted at different leveh.

Available
Moisture

Number ot recorded days-

>100 _ __ 1 _ _ 1 _ 1
91 — 100 12 — 14 17 24 22 2 24 21
81—90 3 35 7 2 7 7 2 12 8
71— 80 s 6 2 1 4 6 2 6 5
61--70 5 5 3 1 4 5 7 6 9
5 1 -6 0 2 s 1 2 8 4 S 4
4 1 -5 0 3 5 5 1 5 8 7 2 6
31—40 5 4 7 2 9 7 4 2 8
■>1 - '^0 8 8 15 12 10 3 10 4 5

<21 29 5 II 33 5 3 32 9 3

U—Unslashcd a S-Slash«d a B—Bare ai

T\BLE 3 
Rainfall data for the period fio m  

l_ l_ ig74  to 15-4-1974
RD'tirall iiDate 

1-1-1974
26-2-1974
27-2-1974

1-3-1974
3-3-1974
4-3-1974 

27_3_1974
2-4-1974 
e ^ -1 9 7 4  
7-4-1974 
9 ^ -1 9 7 4

10-4-1974
11-4-1974
12-4-1974 
15_4-!974

0.6
25-0
318
63.0 

2.0 
2,4

140
40.0
41.0
12.0
7.0
8.0 

6:.o
19.2
25.0

influence of other faao rs  such as nitrogen fixa­
tion, mineralUaiion and leaching of nutrients vis- 
a-vis slashing of the cover has also to be taken 
into consideration.
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News and Notes

T he term  of Prof. C liandy cxftnded

T he G overnm eiil o f  India have ex ien d cd lh e  
term  o f  office o f  P rof. K.. M . C liandy, t  hairm an. 
R u b b e r B oard  fo r a fu rther period o f  3 years in

rubber grow ers du ring  Uie Iasi four an d  h a lf  years. 
Prof. C handy who .joined the Rubbej- B oard as it^ 
C hairm an on  14lh M arch  I972 w as to  have relin­
quished  charge on  13ih M arch 1977. I h e c x tc n -  
tion ordered  now , 6 m onths p rio r to  the expiry of 
the  present term  o f  ol'lice te»lilies (he d esire o f the 
G overnm en t th a t th e  coniin iied  services o f  Prof. 
C handy a re  e^-iential lo  th f  ru b b e r p lan ta tion  
industry. H e  will now  con tinue  a s  C hairm an 
up to  A ugust 1979. T his i.s the  lirst lim e th a t a 
person is being asked  lo  hold th is office fo r a 
period beyond 5 years.

Rubber Board M eetings

T he 84th and  85th m e e tin g  o f  ih..' R ubber 
B oard were held on  H i Ju ly  1^76 and  28th S ept­
em ber 1976 respeciiveiy a t K otrayan i. Prof. 
K . M . C handy . C h airm an  presided over these 
m eetings T h e  85th m eeting o f  the  Board recons­
titu ted  len sub  Lom m ittees iiam el\ Executive 
C om m ittee . R esearch a n d  T ra in in g  C om m iuee, 
E conom ic R esearch  C om m ittee . D evelopm ent and 
Extension C om m ittee , P lan tin g  C om m iltee , 
T echnical Specifications C om m ittee , S iaiistics and 
Im p o rt/E x p o rt C om m ittee . M arke ting  and  Co­
o p era tio n  C om m itice . L ab o v r W elfare C om m ittee  
and  S taff affairs C om m ittee .

LP.4.SI Rubber C onference

recognition  o f  his valuable con trib u tio n ’; lo  the 
ru b b e r p lan ta tio n  industry , especially th e ;m a ll

A R ubber C onference ” was held a t  Wclling- 
d o n  Lsland. C och in  on  Slh D ecem ber 1976 under 
th e  auspices, o f  the U nited  P lan te rs ' AsNOcialion 
o f  Sou th  Ind ia  (U P .^SJ). P rof. k  M . C handy, 
C h a irm an , R u b b e r B oard  w ho n u iu g u ra te j the



™  KI, ” *  '“ I'nt.loBv .0 producemore rubber a t less cost.

„  Chairman of the Malaysian
Rubber Restarch and Development Board who 
spoke a t  the conference as a special invitee struck 
an optimistic note on the bright future in store 
fo r natural rubber. Dr. Sekhar held that unless 
d ab o ra ic  preparations are begun right now, the 
pian lm g interests o f the world may not be able lo 
meet the growing demand for natural rubber 
which has been doubling e\'ery ten vears in the 
past.

D r. L. Mullins. Oirector o f Research. Malaysian 
R ubber Producers Research \ssociation located 
a t London, talked on the new uses of natural 
rubber.

D r. C. K. IS. Nair, Director. Rubber Research 
Institute o f India, who presented the paper on

Recent Developments in N atural Rubber 
R esearch "  discussed in detail the gains made by 
the different divisions o f the Institute since its 
in « p tio n .

M /s K . M . Philip, V. I. Chacko, G. Arumu- 
gham  and  John  M ather are the other authors 
w ho put up papers at the conference.

M r. D . W. M cC ririck, Chairman oftheU PA SI 
R ubber Products Committee, presided over the 
technical sessions of the conference.

M r K BSom aim a. Chairman. UPAS! w elcom ^ 
the guests and Mr. George John Aocheril, Chap­
m an. Association o f Planters of Kerala extended 
vole o f thanks-

Jacoh Thomas Vice C hairm a^_______

Shri Jacob Thomas has been unanimously 
eleclcd Vice-Chairman o f the Board to r another 
te rm  of one year. Shri Thomas who represents 
the  la t^e growers in the Board is one of the lead- 
,n g  planters o f Kerala. He 
D trcctor o f the Vaniampara Rubber Estates.

Sfari Jacob Thoma.>

Seminars

One day seminars of rubber growers were held 
at Teekoy, Kalloor. Charumood, Kaliyar, 
Mallappaily, Ranni. Parathode, Kattappana. 
Adimali and Chadayamangalam.

To popularise the replanting subsidy scheme 
of the Board an intensive persuasive campaign 
was held at 103 centres. About 5000 rubber 
growtre were contacted a t these mass contact 
meetings.

Shri V. P. Singh, H on’ble Deputy Minister, 
Govt, of India, Shri B. B. Shaiam, Minister for 
Developments, Meghalaya and Soviet friendship 
delegation led by Shri H. A. Aristhan Bokov 
visited the Rubber Board and Rubber Research 
Institute of India in January 1976.

Dr. V. A. Seyid Mohammed. Hon hle Minister 
o f State for Law, Justice and Company affairs, 
Govt, o f India visited the Rubber Board on 13th 
February 1976. He was accoided a warm 
welcome on his arrival.

The Lok Sabha Committee on petitions under 
the leadership of Shri S. N. Singh visited the 
Rubber Bourd on 20th February 1976. The 
Commitiee held discussions with the Chairman, 
and senior officers of the Rubber Board and 
visited plantation areas.
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Synthetic  Rubber has come to s ta y .

India is one of the very few countries of the world 
producing  both natural and synthetic rubbers. Its rubber 
consum ing industry has accepted the supplementary role played 
by  the  Synthetic R ubber Industry in as much as we have to-date 
p roduced  2.65 lakh tonnes of Synthetic Rubber and saved [oreign 
exchange exceeding Rs. 125 crores.

T h e  general purpose styrene butadiene rubber (SBR) 
p roduced  by us has reached a penetration level of about 24 per 
cen t of new  rubber in the past. W e hope that synthetic and 
natu ra l rubbers will go together in the long way of development 
of o u r country.

SYNTHETICS AND CHEMICALS LTD..
7 , J A M S H E D J l T A T A  R O A D ,

SOM BAY-400 020.

B o m b a y

< ; Y N A P R E N E  C H A M A P R E N E - t h e  S y M e l i c  ru b b ers  o f  
S Y N A t 'K . t . i ' i  a n d  to-m orrou/.
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P r o d u c e r .
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Fuctoriesat : KODUMOK V ET TILAPPARA.
PERAM BRA

Producers of all Grades o( High Quality Sheets, C repe Rubber, 
60%  c o n c e n tra te d  L a tex  &  C ru m b  R u b b e r .



Nation Regains 
Spirit of Adventure 1975-76

Aid to Craftsmen 
& Workers

B  Rs. 47.2 m illio n  p ro v id e d  to  c le a r  accu m u lated  
s tocks o f  h a n d lo o m  c lo th .

B  13 in ten siv e  developm ent p ro jec ts an d  20 e x p o rt 
p ro m o tio n  centres tak in g  sh ap e  to  revitalise 
and  develop  h an d io o m  industry .

B  Q u a lity  an d  av a ila b ility  o f  p e o p le ’s c lo th  im p ro v ed . 
R etail o u tle ts  fo r  su p p ly  since Ju ly  1975 increased  
to  46,694,80 p e r cen t o f  them  in  ru ra l areas.

I  O ver 1,181 n a tio n a l perm its issued fo r  easier 
flow o f  essentia l com m odities by  road  
th ro u g h to u t  th e  co u n try .

B  S h o p  councils  an d  jo in t  councils  to  en ab le  w orkers' 
p a n ic ip a iio n  in in d u stry , set up  in  o v er 617 
u n d e rtak in g s , includ ing  47 C en tra l p ub lic  
secto r concerns.



Nation Regains 
Spirit of Adventure 1975-76

Production and
Performance
Improve

■  Economy records a growth rale o1 5.5 per cent 
against 0.2 per cent in 1974-75.

I  Foodgrains production expected to teach 114 
million tonnes.

■ Industrial production increases to 4.6 per 
cent against 2.5 per cent in 1974-75.

■ Tolal production of Public Sector units 
records an increase of nearly 36 per cent.

a  Railways, Posts and Telegraphs record 
appreciable improvement m punctuality, 
promptness, courtesy and service to the 
public.
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Meticulous quafitv control, constant 
reseaich, ensuie& IRRCO rectain  ̂
njbt>ei as the best raw mnterial toi 
yout product. Today, more and mote 
rubbM floods manufsctuiers insist 
on IRRCO Reclaim rubber—mskinu 
their performance ons of distinction. 

iRRCO ie<daim fdt: ly m i. ho4cplp«, 
footwear, battery rasine*. cycle tyiw  
end t^umerous moulded articles.
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Natural Rubber Processing and Environmental Pollution
R Kqthandaram an and MK Balagopatan Nair

Rubber Research Institute of India, Kottayam 686 009

Environrnental po lluiioo due to  the  grow th of 
m odern industries is a world w ide problem . This 
problem  is a very serious one in  develotted 
countries and  is assum ing im porlance iji 
developing countries. Newer inventions in the 
agro-based industries also p iay a m ajor role 
problem?'^^**” ® environm ental pollution

U nlike o ther agricu ltural c rops n a tu ra l rubber 
IS harvested in liquid form called latex. In latex 
rubber is only 30-40->„ and  ilie rest is w ater 
con ta in ing  organic and  inorganic constituents. 
Proteins, C arbohydrates, Fats, L ipids and minerals 
and  organic acids are  th e  constituents. Latex is 
processed a.s preserved concentrated latex, ribbed 
^ o k e  sheets different form s o f  crepe and  crumb. 
C onsiderable q u an tity  o f  w ater is used at various 
stages in all rubber processing factories. W ater 
phase o f  the  latex w ith its organic and  inorganic 
constituen ts and  w ater used fo r waihing robber 
and  equipm ents constitu te  th e  effluent in natural 
rubber processing factories. L ittle quantity  o f 
p rcservati\es and  o ther chemicals also add to  the 
po llu tion . The q u an tity  and  chemical composi­
tion o f etHuent vary considerably depending upon 
the type o f  processing, quantity  o f  'rubber 
p roduced  and  the season. C ontinuous and  regular 
discharge o f  waste w .aer containing organic 
m ateria ls su itab le  fo r bactehai n iu ltip licalion  is 
found to  increase po llu tion  problem . The 
problem  becomes more serious due to  the 
in troduction  o f  centralised processing in large 
iaciories.

Biochemical oxygen dem and (BOD) the indi­
c a to r  o f  organic load o f  the efTliient varies from 
720 to  7600 ppm . variation with respect to  pH 
was also  observed.

O rigin of etHueots from d iffm n t rubber 
processing faclorfes

1. Ribbed .smoke sheet.s makiog factory 
A m ajo r portion  o f latex is processed as sheets. 

Fresh  w ater is used for d ilu tion  o f  latex to  the 
desired d ry  rubber conten t, fo r washing while 
sheeting the coagulum . and fo r dipping the

S . ?  j  in tanks contarning antim icrobial com- 
pounds. Periodical washings o f tanks, co n ta in er 
and floor are  additional source ofe/Ruent. Acids 
like formic and acetic a re  used for coagulation 
and h e n «  the pH o f the waste is about 5 2 
B « ides  the organic and inorganic constiiuenls 
present originally m the latex theeffluent contains 
•he organic acids, s ^ iu a i  bisulphite, santobrite 
etc. storing such effluent for a  couple o f  days 
lead to  the  em ination o f a foul smelling gas 
hydrogen sulphide. I f  the effluent is not properly 
disposed the foul odour can cause extreme dis­
com fort for people even from long distance. In 
bigger plantation factories this problem is verv 
serious. ’

2. .Modem solid block rubber

This is a  technically specified natural rubber in 
bliKk form and its production has started in India 
only recently. These units have an estimated 
output o f abou t 6 tODS/day. The quantity of 
effluent produced is about 120.C00 litres/day at 
the rate o f  20 litres/Kg o f rubber processed 
btarting m aterials are either field latex or different 
form s o f field coagulum. W aler is used mainlv 
for washing th e  coagulum during m aceration, 
creping and ham m er milling and  also for soaking 
and blending o f rubber a t various stages. pH of 
the samples are ju st below neutral when the 
•scrap is used and  below 5 when latex is used as 
starting m aterials. In both the cases o f starting 
materials besides ihe organic constituents o f  the 
latex, the em uent contains traces o f grease, castor 
oil a n d  phosphatic acid if the last one is used to 
improve the technological properties o f  rubber 
When the scrap is used bark tissues are  present in 
large quantities and  increase the total solids in 
the elTluent. T races o f  rubber is also present and 
IS trapped in settling tanks. The seitable solids 
se t t l r  in the sedim entation tanks and produce 
melbane gas in plenty. Sincc large quantity of 
w ater used in this type o f processing o f NR 
the problem  o f w ater collution is much more 
when com pared lo other types o f  N R  proces>ing. 
Foul S'mell p roduction in the scrap soaking tanks 
is also observed if the water is not changed 
frequently. Similar elfluent also originate from 
the crepe processing factories.



3. L a tex  concencration factory

L a te *  c o n c t n l r a l i o n  i-  m a in ly  « r d = d  o u t^ b v

fe r io u s  B iochcm ica! '  age
high fo r lack  o f  d ilu tio n  a n d  high
no n  ru b b e r  con stitu en ts  com pared  to  field la M

^ - e d X m r h T b u l S l S f a n d ^
'fueing b o u ls  con ta in s  m j n 'y  ™ b t o  _and  

T g f r f  i n S T a ^ D  a  to  a m axim un, 
o f  7600 ppm .

Polim ion problem s causctl by effluent b o m  
n a tu ra l rubber proccssiog tac i

S ince D olluted w ater is the  effluent com ing  o u t 
„ r  n T tu raT rubber processing  fac to r ie s  po llu tion  
f f  S r a l  S u ^ c e s  S f w ater ^

P ^?Sssi°/g  S o S S ' ’̂ ?  loe“ 7 d  n l  the

o ' u t K e f S r y  " c S S e n t W  d t S g S

S a S ' i i e w a s & r S d S ;

i t T t L T . o ' p ^ b K a l t K d \ ^ ^ ^ ^ ^ ^ ^

i s s i ' ? i s s s

dr.iw ina oxygen fo r ex istance from  th e  stream  
l a t e ?  A n adequa te  dissolved oxygen co n ten t is 
S f i y  M ain tained  in stream  « a te r  by  n a tu ra  
process o f  gaseous exchange tak in g  place th rough  
Tlie w ater surface. U nder norm al co n d itio n  th is 
p S S r i s  ab le  to  rep lace  all the  oxygen  o s t due 
In  life activ ity  o f  living organism s. A dd ition  of 
effluent stim u late  m icrobial g row th  a n d  th e  su p p  y 
o f  dissolved o x y p n  in th e  w ater is rapidly 
exhausted  in its capacity  to  assim ilate  organic 
w astes In ex trem e cases like increased  o u tp u t o f 
ih e  effluent o r th e  low  w ater flow  in stream s 
d u rin g  sum m er m o n th s vegetation  an d  m g  
be d estroyed  and  th e  po llu ted  stream  is JUM h l j ' 
i n  nnen  ,ew er. In  th e  absence o f  oxygen, 
h y d r o ^ n  su lphide is p ro d u ced  from  th e  pro- 
tcnaceous m ate ria ls  and  th e  ino rgan ic  chem 'ca  * 
like sodium  bisu lph ite . H ydrogen  su lphide itself 
is tox ic  10 an im als  a n d  p lan ts  u iid er extrem e 
r is e s  M e th an e  gas is a lso  p roduced  fro m  crum b 
S t o r y  w S f i  T h is  m ay a h o  affect th e  aq u au c  
Ufe.

PreHm inary studies on clHueot (reatm cnt

S tud ies  o n  trea tm en t o f  efBuent from  differeM  
k in d s  o f  n a tu ra l ru b b e r  processing  fac to ries » ere 
S tarted In  the in itia l stage m ethods for p re­
venting  fo u l gas p ro d u c tio n  fro m  the

S S “n « “ ‘‘3 - ^  ^ o 'v f e f l ' S  e tB u e n tfo m

sfSg'f S t i - S  S  IS r  n £ ( |

S ”n dem an d  J a f a f s o  ve“ T w  in 
em uent. H ow ever it is very

: f r h \ ^ 5 . T o r i r n K ^ S ” i ; r s u t h r

t ? r o S  b io g a7 p ro d u c tio n  in large scale shou ld
a lso  be  lo oked  into.



Induction of off-season flowering in Hevea brasiliensis
D P re m a k u m a r i, and V K  B h a sk a ra n  N a ir

Rubber Research Institute of India. K ottayam -686 009

O ne o f  Ihe m ajo r problem s in  Hevea breeding 
m  o u r country  is the very p oor fru it set due to  
severe oidium  a l ta c t  during  the flow crim  season 
(Jan u ary -F eb iu ary ) and  heavy loss i f  hand 
pollinated  fruits due to  p o t ro t infection d u rin . 
Ihe m onths o f  June-Ju ly . A ltering the flow erini 
season by any  artificial means will be helpful for 
escaping oidium  infection and  there by increasinc 
the friiit set. Pod ro t m fection can also be

? ™ i; t ,1 £ , i“o t ‘ """® and

M aterials and methods
In the present study ring barking and  foliar 

application  o f different chemicals alone and in 
com binations, had  been tried on  the clone GUI 
to  study their effect in a lterina the flowerina 
lime. *

■ • o f TIBA

2. R ing barking +  foliar application of 
potassium  gibberellatc a t 20 ppm.

3. R ing barking +  foliar spray with I0-* 
M solution o f catechol.

4. Ring bark ing  +  foUar application o f water.
5. F o lia r application o f TIBA a t 600 ppm 

w ithout ring barking,

6. Foliar appBcation o f Potassium mbberellate 
a t 20 ppm  w ithout ring barking.

7. F o lia j appBcation o f  10-* M solution of 
catechol w ithout ring barking.

8. Spraying the foliage with w ater without 
ring barking.

9. Ring barking w ithout spraying.

Aqueous^ solutions o f the chemicals were u^cd 
fo r spraying. Rmg barking was done on 
branches o ioi// 5 cm dreum/erence. a t a distance 
o t about 5  cm. from the branch union and H  cm  
bark was removed all around the branch. ‘

F o r each treatm ent 3 trees were choien and the 
treatm ents were employed on  5 selected branches 
on  each tree. R ing barking and spraying were 
done during the firs t h a l f  o f  August 1972. The 
time o f  flower initiation and  the number of 
branches llowered under each treatm ent were 
recorded a t  weekly intervals.

Results

The table shows time o f  flower initiation with 
regard to each treatm ent and num ber o f branches 
flowered o u t o f the 15 branches treated, 2-3 
m onths earlier than the general flowering time.

No. Trcttmeots Time of flower Branches ivitb
initiatioD off-sesson ilower

1. R ing bark ing  +  spraying with TIBA October 4 th week 1972 8 53.3%
2. R ing bark ing  +  .spraying with

potassium  gibberellate November 1st week 1972 9 60.0%
3. R ing barking +  spraying with Catechol Novem ber 3rd week 1972 4 26.7%
4. R ing bark ing  +  spiaying with water January  1st week 1973
5. Spraying with TIBA w ithout ringing January  3rd week 1973
6. Spraying with Potassium  gibberellate

w ithout ring barking —d o —
7. Spraying with C atechol w ithout ring barking —do—
8. Spraying w ith w ater w ithout ring barking —do—
9. R ing  barking w ithout spraying December 4 th week 1972

10. N orm al flowering lim e January  3rd week 1973



F low ering  was o b ta in ed  3 -4  m on ths a fte r tre a t­
m ent for ring  bark in g  +  sp ray ing  chem ical and  
ih a t was 2 -3  m on ths earlie r th an  th e  general 
llow erina  tim e. T IB A  a t 600 ppm  and  Potassium  
g ib b e re lb te  a t  20 p pm  w ere m ore  effective w here 
m ore  th an  50 pcrcenl o f  th e  ‘^ a te d  b ranches 
flow ered by the end  o f  N ovem ber 1972. The 
un trea ted  b ranches flow ered only  by the end  of 
Jan u a ry  1973.

F o r  ring  b a rk ing  w ith o u t ho rm o n e  spray, 
flow erinc w as o b ta ined  2 -3  weeks earlier, while 
ap p lica tfon  o f  chem icals w ithou t rm g b a rk ing  
had  n o  effect o n  flow ering  tim e.

I t  w as no ticed  th a t th e  leaves o n  th e  ririg 
b a rk ed  branches tu rn ed  th ick  and  show ed a  little  
ch lo ro tic  n a tu re . T he flow ers w ere n o rm a l a n a  
h ea lthy  a n d  heavy fru it se t was o b ta ined .

A queous so lu tions o f  T IB A . Potassium  
fiibberellate an d  C atechol a t 600 p p m . and  10
M co n cen tra tions respectively were applied  on
braches o f  Hevea brasiliensis M ull. A rg, clone 
G l-1  w ith and  w ithou t r ing  b a rk ing , lo r  
advancing  th e  flow ering tim e. U  w as observed 
th a t flow ering could  be advanced  fo r  2 -3  m en  is 
by rin g  bark in g  +  fo lia r ap p lica tio n  o f  a n y  o f the
grow th  ho rm ones m en tioned  above, o f  the
first tw o  were m ore effective th an  w ith  the th ird  
one. By ring  bark in g  a lone  flow enng cou ld  be 
advanced  fo r 2 -3  weeks w jiile a p p lica tio n  o f  the 
ho rm o n es a lo n e  had  n o  effect.

Ackno

Discussion

C o m ple tion  o f  th e  juven ile  phase a n d  stim u la ­
tio n  o f  f low erin s  is associated  w ith  slaken ing  o f 
he stem  g row th  ra te . S uch  trea tm en ts  a s  nng ipg . 
vfne th e  b ran ch es in to  a  d o w n -w a rd  po in tin g  

d irec tio n  o r  p inch ing  o f  th e  te rm ina l b u d s o f 
sh o o ts  have  all been  em ployed  by  ho rticu ltu ris ts  
to  en co u rag e  earliness in f ru it  trees . R inging  
th e  b a rk  o f  fru it trees ,he
sap  o u t o f  the b ran ch  resu lting  m  b o th  the 
r« a rd a t io n  o f  grow th  and 
n u trien ts  and  g ro w th  substances in  th e  b ra n c h e .
SO tre a te d  (6).

T h ere  a re  experim en tal evidences th a t  certa in  
g r J w S  h o r m o S s  induce  o r  in h ib it flower 
n ro d u c tio n  o r  influence th e  tim e o f  flow er fo r- 
S ? t S n  p lan ts  depend ing  o n  th e  c o n cen tra tio n  

n O i (3). T hese flow er inducing  
chem ica l’tre a tm e n ts  a re  a lso  associated  w i|h  an 
o v e ra l l  in h ib itio n  o f  v egetative g row th  (4 ) ,(7 ) , (9V 
E arlie r rep o rts  show  th a t  inducU on o f  A ow enng

com b in a tio n s (2 ;, (8).

R esuU s o f th e  p resen t s tudy  ind icates th a t  m 
H e « r ! n d u c t io n  o F o ff  » ‘‘X r ' ' r r i p p l S i o 1

an  added  effeci.

Off season  flow ering co u ld  be used succKSfully 

e e n u ^ V ? u i t '’ * r " 'T h 'e  S i f f e i e n ?  in

r r n t V l ? t e ' ” r ; “ 'd i ? S r n 1 t r l , ^ o : ^ n n r t , S r b 1

artificial m eans.

T he au th o rs  a re  gratefu l to  D r. C . K . N . N a ir .  
D irec to r o f  R esearch , R u b b e r  R esearch  In stitu te  
o f  In d ia  fo r his va luab le  gu idance  and  he lp  in 
th is  w ork . T hey  a rc  than k fu l to  D r. A O N  
P an ick e r, C y to an a to m ist. fo r h is sincere help in 
th e  p tep a ran o ii o f  th is  p ap e r.
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Use of Tetramethyl Thiuram Disulphide (Thiride) for the 
Control of Pink Disease of Rubber

T h o m io n  T E d ath il and R ad h ak r ish n a  P illa i, PN  
Rubber Research Instrtute o< Ind.s, Kottayam 686  009

Introductioo

Pink disease o f  rubber caubetl by the fungus 
C o n k iu m  sa lm onicohr {herk  &  Br.) (PelHciifaria 
salmanicolor) (Berk & Br.j Da^-tur is prevaJent in 
all rubber grow ing countries.

Several fungicides are  efTeclive in controlling 
this disease am ong which those based on copper 
especially Bordeaux m ixture and Bordeaux paste 
arc  observed to  be very widely used. This 
disease inddcnce occurs during the rainy season 
und any  fungicide applied is likely to be washed 
ofT. Hence repeated fungicidc applications often 
becom e necessary for the control o f  this disease. 
T he use o f  copper fungicides is not favoured for 
the treatm ent o f  th is disease on trees under 
tapping  due to  the risk o f copper contam ination 
o f  latex. Hence for the control o f this disease a 
fungicide form ulation not based on copper, which 
will n o t be easily washed ofTand give satisfaciory 
pro tection  in a single application, will be the ideal. 
W ith these objects in view several fungicides were 
subjected to laboratory and  field tests against
C. •ialmonicolor.

M aterials and M ethods
M odified paper disk bioassay methi>d was 

employeti fo r laboratory screening o f  difTereut 
fungicides (2). Paper disks measuring 12 mm 
were soaked in dilferent concentrations o f the 
icat fungicidc by putting two drops each to a 
fxiper disk. Soitked paper disks were transferred 
to  p o ta to  dextrose agar plates Culture bits o f 
the pathogen, m easuring 9 mm removed from the 
periphery o f  eight days o 'd  culture of 
C  salmonicolor on po tato  dextrose agar were 
placed on each p a p ;r  disk. The inoculated 
cu lture  plates were incubated a t laborytory 
lem peralurc(28*C f  2*C)and the results recordei! 
as positive o r negaiive { +  o r -  ), ba.sed on the 
presence o f growth o r inhibition o f the pathogen, 
after 144 hour>.

The fungicide selected on the Sasis o f growth 
inhibition "of the  pathogen in cullure plates wa> 
again screened by putting two drops o f the 
fungicide m ixture on Ihe ceiUre o f the p aw r 
disks and  bv placing culture bits on them alter 
mcorporalin 'g the fungicide in petroleum products

Uke rubbcrkole ir tica l and m .ha.holex  
which are highly rainrast. Thtse pelrofeum

l a S ^ r S n , ; * " '

For field applicalion, ihc pelrolcum compound 
was heatfd to a liquid slagc (90C ). cooled and 
ihe fungicide added before solidifying ( 4 0 0  
.stirnng the mixture vigorously to produce a 
homogenous suspension. This mixtur.- was 
allowed to  cool and was thinly applied with a 
brush a ll a round the Pink disease affected portion 
upto 30 cm above and below the infected region 
Monthly observations were taken and the te«;ult^ 
recorded. A t the end o f the disease incidence 
«aso n  effect o f treatm ents was assessed on the 
basis o f either recovery or drving up o f the 
treated plant parts.

After preliminar)- field trials the selected 
in three concentrations—1500 ppm. 

_000 ppm and 2500 ppm—incorporated in 
rubberkote was applied on 90 affected four year 
old plants each in three locations. Each con­
centration o f the fungicide was applied on 30 
plants in each location. Bordeaux paste was 
applied as control on the same number o f plants. 
The fungicide was painted on the affected portion 
without scraping the bark. Before the imposition 
o f the treatm ent the aflectcd plants were classified 
into three groups as follow?

(X) Initial stage (Cobweb mycelial stage).

(V) .Medium stage (latex oozing out from the
infected region).

U t Advanced stage (death and decay o f  the 
bark in patches already occured)

K ^ u lls  and  discussion 

Am ong the various fungicide^- evaluated in the 
laboratory, as detailed in table I. tetramethyl 
thiuram  disulphide (thinde) showed complete 
growth inhibition o f the pathogen a t a concentra­
tion I 'f  1000 ppm and above (Fig. i ). when 
tested alone and in com bination ivith llie 
petroleum com pounds (Fig. 2). Growth inhibi­
tion of the pathogen was also obtained with 
aretan and ccresan at 2000 ppm cortceniration.



M crcuiine inh ib ited  the grow th  o f  the pathogen 
;u 1500 ppm  c o n cen tra tio n ; fy lo lan  (copper 
oxychloride), hexaferb  (ferric  d im ethyl dith io- 
c a rb a m a tc )a n d d ith a n e M -4 5  (rin c  ion m anganese 
ethy lene b isd ith focarban ia te ) a t  2500 ppm  con- 
c cnJnu ion  inh ib ited  the grow th  o f  the pathogen . 
C u p ro u s  ox ide a n d  ziride d id  n o t inh ib it the 
grow th  o f  the pathogen  even a t  2500 ppm  con- 
o en lra tio n . N one o f  th e  jw tro leum  products 
tried  inh ib ited  th e  grow th  o f  the pathogen , in  the 
lab o ra to ry  b ioassay tests, w hen u ‘cd alone 
(F ig . 3).

F ig. 1 

T aBLI: 1
Vuriou}. co icvu ira tions o ffu n zU h ic  rc \ted  umJ 

iln' ri-iulfs- ohiained in the laboratory  

SI. Fungicides Concentrations tested in ppm & results
No. tested 250 500 1000 1500 :ooo 2500

1. A re ian -f- + + 4- _ __
■' C eicsan + + 4- _ —
3. M crcuiine + + __
4. C upro u so x id e-f- - + +  ■ +
5. ry lo ia n -4' + + 4- 4-
6. H exaferb + + + 4- +
7. Z ir id t + + + 4- +
S. T hiridc i- +
9 D 'th a n e  M 45 + 4- 4- _

10. T h iiid e  +
R ubberko te •f + _

11. T h irid e  +
M ah alh o tex  wax + +
12. T h iride

Trescal + + _ __
13. R u b b erk o te + + + 4- 4- +
14. M ahatho tex

wax + 4- + 4- 4- 4-
15. Treseal -1- + + 4- 4- +

Based on  th e  fungicidal p roperties o f  different 
chem icals a t low er concen tra tions and  o ther 
desired  properties, tc tram etby ) th iruam  disu lphide 
(th irido) was selected fo r field (ria ls against pink 
d isease o f  rubber. T his fungicide is com paratively  
cheaper, is being m anufac tu red  in th e  country  
and  a lso  is o f  low  m am m alian  toxicity.

D u rin g  the 1969 disease incidence season few 
aflected p lan ts  a t  the  R R II  Experim ent S tation  
w ere trea ted  w ith  1500 ppm  th irid c . incorporated  
in ru b b e rk o te . A ll th e  trea ted  p lan ts  recovered 
from  the disease Encouraged  by the results o f 
the p re lim inary  tria l, d u r in g  th e  1970 season, 
th ree co n cen tra tio n s o f  ih iride 15(X) ppm . 
2000 ppm  an d  2500 p p m - in c o rp o ra te d  in

Fig. 3
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ru b b c rto tc  were iried against pink dise.se of 
rubber ]n Ihe nrld . Tlie efTecl o f various Ireal-

T a b le  2 
Results o f  fie ld  trials

raems was Ubi«sed ai the end o f the d isca«  
incidence season and  is presented in table 2.

Plants rwovered & pcrcenlaac 
Of recovco’ m each group

X Y 2  '
Thiride 27 38 25
1550 ppm
Thiride 32 34 24
2000 ppm
T hiride 33 29 28
2500 ppm
Bordeaux 27 34 29
paste

X
25 

(*93% )
29

<•91%)
26 

(•79% )
19

(•70% )

Y
33

(•87% )
30

<*88%)
28

(’ 97% )
23

(•68% )
X Initial stage. Y M edium stage. Z 

Percentage o f recovery in each group. 

A pplication o f  two concentrations o f thiride— 
1500 ppm  and  2000 ppm --incorporated  in rubber- 
ko te  resulted in 86 and  87% recovery o f the 
trea ted  p lants, respectively, w h e re ^  in the control, 
tr ta ted  w ith Bordeaux paste, only 60%  o f  the 
treated  p lan ts  recovered. O nly 80% recovery 
was ob tained in the case o f treatm ent with 
?500 ppni conccQtration o f thiride. The lower 
percentage o f recovery in the case o f  high con­
cen tra tion  o f  thiride treatm ent could be explained 
to  be due to the possible effect o f  double 
m axim um  curve o f  toxicity o f th iride (1). This 
trend  is clearly  seen in the percentage o f  recovery 
o f  the p lants treated  with 2500 ppm  concentration 
<>f thiride in all the three locations.

Percenuige o f  recovery in eacfi treatmeni 
at each location

2
19

,>79-i)
18

(•64% )
12

(•41% )

Tout Total Pfrcenage
Plants of w uj treaieJ rwo^-ered «e« w y

77

78

72 80%

60%

S '"

90

90

I.ocatH'D
Treainienis Shallacary 

Estate. 
Punatur.

T R ^ :T  
Esiaie. 

Mundakiyam.

Kociamala
Estate,
Kanhaiucad

B ordeaux paste 70“n 73% 37ro
Thiride 1500 ppm  9?“ ; 77%
T hiride 2000 ppm  97"o 90“o 73%
Tliiride 2500 ppm  83“; S7% 70%

Eventhough grow th inhibition o f the pathogen 
was noticed with 1000 ppm  concentration of 
th iride in the laboratory bioassay tests, higher 
ooncenlrations o f the fungicide was preferred for 
tield application in view o f possible heavy 
w eathering action generally encountered under 
open lield conditions, especiuliy during the rainy 
season. Hence 2000 ppm thiride is recommeodeiJ 
fo r field application.

A s the petroleum  product used in this study 
(rubberkoie) was black in colour, possible bark 
dam ages due to  sun scorch cannot be ruled out 
in exposed areas. So white washing over such 
black surfaces o r the use o f other petroleum 
products like m ahathotex wax (yellow colour) 
m ay have to  be adopted.

A dvanced itage! ' —

Sum m ary

' “ '’j 'c M  l<> laboratory 
. *n^p'oying paper disk bioassav mwhrw< 

a ^ in s t  C o riid fm  salmonicdor c a u L e  niSk
S  t?e Complete growth S'hibSoS

obtamed with thiride at 
OW ppm  concentration, alone and in co rp o ra tS  

in petroleum products. Petroleum products alone 
growth o f the pathoacn in the 

S odT  S i "  M ocenlralions o'f thiride- 
i n ^ b S „ T  PF"> 'incorporatedin rubrerkote , were painted around the affected 
poitjODs o f the infectcd plants m  the field Onlv 

'vas made without scrapmg tbS 
i ^ ^ t e d  bark. A pplication o f  thiride a t 1500 and 
-UWI pptn concentrations incorporated in rubber- 
t o  e resulted ,n 86 and 87«t reco.en-, rcspectivSy 
In the control treated with b o rd e a l,  p is .e  o n i,

m u lts  2000 ppm concentration o f thiride incor- 
^ ira te d  m  n ibberkote o r any other petroleum 
product js recommended for the control o f oink 
disease o f rubber. ^
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Response of H evea to Fertilizer Application in Relation to 
Soil Fertility Characteristics*

S N a ra y a n a n  P o tty , M A bdu l K alam , Kl P u n n o o sc  and CM G e o rg e
R ubber R esearch Institute o f  India, K ottsyam  6 8 6  009 .

A bstract

T bc results o f  a  r  N PK  factorial expcrim enl carried ou t 
o n  ru b b er (H e \c a  hrasHiensls) in fou r different regions 
having rnarked va ria tions in soil fcrtilily  characteristics arc 
discussed. The response on  yeild o f  rubber to  different 
fen itiM r trea tm ents in rela tion  to  soil analysis d a la  are  
a lso  discussed. The results ind icated  th a t the  effcct o f 
applied fertilizers fo r ru b b er w ere very m uch  rela ted to  Che 
available nu trien t con ten ts  o f  the  soil and  ihereforc  a  fair 
p red ic iion  o f  th e  fertilizer r e sp o n d s  l» se d  on soil analysis 
d a ta  is  possible in  the case  o f  nm iure  n ib b e r. T he results 
further po in t to  the  new ssity  fo r region-w ise rccoram eada- 
tiona. ta k in g  in to  considera tion  th e  m arked  vanation^; in 
soil fertility  fo r those p lan ta tions w here on ly  the  geocrai 
recom m endations fo r m anuring  m atuns rubber arc 
jo llow ed.

Introduction

A pp lica tion  o f  fertilizers to  H evea  ado p tin g  
genera lised  reco m m en d aiio n s does n o t give pro fi­
tab le  re tu rn s  in  som e cases (11) m ain ly  becau se  o f 
an  im balance in th e  applied  nu trien ts  in re la tion  
to  th e  in h e ren i so il n u tr ie n t sta tu s  o f  th e  lo ca tio n . 
ResuUs o f  experim en ts  co n d u c ted  by  P u sh p a ra jah  
a n d  G u h a  (8) show ed  differen t p a tte rn s  o f  
response to  fe rtilize rs in  th e  m ajo r ru b b e r  grow ing 
so ils o f  W est M alaysia . F ro m  rece ,t ferliliser 
experim en ts in differen t series o f  soils in M alaysia. 
C h a n  (3 ) rep o rted  th a t general fe rtilize r recom ­
m en d a tio n s  d o  n o t a lw ays p rov ide  the best 
g ro w th  and  yield o f ru b b e r, w hich was reflected 
b y  th e  v ariab ility  o f  responses observed  in 
fe rtilize r tr ia ls . C ase s tud ies  on  fe rtilise r ap p lica­
tio n s  in  d iffereni esta te s  in In d ia  a lso  r e v e le d  
v a ria tio n s  in response lo  applied  n u trien ts  
acco rd in g  lo  th e  difference in th e  soil fertility  
sta tu s . T h is  p ap e r based  on  th e  re su lts  o b ta in ed  
from  fertilizer experim en ts  in  differen t areas ol 
vary ing  soil fc ritlilv , explains th e  differences in 
respon tse  to  app lied  feitilizers in re la tion  to  soil 
fertiliy  levels a n d  d iscusses th e  us.cfulne>^s o f soil 
an a lysis  d a ta  fo r d e te rm in in g  the n u trien t require­
m en ts  o f  rubber.

E xperim ental

3=* N P K  fac to ria l experim cnli, w ere la id  o u t in 
1956 in  fourd ifT eren t lo ca tions viz. K u la sek h a ram . 
M undakayam , T h o d u p u z h a  an d  P alap illy  re­
p resen tin g  th e  fo u r m ajo r ru b b e r  g row ing  regions 
o f  S o u th  In d ia , w ith  vary in g  soil fertih ty  
charac te ristics.

T he levels o f  n u trien ts  tried  were as follow s:

N  as A m m onium  su lpha te  ; Na 0  kg/ha
n itra te  : N, : 34

N . : 68 „
P^Os as R ock  pho sp h a te  : Po : 0

Pi : 45
P, ; 90 „

K jO  as  M uria te  o f  p o ta sh ; Kn 0  ..
K , ; 45
K . ; 90 „

F u rth e r  de ta ils  o f  the experim en t had  been 
rep o rted  b y  A n an th  e t a l (1).

T he y ea r o f  com m encem en t o f  tap p in g  o f  Ihe 
trees in  th e  differen t lo ca tio n s w as a s  follow s;

K u lasek h aram
M undakayam
T h o d u p u zh a
P alap illy

S ep tem ber 1963 
M arch  1964 
S ep tem ber 1962 
S ep tem ber 1965

F ertilizer ap p lica tio n s w ere m ad e  in tw o  split 
doses in all th e  trea tm en ts  d u rin g  A p ril-M ay  and  
S ep tem lw r-O c to b c r every year. Y ield re p rd in g  
was u ndertaken  by  cu p -coagu la tion  techn ique  on 
a  norm al tapp ing  d ay , a t  ap p ro x im ate ly  one 
m o n th  interVdLs till M arch  1969 a n d  thereafte r 
on  Iwo consecutive n o rm al tap p in g  days every 
m on th .

T h e  m ean  yield per tree  per ta p  was calculated 
fo r each  y ea r a n d  sta tislically  analysed . The 
difference In th e  m ean  yield figures betw een  the 
first and  th e  lasi year o f  reco rd ing  fo r each 
loca tion  was subjected  Lo covariancc analysis also, 
giving d ue  ad ju stm en ts  for r,.-gression fo r g irth  at 
in itia tion  o f  tapping .

Results and Discussion

T h e  annua l m ean yield figures a te  presen ted  in 
Tiible I . (a, b . c, d ) The soil nu lrien t sta tu s and  
the leaf nu trien t con ten ts  o f  the  con tro l plots 
(Ni»P(,Ko) in th e  fou r locations a re  given in 
Tab les 2 and  3 respectivslv. T h e  soil fertility  
s tan d a rd s and  critical leaf nu trien t con ten ts  for 
the no rm al rubber grow ing  trac ts  o f S o u th  India 
arc  given in  Tables 4 and  5 respectively.

■ Paper p rew nted a t the In terna tional R ubber Research and Developm ent B oard Scientific Sym posium . C ochm  
26-28. Septem ber 1974-
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T a b le  | (a)
Mu/n effects o f  nitrogen, phosphorus anil potas.Umu c 

_________ __________tiry rubber per tree per lap (g)
I mean yield o f

No 29.4
N, 29.5
N , 32.7
Pa 29.1
P, ?0.8
P* 31.7
Ko 30.7
K t 31.0
Ka 30.0
SE 1.01

41.1 
40  T
43.5 
4 !  5
40 .6
43 .2
42 .2  
42-3 
40.8 
1,37

38.5 49.9 45,8
40.6 50.2 49.0
44,3 51.5 47.6
40.1 49 0 4S 6
40.6 50,8 47.5
42.7 51.8 49 3
41 3 50.8 48 5
4 i.y 50.9 46.4
42 2 49,9 47.5
1.76 i.5l 2.00

T a b le  1 (b )
M am  tffe c n  a /m lrogen , p lw ipharm  m d p o lim m m  on m e m  yitU! o f  dry m bbrr m r  Itee per tap (g)

No
Ni
N*
Po.

25 3 30.5 36.2 33.8 32 229.0 32 8 39,3 37.2 35.4
25.1 30.6 34 7 33.2 31.5
25.4 30.1 35.5 34.1 32,7P, 26.8 31.6 37.7 34.1 33.5

Pi;
Ko

27.2 32,2 37.0 36.0 33.0
26,8 31.1 37.5 35.0 33.9K, 26 8 32.4 37.0 35.7 33.7K j 25,9 30.3 35.7 33.6 31,6

SE
C D  a t 5?/; le\el 
C D  a t l \  level

0~S2
2.40
3.30

0.76 1.20
3-50
4.80

I 26

T,abll i (c)
Main effects o f  nitrogen, pho^pkoru^ and potassium on mean yieU  o f  dry ruhbvr per tree per tap

Treaimenis 1966-57

Thodjipu2ha 

1967—6K i9 e ^ 7 0 !97(^-7l

N , 24.5** 24.5** 27.1** 27 8»*
N. 25.5 27.8 28.2 32 0
N> 24.8 27.0 27,8 32.2
Po 23.0 22.6 25.7 29.5
P, 25.6« 26.5* 27.0* 30 8*
P, 26.3* 30.2* 31.0* 3 t.6 ‘
K | 26.4’ 28.2* 27.4* 28.7*
K, 27.0’ 28 4* 30.7* 32.6*

21.4 22.8 25.7 30.6

J C  IUI LUIIipilllSUll Ul Il^u ica  m il l
SE com parison o f figures with 
SE fo r com parison o f o ther other 
(with no '• ')
C D  (aj 5%  level) for comjNirison o f figures 
with and no *•’
CD  (at I \  level) for com parison of figures 
with **' and  no

1.68 2 56 l.SO 1.68
i .76 2  68 L 89 1,76

1.61 2 45 1,72 1.62

4 .80

6.60
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T able 1 (d)
M a in  e ffe c ts  o f  n it r o g e n , p h o s p h o ru s  a n d  p o ta s s iu m  o n  m e a n y i e ld  o f  d r y  r u b b e r  p e r  t r e e  p e r  tu p  ( g )

Palapiliy

Trcatmeniv 1967-68 1 9 68 -69 J969-70 1970—71
N , 22.3 22.5 22.4 26.i
N , 22.9 23.7 23.6 28.2
Nz 23.8 23.3 23,4 28.9
Po 23.1 23.6 23.2 27.9
P i 23.0 23.1 23.3 28.0
Pj 23.0 22.8 22.7 27 4
Ko 23.5 24.0 23.9 28.5
K , 22-7 23.1 .3 ,0 27.9
K2 22.8 22.4 22.4 26.9

S £ 0.51 0.49 0,44 0.70
C D  a t  5 % Ie v e i 2.04
C D  a l  1%  level 2.77

T able 2
R esuh.s o f  a n a ly s h  o f  s o i l  •tam p les  f r o m  c o n tr o l

{No Po f(o) p lo h *

Location
Oepih in Organic 

carbon %
N icro^n

% P
Available nutrients in mg.'lOO g soil 

K  Mg Ca pH
K ulasek h a ram 0 -15 1.60 0.13 2.4 iO.O 13,1 .50.8 5 4

15 30 L27 0.12 1.4 7.5 9.4 39.8 5.6
M undaka>a(n 0 -15 1.43 0.13 0.3 6.3 1.8 13.2 5.1

}5-30 1.43 0.14 0,3 8.4 1,4 14.7 5.3
T h o d u p u zh a 0 -15 1.80 0,18 0.2 5.7 2.2 16.4 5.5

15-30 1.87 0.18 Trace 7.5 4.2 24.7 5.1
Palapilly 0 -15 2.70 0.28 4.6 9.5 3,6 43.6 5,7

15-30 2.32 0.22 3.6 9.3 2.0 30.6 5.6

•  P ushpadas P / i j /  (1974)

T able  3
R e s u lt ';  o f  a n a ly s is  o f  l e a f  s a m p le i  f r o m  c o n tr o l  

(A'o P(i K o ) p lo t s  (%  o n  d r y  r t i a tU - r ) *

P ushpadas 6-/ a l .  (1974)

L oca tion N P K M g Ca
K u h sek h a ram N A N A N A NA N A
M u ndakayam 3.87 0.25 2.22 0.32 1.23
T h o d u p u zh a 3.68 0.18 0.82 0.42 1.08
Palapilly 3.90 0..34 2.10 0.33 0.71
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T a o lr  4 
f'er/ilify Srantlarcis o f  soil being 

adopted by the R RU

N utrien t

O rganic carbon  %* 
(used as a 
m easure o f 
availability  of 
nitrogen)

Low

< 0 .5

M edium 

0.5 - 0 .7 5

High

> 0 .75

Av, phosphorus 
(m g' 100 g soil) < 1.0 1.0 - 2 . 3 > 2 .5
Av. potassium  
(mg/100 g soil) < 5 .0 5.0 - 1 2 .5 >12,5
• M u h r d a l .  1966

T ab le  5
Criiical le a f nutrient contents o f  rubber

N utrien t Low Medium High
N itrogen  % 
Phosphorus %  
Potassium  %

< 3 .0
< 0.20
< 1.00

3.0 —3.2 
0-2 — 0.25 
1.00- L 20

> 3.2
> 0 .25
> 1,20

The m hereot soiJ fertility evaluation o f all the 
locations for phosphorus an.! potassium  was done 
by using the soil fertility standards fixed by the 
R ubber R esearch Institu te  o f India. Pending 
lixation o f s tandards for nitrogen, the standards 
follow ed by the soil testing laboratories in 
Ind ia  (6) fo r organic carbon  were considcrd 
fo r  assessing the soil nitrogen status. Considering 
these s tandards, the nitrogen sta tus in all the 
loca tions was high; phosphorus low a t Munda- 
kayam  and  T hodupu /hu , medium ai Kula- 
sekharam  and  high a t  Palapilly; potassium 
medium  in all the  locations.

I he analysis o f  g irth  da ta  recorded every year 
d u ring  the im m aturily  period in afl these locations 
had  show n ( I )  a general trend o f suppression of 
g irth  a t  the highest le \e l o f nitrogen in Thodu- 
puzha and  Palapiily. Response to  nitrogen as 
m easured by g irth  increase was generally evident 
up to  4] years from planting • budding. Later 
falling off o f  response and  in certain cases 
negative resoonses were also noticed.

Significant response to  phosphorus on annual 
g irth  had  been obtained during the entire 
im m aturity  period a t K ulasekharam , Thodupuzha 
a n d  M undakayam ; but with regard to the annual 
g irth  increases, a definite cessation o f  response to 
applied  phosphate after 5J years from planting 
budding  a t K u lasek h aram 'an d  Thodudu?ha and 
41 years a t M undakayam  had been noticed. At 
Palapilly , do  response to app 'ied phosphate had 
been obtained. The main eifect due to potassium 
had  n o t registered any significant response at 
K ulasekharam , M undakayam  and  Palapilly.
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H ow tver a t  Thodupuzha. ih s growih response lo 
jpp lied  potassium  had been negative.

O M t lW I )  a, K u L i t o a m '  
and  fo r four years a , T hodupuzha and  P a S l ^  
mm ? Of Ihe trees in tL i?
S e d S  ^ r S d ,reported by A nanlh «  o / ( l ,  diKussed h e "  

Nitorgen

K L h .  ^ P l 'c a t io n  o f nitrogen in
M iJasekharam and Thodupuzha in nnv

howeve“r“^  s ; e " ! to n t  effect. At M undakayam 
However, significant reduction in vieW 
noticed, a t the N_. level in 1966-67 and 1968-69 
in the mean annua! yield analysis a 1c« w- 
E ™  f r  nitrogen wa" T n t o t ^ : ;  £  
higher level m the remaining three years Hiohiv

S n T '  ^  .be N . l e . 5 S
; t lH  f, « " "  “ f  covariance o f  mean

a^fprtn'ieSra-awfr"'
T ab le  6

o/n U n g en  m  mean y ie ld  per i m p e r  tap m  
dur,„g  1 9 6 6 -1 9 7 1  a! M u M m Z i

Treatm ent

Mean yield 3 ]
Ni

34 5~
N '

30.7

^  .  0^ 5?o/ere/ f l / I  "/
t  u  tor com parison o f  
means No and N i 1 6 0   ̂ 54
C D  for comparison of
means No and N , 2.72 3.71
CD  for com parison of
means N , and  N , 2.50 3 40

A t Palapilly, in the annual mean vield analysis, 
response to nitrogen application was observed 
giving a significantly higher yield a t the N , level 
in 1970—71: but th e  yield was not found 
influenced m any o f the previous years. In the 
covariance analysis fo r mean yield for four w a rs  
also, significance was recorded for the N , level 
The data  are  presented in Table 7 below,

T aklk 7
K ffec{o(nitrof;cnonmi-iin vieU per  /rfc- per tap{e \ 

during I967.-1971 at Palopiily

Treatm ent No N, N ,

Mean yield 23.4 24.6 26.0

CD  a t 5%  level -  1,79
CD  a t 1% level — 2.4.1



A fairly  high soil and  leaf* niirogcn  sla tu s 
exp lain s the reasons fo r non-response to  nitrogen 
app lica tio n  a l  T h o d upuzlia  and  K u lasekharam  
;ind a significant yield depression  a t level al 
M undak iiyam . In th is  connec tion  ii has to  be 
po in ted  o u t th a t th e  g ro w th  response a s  m easured 
by  th e  an n u a l g ii ih  increase in these locations 
was significant on ly  up to  th e  first 4^ years ot 
im m aturit>  an d  a fte rw ard s the response a t  the  N - 
level was negative in som e cases a n d  less th an  N , 
level in o th e rs  ( I) . A very good legum inous 
cover m anagem en t system  a d o p ted  in these 
lo ca tions m igh t a lso  have  played  a  p rom inetit 
ro le  in  slow ly m aking  ava ilab le  th e  organic 
n itrogen  in to  m ineralised fo rm s d u rin g  th e  in itial 
few  y ears o f  th e  raa tu rify  phase. T h e  significant 
yield increase reco rded  a i  the  level a l  Palap illy  
could  be a ttrib u ted  to  the  high ava ilab le  soil 
phosphorus, and  m agnesium  a n d  a  fa ir  availab le 
soil po ta ssiu m  io th a t loca tion . T he hig lier level 
o f  applied  n itrogen  w ith ih e  high so il sta tu s  in 
th e  o th e r  nu trien ts  m en tioned  m igh t have  resulted 
in  a  ba lanced  n u tr itio n  a n d  consequen tly  h igher 
vield. T hese resu lts  therefo re  p o in t to  the 
necessity  fo r considering  th e  n u tr itio n a l req u ire ­
m ents o f ru b b c r  in te rm s o f  ba lanced  ap p lica tio n s.

Phosphorus

T he ann u a l m ean  yield show ed a n  increasing  
tren d  a t  th e  P j  level a t  M u n d ak ay am  and  
T h o d u p u z h a . w here the soil p h o sp h o ru s  w as low 
a n d  a t  K u lasek h aram  w here i t  w as m edium . In  
P a lap illy , w h err th e  soil p h o sp h o ru s  w as h igh , n o  
response w as in d ica ted . T h e  lea f analysis values 
also  show ed  a  low  to  m edium  lea f p h o sp h o ru s  in 
all th e  lo ca tions except P alap illy . T h e  significant 
response to  p h o sp h o ru s  ap p lica tio n  on  m ean 
an n u a l g irth  observed  d u n n g  th e  im m aturity  
phase  in  th e  low  to  m edium  p h o sp h o ru s  areas  viz. 
M u n d ak ay am , T h o d u p u zh a  a n d  K u lasekharam  
is w o rth  m en tion ing  in  th is  con tex t. T hese 
le su lts  o n  grow th  d u rin g  the im m atu rity  phase 
and  y ield  d u rin g  th e  m atu rity  phase therefo re  
reveal th a t  /fevea w ould  re sp o n d  lo  pho sp h o ru s 
app lica tions in soils were the p h o sp h o ru s  sta tu s  
is low . T h e  R u b b e r R esearch  In stitu te  o f 
M alaysia  CiO) rep o rted  responses to  phosphate  
ap p lica tio n s in cases w here low  pho sp h a te  was 
in d ica ted  in th e  soil a n d  lea f analysis d a ta . The 
stud ies o f  G u h a  an d  P u sh p a ra jah  (4) a lso  show ed 
goo d  response to  p h o sp h o ru s  in R ed  a n d  Yellow 
L atoso ls o f  M alaysia, w here pho sp h o ru s sta tu s  
was low . A ccord ing  to  O w en (7) a n d  B olton  (2) 
response lo  p h o sp h a te  shou ld  be o b ta in ed  a t 
levels o f  ava ilab le  p h o sp h a te  in th e  soil below 
25 ppm . C h an  (3) a lso  in d ica ted  response fo r 
pho sp h o ru s in  ce rta in  types o f soils o f  M alaysia, 
w here m o st o f  the  le a f values o f  phosphorus 
w ere low .

Potassium

In the analysis o f  m ean itnnual yield data , 
response (o po tassium  was not indicated in any 
o f  the locations except T h o d u p u zh a , where 
significantly  negative response w as recorded in 
1966— 67 season. In  th e  analysis o f  covariance 
o f  m ean an n u a l yield fo r  fou r years, significantly 
negative response w as observed a t  bo th  th e  levels 
o f po tassium  a t  P alap illy . T he resu lts  are  show n 
in T ab le  8 below.

E ffect o j p o tassium  on m ean y ie ld  p e r  tree per 
la p ( s )  durins 1966 —1971 a t P a h p illy

T rea tm en t 

-Mean yield

Ko K i K ,

26.10 24.20 23.60

a t  5 ''c  level a t 1%  level

1.87 2.55

1.87 2.55

1.79 2.43

IS us c o u ld  be seen

C D  fo r co m p ariso n  o f 
m eans K# an d  K ,

C D  fo r  co m p ariso n  o f  
m eans Ko a n d  K^

C D  fo r  co m p ariso n  o f 
m eans K» and  K>

T h e  soils in all the  loca tions 
from  th e  d a ta  were fairly  well supplied  with 
availab le  po tassium . H ow ever, a t T ho d u p u zh a  
and  Palap illy  com para tive ly  be lte r potassium  
availab ility  co u ld  no rm ally  be expected, owing 
to  th e  s ^ i f i c  soil fea tu res  o f  th e  a rea  viz. 
m icaceous n a tu re  a t  T ho d u p u zh a  an d  fine tex ture  
a n d  g o o d  d e p th  a t  P alap illy . T h e re fo re  fu rther 
a p p lic a tio n  o f  p o tassium  in these  so ils  m ight 
have c au sed  a n u tr i t io n a l im balance  resu lting  in 
d ep ression  o f  y ield , w hich a tta in e d  significance 
a t T h o d u p u z h a  a n d  P a lap illy . C onsistan tW  
su ppressing  effect o n  th e  an n u a l m ean  girth 
in crease a t  level h a d  a lso  been  observed  in 
these lo ca tio n s  d u rin g  th e  im m atu r ity  phase (I). 
T h o u g h  sign ifican t effect ow ing  to  po tassium  
ap p lica tio n  w as rep o rted  by  Jo h n  (5) even at 
m edium  soil p o tassium  levels no  p ositive  response 
w as in d ica ted  in any  o f  th e  lo ca tio n s in the  
p resen t experim en ts . H ow ever, th e  non -rcsponsc  
to  po tassiu m  a p p lica tio n  in so ils w ith  high 
po tassium  was rep o rted  by  C h an  (3).

T he N K  in te rac tio n  on  th e  m ean  yield fo r  the 
fou r yea r p eriod  w as sign ifican t in th e  ease ot 
P alap illy . T he d a ta  a re  given in T ab le  9.
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T a b l e  9
Effeci o f  N K  iuicructioti on mean yield  per free 

per tap (g) at Palapilly

T reatm ent N -K j

M ean yield 29.8
N ,K ,

24.0 24.1

at $%  level a t l ' '„ l c f e /
C D  for com parison  o f
mean< N^K., and  N^Ki 1.79 2.43
C D  fo r com parison  o f
m eans N,K« and  and  N ;K  , 1.87 2 55
C D  for com parison  o f
m eans N^K, and  NoK.. i.7g  2 41

The ircalm ent N ;K , gave the h ighcit yield 
bu t significant yield depre-sion was observed in 
th e  N jK , a n d  N ,K , levels. The reason fo r 
o b tam in g  th e  highest yield in the N .,K , (reatm enl 
could  be a lln lju ted  to  the  be lte r nu lrico t balance 
resuJted from  the application  o f  high levels o f  
nitrogen  in a situa tion  w here the soils were well 
supplied w ith phosphorus, m agnesium calcium 
and  potassium . This \% evidenced by the 
significant positive response ob tained on vield at 
the N i levels. T he significant depression in yield 
a t  thc N jK , and  H jK* levels, may be altrihuted 
to  the  excess potassium  resulted by the 
potassium  applications in relation to  nitrogen.

Conclusions
O n th e  b a 'is  o f the results ob tained for five 

years during  the m aturity  phuse o f a 3 ' NPK 
factoria l experim ent conducted at four dilTereni 
locations o f  var>-fng soil fertility  levels and with 
the back ground inform ation on the nutrient 
response o f  the  trees during  their im m aturity 
phase in these locaiious the following conclusions 
could be draw n;

I. The response to  nitrogen in yield could 
depend not only on tbe soil and leaf 
nitrogen .status, b u t also on the o ther plant 
nu trien t sta tu s  o f  the trees, thus indicating 
the im ponance o f bnlanced nutrition for 
high yield.

- .  In areas »ivherc u good cover management 
h ad  been practised during the immaturity 
phase an d  a p roper balenre is m aintained 
between other nu trients, response to nitrogen 
is unlikely during  the initial years ol 
tapping .

3. W herever high soil and leaf phosphorus are 
indicated resulting from u continued applica­
tion o f  rock phosphate during the immaturity 
phase, application o f  phosphorus may not 
give significant rcspoD.'C on yield during the 
initial yi'ars o f the m aturity  pha'-e.
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b e  p o s s M e  in  m o s t case> to  p red ic t

f e r l i f e e r .  ^  to  a p p lie d
I f i i r  ?  r  “  I tw o lion  p ro v id ed

i". o n  th e  so il fe r til i ty
s ta tu s  IS a v a ila b le  in  re sp e c t o f  th a t  lo c a tio n

* S a J u S ' ' " ' " ' " l  'C om m endation  for 
T h e r ,? ,  r  lim iln tio n s,.
m e r a f l S .  V "  "  J  " “ " o r  recom-

s r f ; x ^ ° L r * r : s K f e ™ i i ‘,';;s u iv e y w o u W ^

6- A u n ila te ra l a p p ro a c h  in  fe r til iz e r  recom -
S S h " U lfien t a s  an
independent factor fo r yield o f  rubber wmtl -i

nutritional • 
problems m all cases. The need for 

« “ 'rient-antagonism . and
S  r  ^ between nutrients cannot 
therefore be over emphasised, for givitie 
p roper fertilizer recommendations for rubber '
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Cyclisation of Natural Rubber using P-Toluene Sulphonic Acid
Baby Kurlakose, KS G opalakrishnan and EV Thomas
Rubber Research Institute of India. Kottayam 686009. Ind.a

S>nopsb
Cyciiwiion of natural nibhcr was c/Tccted by ireaiine 

shecH with p-tolucrh: ■sulphonic a d d  Effcci? of 
vanaiions in ihc iiuamiiy of p-iolucnc sulphonic acid 
pr«(pitated silica, lime am) ttmpcraiuro o f  healing, mi (bo 
M ieni o f  cydiw iion o f  natural rubbcn v.cre studied The 
u «  of cyclis«I oiiural rubter in solins compound was 
v-vflluaced and compared with ihiti from SBR 1941 X.

iDfroduction

Cyciised natural is a resinc-us material, obtain­
ed by treating natural rubber with acidic reagents. 
It is found to  have increased softening poinl, 
densily and  refraclive index than natural rubber. 
Cyciisalion o f  natural rubber could be effecled 
by pro ton  acids tike sulphuric acid, p-toluene 
Mjiphonic acid, and  also by Lewis acids like SnCl« 
TiCI^, B F j an d  FeClj. The cyclisation reaction, 
m  n a tu ra l rubber could be done in the solid 
so lution o r the latex stage. Fisher (1) observed 
that when natural rubber was mixed with sulphuric 
acid, p-tnluenc sulphonic acid o r p-tolucne sul­
phonyl chloride, in the mixing mill and  the 
resulting mix heated, an  exothermic reaction 
look place with the transform ation o f natural 
rubber in to  a hard therm oplastic material. Rubber 
isomers were prepared by Bruson, SebrcU and 
Calvert (2). by treating natural r u b ^ r  with 
• \ntim ony trichloride. Stannic chloride. Ferric 
ch londe  and  Titanium  tetrachloride, in an  ineit 
atm osphere o f nitrogen. The preparation of 
cyclis€^ rubber lalex on a commercial scale was 
also  well established as early as 1947 (.1) (4).

Out o f the several m ethods available for the 
cyclisation o f natural rubber, treatm ent o f rubber 
with halides o f  am photeric metals, with acidic 
reagents and  with concentrated sulphuric acid 
in the latex stage, were o f  commercial interest.
In  the present study the effects o f  variation in 
the  am ounts o f  p-tolucne sulphonic acid, of 
precipitated silica and time and temperature o f 
heating, on the extent o f  cyclisation o f natural 
rubber were evaluated, with a view to  arriving 
at the optim um  levels o f these variables for the 
preparation  o f  fully cyciised natural rubber. 
T he use o f cyciised natural rubber in microce- 
ccllular soling com pounds was also evaluated.

M aterials and Methods

N atural rubber in the sheet form (RSS 3 
quality ) was used for the study. Rubber was

first p la s^ ised  in a  ]2"  laboratory mixing mill 
and mixed with p-toluene sulphonic acid and 
p r^ tp u a ied  silica. The mix 4  then sh ee tS  
out m  i  mch thickness and heated in air ovens 
at tem peratures for specified periods o f time, 
th e  lour factors namely, amoimt o f p-toluene 
sulphonic acid A  temperature o f healing B. 
lime o f heating C  and am ount o f precipitated 
siltca D. were varied ar three levels as given below.

Lcn-h

5. lO and IS parts  per 
100 parts rubber

(Ho, a , & a»), 
100, 120 &  140=C

(be, b, & bj).
2. 4 and 6 hours.

(Co. C( &  C,),
2.5; .10 and 7,5 pans 
per 100 parts rubber, 

(lio. d i & dj).

P-toluene sulphonic 
Acid (A),

Temperature o f heat­
ing (B).
Time o f healing (C), 

Precipitated silica fDl.

The i':>dine value of the resulting products wer« 
determined by the perben^onic acid method (5), 
The experiment was laid dos^n on a statistical 
basis and 3* confounded factorial de.sign con­
founding ccrtain components o f higher order 
interactions, with plots arranged in randomised 
incomplete blocks in single replication was used 
for the study. Cyciised natural rubber for which 
the lowest iodine value was obtained {24"„ re­
tention of unsaturalion) was used for the pre- 
liaration o f microcellular solings. Microcellular 
soiings containing high styrene resin-SBR 1941 
X—was taken as the control. The cyciised rubber 
could be mixed with natural rubber in the mixing 
mill either in the powder form (200 mesh s i« ) 
o r by mixing a t high tem perature (95»C). The 
com pounding recipes used for the preparation 
ol' m icroccllular comptiunds are given below.

Ingredients Mix 1 Mix il

Natural rubber 65.0 65.0
Cyciised natural rubber 35.0 _
SBR 1941 X _ 35.0
Zinc oxide ,15 3.5
Stearic acid 4.0 4.0
Vulcalbr F 1.25 1.25
Anti oxidant SP 1.0 I.O



Ingred ien ts

SuJphur
N»trogen B lowing A gent D P I 
M aiincsium  oxide 
ParalHn wax 
Elhyltfne G lycol 
T itan iu m  dioxide 
N ap luhen ic  oiJ— FItrxon >42 
C liina  d a y

C u re  tim e a t I SO X  (M inutes)

RUBniR BOARD

M ix 1 Mix

2.5 2^0
f  4.0 4.0

2.0 _
1.0 1.0
2.0 2.0

lO.O 10,0
15.0 15,0

150.0 150.0

10 I10

T h e  folJow ing p ro p erties  o f  ih e  solings viere 
evalua ted  a s  p e r  ih e  I. S. tesi m ethods (61. 
t R elative Density.
2. H ardness.
3. C hange in hardness a f te r  a g e in r  a( 100 +  j« c

fo r2 4 h r s .  ‘ “
4. Sp!if fear M renoth (usm g len iile  teslinu

m ach ine  w ith a ra te  o f  traverse  o f  40 m m  per 
mimite>.

?. I fea t shrinkage.

T he percentage evpanM on o f  Ihe com pounds 
w as a lso  stud ied .

Results at»l Discussions

T he d a ta  on  the sta tisiicai analysis o f  the 
resu lts  ol iod ine values w ith th e  variab les A 
an d  D  a re  given in T ab le . I to  V. S tatislical 
analyst?: o f  th e  resu lts ind icated  th a t th e  eflects 
o f  A . B, C  a n d  D  on  the ey d isa tio n  o f  na tu ra l 
ru b b e r  wcra significant a l  1 level. A, ti an d  C  
h a d  m terac ied  significantly  betw een them selves 
a t l " v ,  ievcl.

.At > p h r level o f  \ .  the  iod ine value w as the 
sam e irrespective o f  th e  tem pera tu re  n f  heating 
A t 10 a n d  15 p h r  levels o f  A , significant d iife re n ii 
in lo d tn e  values am o n g  th e  tem peru iu rcs were 
lo u n d . tli-.- low est to d in t value was o b ta ined  for

iOO'C

A l 5 p h r  level ol A , 4 hou rs  h ea ting  ^ a \e  signi­
fican tly  low er io d in e  value th an  6 hou rs  hea tine  
A t 10 p h r  level o f  A, 4 h o u rs  heating  gave sicni- 
hcan tly  low er iod ine value th an  2 and  f> hours 
heating.

W hile ai 120“C . iod ine value was the sam e 
ir r^ p e c tiv e  o f  the lim e o f  healing: sifn ilican t 
d ilte ienoe m  iod ine value was o b ta ined  al [00=C 

‘' T  ‘' “ ‘‘"S ' I'OUfS h ea ting  a l
100 C  gave the low est iodine value than  2 and  6

liours heaiiny  and  the sam ple heated for 2 hours 
was having lower iodine value than  th a t healed 
fo r 6 hours. But a t  MO^C. lowest iod ine va S  
was ob tained  Jor the sam ple heated for 6 houi-s.

A t IjJO-C irrespective o f  the  lim e o f  htutinir 
the  iodine value o f  the sam ple w ith 15 ph r o f  a ' 
was low'er th an  th a t fo r 5 and  10 p h r levels. For 
all o th e r com bm ation> o f  tem pera tu re  and  time 
o f  heating , the iod ine value fo r th e  sam ple coTi

wi h tha t lo r  5 and  10 p h r  levels. T he iodine 
value o f  th e  fully cydiSed sam ple was ^ 1 4  
w h u h  IS equ iva len t to  a percentage reten tion  o f 
u n ^ itu ra tio n  o f  24.13. T his is in agreem em  

I's'l e t '^ i’ [“ rf ,‘i* (7-1 and  Turorsk ii
m ight be m ostly  fused tricyclic rings (9).

O n the average, the iod ine  value uoi for the

S t r l ^ p i i r ™ ' *

, T he test results on  the m ierocellu lar solines

c h a n 'w '^  ll i  ' '“ '■tints'.change m  hardness a n d  sp lit te a r streng th  o f  the

w ith t t a t  from  th e  h ijh  styrene resin. The 
m tcro<»llular snhnii Milh cvd ised  rubber had 

sh rinkage even though  the pcrcentaoe 
expansion  ol th e  com pound  was s lish tiv  low'er 
w hen com pared  w ith th a t from  the S B R 'lM l  X 
com pound-

C(»nclusi»n>

P-to luene su lphonic  acid  was found  to  be an 
cnective cyd ising  agent fo r n a tu ra l ru b b e r The 
co m p o u n d  co n ta in ing  15 p h r o f  P -to lucne sulpho- 

f ' "  p recipitated silica « h e n  
heated a t  I40"C  fo r  6 hours ja v e  fully cvclised 
n a tu ra l rubber. T he cyclised rubber p rip a rcd  
by  Ihis m ethod , w hen used fo r the  prepara tion
Ol m icrocellu lar solings. gave p roducts  with 
p roperties co m p arab le  w ith those from  SBR

T a b ii .  I- \/ca tj loiUih- l-'{iliic-\

bo

M ean S.R, 1,95 
t l X  .S084' 

b | b j 8,04*-^

^  326.^ 331,6 326.5 328,1
.'^17.6 298.3 262,8 292,9
286,4 224.6 128.6 2 IJ .2

M ean S .E . 1.95 310.3 284.8 239,3 278 1
C D ,  5-84**

8.04**

F o r m eans in the  bodv o f  the  tab ic  S F ^ V  
C . D. 10,12* 13.93** ■



CVCLISATION OF N«TURAI, USINO P-70LUENF SULPHONIC ACID

fA B ii' I I -  M ean/ot/inc yalues

____  Co

^0 328.9
a i 300.1
a2 221.2
M ean S .E . 1.95 2814

C .D . 5.84*
8.04**

Mean S.E, 1.95 
C.D , 5.84* 

_  '-■» c» 8.04**

320.6 335.3~328 3"
382.0 296.7 292 9
216.0 202,4 213.2
272.9 278,2 278.1

T ab lb  U I-.- M em  Iodine Valw.s

C  ‘|3 '9 3 « ^

b2
M eanS .E , 1,95 

C,D, 5.84* 
8.04*«

313.5
285.3
251.4
283.4

Mean S.E. 1.95 
C.D. 5,84* 

Cl C2 8.04**

289.3 328.0
284,0 285.2 284.8
245.3 221.2 239.3
272.9 27S.2 278.1

T abll  IV— Mean Iodine Values

3s
M ean 
SE 1.95 
CD  5 .84 ' 

8.04-*

b« b2

315.2 339.3 322.J
321.0 298.9 280,4
294.2 217.6 151,7
313.5 285.3 251.4

309.3 320.7
297.0 288.9
261.6 242,4
239.3 284.0

» iiiva iia  lit i i ic  l>OU\
* — Sig. a t  5%  level.'  
• •  -S ig .  a t I l e v e l .

C2
----

bj ba K b.

331,9 345.8 334.7 325 4260.1 334.9 307.2 248.0
144.0 303.3 213.S 90.1
245.3 328.0 285.2 201,2

S. E. 1.95 
C  D. 84*

328.3
292,9

213.2
278,1

T a b le  \--P ro p e r ih ‘\  o f  Mirrocelli.lar solingi 

Tests Mix I Mix II

Relative Density at I T C  
H ardness (Shore A)
C hange in hardness after aaini! 
a t  100 ±  l®C for 24 h o u rs ' 
Split tea r strength (kg)
Heat shrinkage a t 100± T C  
lo r one h our j "„),
Expansion ( ”o)

0.7046
48,0

+  18 
5,67

3.508
73.0

0.6834
47.0

4-18
5,50
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Preservation of Concentrated  Natural Rubber Latex 
with M ethylam ine

NM  M a th e w , L e e la m m a  V a r g h e s e ,  R K o th a n d a r a m a n  and EV T h om as
Rubber R esearch Institute o f  India. Kottayem  6 8 6  0 0 9

liitroductioD

Prcse iv a lio n  o f  na tu ra l ru b b e r  latex is fo r the  
m a in ienance  o r  im provem ent o f  its coiloidnl 
c lia rac le r. T h is  is achieved by th e  ad d itio n  o f  
chem icals w hich prevent bacteria l activity . The 
usual p ractice  in  p lan ta tio n s  is to  preserve the 
la tex  using am m o n ia  a t  a  concen tra tio n  o f  0 .7?^ 
by w eight o f  latex. T his trea tm en t eiTectiveiy 
pre■ier^es the latex an d  m ain ta in s  it in a stable 
co llo idal co n d itio n  a lm o st indelinitely . A lso 
du rin g  s to rage  th e  h igher fa tly  acid  e^sCers presen t 
in th e  la tex  get hydrolysed info  am m onium  soaps, 
the reb y  im prov ing  th e  m echanical stab ility  o f  the 
la lex  considerab iy .

T h e  p resence o f  th e  liigh le%el o f  am m o n ia  in 
p reserved  co n cen tn ited  latex has been considered 
cindesirable by  the latex p ro d u c ts  m anufacturin ji 
industry . A p a rt from  handlin i; diffictiities il 
p resen ts  p roblem s in som e m anufac tu ring  proce- 

A lso  th e  h igh  co n cen tra tion  o f  am m onia 
agg rava tes  th e  in heren t tendency o f  som e serum  
co n s titu en ts  to  jiet hydro lysed  and  b roken  down 
in to  a  variety  o f  c o m p o u n d s  inchtd ing  simpl;; 
salts a n d  soaps. T h i\  results in a progressive 
loss o f  z inc ox ide '■lability o f  latcK.

B ecause o f  the d isadvan tages associated  w ith 
the use o f  a m m o n ia , ru b b e r  prtx iucers and  the ir 
research  in s titu tes  Ivave long been try ing  to  find 
o u t a itc rn a tiv t preservatives fo r na tu ra l ru b b e r 
latex. M e G av ac  (7) reviewed the use o f  chem icals 
like te trah y d ro  n ap h th a len e , alky! m ercury 
ch lo rides, arseneous oxide, acetaldehyde. n iiro - 
pheno ls a n d  o th e r  o rgan ic  n ilro  com pounds, 
m oroho line . fo rm aldehyde , ctc. as secondary  o r 
te r tia ry  preservatives. R hodes (10) fitudeid in 
de ta ils the use o f  sod ium  p en tach lo rophenaie  as 
secondar>  preservative. U se o f  am m onium  penta- 
ch lo ro p lien a te . ?inc d ialky l d ith iocarba ina tes . 
am inopheno ls , E D T A a n d  b o iic  ac id  was described 
by P h ilp o ti (9). A ngovc <1) stud ied  the use 
o f 8 -h y d roxyqu ino line  a n d  its various halogen 
and  m etal derivatives a s  secondary  preservatives 
in low am m o n ia  na tu ra l rubber latex concentrate . 
E va lua tion  o f  m iscellaneous ru b b e r accelerators 
as  secondary  and  te rtia ry  preservatives was also 
carried  o u t by A ngove (2). Z inc oxide .which is 
know n to  be a good en /y m e  poison , has been tried 
fo r the  in h ib ition  o f  vo latile fa tly  acids form ation  
in lield latex  (11) B ut m osl o f  these m aieria ls w ere

n o t helpful to  low er the am m onia con ten t to 
haim less levels a lthough  m any o f  (hem  were 
proved  to  be successful as secondary preservatives.

In spite o f  its  various draw backs, am m onia is 
slill the  m osl widely used preservative foi N R  
latex p robab ly  bccause o f  its high volatility, 
h igh  alka lin ity  and  goo d  bactericidal p roperties 
M onom ethylam ine also  is highly alkaline in re­
ac tion  and  is hav ing  bactericidal properties. Ii 
IS now  being m anufactured  in Ind ia  and  is avail- 
ab le  a t  a reasonab le  price. T herefo re  a study 
was undertaken  to  evaluate  the usefulness o f  this 
chem ical as a prim ary  p reservative fo r N R  latex 
concentrate .

.M alm als  and .Methods 

M onom cthylam ine so lution (4 0 ‘’„ w /v) used 
in  th e  s tudy  was supplied  by M -s. Fertilizer 
C o rp o ra tio n  o f Ind ia  (T rom bas L'nii)

P relim inary experim ents were carried  o u t v.itii 
fresh field lalex collected from  the R R Il hxperi- 
m ent S ta tio n . 200 mi batches o f  the  latex were 
treated  w ith m ethylam ine a t  concen trations 
0.2 0.3 %, 0 .4 “ ■,. 0.5 0 ,6 and  0.7 . with
0 .7 ”„ am m onia as con tro l. T he sam ples were 
observed over a period o f  t\vo m onths. Based 
on  Ihc observations studies on  I he long leim  
preservHlion o f  concen tra ted  latex was >tarted.

200 litres o f  fresh lield latex, collected from  the 
R R Il E xperim cni S ta tion  was divided in to  two 
parts. O ne p a r t  (150 litres) was treated  with 
0 .3 °,, nielhylHmine a n d  the o th e r ixirt (50 litres) 
was treated  w ith 0 .3%  am m onia. Both were 
separately  cen trifuged on the sam e day  using an 
Alfa Lavel 410/70 A 'A M  ccntrifuge. T he melhy- 
ian iinc 'am m onia  co n ten t o f  the  concentrates 
w ere estim ated . T he m ethvlam inc irc a ltd  lalex 
concen tra te  w as subdivided into 5 batches o f  15 
litres each and  transferred  to  5 dilTerent po lythene 
con ta iners  an d  th e  co ncen tra tions o f  m ethylam ine 
was ad justed  a t  0 .3 % . 0 ,4 " ',  0-5®;., 0 ,6 '’,-, and 
0 .7 “,,. T he am m onia  trealeil concentrate  was 
a lso  transferred  lo  a polythene con ta in e r and  the 
concen tra tion  o f am m onia in the  lalex was raised 
to  0 .7 “;,,

A fter bo ttling  the follow ing tests were cariied  
ou t on  ihe lalex samples.



I^ te x  compounds for foamI- T. S. D. R, C, Alkalinity.
2. Volalilc fatty  acid num ber—V F  A
3. pH
4. Meciianical stability lim e—M . S. T.
5. M agnesium  content.
f>. Sludge content.
7, Coaguium  content.

pH , alkalinity , MST, VFA and  Magnesium 
estim ations were repeated a t  various tim e intervals 
up  o  a l« n o d  o f 6 m onths. Indian S tandard 
tes m ethods (8) were followed in the above 
estim ations.

Baclcricidal p roperties o f  methylamine and 
am m onia were com pared iq a separate experiment. 
Fresh field latex collected from the R R Il Experi­
m ent Stfition was divided into six 3a> mi batches 
n T o .  methylamine at
0..^ ^  0.4 0.5/O, 0.6 „ and  0 .7 “.;, concentrations
and  the sixth batch was treated w iih 0 .7 ‘>-i am monia 
as control. The viable bacterial count per ml of 
latex ftas m ade on all the batches min.? the 
d ilution p late technique \sith sterile water. The 
medium used was modified Kltslers iron aear 
m edium  (13). '  ®

After six m onths storajic zinc oxide siabiliiv. 
gelling tim e and  gelling pH  o f the preserved con­
centrated  latex samples were determ ined. Thei-c 
tests were carried ou t according to  the methods 
suggested by Madge (6>.

Latex products like dipped coods and foam 
were prepared from the latices. Dipping was 
carried  out using tlie coagulant dipping technique 
w ith gla.ss former<;. The following formulation 
was used for dipping.

I .a te \  com[

Latex evO",,
KOH 10",,
Sulphur ? 0 “„
Z n 0  50''„
Z D C  50"„ 
Antioxidani SP 50",

Coagulant: Ca (N O |)i 20 
W ater . .  20
Rectified spirit . .  60

L « lra 6 0 % (0 .7 % N H ,l 167  ̂ -
U te « 6 0 ;; ,(0 .4 % C H jN H ,)  -  167
Am m onium  laurate 5 ° /
Potassium oJeaie20®^ **
Sulphur 50%
Z D C  50%
ZnO 50%
Sodium siHcofluoride 2 0 “;

I 11
167

1 — 167

5 5
4 4
2 2
6 6

10 7.5

Results and discussion 

in  the preliminary experiments with field latex 
a  concentration o f 0 .2%  methylamine was found 
meirective as the latex underwent coaeulalion 
in two daj^. The latex preserved with 0 3 * / 
methylamine thickened after a week’s storage 
and finally coagulated after !0 days All 
o ther samples remained unchanged even after 
two m onths storage. As the non-nibber content 
o f centnfugally concentrated N R  k tex  is less 
than that in field lalex, it was thought ihat even 
a concentration o f 0 .3 ° ' methylamine could be 
tried for the preservation o f oonL-entrated Jatcx. 
Therefore in the long term preservation experi­
ments with centrifuged latex, rat-thylaminc was 
used a t concentrations ranging from 0.3% to 0 .7“/

Late.x foam  produclii were made from the samples 
using a p lannetary mixer. The following formu­
lations were u.se<1.

Changes on storage 

The changes in pH, alkalinitv. VFA xVo, MST 
and  magnesium content durins btorfiee are 
graphically shown in figures 1 to  Methylamine 
IS a stronger alkali than ammonia and that is 
why the pH o f methylamine preserved latex is 
higher than ihai o f am monia preserved latex of 
the iiime concentration. The higher pH of the 
methylamine preserved latices might be one of 
the reasons for their belter bactericidal pro- 
fwrties. Alkalinity is found to  decrea.se a t a 
slower rate during storage in the case o f  mcthy- 
lamine preserved latices. This mav be owinc 
to  the lower volatility o f  m cihylamine.

VFA No. is a  direct index o f  bacterial activity 
in lalex (5). From  Figuie HI it is evKlcnt that 
methylamine even at a concentration o f 0 .3 “., is 
better than ammonia in inhibiting VFA formation, 
a  concentration o f  0.4"„ being optimum. Mecha­
nical stability o f methylami’ne preserved latices 
remains almost constant throughout the storage 
period. But mechanical stability o f the samples 
could be I'oosted by adding ammonium laurate 
as in the case o f  ammonia preserved latex. 
Effect o f adding am monium laurate on the 
mechanical stability o f methylamine preserved 
latices is given in Table I.
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in lroJuction

P reserva tion  o f  na iu ra l ru b b e r latex is for the 
m a in tenance  o r  im provem ent o f  its colloidal 
c h a rac te r. T his is achieved by  th e  ad d ition  o f 
chem icals w hich  p revent bacteria l activity . The 
usual p ractice  in  p lan ta tio n s is to  preserve ihe 
la te \  using am m onia a t  a concen tra tio n  o f  0 ,7%  
by w eight o f  latex. T his ireatn ien l clfectively 
p reserves th e  latex and  m ain ta in s  it in a  stable 
eo lio idal co n d itio n  a lm o st indefinitely. A lso, 
d u rin g  sto rage  the h ighvr fa tty  acid  esters presen t 
in  th e  la tex  g e t hydrolysed in to  am m onium  soaps, 
thereby  im proving  th e  m echanical stab ility  o f  the 
la tex  considerab!> .

T he presence o f  th e  high level o f  am m onia  in 
p reserved concen tra ted  latex has been considered 
u ndesirab le  by the latex p ro d u c ts  m aniifacturin ji 
industry . A p a rt from  hand ling  difficulties i\ 
p resen ts p rob lem s in som e m anufac tu ring  proce­
sses. A lso  the high co n cen tra tion  o f  am m onia 
agg rava tes  the  inheren t lendency o f  som e serum  
co n s titu en ts  to  jiet hydro lysed  and  b roken  dow n 
in to  a  variety  o f  co m p o u n d s incliid ing  sim ple 
sa lts  a n d  i.oaps. T his resu lts in a profiressive 
loss o f  z inc ox ide stab ility  o f  latex.

Because o f  the d isadvan iages associated  v^ilh 
th e  use o f  am m onia , ru b b e r p ioducers  and  their 
research  in stitu tes have long  been try ing  to  iind 
o u t a lte rna tive  preservatives fo r  n a tu ra l rubber 
latex . M e G av ac  (7) reviewed the use o f  chem icals 
like te trah y d ro  naph tha lene , alkyi m crcury 
ch lo rides, a rseneous oxide, acetaldehyde, nitro- 
pheno ls an d  o th e r orgartic iiitro  com pourtds, 
m o roho line , fo rm aldehyde , etc. a s  secondary  or 
te rtia ry  preservative?;. R hodes (10) studeid  in 
d e ta ils  th e  use o f  sodium  p en tach lo ro p h en a tc  as 
seco n d a ry  p reservative. U.'ie o f  am m onium  pen ta- 
ch lo ro p h en a te , 7 in c  dialkyl d ith iocarbam ales.
am inopheno is , E D T A  an d  boi ic acid  was described 
by  P h ilp o tt (9). A n^ove (I)  stud ied  th e  use 
o f  8 -hyd ro x y q u in o lin e  and  its various halogen 
and  m etal derivatives as secondary  preservatives 
m low am m o n ia  na tu ra l ru b b e r latex concentrate . 
E valuation  o f  m iscellaneous ru b b e r accelerators 
as secondary  and  te rtia ry  preservatives was also 
c arried  o u t by A ngove (2). Z inc oxide .which is 
know n to  be a good  en /ym e poison , hfls been tried 
fo r th e  in h ib ition  o f  vo latile  fa tty  acids form ation  
in Iteld latex (11). But m o^t o f  these m ateria ls w ere

n o t helpful to  low er the am ntonia  con ten t to 
haim less levels although  tnany o f  them  were 
proved  to  be successful as secondary preservatives.

In sp ite o f  its various d raw back i, am m onia is 
still th e  m ost widely used prcsen 'a tive  foi N R  
latex  p robably  because o f its high volatility, 
high alkalin ity  and  good  bacteric idal p roperiies.. 
M onom cthylam ine also is highly a lkaline in re­
ac tion  and  is hav ing  bactericidal p roperties. It 
is now being  m anufactured  in Ind ia  a n d  is avail­
ab le  a t  a  reasonab le  price. T herefore  a study 
u a s  un d ertak en  to  evaluate  the  usefulness o f this 
chemicjil a s  a p rim ary  preservative fo r N R  latex 
conccntrafe .

.^laterials imd M ethods

M onom cthylam ine so lu tion  (4 0 “'-,, w, v) used 
In th e  stu d y  was supplied  by M s. Fertilizer 
C o rp o ra tio n  o f  Ind ia  (T ronibay  Unit)

P relim inary  experim ents were carried  o u t \vith 
fresh field latex collected from  the R RN  [ixperi- 
m ent S ta tion . 200 ml batches o f  the  latex were 
treated  w ith  m elhylam ine a t concen trations 
0 .2 % . 0 .3 % . 0 , 4 ' ' 0 .5"u , 0 .6 % , and  O.?",. . w hh  
0 .7 °,, am m onia as con tro l. T he sam ples were 
observed over a period  o f  tw o m onths. Based 
on  th e  observations studies on  the long teim  
pre.>ervation o f  concentrated  latex was started.

200 litres o f  fresh field liUex, collected from  the 
R R II fixperim ent S ta tion  was divided in to  twu 
p arts. O ne pari <150 litres) was treated  with
0.3":, m ethylam ine and  th e  o th e r pa rt (50 litres) 
was treated  with 0 .3 %  am m onia. Both were 
separately cen trifuged  on  the sam e day  using an 
A lfa Lavel 410/70 A,'AM  centrifuge. T he methy- 
lam ine,'am m onia con ten t o f  the  concentrates 
were esiin iated . T he m ethylam ine treated  latex 
concen tra te  w as subdivided in to  5 batches o f I.** 
litres each and  transferred  to  5 difTereni polythene 
con ta iners  and  the concen tra tions o f  m elhylam ine 
w as ad justed  a t  0 ,3 “ ;.  0 .4 " '.  0.5"-„, 0.6'^.', and 
( \ 7 '‘„. T lie am m onia trea ted  concen tratc  was 
also  transferred  to  a  polythene con ta iner and  ihc 
concen tration  o f  am m onia in the lutex was raised
10 0.7% .

A fter bo ttling  the follow ing tests were carried 
<iut on  the latex ',,amples.



T. S, D- R, C. Alkalinity.
Volatile faiiy  acid num ber—V. F. A 
pH
M echanical stability tim e—M . S. T. 
M agnesium  content.
Sludge content.
Coagulum  content.

s usetl to r  dippinp.

la te x  compound*, for dipping

Latex 6 0 “,,
KOH lO",,
S u lp h u r .^ '', ,  .,
Z n 0  5(l'’„
Z D C 50",,
Antioxidiinl SP 5 0 “.,

(.'oaaulant: Ca {N0,)o 20 
W;iter . .  20
Rectified spirit . .  60

Latex foitm products were m ade from Ibe samples 
using a plannetary mixer. The following formu­
lations were used.

pH , alkalinity. M ST, VFA and  Magnesium 
estim ations were repealed a t various time intervals 
up to  a period o f 6 m onths. Indian S tandard 
test m ethods (8) xvere followed in the above 
estim ations.

Baciericidal properties o f  methylamine and 
am m onia were com pared in a separate experiment. 
Fresh field latex collected from the R R Il Experi­
m ent S tation was divided into six 300 ml batches. 
Five batches were treated w ith methylamine at
0.3 0.4* '', 0 .5% , O.C’’  ̂ and  0.7%  concentrations 
and  the sixth b atch was treated with 0.7 am m onia 
as control. The \iab lc  bacterial count per ml of 
latex was m ade on  all the batches using the 
d ilu tion  plate technique with sterile water. The 
medium  used was modiiied Klieters, iron aear 
nied ium (13).

After six m onths storage zinc oxide stabiliiy, 
gelling tim e and gelling pH  o f the preserved con-
1.eniraied latex samples were determined. These 
tests were carried o u t according to  the methods 
suggested by M adge (6).

Late< products like dipped ^oods and foam 
were prepared from  the latices. Dipping was 
carried ou t using llie coagulnnt dipping technique 
with glass formers. The following formulation

Latex 60%  (0.7%  NHO 167^
Utex60%(0.4%CHjNHj) -
Ammonium laurate 5%  —
Potassium olcate 20 V  5
Sulphur 50%  4
Z D C 5 0 “/  1
Z n 0  50%  g
Sodium silicofluoride 20% 10

6
7.5

Result!, and discussion

In the preliminary experiment.s with field latex 
a  concentration o f 0.2%  methylamine was found 
ininective as the latex underwent coagulation 
in two days. The latex preserved w nh 0 3 “- 
methylamine thickened after a week's storage 
and  finally coagulated after 10 da>-s. All the 
o ther samples remained unchanged’ even after 
two m onths storage. As the non-rubber content 
o f centnfugally concentrated NR latex is less 
than tha t in field late.K. it was thought that even 
a concentration o f 0.3%  methylamine could be 
tried for the preservation o f  conceniruted latex. 
Therefore in the long term preserv-ation experi­
ments with centrifuged latex, meihvlamine was 
used at concentrations ranging from 0.? to 0  7"

Changes on storage 

The changes in pH . alkalinity, VF.A Nu. MST 
and magnesium content during storsge are
graphically shown in figures I to V. Methylamine 
is a stronger alkali than  am monia and that is 
why the pH o f methylamine preserved latex is 
higher than that o f ammonia preserved latex of 
the same concentration. The higher pH  of ihe 
m ethjlam ine preserved laticcs might be one of 
the reasons for their better bactericidal pro­
perties. Alkalinity is found to  decrease ai a 
slower rate during storage in the case o f methv- 
liimine preserved latices. Thi<i may he owing 
to the lower volatility o f  m eihylamine.

VFA No. is a  direct index o f bacterial acii\ity  
in latex (5). From Figure 111 ii is evident that 
methylamine even a t a  concentration o f 0.3%  is 
better than am m onia in inhibiting VFA formation, 
a concentration o f 0.4'^„ being optimum. Me .̂-ha- 
nical stability o f methylamine preserved latices 
remains almost constant throughout the slorage 
period. But mechanical stability o f the samples 
could be boosted by adding ammonium laurate 
as in the case o f  ammonia preserved latex 
ElTect o f adding ammonium laurate on the 
mechanical stabiliiy o f  methylamine preserved 
latices is given in Tahle L



i'.ffci-t o f  am . taum ie on the M S 7  
preserved la/ices  

C o n cen tra tio n  o f  am . lau ra ic ; 0 ,02 '’^ b> weight 
o f  laiex

M ST  Sccond i
tion

o f
CH ;iN H 2^

W ithou t am m oni- 
0 um  laun ite

W ith  am m o­
nium  lau ra te

0.3 160 596
0.4 245 579
0,5 111 370
0.6 103 190
0.7 72 124

M S T  o f the sam ples preserved w ith 0.3 and
0.4"'^ m ethylam ine coiild  be enhanced  beyond 
the specification lim it o f  475 seconds (12) by Ihc 
ad d itio n  o f  0 .02%  am m onium  lau ra te . But a s  
th e  co n cen tra tion  o f  m ethylam ine in  latex is

increased. Die enhancem eiu in M ST brought 
a b o n t by am m onium  laurate  is n o t considerable 
A higher dosage o f  am m onium  lau ra te  might be 
required in  those cases.

As m agnesium  w as n o t rem oved from  tlie  field 
hUex by adding  d iam m onium  hvdrogen phosphate  
before  cen trifug ing  the in itial concen tration  of 
nm gnesiiim  in the latex sam ples was high. But 
in the case o f  am m onia preserved latex a con­
siderable p a r t  o f  the m agnesiunj was rem oved 
d u ring  storage. T his m ay be as a result o f  the 
lo rm ation  o f  p hospha te  ions from  th e  phopho- 
lip ids presen t in the latex. A p roportiona te  
rem oval o f  m angnesium  w as n o t observed  in 
m ethylam ine preserved sam ples. The absence 
o f  am m onium  ions in the latex docs n o t favour 
th e  fo rm ation  o f  in so luable  m agnesium  am m onium  
phosphate , if  a t all an y  p hosphate  ions a re  form ed.

Viable bacterial coiint

C hanges in th e  viable bacteria l c o u n t during 
sto rage  o f  field latex  treated  w ith  0 .7 %  N H j  and 
d ifferen t co ncen tra tions o f  m ethylam ine a re  eiven 
in T ab le  II.

bacterial count per m l o f  la h 'x  

In itia l c o u n t o f  u n trea ted  latex— 31 x  10* per ml.

C o u n t per ml o f  latex

1st day 2nd day 3rd day 5th day 15th day

CH a N H 2 0 .3 % 49 x 1 0 * 2 5 x 1 0 ' 3 8 x l0 - 10.5 x l0 » C oagulated
0 .4% 1 2x10* 8 6 x 1 0 2 3 x 1 0 2 5 x 1 0 2 5 x 1 0
0 .5 % 19x103 2 5 x 1 0 1 7 x 1 0 1 9 x 1 0 1 8 x 1 0
0 .6% 3 6 x 1 0 * 2 5 x 1 0 1 5 x 1 0 1 7 x 1 0 1 5 x 1 0
0 .7% 2 0 x 1 0 ^ 2 5 x 1 0 1 6 x 1 0 1 4 x 1 0 8 clO

N H s 0 .7% 25 x 1 0 * 2 1 x 1 0 I 4 x  10 1 3 x 1 0 10:< 10

T h e  results ind ica te  th a t  m ethylam ine is very 
effective in preven ting  bacterial g ro w th  in  latex. 
N o  acid  p roducing  bac te ria  w as obsen-ed  in alt 
th e  sam ples except in th e  sam ple preserved  w ith 
0 .3 %  m ethylam ine. w hich  eventually  coagulated. 
But th e  concen tra ted  latex preserved w ith 0 .3%  
m ethy lam ine rem ained  stab le  th ro u g h o u t the 
sto rage p eriod  o f  six m onths. As poin ted  o u t 
earlie r, th e  h igher non -ru b b er co n ten t o f  field 
laicx m igh t be responsib le  for the h igher bacterial 
activ ity  in it.

Processing characteristics

Z inc ox ide stab ility  o f  th e  latex  sam ples are  
g iven  in T a b le  111.

T a b l l  h i  

Z in c  oxicii' stability

M ST Seconds ZST Seconds

N H jO .7 % , 734
CH3NH-20.3%  596

.. 0 ,4 %  579
0.5%, 370

„  0 .6 %  190
.. 0 ,7 %  12<4

91
436
564
276
202
220

in  the above experim ent m echanical stability 
o f  the  m ethylam ine preserved latex sam ples wa.s 
boosted  by th e  ad d ition  o f  0 ,02%  am m onium



lauiM c before testing zinc oxide stability. Tlic 
results tndicatc tital the mechanical stabiiilv of 
lalices preserved with mcthylaminc is not olTected 
to  any  considerable extent by tiic addition of 
zinc oxide. The addition o f polassiiim  oleate in 
™  tleterm inatioit makes
/.S T  highCT than  M ST a t leas! in ,he last two 
cases. N H , ions are required for zinc oxide 
hickening (4). Absence o f  N H ,* ions In methy- 

lam inc preserved latices accounts fo r the low 
zinc oxide thickeaing in them.

Gelling with sodium .<ilicolluoride is faster 
with the m ethylam inc preserved lalices as m ay be 
seen from  Table IN'. It i ,  also observed from the

table tha t gelliiig pH increases with increase in

'|"„ “ K

S l i n f  .re'"c^o'ild°*i"*ai°„^“/ ^ | \ f  ^

“ o m ' S r v . ” ^ »’ ™ « /b e ’^se'en'

T ab ll  V

£/?*■« o f  conc. o f  nclling agm , „„

Conccntrafion o f  C H jN H > —0 .4 °/ 
Volume o fla tex  _  l o o ^ l .

TA»Lt IV 
(j'elli'ig p H  am! gellini^ Hmv 
Volume o f  lalex — 100 ml.

SI. Volume o f  20"„ sodium silico- 
fluoride disperion 

mi

Celling
time

SI. Trcalir.enI Vol 
No. of 50%

ZnO 
dispersion

Vol. Gelling Geliiog 
pH lime

sod.
silico

fluondf
dispcrsiori

1.0
1.5 
2.0
2.5 
3.n

5-30- 
2'30" 
J‘50-’ 
I '20” 

55.,

I- N H j  0.7 1.5
CH3NH2 1,5

0 . 4 \  M  
0 .5 “',
0 .6 °;
0.7®;,

3.
1.5
1.5
1.5

ml

3.5
1.5 
2.0 
2.0
2.5
2.5

8.2
7.9
8.1

8.8
9.3

I-50" 
1 MO" 
r3 0 ” 
r4 5 "

Only pasty gels could he obtained with 1.0 ml 
and 1.5 ml o f the gellme agent. 2.0 ml seems to 
be the minimum coiicenlratioD o f the eellinc 
agent required to  get a firm gel. But v.{ih 2.0 
ml the gelling time is too short to  be o f any 
practical value. But felling time could be in- 

at will by adding potassium chloride. 
Addition o f soaps also increases gciling time as 
may be seen from Table VI.

C aull VI

hytirf o f  snap, ZnO. Zinc m il KCI on selling■ £ .iin  iir iii O
Concentration o f methylaminc—0 .4“„

SI.
No.

Vol,
latex

Vol o f 2 0 “, 
sod, silico- 
gluoride 
dispersion

Vol. of20®„ 
pot. oleate 
solution

Vol. o f 5 ° ; 
ZnO diS”  
persjon

Vol. o f l0 ° „
(N H J.S O ,
solution

Vol. o f io “<: 
KCI
solution

Gelling
time

ml ml ml m.1 ml ml
100 2.0 _ 1‘50"
100 2.0 5 __ 5’
100 2.0 5 1,5 _ 5’
m ?.0 5 1.5 4 _
100 2.0 5 1.5 4 4 14’

F rom  (he results it can also be assumed llial 
iin c  oxide or zinc ammiiies are not mvolved in 
the gelling mechanism. The mechanism o f 
gelling o f  m ethylaminc pri^crved latices might 
be dilfcrenl from (hat o f am monia preserved 
latex, where the combined efiect o f ^inc soap 
form ation , adsorp tion  o f latex stabilisers on to 
the preceipitated silica particles and the mecha­
nical cn trapm eni o f the lalex particles in (he 
gelatinous silica bring about gelation of latex (3).

Production of dipped };ood.s uod latex foam 

Dipped articles and latex foam were made 
from the methylamine preserved latex, conuining
0.4'’  ̂ C H 3N H 2. A slighily more yellow colour 
was noticed in (he case o f  dipped goods from 
methylamine preserved latex. But the products 
vulcanised in boiling w ater instead of in hot 
air did not have atiy such discolouration. Pick 
up was slightly less than that in ilie case of ammo­
nia preserved latex when compared under
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^IG. 4  M 3 T
0—0 NHs 0.7 */«

• CHaNHi 0.4.•/•
K . r  0 . 3 * / .

N O .  OF DAYS





Identical condjlio iis. Bii( by addinp  thickcning 
agen ts  like carbaxym etby l cellulosc pick u p  could 
^  m creabed. Ar. im porlan t observation  m ade 
du rin g  the d ipp ing  experiincn i was tha t surface 
sk in  fo rm a iio n  wa<; practicallv  a b « n t  in the 
case o f  m ethylam tne preserved latex. As a con- 
Hiderable part_ o f  the w astage in smull scale ialex 
goods m an u lac tu rin g  u n its  is due lo  surface 
skin fo rm atio n , it l i  eKpecied tha t a significant 
••aving can  be achieved bv using n iethvlaniine 
p re se n e d  latex.

la t e x  foam  cush ions w ere m ade bo th  from 
m ethylam ine p re se r\ed  Ialex and  from  atpm onia 
p re sc n c d  iatex. N o  difflcultv was experienced 
m processing m ethyiam m e p re ^ rv c d  lateN. Only 
a  shghlly  low er i]uaiu jty  o f  ijd iiiie  agent was 
requ ired  fo r  m ethylnm inc preserved iatex. The 
p ro d u c ts  w ere co m p arab le  in ap iw arancc.

Sumoiar) und conciusio i\s

M onom eihy lam ine a t con cen tra tio rii ranging 
from  0 .3 “i  to 0 .7 "„  was tried as prebenralive fo r 
N R  latex conccn tra te  in com parison  with the 
co n \e n tio n a f  p reservative am m onia  a t 0 .7 %  con­
cen tra tion . M ethylam ine v%as found  fc  he  m ore 
effective in preven ting  bac te ria l activ ity  and  a 
co n cen tra tio n  o f  0 .4",. by w eight o f  ialex was 
found  to  be op tim um . R em oval o f  m agnesium  
w as n o t as eflicienl as in am m onia  preserved 
latex. T he low  M ST  o f  nie ihy lam inc preserved 
latex could  be e nhanced  bv  th e  a d d itio n  o f am m on- 
nium  lau ra te . N o  difliculty  w as obscrbvcd  in 
the  p ro iluc tion  o f  d ipped  aiw ds an d  latex foam  
iVoni m ethy lam ine preserved latex a n d  the p roducts  
w ere found  to  be co m p arab le  in ap p ea ran ce  to 
th o w  from  am m onia  preserved latex. Surface 
sk in  fo rm a iio n  w as negligible in the  case  o f  
m ethy lam ine preserved latex com pound .
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Carbon B la ck -N a tu ra l Rubber Latex Masterbatch*

Rubber Research h s .n u te  o f Ind,., Kolt3yam -6 8 6  009

Alwfraii

Carbon 0!ai.k-Nfliuf j |  Rubber U tex  Mailer baich« wrrr

in (.ompariwn wiih the null m tw l sample. The rc^iulis of 
the ,m hca«  that ihe lac« m as(c°batch« a r r ^ v i ^  
properiies comparable to ihc mill mixed wmnlc 
^ .^ in n  hht-v masierbsiches. Dis-
^ , ^ 1 5  ‘’‘m * “■' *hen Wack tn ponder

In the course ot rubber goods manufacture 
various com binations o f vulcanising, pioteclive 
processing »nd rem fordng materials are  incoroo- 
rated inlo rubber and conventional methods 
em ploy powerful m asticating equipm ents like 
banbiiry  mixer o r mixing mills fo r this purpoi^ 
Incorporation o f ingredients like reinforcinc 
b acks vviih dry rubber presented serious problems 
like m aintenance o f  cleanliness in the faciorv 
and  huge power consum ption. A ttem pts sserc 
m ade to  mix the ingredients with latex before 
llocculalm g it so (hat a premix which may be 
processed with much less dilTlculties could resuli.

Reinforcem ent o f natural rubber bv dis,persion 
oI extrem ely small particles o f carbon black 
becam e established in 1920. A ttempts soon 
were m ade to mix black * ith  natural rubber in 
the  latex stage and two patents were ins^ued to 
Peterson (5) and Cohen (!)  as early as 1922 and 
ty33 respcciiveK. M asterbalching was then 

carried  out by mixing carbon black which had 
bL-en previously dispersed in a suitable liquid 
m edium  vviili latex and coprecipitatinc the black- 
lubber mixture. Some o f the earlier patents 
claim ed tha t the dried black-lafex masterbalch 
can produce reinforced rubber articles without 
high shear mixing whereas it is now known that 
such a  product is not o t all comparable in strength 
to  ihe dry mixed com pound. The black-latex 
m usterhatch can deliver to  the masticating equtp- 
nieiit a premix which can give a shorter mixing 
cycle and  still result in a  well dispersed compound.

H annenberii c t al (2) held the view tha t direct 
ad d ition  o f  black to latex was not practicable 
becausc it might lead to partial coagulation of 
a tex and  also result in poor dispersion o f black in 
rubber. Samuels (7) described the attempts 
m ade a t  the  research laboratories of Huber Corpo­
ration  in the development of a process for the 
prepara tion  o f  dispersaut-free m asterbalch where 
in d ry  black was added directly to the latex without 
m aking i( a dispersion. In spile n f the advantages

In the case o f synthetic latex none o f  these disa ' 
advantages exists and synthetic n /b lS r b i S  
m asterl^tches a ie  produced in large quantities

S  fhe exploitation

The present study was ain,ed a t develonini: a 
m i u e f J f V  lat«K :arbon black

mdijienously available

M alcriak  and Methods

Masterbatches of the composition, Rubber;
prepared bv thr?c 

methods. Dispersant-free m asterbatch (A) was 
prepared by adding to field latex comainine oil 
emulsion (Aromaiic oil Esso Rubber oil A 50 '’'’ 
aqueous emulsion prepared using ammonium 
stearate as the emulsilier) HAF black under hieh 
speed stirring (.1000 rpm ) and after 45 seconds 
stim ng. coagulating the mix with 2,^ " acetic 
acid. Dispersant lype masterbatches B ”and S 
were prepared by two m ethods: (B) by mixinK 
held latex conlainin^ Rubber oil A emulsion 
with carbon black dispersion (H A F black dispersed 
to I7 “„ aqueous dispersif-n bv ball milling for 
18 hours with I part dispcrsol LN ;!00 parts black) 
under high s p e ^  stiiring for 45 seconds and 
coagulating the mix with acetic acid; and iS) b> 
grinding the black in a pug mill for half an hour 
with water containine dispersol LN (I part per 
hundred pans black) to 17“,, aqueous dispersion 
o f  black. The am ounl o f water used for grindma 
black was so adjusted that a paste o f  block re-.ulied 
aRer grinding and this was siibsequentK diluted 
with water to a 17“,. d isi^rsion. This d'ispcrsion 
was added to latex containing oil emulsion under 
stirring and the mi.x coagulated with acetic acid.
Ill all cases coagula were piocessed as sheets and 
smoke dried. Practicvtlly no loss o f black was 
noticcd during the m achinin" o f the cojicula. 
Drying time for (he masterbatches was live to  six 
days as against four to  five days for ribbed smoked 
sheets. The dned  sheets were having moisture 
content o f I o r less.

'  Paper pnKciiteU ai ihe liikTiiaTionat Rubber ('onfcrcnce 1976, Sri Lanka. Reprinied from ihe Oiwricrls Ji>umal of 
the Rubber Rcse.Kvh Insiiwtc of Sri Uiika.
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D ried sheets were com pounded in a 12- labo­
ra to ry  mill. ASTM  D  15-72 m e iT d
T he fcrmTi , '"  * ' ' ' of  the samples. T he form ulation o f the com pound v»as Rubber 
lOO, Zm c oxide 5, Stearic acid 2, M orpholinothio
S h w ' ° 2 ^ f ‘ H A F " ' “ J l  /3-"»l>lithyl amine I, iu lp h u r  2.5. H A F  black 50, Rubber oil A  7 5  
C ure characteristics o f  all the samples were e v a i^  
u ted using vtscnrom eter (Scott GSV) a t  |5 0 « c  
I he sam ples were cured and the physical orooettics 
namely tensile Slrongth, M odulus a t Eb'

Seu t e ” r ; s « S . ° "

T he en tire  study was based on completely rando­
mised design with six replications. Vulcanised 
sam ples were taken and  the dispersion of black 
was evaluated.

Results and Discussion 

T he mean properties fo r the various miKines 
a re  sum m ansed in Tabic I. From  the table i( 
IS evident th a t the treatm ents are  not significant 
w ith respect to  any o f  ihe above propertiese.xcept 
tensile strength before aging.

Tensile strength before aging o f dispersant ivpe 
m asterbatches and  mill mixed sample is equal in 
I^rlo rm ance  and all are  significantlv better than 
th a t o f dispersant-ftee m astcrbatch.'

A reording to  D annenberg et al (2) ihc quality 
o f  black m asterbatch depends strongly on the 
tnethods used fo r the mixing and  coagulatina 
steps. S tudies o f  Swart and  his group have 
show n tha t ‘shock’ coagulation eave a belter 
p roduct com pared with the procedure o f salt 
c ream ing followed by acid coagulation. In this 
study also, latex aHer mixing with carbon black 
was subject« l to  quick coagulation so as to obtain 
.i uniform  masterbatch.

It was observed that the time taken for the 
com plete mixing o f black m asterbatch sample 
was less than tha t fo r the mill mixed sample. 
T his is in line with observations of Janssen (3; 
and  LaPorte  ^4) who claim  tha t with masterbatches 
mixing cycles are  shorter and less power is used.

The im portance o f  atlainin.c adequate, if not 
com plete, dispersion o f  black in rubber need not 
be overem phasised. W ork o f Swcit/er (8) show.s 
tha t with increiise in the percentage o f dispersion 
o f  black, tensile .strength and resistance to abrasion 
(w ear) arc  better. Carbon black dispersion

photographs. It is clear tha t sample A ( S e  ll

l o v f T e n s i i r u r e S '^ ^  Th ^ ilh  its
| . l a c l c ' r 'L ‘; r e T f p ig I f “ 'l?ii i f n o f a f S  a l
lia^ not ^  «rcDgih o f S
v h ', !■ a<iversely affected indicating some­
what adequate dispersion has been ach iev^ .

is f  black in n ibber when used alone
IS inadequate for corrclaung the quality o f carbon 
black m cor{»rat.on with the p h W p r o « r t l 2  
V f  Studies of Prestridec (6) re­
vealed that at least three terms must be'employed 
to  evaluate the result o f  black incorporation and

hL - L ,  have been
described by him as dispersion, grinding and 
bonding Since it was very difficult to control 
the co n a tio n s m an indenti<al manner in the 
preparation o f the masterbatchcs and since varia­
tion in the degree o f dispersion, grinding and 
bonding can affect the extent o f reinforcement, 
a  statistical method had to  be followed in evalu­
ating the properties o f the black masterbatchcs, 
variations have been kept under control by usinc
this design. ^ ^

Summarj and Conclusion 

Carbon black-latex masterbatches both dis-
p e ^ n t  and dispersant-frce types were prepared 
and the properties evaluated in comparison with 
the mill mixed samples. The study was based 
on completely randomised desien and the analysis 
o f the results indicated lhat the masterbatches 
were having properties comparBblc with the mill 
mixed sample.
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A  Com parative  study of the Processibility and Vulcanizate 
Properties of solid block rubber with the Conventional 

G rades of dry Natural Rubber
B a b y  K u r ia k o s e , M K  B a la g o p a la n  N a ir  and E V  T h o m a s ,

Rubber Research Institute of India, Kottayam  686  009

Abscract
Solid Wock rubber produced in the  country  is evalual« i 

in com parison wiih the conveniional grades o f  dry 
na tura l rubt«r. proccs&ed from  the  same source o f  starling 
raw  materials. T he dirt removal and ihe removal of 
volatile m a tte r  in tlw  newly processed rubbers v,'«re alw-ays 
m ^  pronounced tlian in  the conveniiotuJiv processed 
rubbers. The technoloeical p roperties were fouiKl to  be 
com parable fo r ihe rubbers derived from  iaiex. Im prove­
m ent in som e o f  the technological p ropenies was ol»erved 
for the  solid block rubbers derived from  scrap  w hen com ­
pared  to  crvpe rubbers.

T h ere  h as  been a general feeling am o n g st the 
ru b b e r  m an u fac tu re rs  th a t th e  conventionally  
p rocessed  shee t a n d  c repe ru b b e rs  graded  by the 
v isual co m p ariso n  m e th o d  a re  o u t d a ted . This 
becam e all th e  m o re  obvious w ith  th e  in troduc tion  
o f  u n ifo rm ly  packed  a n d  technically  specified 
syn the tic  rubbers. So a  s im ila r developm ent 
in n a tu ra l ru b b e r in dustry  becam e necessary and 
the m o d ern  solid  b l(x k  type o f  processing  was 
in tro d u ced  in th is  con tex t. M alaysia , th e  biggest 
n a tu ra l ru b b e r  p ro d u cer, has m ade considerab le  
advan cem en t in th is field. T h e  m anufac tu ring  
in dustry  Is a lso  show ing  keen in te rest in  th e  raw  
ru b b e rs  presen ted  in th is new  fo rm  and  so  o ther 
n a tu ra l ru b b e r  p ro d u c in g  coun tries  also  have 
tak en  steps to  im p lem en t th is type o f  processing. 
In Ijid ia , a t  p resen t th e re  a re  fou r block rubber 
processing  un its  w ith a n  an n u al p ro duc tion  
capac ity  o f  a b o u t 8000 tonnes, h  is reported  
fro m  M alaysia  (4) th a t the block  rubbers  p roduced  
in  th a t  c o u n try  has a n  und ispu ted  consum er 
preference ov e r b lock  rubbers  p roduced  from  
m any o th e r coun tries , ow ing  to  consistancy  o f 
M alaysian  specified rubbers . In  th is  contex t, 
it w as felt necessary to  un d ertak e  a  stu d y  with 
th e  fo llow ing objectives.

(a ) A  com para tive  eva lua tion  o f  processibi­
lity  o f  b lock  ru b b e rs  w ith sheet and  crepc 
rubbers;

(b ) T o  com pare  the cu re  p roperties o f  com ­
po u n d ed  slocks and  physical p roperties o f

vulcam zates p repared  from  block rubbers 
a n d  th e  conven tiona l g rades o f  d ry  natural 
ru b b e r;

(c) T o  assess the  consistancy  o f  properties of 
b lock  rubbers;

(d ) T o  com pare  th e  advan tages o f  using special 
g rades o f  b lock  ru b b e rs;

(e) T o  exam ine the hand linc  a n d  siorage 
advan tages o f  solid b lock  rubbers.

M ateria ls and M ethods

T h e  b lock  ru b b e r  sam ples evalua ted  in the 
com p ara tiv e  s tudy  w ere co llected  from  a block 
ru b b e r  processing factory  w hich is a lso  having 
facilities fo r  processing  ru b b e r in  the conven­
tiona l an d  c repe form . T he experim ent was 
laid  dow n on  a  s ta tis tica l basis and  th e  follow ing 
fo u r trea tm en ts  w ere tried using Random ised 
C om ple te  Block Design, w ith six replications.

A  — Sheet from  latex.
B — Block fiom  latex.
C  —  C repe from  scrap.
D  — Block from  Scrap.

T he steps involved in the  block ru b b e r process­
ing a re , co ag u la tio n  o f  latex a t  field dry  rubber 
co n ten t, m aceration  an d  crep ing  to  reduce the 
th ickness o f  the coagulum , follow ed by crum bl- 
m g in a high speed ham m er m ill. T he crum bs 
are  received in a pool o f  w ater, washed and  then 
dried  in a cu rren t o f  h o t a ir  a( 80-100®C. Thi>t 
is then cooled  an d  pressed to  s tan d ard  size and 
w eight tn a baling  press. T he bales a re  then 
technically  specified an d  packed  in polythene 
sheets. Sam ples fo r th e  s tudy  w ere tak en  from 
th e  corners o f  such bales. T he properties evalu­
ated  a re , th e  raw  rubber specification properties, 
o th e r th a n  copper an d  m anganese as per the 
ISI S tandards, m ooney  viscosity a s  per ASTM  
stan d ard s, specific gravity , the physical p roperties 
o f  gum  (A C Sf test recipe) and  filled (A C S 1-1 
test recipe) vulcanizates. T he change  o f  m ooney 
viscosity o f  the  above fo u r and  th a t o f  a controlled
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Sample Moon«> Visccsily Wallace P.R.I. A shC onienl 
N o. M H l+ 4 l!0 0 = C  plasticily (%by weight)

9
10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28 
29 
3(1

67
70
71
69
70 
66 
66 
63 
6S
65 
63
66 
66 
66 
65

66
69
67
72
67 
69 
69
68 
63
67
65
66
68

33
33
34 
32
34
29
30 
28
31
31
29
30 
30
32
30
33 
32
31
31
32
35 
31
33 
35
34
29 
33
30 
33 
33

55
58 
53
59 
53 
52
63
64
65
65 
48
60 
67
66 
&)

61
68
59
54
45
52
57 
59 
'52
58 
50 
58 
52

0.632
0.648
0.576
0.616
0.610
0.637
0.646
0.746
0.717
0.630
0.663
0.589
0.716
0.657
0.679
0.705
0.716
0.695
0.722
0.713
0.703
0.659
0,695
0.678
0.738
0.713
0.742
0.698
0.790
0.736

viscosity  ru b b e r, w ith ihe tim e o f  m astication  
was a lso  eva lua ted  in a 42 inch m ill. F o r ihe 
eva lu a tio n  o f  consis tancy  o f  p roperties  am ong 
b locks, m oney viscosity , plastic ity  re ten tion  index, 
in itia l Wallace p lasticity  and  ash con ten t were 
exam ined  in th irty  d ifieren i sam ples from  one 
to n  o f  b lock  rubber. O bserva tions w ere also  
tak en  in th e  s to rag e  qua lities o f  so lid  block 
ru b b e rs  w ith respect to  its resistance to  fungal 
a ttack .

Results and Discussions 

Results of th e  stu d y  w ere analysed  s ta tistically  
a n d  the d a ta  are  show n in  T ab les 1. !J and  HI, 
C h anges in M ooney  V iscosity w ith m astication  
tim e fo r  th e  dilTerent sam ples arc  show n in
F igu re  I. T h e  resu lts o f  th e  evaluation  o f  con- 
sistancy  in properties a re  given in T ab le  IV. {| 
m ay be seen from  T ab le  I th a t  the vo latile m atte r 
js less in th e  case o f  b lock  ru b b e r sam ples when 
co m p ared  w ith shee t a n d  c repe rubbers . P lasticity  
R eten tion  Index w as fou n d  to  be higher fo r  the 
block  ru b b e r derived from  scrap  rubber w hen 
c o m p ared  w ith c repe rubber. But a sim ilar
p h enom enon  was n o t observed  fo r  the  block
ru b b ers , p repared  from  latex, w hen com pared

w ith sheet rubber, BliK-k rubbers derived from  
scrap grades w ere found to  be superio r to  crepe 
rubbers in tha t, the  d irt con ten t was lower in 
these sam ples. H ere again, th e  block from 
latex was found to  be com parab le  to  sheet rubber. 
O th e r specification properties w ere foimd to  be 
com parab le  in all grades. T he technological 
p roperties show n in Tables 11 and  III were com pa­
rab le  fo r bo th  block and  sheet rubbers prepared  
from  latex. T his observ-ation is in agreem ent 
w ith the findings o f  S ekhar (7) w ho observed 
th a t " th e  physical p roperties o f  block rubbers 
a re  equal in a ll respects to  those o f  th e  conven­
tionally  processed ru b b e rs" . T he gum  vulca- 
nizates o f  block ru b b e r p repared  from  scrap 
rubber w ere fou n d  to  be be tte r than  those from 
crepe rubber in  hardness. R ebound  Resilience 
an d  A brasion  R esistance, T he d a ta  in Table 
IV w ere subjected to  sta tistical analysis and  the 
results show ed tlia t there  is a  co-efBcient o f 
v aria tion  o f  }8.05%  for M ooney  V iscosity and  
31 .89%  fo r W allace P lasticity, T hese results 
are  in  agreem ent w ith  th e  findings o f  C hin  Peng 
Sung et al (4) , I t  m ay be seen from  F igure I 
th a t th e  percen tage d ro p  in  M ooney  Viscosity 
by  m echanical and  therm al b reakdow n  is higher 
fo r  th e  sheet ru b te rs  w hen com pared  w ith block 
rubbers  processed from  latex . S im ilarly  in the 
case o f  sc rap  grades, be tte r resistance to  break 
dow n w as show n b y  b lock  ru b b e r than  by crepe 
rubber. A t th e  sam e tim e it was observed tha t 
th e  b a n d  fo rm ing  tim es fo r the block rubbers 
and  th a t o f  th e  conven tiona l g rades are  m ore or 
less th e  sam e. H ence it is expected chat the 
com pounded  sam ples from  the block rubbers 
can ensu re  a be tte r d ispersion  o f  th e  co m p o u n d ­
ing ingredients, because o f  their h igher viscosity 
a fte r the ban d  fo rm ation  (2) (6). T he graph 
show ing  th e  breakdow n  b ehav iou r o f  th e  con ­
tro lled  viscosity sam ple is nearly  paralle l to  the 
tim e axis, ind icating  th a t it has form ed the band 
w ith  th e  m inim um  b reakdow n  energy.

Block rubbers  w ere found  to  have defmite 
advan tages in sto rage  in th a t they have very high 
resistance to  fungal a tta ck . T he b locks stored 
on  concrete  floors fo r over six m on ths were found 
to  be free from  fungal a ttack . T his m ay be due 
to  the ir  n ea t packing  and  high degree o f  dryness. 
T h e  com pact bales can  resist the in te rio r pene­
tra tio n  o f  m oulds, T his is a  real advan tage  to  the 
rubber p lan ta tio n  industry , as m ould  grow th 
is a  serious problem , especially d u ring  hum id 
seasons. T he handling , testing  an d  processing 
advantages o f  b lock  rubbers  were discussed in 
detail by several p revious w orkers (3) (1).

Conclusions

Block rubbers  derived from  latex were found 
to  be superio r to  sheet rubbers in th e ir  high 
deg i^e o f  dryness. T he b locks from  scrap rubber 
were superio r to  crepe rubbers  in th e ir  degree 
o f  d ryness, low d irt con ten t an d  high oxidation



resistance. All other propcrlies were found 
to  be com parable  for both the bkKk and the 
conventional grades o f nalurul rubber with 
slight im provem ent in certain Jcchnologicai 
p roperties fo r the bltnrk from scrap. The block 
rubbers were found to have improved resistance 
to  m ould grovk lh.
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Sample Nfooncy Viscosity W ailaw  
N o. M L(1-f 4) lOO^C platlicity

P.R.!. A shC onleni 
(%by weight)

9
10
11
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30

67
70
71
69
70 
66 
66 
63
68
65 
63
66 
66 
66
65 
68 
68
66 
69 
67 
72
67 
69 
69
68 
63
67
65
66
68

33
33
34 
32
34
29
30 
28
31
31
29
30 
30
32
30
33 
32
31
31
32
35 
31
33 
35
34
29 
33
30 
33 
33

55
58 
53
59 
53 
52
63
64
65
65 
48
60 
67
66

47
61
68
59
54
45
52
57 
59 
'52
58 
50 
58 
52

0.632
0.64S
0.576
0,616
0.630
0.637
0.646
0.746
0.717
0.630
0.663
0.589
0.716
0.657
0.679
0.705
0.716
0.695
0.722
0.713
0.703
0.659
0.695
0,678
0,738
0.713
0.742
0,698
0,790
0.736

viscosity  ru b b e r, \viih  the lim e o f  m astica tion  
was aliO ev a lua ted  in  a  42 inch m ill. F o r  the 
ev a lu a tio n  o f  consis tancy  o f  p roperties  am ong 
b locks, m oney viscosity, plastic ity  re ten tio n  index, 
in itia l Wallace plaM icity and  ash  co n ten t were 
exam ined  in th irty  d ific ren t sam ples from  one 
ton  o f  b lock  rubber. O bserva tions w ere also 
tak en  in th e  sto rage  qualities o f  so lid  block 
rubbers  w ith respect to  its  resistance to  fungal 
a ttack .

Results and Discussions 

R esults o f  the  s tudy  w ere analysed statistically  
and  th e  d a ta  a rc  show n in T ab les 1, il an d  111. 
C hanges in  M ooney  Viscosity w ith  m astication  
itm e  fo r  the  differen t sam ples a re  show n in
F igure 1. T h e  resu lts o f  the  eva lua tion  o f  con- 
sisiancy  m  p roperties  a re  given in T ab le  IV, It 
m ay be seen from  T ab le  I th a t the vo latile m atte r 
is 1 « 5  in the case o f  b lock  ru b b e r sam ples when 
co m p ared  w ith shee t and  c repe rubbers. Plasticity 
R eten tio n  Index  w as found  to  be h igher fo r the 
b lock  ru b b e r  derived  fro m  scrap  ru b b e r when 
co m p ared  with c repe rubber. But a  sim ilar
phenom enon  w as n o t observed fo r the  block
rubbers , p repared  from  latex , when com pared

w ith sheet rubber. Block rubbers derived from 
scrap grades were found  to  be supei'ior to  crepe 
rubbers in th a t, (he d in  co n ten t was low er in 
these sam ples. H ere again , the  block from 
latex was found  to  be com parab le  to  sheet rubber. 
O th e r specification properties w ere found to  be 
com parab le  in all grades. T he technological 
p roperties show n in  Tables II and  111 were com pa­
rab le  fo r  bo th  block and  sheet rubbers prepared  
from  laie,^. T his observation  is in agreem ent 
w ith the findings o f  S ekhar (7) w ho observed 
th a t " th e  physical p roperties o f  block rubbers 
a re  equal in a ll respects to  those o f  th e  conven­
tionally  processed ru b b e rs" . T h e  gum  vulca- 
nizate<: o f  b lock  ru b b e r p repared  from  scrap 
ru b b e r  w ere found  to  be be tte r th an  those from  
crepe ru b b e r in  hardness. R ebound  Resilience 
a n d  A brasion  Resistance, T he d a ta  in Table 
IV  w ere subjected  to  sta tistical analysis and  the 
results show ed th a t there  is a co-efflcient o f 
v aria tion  o f  18.05%  fo r M ooney  Viscosity and 
31,89%  fo r W allacc P lasticity, T hese results 
a rc  in agreem ent w ith th e  findings o f  C hin  Peng 
Sung et al (4) . I t  m ay be seen from  F igure I 
th a t the  percen tage d ro p  in  M ooney  Viscosity 
by m echanical a n d  therm al b reakdow n  is higher 
fo r  th e  sheet ru b b e rs  w hen com pared  w ith block 
rubbers  processed from  latex. S im ilarly  in the 
case o f  scrap  grades, be tte r resistance to  break 
d ow n  w as show n by  block ru b b e r th an  by crepe 
rubber. A l th e  sam e tim e it w as observed tha t 
th e  band  fo rm ing  tim es fo r the block  rubbers 
a nd  (h a t o f  th e  conven tiona l g rades are  m ore or 
less th e  sam e. H ence  it is expected th a t the 
co m p o u n d ed  sam ples from  the block rubbers 
can  ensu re  a  be tte r d ispersion  o f  th e  co m p o u n d ­
ing ingredients, because o f  their h igher viscosity 
a fte r th e  ban d  fo rm atio n  (2) (6). T he graph 
show ing  th e  breakdow n  b ehav iou r o f  th e  con­
tro lled  viscosity sam ple is nearly  {laratlcl to  the 
tim e axis, ind icating  tiia t it has form ed the band 
w ith the m in im um  breakdow n  energy.

Block rubbers  w'ere found  to  have dciinite 
advan tages in sto rage  in th a t they have very high 
resistance to  fungal a ttack . T he b locks stored  
on  concrcle  floors fo r over six m onths w ere found 
to  be free from  fungal a ttack . T h is  m ay be due 
to  their nea t packing  and  high degree o f  dryness. 
T h e  co m p act bales can  resist th e  in te rio r pene­
tra tio n  o f  m oulds, T his is a  real advan tage  to  the 
rubber p lan ta tio n  industry , as m ould  grow th 
is a serious problem , especially d u rin g  hum id 
seasons. T he handling, testing  a n d  processing 
advan tages o f  b lock  rubbers were discussed in 
detail by  several p revious w orkers (3) (I).

ConclusioDs

Block rubbers derived from  latex w ere found 
to  be superio r to  sheet rubbers  in the ir  high 
degree o f  dryness. T he b locks from  scrap  rubber 
w ere superio r to  crepe rubbers  in th e ir  degree 
o f  d ryness, low  d ir t  con ten t an d  high oxidation



resistance. All oilier properties were found 
to  be com parable  for both the black and the 
conventional grades o f natural rubber with 
slight im provem ent in certain technological 
p roperties for ihc block from scrap, fhe  block 
rubbers were found to  have improved resistance 
to  m ould  growth.
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Sam pk-M ooney Viscosity Wailacc P.R .l. Ash Coniem
N o. M L(l-» 4) 100''C pksliciiy  (%byvMjighi»

8
9

10
]J
12
13
14
15 
J6
17
18
19
20 
21 
22
23
24
25
26
27
28
29
30

67
70
71
69
70 
66 
66 
63
68
65 
63
66 
66 
66
65 
68 
68
66 
69 
67 
72
67 
69 
69
68 
63
67
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33
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29
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28
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29
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30
33 
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31
32
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31
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29 
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33 
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55
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53
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48
60
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&) 
48 
47 
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'52
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0.632 
0.648 
0 576 
0.616 
0.610 
0.637 
0.646 
0.746 
0.717 
0.630 
0.663 
0.589 
0,716 
0.657 
0.679 
0.705 
0.716 
0.695 
0.722 
0.713 
0.703 
0.659 
0.695 
0.678 
0.738 
0.713 
0.742 
0.698 
0.790 
0.736

viscosity  ru b b e r, u i th  ihe  tim e o f  m astica tion  
w as a lso  evaluated  in a  42 inch m ill. F o r  the 
ev a lu a tio n  o f  consis tancy  o f  p ro p e rtie s  am ong 
b locks, m oney  viscosity , plastic ity  re ten tion  index, 
in itia l Wallace p lastic ity  and  ash  co n ten t were 
exam ined  in  th irty  differen t sam ples from  one 
ton  o f  b lock  rubber. O bserva tions w ere also 
tak en  in th e  sto rage  qualities o f  so lid  block 
ru b b e rs  w ith respect to  its resistance to  fungal 
a ttack .

Results and DIscussiods 

R esu lts o f  th e  s tudy  were analysed slalistically  
and  th e  d a ta  a rc  show n in T ab les 1. II an d  HI. 
C hanges in M ooney  Viscosity w ith m astication  
tim e  fo r  the  differen t sam ples are  show n in
F igure I. T h e  results o f the  eva lua tion  o f  con- 
sistancy  m  p roperties  a re  given in T ab le  iV, It 
m ay be  seen from  T ab le  f th a t the vo latile m atter 
is less in  the case  o f  b lock  ru b b e r sam ples w hen 
com pared  w ith sheet a n d  c repe rubbers. P lasticity  
R eten tion  fndex w as fo u n d  to  be  h igher fo r the 
b lock  ru b b e r derived from  scrap  rubber when 
co m p ared  w ith  crepc rubber. B ut a  sim ilar
ph enom enon  w as n o t ob.served fo r the  block
rubbers , p repared  from  latex , w hen com pared

with sheet rubber. Block rubbers derived from 
scrap grades were found  to  be superio r to  crepe 
rubbers in th a t, the d in  co n ten t was lower in 
these sam ples. H ere again, the block from 
latex was found to  be com parab le  to  sheet rubber. 
O th e r specification properties w ere found to  be 
com parab le  in all grades. T he technological 
p roperties show n in Tables 11 and  III were com pa­
rable fo r  bo th  block and  sheet rubbers prepared  
from  latex. This observation  is in agreem ent 
w ith the findings o f  S ckhar (7) who observed 
th a t ‘the  physical p roperties o f  b lock  rubbers 
arc  e;qual in  all respects to  those o f  the conven­
tiona lly  processed rubbers" . T he gum  vulca- 
n izates o f  block ru b b e r p repared  from  scrap 
ru b b e r w ere fou n d  to  be be tte r than  those from 
crepe ru b b e r in hardness, R ebound  Resilience 
and  A brasion  R esistance. T he d a ta  in Table  
IV  w ere subjected to  sta tistical analysis and  the 
results show ed th a t there  is a co-efflcient o f 
v aria tion  o f  18.05%  fo r M ooney  V iscosity and 
31.89%  fo r  W ailacc P lasticity . T hese results 
a re  in agreem ent w ith  th e  findings o f  C hin  Peng 
Sung e t al (.4) . I t  m ay be seen from  F igure I 
th a t th e  percen tage d ro p  in  M ooney  Viscosity 
by m echanical and  therm al b reakdow n  is higher 
fo r th e  sheet rubbers  w hen com pared  w ith block 
ru b b e rs  processed  from  latex. Sim ilarly in  the 
case  o f  scrap  grades, be tte r resistance to  break 
dow n w as show n by b lock  ru b b e r th an  by crepe 
rubber. A t th e  sam e tim e it w as observed tha t 
th e  band  fo rm ing  tim es for the block rubbers 
and  th a t o f  th e  conven tiona l g rades a re  m ore or 
less th e  sam e. H ence it  is expected th a t the 
co m pounded  sam ples from  the block rubbers 
can  ensu re  a b e tte r  d ispersion  o f  th e  co m p o u n d ­
ing ingred ien ts, because o f  their higher viscosity 
afte r th e  band  fo rm ation  (2) (ft). T he graph 
show ing  the breakdow n  behav iou r o f  the  con­
tro lled  viscosity sam ple is nearly  parallel to  the 
lim e axis, ind icating  th a t it has form ed the band 
w ith the m in im um  breakdow n  energy.

Block rubbers  were found  to  have deiinite 
advan tages in sto rage  in th a t they have very high 
resistance to  funga'i a ttack . T h e  b locks stored 
on concre te  d o o rs  fo r over six months, were found 
to  be free from  fungal a ttack . T his m ay be due 
to  ihe ir  nea t packing  and  high degree o f  dr>’ncss. 
T he com pact bales can  resist th e  in te rio r pene­
tra tio n  o f  m oulds. T h is  is a real advan tage lo  the 
ru b b e r p lan ta tion  industry , as m ould  grow th 
is u serious p roblem , especially d u rin g  hum id 
seasons. T h e  hand ling , testing  a n d  processing 
advan tages o f  blov-k rubbers were discussed in 
detail by several p revious w orkers (3) (1).

Conclusions

Block rubbers derived from  latex were found 
lo  be  superio r to  sheet rubbers in th e ir  high 
degree o f  dryness. T he b locks from  scrap  rubber 
were superio r to  crepe rubbers in Iheir degree 
o f d ryness, low  d irt co n ten t and  high oxidation



resistance. All o ilier properties were found 
to  be com parable  Tor both the block and ihe 
conventional grades o f natural rubber with 
slieh t im provem ent in cerlain technological 
p roperties for the block from scrap. The block 
rubbers w ere found to  have im prosed resistance 
to  m ou ld  growth.
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Sample M ooney VisCMiiy Wallacc P .R .l, Ash Conlem
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0.632
0.648
0.576
0.616
0.610
0.637
0.646
0.746
0.717
0.630
0.663
0.589
0.716
0.657
0.679
0.705
0.716
0.695
0.722
0.713
0.703
0.659
0.695
0.678
0.738
0.713
0.742
0.698
0.790
0.736

viscosity  ru b b e r, w ith  the tim e o f  m astica iion  
w as also  ev a lua ted  in  a 42  inch m ill. F o r  Ihe 
ev a lu a tio n  o f  consistancy  o f  p roperties  am ong 
b locks, m oney  viscosity , plastic ity  re ten tion  index, 
in itia l Wallace p lastic ity  and  ash  co n len l were 
exam ined  in  th irty  d ifferent sam ples from  one 
to n  c f  b lock  rubber. O bserva tions w ere also 
tak en  in th e  s to rag e  qua lities o f  so lid  block 
ru b b e rs  w ith  respect to  its resistance to  fiingal 
a ttack .

R esults und Discussions

R esults o f  th e  stu d y  were analysed  s ta tistically  
and  the d a ta  a re  show n in T ab les I, 11 an d  H I. 
C hanges in M ooney  V iscosity w ith m astication  
tim e  fo r  th e  different sam ples a re  show n in
F igu re  1. T h e  results o f  the  eva lua tion  o f  con- 
sistancy  m p roperties  a re  given in T ab le  IV, It 
m ay  be  seen from  T ab le  I th a t the vo latile m atte r 
IS less in the case  o f  b lock  ru b b e r sam ples when 
com pared  w ith shee t a n d  c repe rubbers. P lasticity  
R eten tion  Index  w as fou n d  to  be h igher fo r the 
b lock  ru b b e r derived  from  scrap  rubber when 
co m p ared  w ith crepe rubber. But a  sim ilar
p h enom enon  was n o t observed for the block
rubbers , p repared  from  latex , w hen com pared

w ith sheet rubber. Block rubbers derived from  
scrap  grades were found  to  be superio r to  crepe 
rubbers in th a t, the d in  co n ten t was low er in 
these sam ples. H ere again. the  block from  
latex was found to  be com parab le  to  sheet rubber. 
O ther specification properties w ere found lo  be 
com parab le  in a ll grades. T he technological 
p roperties show n in Tables II and  III were com pa­
rab le  fo r  bo th  block and  sheet rubbers prepared 
from  latex. T his observation  is in  agreem ent 
w ith the findings o f  Sekliar (7) w ho observed 
th a t ‘'th e  physical p roperties o f  block rubbers 
a re  eq u a l in a ll respects to  those o f  the conven­
tionally  processed rubbers” . T he gum  vulca- 
n izates o f  block ru b b e r  p repared  from  scrap 
ru b b e r w ere found  to  be be lte r th an  those from 
crepe ru b b e r  in  hardness, R ebound  Resilience 
a nd  A brasion  Resistance. T he d a ta  in Table 
IV w ere subjected  to  slAtistical analysis and  the 
results show ed th a t there  is a  co-efflcient o f 
varia tio n  o f  18.05%  fo r M ooney  V iscosity and  
31.89%  fo r  W allace P lastic ity .' T hese results 
a rc  in agreem ent w ith th e  findings o f  C h in  Peng 
Sim g et al (4) . I t  m ay be seen from  F igure I 
th a t the  percen tage d ro p  in  M ooney  Viscosity 
by m echanical and  therm al breakdow ri is higher 
fo r  th e  sheet ru b b e rs  w hen com pared  w ith block 
rubbers  processed from  latex. S im ilarly  in  the 
case o f  scrap  grades, be tte r resistance to  break 
dow n w as show n by b lock  ru b b e r th an  by crepe 
rubber. A t th e  sam e lim e it wa^ observed that 
the  band  fo rm ing  lim es for the block rubbers 
and  th a t o f  th e  conven tiona l g rades a re  m ore or 
less the sam e. H ence it is expected th a t the 
com pounded  sam ples from  the block rubbers 
can  ensure a be lte r d ispersion  o f  th e  cnm poim d- 
ing ingred ien ts, because o f  th e ir  h igher viscosity 
a fte r th e  band  fo rm atio n  (2) (6). T he graph 
show ing  the b reakdow n  behav iou r o f  the  con­
trolled vi;,cosity sam ple is nearly  pariillel to  the 
lim e axis, ind icating  th a t it has form ed Ihe band 
w ith the m in im um  breakdow n energy.

Block rubbers  were found  to  have detinile 
advan tages in sto rage  in lh a t ihey have very high 
rcsisiancc to  funga'l a ttack . T he b locks stored 
on concrete  floors fo r over six m onths w ere found 
to  be free from  fungal a ttack . T h is  m ay be due 
to  ihe ir  neat packing  and  high degree o f  dryness. 
T he com pact bales can  resist th e  in te rio r pene­
tra tio n  o f  mould.s. This is a real advan tage to  Ihe 
ru b b e r p lan ta tio n  industry , as m ou ld  grow th 
is u  serious p roblem , especially d u ring  hum id 
seasons. T he handling , testing  an d  processing 
advantages o f  b lock  rubbers were discussed in 
detail by several p revious w orkers (3) (I).

Conclusions

Block rubbers derived from  latex were found 
to  be su M rio r to  sheet rubbers  in th e ir  high 
degree o f  dryness. T he blocks from  scrap  rubber 
were superio r to  crepe ru b b e rs  in ihcir degree 
o f  d ryness, low  d irt co n ten t and  high oxidation



resistance. All o ther propenies were found 
to  be com parable  for both the block and the 
conventional grades o f natural rubber with 
slitiht im provem ent in L-ertain technological 
propenic<  for the block from scrap. The block 
rubber;, were found lo have improved resistance 
to  m ould  growth.
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News and Notes

F ai-F ao  Sem inar held a t  New Delhi 
d unng  D ecem ber 9 -1 1 , 1976

Conclusions and Recommendations
EcoDomics of Fertiliser Use  

Conclusioas
Benefit cost ratio is the main m otivation for a 

f a r m e r  to  use fertiliser. It has various com ­
ponents, !. e ., prices o f  fertiliser and agricultural 
produce, efficiency o f  fertiliser use, response to  
fertiliser use. research and extension support to  
the farmer, a suitable marketing strategy, etc.

2. H igh fertiliser price in 1973-74 was the one  
single Jactor which inhibited fertiliser consum ption  
the m ost over the period that follow ed. The 
output-input price relationship dropped so  much 
that the farmer refused to  risic fertiliser applica­
tion  under uncertain conditions and decided to  
aw ait belter days.

3. D rop in fertiliser prices during 1975 and  
1976, particularly o f  P jO j through the price 
subsidy, has changed the situation for the better 
and there are signs o f  resum ption in fertiliser 
dem and. It is realised that large jum ps in  
fertiliser consum ption year after year will not 
henceforth be m aintained.

4. Based o n  past experience, the farmer has 
com e to  regard a cost benefit ratio o f  1 ; 2.5 and 
I ; 3.0 for paddy and wheat respectively as the 
m inim um  acceptable to  him as a m olivalton for 
using fertilisers. T he corresponding current ratios 
arc r ; 1.9 and 1 : 2.54.

R e co m m en d a tio D S
5. Since for sound econom ic reasons the 

foodgrains prices arc not being increased, thepricc  
o f  fertiliser should be reduced further to provide 
to  the farmer a cost benefit ratio that is close to 
his expectation. A t the sam e tim e, with current 
costs o f  inputs, the cx-factory realisation for the 
raanufaclurers or the dealer com m ission cannot 
be lowered. T he obvious remedy is to free 
fertilisers from  the burden o f  taxes and other 
im posts like Poo! equalisation charge, excise duty, 
sales-taxcs, etc. which on urea, for example can 
b e as high as R s. 4 5 0 / - per tonne. In addition, 
subsidy on  fertilisers may be nece.ssary in som e 
cases, e. g. phosphatic.

6. Sale and other local taxes on fertilisers 
should be immediately abolished to  enable a 
corresponding reduction in consumer prices.

Package o f Practices

7. Fertiliser consum ption has still not reached 
the optim um  level in any part o f  the country, not 
even in the Punjab. The response to  fertiliser use 
is still on  the increase and has not reached the 
plateau o f  the curve. A  considerable scope, 
therefore, exists for further increasing fertiliser 
consum ption.

8. Fertiliser is tlie costliest o f  ail agricultural 
inputs. The farmer will go  in for its use only if  
in his judgem ent he finds its use econom ically  
viable. High costs o f  fertilisers notwithstanding, 
farmer's profitability can be increased by the 
adoption o f  all the practices that influence 
fertiliser use efficiency. This w ill stim ulate  
fertiliser consum ption.

9. T he package o f  these practices comprises 
proper seed bed preparation, selection o f  a 
suitable crop variety, proper seed rate and 
m ethod and tim e o f  sow ing, cropping sequence, 
control o f  pests, diseases and weeds and adoption  
o f  suitable fertiliser use practices. It m ust be 
em phasised that fertiliser use is no substitute for 
bad agronom ical practices. Lack o f  attention to  
any o f  these w ill adversely affcct crop yields and 
dim inish fertiliser use efficiency.

Recommendation
10. For a successful replication o f  experi­

m ental results achieved at the agricultural 
universities and research stations on  the farmers' 
(told, it is essential that the farmer is first 
convinced o f  the utility o f  the package o f  practices 
and also their synergctic eflTecl. The concept o f  
package o f  practices should then be actively 
propagated. Extensive extension and promo­
tional work by G overnm ent and the Industry is 
necessary for this purpose.

Balanced Fcrtilisiifioo

Conclusion
1 1. Crop yield increases with an appropriately 

balanced fertiliser application, as is borne out by 
an analysis o f  the yield o f  wheat in  different 
districts in Punjab. There is urgent need to  get 
this message across to  all extension workers and 
farmers.

Recommendation
12. T he concept o f  balanced fertilisation must 

be vigorously propagated.



Fertiliser Use Flfidency
C onclu iiion

13. Cost o f cuWvalioti can also be decreased 
through increased fixation of nitrogen (symbiolic 
and asymbiotic) from nature and by more 
efficient use o f  phosphorus and poiash. 
Rcconimendaliun

14 To achieve these objectives more basic 
research is necessary which must be pui'sued 
actively in various research bodies like agii- 
cultural universities.

Dry Farmint'
CoDciusion

15. Massive investment.': are no doubt planned 
during Ihe Fifth and Sixth Five Year Plans in 
irrigation This will substanlially increase the 
area under irrigation. Bui still bulk o f cropped 
area in the country will remain under conditions 
o f  inadequate rainfall and in droughtprone areas. 
Becausc o f  their vastness, even a marginal 
increase in fertiliser consumption therein can 
mean a large increase in total fertiliser con<:urop- 
tion. These area<. therefore, offer a big challenge 
not only for stimulating fertiliser consumption 
but a lso  for raising the economic position o f the 
poorer sections o f the farming community. Dry 
farming technology has, therefore, to be further 
improved to  increase crop yields.

ha™ ''"I’ *' I’roerammcs
f^rtT ^  eflective in promoting
had programmes havf
had an mpact on rural development as well as 

in-depth evaluation 
S r  lifi? considered essential to
country a wider scale in the

Recommendarion
21. The FAI may organise a Workshop to

Srive Programmes and
SecUvM ess ’ ’̂c'r role and

CoDcloslon
22. No one con—. wui, s.uii.iiuu!itcaiion medium i.s most 

cttectivc under all situations Exposure to an 
appropriate and location specific mediamix 
beamed at the target audience in a logical 
sequence results in a most effective communication 
o f the lowest cost. Also, situations are dvaamic 
and strategy must be reviewed to meet chaneine 
needs. * ^

16. Research in our Universities etc. should 
be intensified to evolve an improved dry furmiiig 
technology and making it known to the farmers.

17. It has to be recognisfti thai tapping the 
fK)lential for fertiliser use in the dry land areas 
will require massive effort and expense. Perhaps 
as a first step, pilot projects may be undertaken in 
blocks o f  200 hectares on a consortium basis lo 
gain more knowledge ot' the problems involved so 
that a suitable strategy could be evolvej. The 
Industry, the hanks and the Government could 
perhaps comprise the consortium.

Fertiliser Marketing

Conclusioii
18. Fertiliser consumption can be stimulated 

only through hard selling which would myohe 
innovaUve, effective and intensive promotional 
efforts and adequate availability of credit.

F e r tilis e r  Prom otion

C oD clusions
19. The fettiliser industry id India used a 

wide variety or promotional ook and 
oom bination l Many innovations have t e n  
made.

R ecom m endations
23. It is wasteful to deploy ail the available 

communication media to promote fertiliser use. 
The effectiveness o f each medium or media mix 
must be scientifically evaluated for each location 
to decide on tbc most effective media mix. The 
results o f such evaluation may ai times be 
contrary to normal expectations,

24. It should be our com nuing effort to 
perfect the effectiveness o f existing media mix, to 
evolve new ones and es'aluate their cost benefit 
through research anJ experimentation which may 
be conducted on a collaborative basis by the 
concerned interests.

Distribution

Conclusion
25. The di iribution system must be in tunc 

with the current requirements and aim at making 
available the right quality o f the product at the 
time of its application in the right quantity 
sirtiially at the door step o f the farmer and at the 
minimum cost. The fertiliser marketer must not 
only sell the fertiliser but sell the prosperity that 
its efficient use promises.

ReeommendntioD
26. The industry's approach to marketing o f  

fertiliser must aim at selling prosperity to the 
farmer through its efficient use.

C onclusion
27. The restructured distribution strategy may 

also involve in appropriate cases penetration into 
the country side through opening up ‘’' retail 
outlets in the interior am* establishment o f ficlti



godow ns. These outlets to  be econom ically  
viable must have a certain minimum turnover.

Recommendation
28. Industry m ust widen the base o f  fertiliser 

distribution by opening more retail outlets parti­
cularly jn the interior areas where these may not 
be viable. The use o f  m obile vans selling ferlilier 
in the village on  specified days during the season  
which have been successfully deployed in certain 
ir ea s was com m ended.

CoDciusion
29. T he current pricing structure does not 

offer enough incentives to a dealer to open up 
retail points in the rem ote interior areas.

Recommendation
30. A  systens o f  permitting recovery o f  

additional secondary transport cost from the rail­
head to  the interior point needs to  be established. 
In order that th is does not increase the consumer 
pries, som e sort o f  subsidy may need to  be 
provided for m ovem ent o f  material to  remote 
locations. Som e other alternatives m ay a lso  have 
to  be evolved.

Conclusion
31. PrcKluct exchange m ay help it cutting  

dow n distribution costs. Procedural problems 
involved therein should be resolved.

Recoaunendatlons
32. Industry should actively pursue this 

concept and adopt i* wherever practicable. 
G overnm ent should facilitate the process by 
elim inating procedural hurdles.

33. T o  further reduce distribution costs, it 
was agreed that if  abolition  o f  sales tax is not a 
practical proposition , fertiliser should  be termed 
a declared com m odity like sugar. This w ill .«ive 
at least avoidable investm eni on  such field 
warehouses as are being set up sim ply to  avoid  
paym ent o f  Central sales-tax or multiple taxes:

Credit

Conclusion
34. A dequate credit availability— both distri­

bution  and production— is a vital pre-requisite to  
stim ulating fertiliser consum ption. It is also  
essential that fertiliser industry should enjoy a 
preferential rate o f  interest.

Recommendation
35. T he related problem s are, however, 

com plex and they n fed  a specialised study. F A l 
m ay organise separate workshops to resolve this 
problem.

Crop lasui
Conclusion

36. h i view o f  the risks involved in dry 
farming areas in using expensive inputs like 
fertiliser, the introduction o f  som e sort o f  a crop 
insurance schcme appears inescapable.

Rccomnicndation
37. Crop insurance in the country is in its 

infancy. A ll the expertise available in the 
country will need to be pooled to discuss its 
necessity and feasibility in depth. FA I may 
organise a separate workshop for this purpose.

Breaking (he Fertiliser Cycle

Conclusion
38. T he ill-elTects o f  the cycles o f  over 

production (and low  prices) and inadequate 
production (and high prices) in the international 
market can perhaps be alleviated through evolving  
a long term strategy between the producers and 
the buyers. Its com ponent should be long term 
agreem ents for purchase and sale, assurance o f  
resonable prices for sellers o f  the raw materials 
and finished products and sharing o f  the 
inflationary costs by all concerned, namely 
producers, intermediaries and the usere,

Rec( o da tioD
39. T he above approach was com m ended to 

buyers & sellers for their consideration.

FA I Awards

W ith a view to  encouraging authors to contri­
bute a larger number o f  quality articles for its 
various publications, the Fertiliser A ssociation of 
India had instituted in 1971 annual awards to  be 
given to  authors o f  outstanding articles published  
in its journals, it  is generally agreed that these 
awards have been instrum ental in increasing the 
flow  o f  contributions and upgrading their quality. 
These awards have, therefore, h e lp ^  in achieving  
the objectives for whicn these were established. 
In recognition o f  this fact and to  provide a 
further stim ulus, som e member firms o f  FAI 
have kindly offered to  establish a new series o f  
awards to  substitute the old  ones. T he quantum  
o f  awards for the first and second prizes has been 
substantially increased. Besides, a third prize 
has been introduced for each series are recom­
mended by the various Selection Committees 
over the last couple o f  years.

These awards w ill becom e operative in 1977 
(for the period O ctober 1976 to  September 1977). 
It is our earnest belief that the muniftcencc o f  
the donors o f  the new awards will attract a larger



number o f  contributions for our publications and 
further improve the quality o f writiog in these 
journals. Further detarils can be had from the 
Fertilizer Association o f India, Near Jawaharlal 
Nehru University, N ew  Delbi-IlO  057

Fellowship to Dr. M atthan

Dr. R K  M atthan. the Indian Representative of 
Malaysian Rubber Research and Development 
Board, Kuala Lurapur. Malaysia has been 
awarded the Fellowship o f  the Plastics and 
Rubber Institute (London).

This Fellowship has been bestowed upon 
Dr. M atthan for his significant contributions to 
th e  developm ent o f the rubber industry in India, 
according to a press note issued by Malaysian 
Rubber Bureau, Madras.

Obiftiarj'

Chacko A. KallivayalU

Shri Chacko A . KalUvayalil (62) an enterprising 
pioneer in planting and an intimate associate of 
the Rubber Board died on 6th July 1977 at the

M edial College Hospital, Trivandrum. He has 
Mrvcd as a member o f (he Board’s delegation to 
Malaysa, Andaman Nicobar Islands and Goa 
He had been chairman o f the MPA and a 

of the Coffee Board. The credit for 
«tablishmg the first crumb rubber factory in 
India in the private sector goes to Shri Chacko,

W. H. Armstrong 

Death occured at Bangalore o f  Shri W H 
Armstrong on 22nd March 1977 due to cardiac 
arrest. He was 52. Shri. Amstrong popularly 
known as ‘Billy’ among friends was superintendent 
of the TR & I  estates when be died. He was a 
member of the Rubber Board from 1971 to 1974. 
In his death the rubber plantation industiy has 
lost an enterprising stalwart.

K. K. Warrler 

Shri K. K. Warner, a fonner member o f the 
Rubber Board died on 12th June 1977 at the 
Medical College Hospital, Trivandrum. An 
efficient ]»rliamentarian and a veteran journalist, 
Sri Warrier bad a pride o f place in the public life 
o f Kerala.

T. D. Mathew

Shri TD Mathew, a leading planter and rubber 
dealer died at the age o f 64 on 12th June 1977. 
He was a member o f the Board from 1949 to 1951.



godow ns. These ou ilets to  be econornically 
vfable must have a certain minimum turnover.

Recommendation
23. Industry m ust widen the base o f  fertiliser 

distribution by opening more retail outlets parti­
cularly in the interior areas where these may not 
be viable. The use o f  m obile vans selling fertilier 
in the village on specified days during the season  
which has’e been successfully d e p lo y ^  in certain  
trcas was com m ended.

Conclusion
29. T he current pricing structure does not 

offer enough incentives to  a dealer to  open up 
retail points in the rem ote interior areas.

R(.'commendation
30. A  system  o f  permitting recovery o f  

additional secondary’ transport cost from the rail­
head to  the interior point needs to be established, 
in  order that th is does n ot increase the consumer  
price, som e sort o f  subsidy m ay need to  be 
provided for m ovem ent o f  material to  remote 
locations. Som e other alternatives m ay a lso  have 
to  be evolved.

Conclusion
31. Product exchange m ay help it cutting  

dow n distribution costs. Procedural problems 
involved therein should be resolved.

Recommendations
32. Industry should actively pursue this 

concept and adopt it wherever practicable. 
G overnm ent should facilitate the process by 
elim inating procedural hurdles.

33. T o further reduce distribution costs, it 
was agreed that if  abolition  o f  sales tax is not a 
practical proposition , fertiliser should be termed 
a declared com m odity like sugar. This w ill save  
at least avoidable investment on  such field 
warehouses as are being set up simply to  avoid 
paym ent o f  Central sales-tax or multiple taxes;

Credit

Conclusion
34. A dequate credit availability— both distri­

bution and production— is a vital pre-requisite to  
stim ulating fertiliser consum ption. It is also  
essential that fertiliser industry should enjoy a 
preferential rate o f  interest.

Recommendation
35. T he related problem s are, however, 

com plex and they n :ed  a specialised study. FAT 
m ay organise separate workshops to  resolve this 
problem .

Crop Insurance
Conclusion

36. In view o f  the risks involved in dry 
farming areas in using expensive inputs like 
fertiliser, the introduction o f  som e sort o f  a crop 
insurance scheme appears inescapable.

Recommendation
37. Crop insurance in the country is in its 

infancy. A ll the expertise available in the 
country will need to be pooled to  discuss its 
necessity and feasibility in depth. FAI may 
organise a separate workshop for this purpose.

Breaking the Feriiliser Cycle

Conclusion
38. The itl-effects o f  the cycles o f  over 

production (and low  prices) and inadequate 
production (and high prices) in the international 
market can perhaps be alleviated through evolving  
a  long terra strategy between the producers and 
the buyers, its com ponent should be long term 
agreements for purchase and sale, assurance of  
resonable prices for sellers o f  the raw materials 
and finished products and sharing o f  the 
inflationary costs by all concerned, namely 
producers, interm ediaries and the users.

RecommcDdadon
39. The above approach was com m ended to 

buyers & sellers for their consideration.

FA I Aw ards

W ith a view to  encouraging authors to  contri­
bute a  larger number o f  quality articles for its 
various publications, the Fertiliser A ssociation o f  
India had instituted in 1971 annual awards to  be 
given to  authors o f  outstanding articles published  
in its journals. It is generally agreed that these 
awards have been instrumental in increasing the 
flow  o f  contributions and upgrading their quality. 
These awards have, therefore, helped in achieving  
the objectives for whicn these were established. 
In recognition o f  this fact and to  provide a 
further stim ulus, som e member firms o f  FAI 
have kindly offered to  establish a new series o f  
awards to  substitute the old ones. T he quantum  
o f  awards for the first and second prizes has been 
substantially increased. Besides, a third prize 
has been introduced for each scries are recom­
mended by the various Selection Committees 
over the last couple o f  years.

These awards will becom e operative in 1977 
(for the period O ctober 1976 to  September 1977). 
i t  is our earnest belief that the munificence o f  
the donors o f  the new awards will attract a larger



number o f  contribuUons for our publicatiom and 
further im prove the quality o f writing in these 
journals. Further detarils can be had from the 
Fcrlilizcr A ssociation o f India, Near Jawaharlal 
Nehru University, New Delhi-110 057.

Fellowship to  Dr. M atthan

Dr. RK  M atthan, the Indian Representative of 
Malaysian Rubber Research and Development 
Board, Kuala Lumpur, Malaysia has been 
awarded the Fellowship o f the Plastics and 
Rubber Institute (London).

This Fellowship has been b»tow ed upon 
Dr. M atthan for his significant contributions to 
t he developm ent o f  the rubber industry in India, 
according to  a press note issued by Malaysian 
Rubber Bureau, Madras.

Obituary

Chacko A. Kallivayalil 
Shri C hackoA .K allivayalil(62)an  enlerprising 

pioneer in planting and an intimate associate of  
the Rubber Board died on 6th July 1977 at the

Medical College Hospital, Trivandrum. He has 
M^ed as a member o f the Board's delegation to 
Malaysia, Andaman Nicobar Islands and Goa 
He had been chairman o f the MPA and a 

of the Coffee Board. The credit for 
establishing the first crumb rubber factory in 
India in the private sector goes to Shri Chacko.

W. H. Armstrong 

Death occured at Bangalore o f Shri W. H 
Armstrong on 22nd March 1977 due to cardiac 
arrest. He ft-as 52. Shri. Amstrong popularly 
known as ‘Billy' among friends was superintendent 
of the TR & T estates when he died. He was a 
member o f the Rubber Board from 1971 to 1974. 
In his death the rubber plantation industiy has 
lost an enterprising stalwart.

K. K. Wtrrier

Shri K. K. Warrier, a former member o f the 
Rubber Board died on 12th June 1977 at the 
Medical College Hospital, Trivandrum. An 
efiicient parliamentarian and a veteran journalist, 
Sri Warrier had a pride o f place in the public life 
o f Kerala.

T. D. Mathew 

Shri TD Mathew, a leading planter and rubber 
dealer died at the age of 64 on 12th June 1977. 
He was a member of the Board from 1949 to 1951.
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service, right from planning 10 msiallation and the most 
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optimum yields
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ATTENTION: RUBBER GROWERS
F o r  P ro te c tio n  from  "  P H Y T O P H T H O R A  " 

a n d

E ffec tive  “ S T IC K -T O - I T  ” C o v e ra g e  

Always S pray ;

“ O L E O C O P ”
(T h e  P o p u la r  O il B ased  C o p p e r  F u n g ic id e )

OR

‘ X C M »  C O P P E R  S U L P H A T E

Y et a n o th e r  S e n sa tio n a l N ew  A d d i t io n  o f  C o p p e r  F u n g ic id e  in 

P o w d er  F o r m :

“ C H L O R O C O P - 5 6 ’
For convenience in handling and lesser cost per acre 

A  tr ia l  th is  y ea r w ill co n v in c e  yo u

Manufactured by :

TravancorB Chemical & M anufacturing Cn. Ltd.,
K A L A M A S S E R Y , A L W A Y E -4  
Telephones Cochin 5742-44 (3 lines)

K E R A L A  STATE

M arketed B y :

Messrs. IMKEMEX INDIA LIMITED
Post Box No. 2 0 3 4 , M A D R A S -1.
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D ^ r ib iitin g  Co. Ltd. DistribDting Co. Ltd

97R n  '^"’d  ^ B elow  H o te l A irlines

B0MBAY-4UU OUl NEW DELHI 110 055
T e le g r a m s :  T e le p h o n e .  T elegram s; Telephone •
“ TBACOFFEE”  264793 “ EMEMFOAM” 278876

RUBBER
Malayalam Monthly of the Rubber Board

Each issue carries 
an exhaustive calendar on the 

packages of practices to be followed in 
rubber estates

Annual Subscription; Rs. 3.00 

(post free)

Send your Money Order to : 

THE SECRETARY
Rubber Board 

Kottayam  686  001



THE ONE THING 
NEAREST AND 
DEAREST 
TOOUR 
HEART IS

CONSISTENCY
Batch after batch after
batch after b a tc h ...........
In our reclaim  you get 
excellent quality uni- 
fornnly-That's w ha t even 
our decade old foreign  
clients like about our 
product, too.

______ ^  For quality, consistency
M gf dependability

INDIAN RUBBER REGENERATING CO. LIMITED
F -2  WAGLE INDUSTRIAL ESTATE, TH A N E-400 604 . (INDIA),TEL: 5 9 3718  (3  LINES). GRAM : RUBREGEN THANA.
Telex : 0 1 1 -4 9 3 0  ________________ • ______  - .......
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S.6.SUNPA«AM
NEW CHAIRMAN

Boorf ‘'" i r -  c w ™ * " .  Cardamom
rh D Kw n charge o f  the post o f
the Rubber Board on 17ih May 1978 He took 

Joint Secretary,
Ministry o f Commerce, who was aetiiiB as 
Chairman, Rubber Board till then.

Born or) l a  January 1938, Shri S. Goraathy 
bundaram hails from Ambasainuijram o f  Tinneveli 
I^str.ct o f  Tamil Nadu. He did his B. Com 
moGS.) from Madras University and M. A in 
Development Economics from Williams Coilese 
Massachusetts, U. S. A. Shri Sundaram entered 
Government service in 1960 as an officcr o f  the 
Indian Revenue Service. In 1962 he entered the 
1. A. S. and was sent to the Punjab Cadre. With 
the formation o f the State o f  Haryana Shri 
Sundaram was allotted to Harvana service. He 
has been Joint Director o f Industries Punjab and 
Haryana. Deputy Secretary to Goverrmeni for 
Industries. Haryana and Under Secretary to 
Gov-ernmentoflndiain theMinistry o f  .Agriculture. 
Shri Sundaram has also held the position of  
Managing Director o f  Haryana Breweries U d . 
H ew ason  the Board ofDirectors o f 17 companies 
representingthe Governmeni ofHaryana.and was 
the Director o f Training & Employment in 
Haryana. Shri Sundaram was the Joint Secretary 
(Finance) to Government o f Haryana when he 
was appointed as Chairman, Cardamom Board, 
in January 1976. He has also held additional 
charge o f  the post o f the Chairnian o f the Marine 
Products Export Development Authority at Cochin 
forabout a year in 1977-78. Shri Sundaram who 
is also a Chartered Accountant is interested in 
Management studies as well.



R R II-1 18 is a  high yielding rubber 
clone evolved at the Rubber Research 
Institute o f  I n d ia  by a cross between 
V® Millakande
L v l  This hybrid
strain which has exhibited uousuailv

■ vigorous growth in  the carjy years 
was released for experimental plant- 
ing Mnce 1969. One such trial 
planting done in  1972 in 9  acres 
using this new variety at the Malan- 
kara Rubber Estate near Thodu- 
puzha in Kerala has com e into bear­
ing in the 6(h year as against the 
normal gestation period o f  7 years. 
A t a time when exhaustive probes 
are beicg  made lo  reduce the imma­
turity period o f  rubber trees the fact 
that R R I1 -M 8  matured for tapping 
in 6 years under normal conditions, 
is considered to  be a very significant 
stride. This is attribuled to the 
inherent ability  o f  this clone to  grow 

' vigorously. R ep o rts  from other 
: regions where this clone has been 

planted on experimental scale also 
reveal lhat it has unusual vitahty  
and vigour o f  grovnh. The reduc- 

. tion o f  immaturity period o f  rubber 
by one year at no extra cost and 

; . effort is indeed a very desirable
change.

i  1 TJough it is too  early to arrive at 
rigid conclusions on the yielding 

•; capacity o f  this d o n e , figures collect-
- cd from experimental plantings 

; during the firivt four \earsoftapp ing  
work out an average o f  5 .57  kg per 
tree per year.



EV T h om as and K K och ap p an  N air
Rubber Research Institute of India, Kottayani 6 8 6 0 0 9

iBlroducdon

Prodiiciion o f  technically specified solid block
rubber started m India only by the year 1974 
Two solid block rubber processing units were 
aim osi siimiltanrously commiisionsd in that year 
in Mrenachil Taink, one o f  the most liensely 
rabbet cultivated areas in Kerala. SiibsequenflV 
block riibber production was started by thrci 
more units by 1973. One o f  these units ij  under 
a large estate and is using imported machinery for 
the proce.«ing operation. AH the other processins 
units are working on machinery developed indit

T able  1

Backgroond to Development

!k  ̂ rubber exporting country 
unlike other Soulh East Asian rubber nrodud^e
1975 w f '  in iW a n d

rate
in N R  production compared lo  the gro^vth rate o f  
mdustnal consumption. Table I helow shows the 

?ast ” n Jean’.'™ " •"““ “" i™  >“ for the

It may be seen from the ub lc that India «as 
not producing enough natural rubber to meet its 
internal requirements until 1972-73, Rubber

Year Total produclion o f
Natural Rubber

Total consumption 
o f NR.

1965-66
1966-67
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75

50,530
54,818

6 4 .4 ‘>8
71.054
81,953
92,171

101.210
112,364
125.153
130,143

(In Tons) 
63.765 
68.685 
74,518 
86.615 
86.213 
87,237 
%,454 
104,028 
130,302 
132.604

Imports Exports 
o f NR.

16,357
23.544
9,551
8,548

17,821
2,469

437
380
652 2700

350

prices were regulated in India in the inlerRt o f Che 
producer as well the consumer. Rationalisa­
tion o f  supplies through imports and exports and 
fijtation o f minimum jnd maximum prices were 
important instruments o f regulation. When 
conditions o f surplus production arose, the con­

suming industries -iiarled showing preference for 
the top quality rubbers; but a sizable quantity of 
the rubber produced in 1974-75 period was sold 
as RSS-4 or as lower grades. Table 2 shows the 
variation in production o f different grades of 
rubber for the pass ten years.

Year RMA IX & 1 RMA 2 & 3 
(in Tons)

RMA 4 & 5 % ofRNfA 1 (on total 
consumption)

7965~66 20,352 13.754 7,396 31.92
1966-67 21,680 19,218 7,680 31.56
1967-68 19.621 17,270 14,084 26.33
1968-69 29.413 22.941 9.965 33,96
1969-70 23.729 27,214 9,967 27.52
1970-71 23,226 21.223 16,444 26.62
1971-72 22,527 16,310 29,832 23.36
1972-73 18.399 18.964 33,099 17.69
1973-74 22,835 24.453 47.843 17.52
1974-75 20,265 28,010 50,033 15.28



R R II-1 18 is a  high yielding rubber 
c lon eevolved at the Rubber Research 
th ^ between
VT A variteies Millakande
3 2 and Hilcroft 28. This hybrid 
slram  which has exhibited UDusuallv 
vigorous growth in the early years 
was released for experimental nlant. 
.ng Mnce 1969. One su ch ^ r ia l  
planting done in 1972 in 9 acres 
using this new variety at the Malan- 
kara Rubber Estate near Thodu- 
puzha in Kerala has com e into bear­
ing in the 6th year as against ihe 
normal geMaiion period o f  7 years. 
A t a time when exhaustive probes 
are being m ade to  reduce Ihe imma-

turity period o f  rubber trees the fact
that R R Il-118 matured for tapping 
in 6 years under normal conditions,

; is considered to  be a very significant 
stride. This is attributed to  the 
inherent ability  o f  this clone to  grow 

. v igorously. Reports from other 
I regions where this clone has been 

planted on experimental scale also 
reveal that it has unusual vitality  
and vigour o f  growth. The reduc­
tion o f  immaturily period o f  rubber 

. by one year at no extra cost and 
effort is indeed a very desirable 
change.

Though it is to o  early to  arrive at 
: rigid conclusions on  the yielding 
I capacity o f  this clone, figures, collect- 

cd from experimental plantings 
 ̂ : during the first four \ ears o f  tapping 

work out an average o f  5.57 kg per 
„  tree per year.



e v  Tho m as , „ d  K Ko ch ap p an  N a ir
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Introducfion
Production o f technically specified solid block 

rubber siarted m India only by the year 1974 
Two solid block rubber processing units were 
almost simuIianMusly commissioned in that year 
m Meenacjjil Taluk, one o f  the most densdv  
rubber cultivated areas in Kerala. Subsequently  
block rubber production was started by thrw  
more units by 1975. One o f these units iJ under 
a large estate and is using imported machinery for 
the processing operation. All the other processing 
units arc workiog on machinery developed indi-

Background to De»e

uniijce other South East Asian rubber orodudne 
w f  • in w S

high growth rate 
^P'^rared to the growth rate o f  

mdustnal consumption. TabJe 1 below shows the 
aorf production in India for the

ft may be seen from the table that India was 
not producing enough natural rubber to meet its 
internal requirements until 1972-73. Rubber

T ab le  i

Total production o f  
Natural Rubber

Total consumption 
o f NR.

1965-66
1966-67
1967-68
1968-69
1969-70
1970-71 
197J-72
1972-73
1973-74
1974-75

50,530
54,818

64.4^8
71.054
81,953
92,171

101,210
m .3 6 4
125.153
130.143

(In Tons) 
63,765 
68.685 
74,518 
86,615 
86.213 
87.237 
96,454 

104,028 
130,302 
132,604

Irapons 
o f NR.

16,357
23,544

9,551
8,548

17.821
2,469

437
380
652

Exports

2700
350

prices were regulated in India in the interest o f the 
producer us well as the consumer. Rationalisa­
tion o f  supplies through imports and exports and 
lixation o f minimum and maximum prices were 
important instruments o f  regulation. When 
conditions o f .surplus protiuction arose, the con­

suming industries siarted showing preferenra for 
the top quality rubbers: but a sizable quantity of 
the rubber produced in 1974-75 period was sold 
as RSS-4or as lower grades. Table 2 shows the 
variation in production o f dilTerent grades of 
rubber for the past ten years.

Year R M A IX &  1 RMA 2 & 3 
(In Tons)

RMA 4 & 5 % o f RMA I (on total 
conbumplion)

1967-66 20,352 13,754 7,396 31.92
1966-67 21.680 19.218 7.680 31.56
1967-68 19.621 17.270 14,084 26.33
1968-69 29,413 22.941 9.965 33.96
1969-70 23.729 27.214 9,967 27,52
1970-71 23.226 21.223 16.444 26.62
1971-72 22,527 16,310 29,832 23.36
1972-73 18,399 18.964 33.099 17,69
1973-74 22,835 24,453 47,843 17,52
1974-75 20,265 28,010 50.033 15.28



is a highyielding rubber 
clone evolved at the Rubber Research 
institute o f  India by a cross bciween 
VO variteies Miliakande
3 2 and Hilcroft 2S. This hybrid 
strain which has exhibited unusuallv 
vigorous growth in the early years 
was released for experimental nlant- 
mg Hnce 1969. One such trial 
planting done in 1972 in 9 acres 
using this new variety at the Malan- 
kara Rubber Estate near Thodu- 
puzha in Kerala has com e into bear- 
mg in the 6(h year as against Ihe 
normal ge.staiion period o f  7 years. 
A t a time when exhaustive probes 
are being made to  reduce the imma­
turity period o f  rubber trees the fact 
that R R H -M 8 matured for tapping 
in 6 years under normal conditions, 
is considered to  be a very significant 
stride. This is attributed to the 
inherent ability  o f  this d o n e  to  grow 
vigorously. Reports from other 
regions where this clone bas been 
planted on  experimental scale also 
reveal that it has unusual vitality  
and vigour o f  growth. The reduc­
tion o f  immaturity period o f  rubber 
by one year at no exlra cost and 
effort is indeed a  very desirable 
change.

Though it is lo o  early to arrive at 
rigid conclusions on the yielding 
capacity o f  this clone, figures collect­
ed from experim enfal plantings 
during the first four ^earsof^apping  
work out an average o f  5,57 kg per 
tree per year.
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InlroducdoD

Production o f  technically specified solid block 
rubber started in India only by the year 1974 
Two solid block rubber processing uniis were 
almost simultaneously comraissioocd in that year 
m Meenachil Taluk, one o f  the most densely  
rubier cultivated areas in Kerala. Subsequently 
block rubber production was started bv three 
more units by 1975. One o f these units is under 
a large estate and is using imported machinery for 
the processing operalion. AH the other processing 
units are working on machinery developed indit 
genously, '

Background to Developoienf

in N R  prcduction compared to the growth rate o f  

NR  ̂ ifieladia for the

It may be seen from the table that India was 
not producing enough n.'stural rubber to meet ils 
internal requirements until 1972-73, Rubber

T able I

1965-66
1966-67
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75

Total production o f  
Natural Rubber

50,530 
54.818 

64.4f8  
71.054 
81,953 
92,171 

101.210 
112.364 
125.153 
130.143

Total consumption 
o f NR.

(In Tons) 
63.765 
68,685 
74,518 
86,615 
86.213 
87,237 
96,454 
104,028 
130,302 
132,604

Imports Exports 
o f NR.

16,357
23.544
9,551
8,54S

17.821
2,469

437
380
652 2700

350

prices were regulated in India in the interest o f the 
producer as well as the consumer. Rationalisa­
tion o f  supplies through imports and exports and 
fixation o f minimum and maximum prices w'ere 
important instruments o f regulation. When 
conditions o f  surplus production arose, the con­

suming industries started showing preference for 
the top quality rubbers; but a sizable quantity o f  
the rubber produced in 1974-75 pericKl was sold 
as RSS-4or as lower grades. Table 2 shows the 
variation in production o f  different grades of 
rubber for the past len years.

Year RMA IX & I RMA 2 & 3 
(in Tons)

RMA 4 & 5 % o f RMA 1 (on total 
consumption)

1 q« ^ 6 6 2 0 ,3 .s r 7,396 31.92
1966-67 21,680 19.218 7.680 31.56
1967 68 19.621 17.270 14,084 26.33
1968-69 29.413 22.941 9,965 33,96
1969-70 23.729 27,214 9.967 27,52
1970-71 23.226 21.223 16.444 26.62
1971-72 22,527 16,310 29,832 23.36
1972-73 18,399 18.964 33,099 17.69
1973-74 22,835 24,453 47.843 17.52
1974-75 20,265 28,010 50.033 15.28



l lm a y  be seen from the tabic that the per­
centage production o f  R M A -1 o r ih c  top  quality  
sheet rubber was steadily declining although the 
total production was nearly doubled in ten years 
The quantity o f  R M A -1 & IX produced in 
1974-75 was m ore or less the same as that 
produceil in 1964-65 . This w ould incline one to 
think that the grading o f  the visaully cJassified 
rubbers was not done in an objcctivc manner and 
the system  provided am ple opportunity for 
marketing malpractices. So the Rubber Board, 
the organisation established to  prom ote by all 
m eans the developm ent o f  rubber industry in 
India, decided to  encourage production o f  techni­
cally  specified rubber using modern processing  
m ethods. For th e  de-.eiopment o f  machinery 
required in modern processing a p ilot research 
projccl was aJso started under the Board. By 
1973 suitable indigenous sources were located for  
the supply o f  machinery required in a modern 
solid  block rubber processing plant. Initially  
there were several problem s for the units started 
on  indigenous machinery and in n o  case the 
d esigned capacity was attained. But m ost o f  the 
dilficuUiei were overcom e in about a year and 
som e o f  the units are now  working very near to 
their d e ig n e d  output.

Production o f specified rubbcn* in ludia

D etails o f  different processing units producing 
technically  specified rubber in India are ^ v en  in 
T able 3.

It may be seen from  the table that all the 
factories are designed on  low  output when 
com pared to  the technically specified rubber 
factories in M alaysia, where the output o f  units 
vary from  6  tons to  24 tons per day, The produc­
tion  o f  T S R  in relation to  the conventional 
urades is show n in the follow ing hi^.tosram 
<Fig. 1).

It m ay be seen t’rom the hibtogram that the 
p roduction o f  technically specified rubber in India 
h a s recorded a satisfactory growth rate in the 
first tw o year^. In the first year itself three units 
co u ld  produce about 670 tons. A t the developing  
s tage in M alaysia thirty registered producers gave 
;in "output o f  o n ly  707 io n s (W . P. C hang d a l  
IR C  1975 Kuala Lumpur). A  number o f  new  
unita have also now  com e forward to  jo in  the 
grou p  o f  T SR  producers. D etails o f  location o f  
th e  T SR  producing units already established and 
propt^sed to  be fxtablished are shown in Fig. 2.

Short account o f Processing and Macliinery

M ost o f  the processing iinits established in 
Ind ia  are working on the m echanical crumbling 
process, using the com bined action o f  macerators. 
crepers and ham m er mill. In certain ca<es veget­
ab le  o ils also  were used to  improve the cfiiciency 
o f  crum bling. In general, crumbling o f  scrap and

latex grades were found possible without oil. The 
imported machinery installed at M/s. Travancore 
Rubber & Tea Company fT ab le3 ) makes use oC 
the extruders for size reduction. The tuilput of  
extruders were very low and found not to match 
with the output o f  the dryer.

In general macerators and crepers were made 
o f  cast iron and the slow  speed rollers were 
m ounted on bush bearings. R oller special bear­
ings were used for the high r. p, m. rollers. In 
one factory, they have used chilled cast iron 
rollers, for the macerators and crepcrs and have 
found the slippage action very much on the lo lls, 
resulting in reduced output. Similar results were 
observed bv RRIC (Quarterly Jl, o f  RRIC 50 
144. 1973) also.

M ost o f  the hammer mills installed make u.'̂ e 
o f  50 H. P. motor. T he r. p, m. o f  the mill in 
most cases is around 2000. The specifications o f  
the crumbling machinery published by Sethu et 
al (Proceedings o f  RRIM  Planters’ Conf. 1972 p 
181) had been taken as guidline by m ost o f  the 
producers.

M ost o f  the processing units are using furnace 
or light diesel o il as fuel for the dryer. In one 
o f  the units, which is the biggest at present, dry­
ing IS exclusively done by electrical energy. 
Since India is an o il deficient country, the mineral 
based fuel is becom ing costlier year by year. 
Electricity is a t present c h c a ^ r  and m any o f  the 
new units are trying to  acquirc dryers based on it. 
T he dryer deiigned and developed for the pilot 
crum b rubber research project o f  the R utbcr  
Board a lso  is based on electrical energy. A 
peculiarity of this dryer is that the blower o f  this 
dryer mounted vertically above the drying 
chamber. (Figures 3 and 4).

Only three units are at present proc^•^^ing latex 
rubbers, one under the cooperative sector and the 
other tw o by big estates. In the co-operati\c  
processing factory, latex is collected through 
depots and coagulated in the depot itself. This is 
transferred to  factory in the form o f  coagula 
either on the same day or early on the next day. 
In th*! estate factories, latex coagulated on the 
pieviou.s day is subjected to  crumbling operation. 
In general colour specific grades were not pro­
duced in any o f  the units, as there is no vpecilic 
dem and for these grades.

For the scrap and coagulani grades, one to tvM> 
days soaking is given in suitable tanks prior to 
milling. In som e forms o f scrap rubbers the 
extent o f  ox id ia d  portion was large and so it w:is 
difiiciili to  obtain processed r u b b cs o f  accept­
able PRI. So in such eases blending with icjerted 
sm oked sheets (80:20 scrap to sheet) or chemical 
treatment or even both arc practised. In scrap 
processing two step hammer milling is given to 
improve blending and dirt removal. Som e buycfi 
insist that 80:20 scrap to sheet blending may be
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c o m p a .,b b w ith  ™ ,u ra lru b te r  and iwo b l » k t  

and  ’’.igbU y” s l ! l f L d '“ S ' „ S ^ o f  T b t o

“ r r  S a S
now prevalcnl are given i„ a b le  bdow  ® ®

T ab le  4

Packm gcosi/Ton Packing cost/Ton Loadiiig 
using H D P when palletised (9 Tons) 

charge per
_  ___________ Lorry

Rs.
120

Rs,
250

It may be seen from the lable ihai use of 
pallets and fork lifts are act economically atlvan- 
tageous under Indian conditions. In one iorrv 
load itMlf use o f pallets necessitate extra
expenditure o f Rupees one thousand and two 
hundred.

SiKKriflcations und CooiroJs 

Indian SlandnrdN Institution has formuhteil 
specifications for natural rubber as eaily as 
The function o f ISl is to formulate spe«.'ifications 
for ull c iminodities and lo grant licence to 
inieri'sted agencies to market thctr product as per 
ISl stundurdN. ISl makes no compulsion in 
adoption of it' standaids by the producers. So 
until 1974 Indian natural rubber producers have 
not taken any serious step in marketing rhcir 
product us per the standards. Further admini.s- 
iraiion o f  technical specification scheme on 
conventional RSS sheet'’ or EBC grades was dilfi- 
cull and cumbersome owing to problems of 
variability The specificulions adopted by the 
Indian Standards Institution in 1968 were almost 
similar to the original SMR specificulions {Plrs‘ 
Bull. No. 78. 1965). Variation is ob.served only 
in ash and manijaiiese content limits. The pro­
blems in metal content estimation also is a factor 
responsible for the delay in the implementation of  
the standards. The Indian Standards Institution 
have recently modified the specifications and the

preKM accepied specificalion, are given

T a b le  5

A!

i n
PRI Mm. 80 60 40 3o
Initial plasticity Min. 30 3Q 30

basis o f the special representation made by the

E ^ i  in the modified standards colour limit 
mooney viscosity, acetone extract or cunns 
characteristics are not included.

Although Indian Standards Institution is the 
supreme agency in the countr> on all matters 
concerning specifications and standardisation of
fn < f  ’ ' V  any other agencyn tajcing steps to improve quality. Rubber :-oard 
under which the Rubber Research Institute of 
India functions, has enough legal powers to ensure 
production and marketing o f natural rubber as 
per the standards prescribed by any national or 
mternational agency. So bv 1974, the Board in 
consultation with the Indian Standards Institution 
made certain legal provisions thereby making it 
obligatory on the part o f all solid block rubber 
producers (TSR producers) to  market their 
pr<^uct in accordance with the standards pre­
scribed by ISl from time to time.

The block rubber factories started in the country 
were given licence only on condition that they will 
ensure production o f materials o f prescribed 
quality. If  violation is observed at any instance, 
the Board can withdraw the licence granted] 
thereby compelling the party to stop production.

Indian Standards Institution '.vill permit an 
agency to use Iheir registered mark on a com­
modity only if  they acquire a hcence from them. 
For this, producei^ will have lo establish (heir 
own testing facilities and should agree to the 
-tati.sticai quality control methods suggested by 
ISl or their authorised representatives. They als<i 
will have to pay the prescribed marking fee to ISl 
for thecntire quantity o f  specified rubber sold out.

ISl. in turn, takes all possible steps to ensure 
that the products marketed under their label con­
firm to the prescribed standards. Procedure.^ tike 
peri(-Kiic inspection and collection o f .^mples from 
proce.«ing units, collection o f samples from 
various transhipment points and warehouses arc 
some o f the steps adopted by them for this 
purpose. The samples collected by ISl will be 
analysed in independeut testing laboratories. 
Rubber Research Institute provides all assistance
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E " ‘ ar. given

T ab le  5

“p ^ r^ /o V rS - i ? ;£ ;" '" ^  p™-

available at present. The block „r i
»e,gh t |s  packed in polythene sheets w h th  a'e  
com pat,b lew „h  natural rubber and t S  blocks

and "t“;h%“ sl’i;!ted"'“ ^ L S r " r r " S r ‘ tf 
" r S  ■„* p S s t n d ' d S ^ o f ^ l i S g  S a f e
now prevalent arc given in tabic S w  ®

A2

S h  0.05 0.05

Volalile matter „ i.'o , o

" '  , . M.n. 80 60
initral plasticity Min. 30 30

B

0.2
!,0
1.0

0.7
40
30

0.5
1.5
I.O
0.7

30
30

T a b le  4

Packing cost/Ton Packing cost/Ton Loadingusing HDP when palletised (9 Tons) 
charge per

Lorry
Rs. Rs, Rs.
120 250 27

It may be ^een from the table that use of 
pallets and tork lifts arc not economically advan­
tageous under Indian conditions. In one lorry 
load itscif use o f pullets mi êht necessitate e.ttra 
exi^nditure o f Rupees one thousiind and two 
hurdretl,

Spccilicalions and Controls 

Indjan Stnndards Institution has formulufed■ iiuiuii ol.lllu^llu^ lUMiiuiiun nas iDrmuiuieL 
'pectfications for natural rubber as eailv as 196̂ !. 
The function o f  ISi is lo I'ormulati.* specifications 
for all c.iminodities ond lo grant licence to 
interested agencies lo market tlieir product as per 
ISI st;ind«rds. tSI makes no compulsion in 
adoption of its sfandatds by the producers. So 
until 1974 Indian natiinil rubber producers have 
not tiikcn any serious step in marketing rheir 
product as per the standards, i'urther adminis­
tration o f technical specification scheme on 
conventional RS.S sheets or EBC grades was dilfi- 
cuh and cumbersome owing to problems of 
variabiiity. The specifications adopted by the 
Indian Standards Institution in 1968 ^̂ erc almost 
similar to the original SMR specifications (PIrs' 
Bull. No. 7X, 1965). Variation is observed onlv 
in ash and manganese content limits. The pro­
blems in metal content estimation also is a factor 
responsible for the delay in the implementation of  
the standards, The Indian Standards Institution 
have recently modified the speciiications and the

. t '  i" Uie itandaid on the
h r .  ? , representation made by the
E v?r  in The " l' f™"trv.fcven in the roodided standards colour limit 
mooney viKosity, acetone extract or curina 
characteristics are not included.

Sundards Institution is the 
supreme agency m ifae country on all maner« 
concerning sf^ifications and slLdardisation of  

c f '  any other agency
steps to improve quality. Rubber I'oard 

under which the Rubber Research Institute of 
India functions, has enough legal powers to ensure 
production and marketing of natural rubber as 
per the standards prescribed by any national or 
international agency. So by 1974. the Board in 
consultation with the Indian Standards Institution 
made certain legal provisions thereby making it 
obli^tory on the part o f all solid block rubber 
producers (TSR producers) to  market their 
prMuct in accordance with the standards pre­
scribed by ISI from lime to time.

The block rubber factories started in the country 
were given licence only on condition that they will 
ensure production o f materials o f prescribed 
quality. If violation is observed at any instance, 
the Board can withdraw the licence granted! 
thereby compelling the party to stop production.

Indian Standards Institution will permit an 
agency lo use iheir registered mark on a com­
modity only if  they acquire a licence from them. 
I-'orihis. producers will have to establish iheir 
own testing faciliiies and should agree to the 
>tatistical quality control methods suggested by 
ISI or their authorised representatives. Thev also 
will have to pay the prKcribed marking fee io JSI 
for the entire quantity o f specified rubber sold out.

ISI. in turn, takes ait possible iileps to ensure 
lh.it the products marketed under their iabei con­
firm to the prescribed standards. Procedures like 
periodic inspection and collection o f samples from 
processing units, collection o f samples from 
various transhipment points and warehouses are 
some o f the >teps adopted by them for this 
purpose. The samples collected by ISI will be 
analysed in independent testing laboratoric>. 
Rubber Research Institute provides all assistance
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lo  i s r  in the implcmematloE o f ihe swdficatinn  
sctem e for b l « t  rubbers. All TSR p , S ™  
have now taken slep , lo acquire ISI liM Ke 
Prehminary u spection o f all the units have a S  v 
been completed. ISI licence will soon be granlcd
lo  som e o f  the major producers.

to  the Rubber Research Institute’s laboratorv 
from their daily production and utilise analvticS  
report o f  the Institute for classifying their prt^ucc 
Oflen the consumers will bargain with ihe 
producers on certain specific quality requirements 
a n̂d W.II suggest certam producers for^imp“

Typical results o f  analysis o f  dirt, Po and PR]

I y 74 and 1975 are given in Figures 5, 6 & 7.

U may be seen from the details that there is 
steady improvement m the quality o f  block rubber 
as the producers gained experience in the process.

Future prospects

Block rubber produeers initially had numerous 
diHiculties in selling their product. Small raanu- 
facturers expressed the fear that the blocks will

o n S ^ r d '  hom im  
Objections like°p^rpa,eh'S

S ' r c o ' S 5 a i r d l ? r =
thene sheets is costing him much labour and so he

i l S i s i i
t T j r r ^
s S h " " "r u b S  *“Penonty o f lechoically specified

Rubber Board has programmes lo establish tra 
block rubber factories undcrco-operative societies 
m diHerent rubber growing tracts. In addition 
» m e  large estates have also taken sieps in the oro- 

rubbers, h  is expected that by 
1980 at irast 20 fKrcent o f the total rubber pr<v 
duced wiU be in technically specified solid block 
>orm.



Studies on Natural Rubber/Em uision Polybutadiene B lends 
Prepared  from  Mixture of Latices

NM  M a th e w  and EV  T h o m a s ,
Rubber Research Institute of India. Kottayam 686 009

N atural rubber has been widelv used in tyres 
since the beginning o f  the industry. Its use is 
based on  the excellent properties like good  tack in 
Ihe unvu lcin iscd  state and high elongation , tensile 
strength, tear resistance, abrasion resistance and 
low  hysteresis in the vulcanised state. The growth  
o f  rubber industry after the second world war 
was so enorm ous that the natural rubber pro­
duced becam e inadequate to meet the dem and o f  
the consum ing industry. In 1975. tota l world  
consum ption o f  ela>toraers was 10.4 m illion tons, 
out o f  w hich the contribution o f  natural rubber 
was on ly  3.4 m illion tons (10). So even in areas 
like tyre m anufacture, where natural rubber is the 
desirable polym er, it becam e necessary to  use 
blends o f  natural rubber with various synthetic  
rubbers in order to  reduce its volum e require­
ment.

Blends o f  polybum diene with natural rubber 
was found to  be an  ideal com bination in the pro- 
duction  o f  certain com ponent parts o f  the tyres. 
It has been reported by G lanville (3) that blend­
ing o f  natural rubber with polybutadiene, 
im proves heat stability at high curing temperatures! 
Grim berg (4) has reported that addition o f  cis 
polybutadiene to  natural rubber decreases tensile 
strength and m odulus and im proves abrasion  
resistance and elasticity. In earlier studies blend­
ing o f  these polym ers was done in dry stage by 
m echanical working. Since the coagulation o f  
mixture o f  latices may be a random process, 
entirely dependant upon concentration o f  stabili­
sers (soaps in  m ost cases) latex blending offers the 
possib ility  o f  finer dispersion than solution  blend­
ing or m echanical mixing.

The present study is  taken up in this context to 
invw iigate the properties o f  natural rubber/ 
em ulsion  polybutadiene blends prepared by co- 
precipitating these rubbers from m ixtures o f  their 
latices. The raw rubber properties are a lso  in­
vestigated as the blend obtained is a  new raw 
elastom er from  com m ercial view point.

M aterials and Methods

Em ulsion poiybutadiene rubber latex (EBR) 
required for this study was supplied by M /s. 
Synthetics & Chemicals, Bom bay. T he lati*x was

supplied as a 20%  solid em ulsion poiybutadiene 
Natura rubber (N R ) latex required for the study 
was collected from  the eiperim ent station o f  the 
Rtibber Research Institute o f  India. M ixing of  
latices was done m coagulation tanks by simple 
addition and hand stirring and coagulation was 
brought about by addition o f  acetic acid at the 
rate o f  5 ml per kg o f  dry rubber content 
Coagulation was com plete in about 3 hours and 
there was practically no loss o f  rubber in the 
S ; T  i, i S '  “ agulum  was then processed as 
solid  block rubber in the p ilot crumb rubber 

•I’'  Rubber Research Institute o f

Blends o f  three different com positions o f  
natural rubber/emulsion poiybutadiene viz 
90/10, 80/20 and 70/30 and control N R  were pre­
pared from the sam e batch o f  latices. Natural 
rubber and viscosity stabilised form  o f  natural 
rubber (4) were prepared from another batch o f  
field latex for com parative evaluation.

The blends and control samples were examined  
for their raw rubber properties like M ooney  
viscosity, W allace plasticity. Plasticity retention 
index. Acetone extract (5 -7 ) and Accelerated 
storage hardening (11). The various blends and 
control samples were then com pounded in 
standard procedure (Loccit) in a tw o roll mill in 
AC SI form ulation and in the follow ing tyre tread 
recipe.

Polymer 100 H A F black 50
ZnO  5 Arom atic oil 5
Stearic acid 2 CBS 0.6
PBN 1 Sulphur 2.5
Santoflex IP I

Piocessing properties like mill shrinkage (2) 
lim e for band formation and for com plete mixing 
were also noted. The com pounded samples were 
evaluated for assessm ent o f  their scorch (8) 
optim um  cure and reversion resistance (12). The 
sam ples were then cured and various physical and 
dynam ic properties were determined (9).



Results und Discassion

P ^ » s £ s s aM ooney viscosity ami Wallace plastickv Tn th^ 
S ?t nln' [̂ '=Of>«n»fation o f EBR

cv id en cd  by th= low'pRI v a lu l?  b“ ' 3 S  to 

I o i i  .nH i. I™" ' “"“ minalion in the EBR

compared to the contm l m p a
study' o f  the b l J d S  l ^ t i o l l T v T b i : '

minimise the p r ^ S l t ' ' S „ “17 lrm ° S

evaluation o f  viscosity stabilisation proKrties are 
given ,n Table II. The 90/10 NR/EBR We„d
E  “ , i"'^«as=in W a t e
plasticity after accelerated storage hardetiine in 
the case o f  the 90/10 blend was only 
while It WM 19 units for the control NR H™e it’ 
may pointed out that the criterion for viscosity
Jhon Ploslicity ( a P)should not exceed 8 units (Loccit).

Tables III and IV give the processing and cure 
properties o f  the blends and the control in aS  
and tread compounds. The processing and cure 
properties o f  the W/IO NR,EBR blend and con- 
ven ional CV rubber are compared with those o f  
control N R  in Table V and VI. The results in 
these tables indicate that the blends ta le  less time 
for band formation and forcom pietc mixing.

Mill shrinkage is found to increase with 
increase in the concentration o f ITBR and is found 
w  be more pronounced in the gum compounds. 
The scorch and cure properties are generallv 
comparable. The blends, in general, show better 
reversion resistance than NR  compounds. This

T a b i e  .
/iau' riMer properties o f the blemh and NR

» “ •' « ’«  of Ql«"ville

S l ^ f V l S '  t

S  are Properties o f the blends
Fmm ^  superior to those o f  NR
from  an assessn.ent o f  the various nhv^iMi nr^  
pen.es o f  the 90/10 NR/EBR blend an d ^ L ?T f  
thL'JlS f«*5it.le to s^y
wi?h , i  stagewith natural rubber provides viscosity stabiHsa-

a d ^ jn tT £

Snramary aod Conclusions 

Blends o f NR/EBR can easily be prepared by
r t r r o f  iheir latices. 
The raw blends show low-er viscosity than natural 

“ ^1“ ^' resistance to storage hardening
tendencies. The compounds of the blends show 
^ tte r  reversion resistance and the vulcanisales 
have higher abrasion resistance. The tensile pro­
perties o f  the blends are slightly lower than those 
o f natural rubber.

•Acknowledgement 

The authors are grateful to Dr. C. K. N, Nair 
interest in this work!

I he EBR latex required for this study was 
supplied by M/s. Synthetics & Chemicals, Bombay 
and we would like to thank them for their special 
mterest in this work. Thanks are also due to our 
colleagues in the Chemistry Division for their 
generous assistance in the completion o f this 
work. The dynamic properties reporied in this 
paper were determined at the IJT, Kharagpur 
and the assistance provided in this respect is 
gratefully acknowfedgcsL 
I

Properly

M ooney viscosity ML (14-4) lOOT 
W allace plasticity Po 
Plasticity retention index 
Accelerated storage hardening test ^iP  
A cetone cxiract %

NR
90:10

NR;EBR
R0:’0

NR.-EBR
94 S3 67
65 48 36
74 73 55
10 2 0

2.7S 3.13 3.77

70;30
NRrEBR
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T a b lb  t l

Kuw mbbir prapertks o f ,h , M /IO blind. C y rubber & r«bber

Property

M ooney v iscosily  M L (I + 4) lOO-C 
W allace p lasticity Po 
PJasticity retention index 
Accelerated storage hardening test P

N R

86
60
72
19

CV

75
4 7
74

1

90; 10 
NRrEBR

78
51
80
6

T a b l e  HI
Pracessins m d  cure propsrllei o f ,ht bhnds i  MR^.4CS/ compomdi 

Temperature o f  mixing 50“C

Property

Tim e for band form ation, min.
T im e for com plete mixing, min.
M ill shrinkage %
M ooney scorch a t I2 I“C. min. 
Opfiraunt cure at I50“C. min.
T im e for 2%  reversion at I60=C. min.

90:10 80:20
N R N R :E B R N R iEBR

6 4 3
22 20 18
39 52 64
16 14 14
20 20 23
50 <,2 53

70:30
N R iEBR

15
24
56

T able IV

Processing and cure properlies o f  the Mends & NR ~Triad compound 
Temperature o f  mixirig 70®C.

Property

T im e for  band form ation, min.
T im e for com plete m ixing, min.
M ill shrinkage %
M ooney scorch at 121'C . min. 
O pfim um  cure at ISO^C. min.
T im e for 2%  reversion at 160'-C. min.

90:10 80:20 70:30N R NR:EBR N R ;H BR N R :E B R

5 4 3 3
35 33 31 3028 31 36 4314 14 15 15
17 22 25 2925 28 35 47

T able V

Processins and cure properties o f ,l,e 90:10 bknd. C y  rubber and NKjACSl compound 
Temperature o f mixing 50°C.

Property

Tim e for band form ation, min.
T im e for com plete mixing, rain.
M ill shrinkage %
M ooney scorch at J 2] “C. min. 
O ptim um  cu rea t ISO^C. min.
T im e for 2%  reversion at min.

6
18
4g
12
20
52

9 0 :1 0
CV NR :EBR

4 4
18 17
4 6 60
15 12
20 20
50 54



Processmg and curc properties of the 90:10 blend. CV rubber and NRiTr...
_ _ _ _ _  Temperature of mixing 70°C. compminds

Property 
Time for band formation. Min.
Time for com plete mixing, rain.
Mill shrinkage %

M ooney scorch at I21“C, min. 

Optimum cure at 150*C. min,
Time for 2% reversioa at IfiO'C. min

NR CV
5 4

33 30
31 3J
15 15
17 17
23 23

90TIS
W jE B R

4
32
34

15

IS
28

Physicai properties
T a b le  VII

o f Hu: blend! a„d N R -T ra d  ̂ ompoM

Property 

M odulus 300% kg/cm^

Tensile strength ka/cm- 

Elongation at break %

Specific gravity 
Abrasion loss cc/hr 
Resilience % 

Hardness shore A 

Compression set % 

Tear Strength lbs/in.

NR
90:10

n r . e b r
80:20

NR;EBR
70;30

N R iEBRBA
AA

154.1
174.1

152.3
166,7

143.7 127.4

% retention 112.9 109.5 _
BA
AA

289.4
228.3

277.0
186.7

218.8
172.7

183.8
170,2

retention 78,9 67.4 78.9 92.6
BA 465 450 4 j r 393AA
% retention

380
81.7

325
72.2

290
69.6

270
68.7

1.145
0.7841

1.149
0.457J

1.146
0.3996

BA— Before aging. AA —After aging at 70 ±  1®C. for 96 hours. 

Dynamic properties

59 57.4 53.9
U.J.

53
58 58 59 59
29.5 24.3 22.3 25.0

456 476 470 480

taole v n i

o f the blends and NR—Tread compound

Property NR
90:10

NR:EBR
80:20

NR:EBR
70:30

NR:EBR

Heat build up at 20th minuts “C 
Initial temp. 50'C, Load 10,9 kg 
Stroke 4.45 mm.

31 29 26 25.5

Permenent set % 13.7 8.1 7.5 6.3
F lex  cracking k/c 470 850 700 960
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Physical properties o f the 90 /10  blend.
T a b l e  IX

C y  rubber and natural rubber Trea</ compound

Property NR CV 90;I0
NR:EBR

M odulus 300^a kg/cm= BA
AA
% retention

132.9
1SJ.5
136.6

128.5
176.0
137.0

123.8 
174,4
140.9

Tensile strength kg/cm s BA
A A
% retention

255.6
263.0
J02.9

259.9
260,8
100.3

219.8
195.5
88.9

E longation at break % BA
A A
% retention

476
407

85.5

485
416

85.8

462
333

7'i 1
Specific gravity 
Abrasion loss cc/hr  
H ardness shore A  
Resilience % 
C om pression set 
Tear strength Ibs/in.

1.137
0.7303

58
52
29.7

483

1.137
0.7153

58
53
30.3

475

tz. 1

1.138
0.4294

59
53.9
27.1

494

B A — Before agm g. A A — After aging at 70 ±  l"C. for 96 hours.
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Branch Induction of Young Trees

w ^ ^ S I
f  « « " ■  iVo. ,10. S „ r ? r t „ S y  I L  “ e

lissLcs

obU ined I f the trees were induced lo  branch Is.

ind iJcS '"m "!h  booklet, ‘ Some branch
induction methods for young buddings'. This

methods, the leaf.folding 
tr « s  ’ suitable on young

The Tree

2 to 2 .4m  high to ensure 
that the induce branches arise at a suitable height 
although the methods are applicable for taller or 
shorter trees. The terminal whorl o f  leaves on the 
tree can be at any stages o f  maturity. The stages 
ot maturity o f  the terminal whorl o f leaves are 
arbitrarily classifietl as follows:

1. Hardened stags (Plate la). The leaves o f  
the terminal whorl have fully expanded and 
hardened.

:. Pcnduiit stage {Plate lb). The leaves o f the 
terminal whorl are nearly or completely 
expanded and green but still h'mp.

3. Leanei stage {Plate Ic). The leaves o f the 
termmal whorl are stilling and expanding and 
are copper to  reddish in colour.

4. Budbreak stage (Plate hi}. The bud has 
emerged. The stage can be further subdivid­
ed into two, depending on the length o f the 
bud.

(i) budbreak (buds less than 2 cm) stage

(ii) budbreak (buds greater than 2cm) stage

■file Methods

iS = ? a - S » = i=
'■ This method

litZ r  i* ‘erminat whorl o f leaves at 
S  J ’ P*“'*2nt. or budbreak (bud
whnr? n  this method the top
S  i  '" T "  T  “tilising onlythe u p ^ ,  few l„ v es to enclose thelp ica l 

with a pieci o f

After three to four week.% the leaves arc 
released by removing the rubber band if it 
has not already self broken by that time.

■■ Thi! method is
tor tr«s with termmal whorl o f leaves at 
either leaflet or budbreak (buds greater than
2 cm) stage. Three matured leaflets arc taken 
to lorm a <ap to enclose the apical bud. The 
cap o f  leaflets is tied with a rubber band 
gomg round once or twicc. !f  three leaflets 
are not enough to enclose the bud. more 
canets can be used. The cap is removed 

three to tour weeks later.

Braachtng
The results o f these methods on branch induc­

tion success are summarised in Tabic I and 
illustrated in Phie 4 Both the leaf folding and 
leaf cap methods were effective in promoting 
br.mchmg- Some o f the terminal shoots after the 
ireatraent may appear sickly or retarded but they 
will eventually recover under normal erowing 
conditions. Observations on the successful branch 
induced trees show that in some cases the terminal 
shoot elongates through the enclosing leaves 
(Plate 5). In other cases the terminal elongation 
is obstructed by the enclosing leaves resulting in a 
bent terminal (Plate 6a and b) or broken terminal 
{Plate 6c and </). However, such incidences were 
very low. The bent terminal will generally 
straighten on subsequent growth and continue 
to be the leader. Jn the case o f broken terminal 
where the tree is without the leader, corrective 
pruning is required to train an induced branch 
to become the leader.

* Reproduced from Pisnters’ Butteiin Number 147



Hardened Stage PeDdaot Stage

Leaflet Stage Bud-break Stage

Plate I. Termina! W horl Stage



Plate 2. Folding method for tenniDals at hardened, pendant and bud-br^k 
(bud less than 2 cm) stages (a. b & c). Leaves are folded down (d) 
and tied with a rubber band (e, f  & g) going round once or twice. 
For one round, ihc rubber band is shortened by making a knot at 
the centre (g).



Plate 3. L ea f cap m ethod for terminals a i bud-break (bud m ore than 2



-'Ms

B ud-break2<cm  Bud-break2< cm Leaflet

Plate 4, Responses o f terminals at bud-break (bud less than 2 cm) ( a ) ;
bud'break (bud more than 2 o n ) (^b); leaflet ( c ) ; pendant (d) 
and hardened (c) stages to foldiog and leaf cap methods 
after 5 weeks.



Plate 5. Successful branch induced trees with terminal! grow ine through 
the centre o f  the enclosing leaves (a) and (b) and side o f  t L  
enclosing leaves (c) and (d)



Plate 6. Succcssfui branch induced trees with lenniaaJs bent (a) and 
(b) aiid broken (c) and (d).



T a b l e  1

Effects o f  folding and h o f  cap methods on branch i n success (% )•

Treatmeni

1 round 
rubber band

2 rounds 
rubber band 

M ean 

C onlrol

HorcJcned* Pcndanl

Terminal whor!
Budbreak.

” h u d< 2cm

stage
Budbreakb
b u d> 2cm

6 2 .8 7 6 .0 5 0 .0 5 0 .0

7 6 ,5 S 0 .7 68.2 6 6 .7
6 9 .7 7 8 .4 5 8 .! 58 .4
2 5 .1 2 2 .9 1 2 .5 0

N ote

73.9

6 4 ,5

0

a Uaf fMinx method b L̂ f cap mcthtnlat five ttrck ̂ after applicairon
P o st Inditclion C are  

Prophylactic trw jm enis are to  be applied duriDs 
o d s when le a f  diseases arc prevalent to  ensurf 

healthy new sh oot growth.

C onciusioD
T w o branch induclion m ethods are availablf* 

for young trees depending on the m aturity o f  the 
terminal whorl o f  leaves as summarised below : 
Sages o f  mm wi,f
„  , , indiictiotj
U n d Z  U a ffo I d |„ g

Budbreak (bud greater than 2 c m ) L eaf cap
L eaf cap

73.2  

66.0

12.2

There will be branch induction failures which 
m m ost cases would be sm all. H ow ever' there 
m ay be the rare occasion where the percentage 
failure may be much higher. In such cases a 
second round o f  branch induclion can be carried 
ou t either on the young tiees again or later when 
the trees becom e older using the double-blade 
n n g-cu t device.



lo  are ob^srvedID cause many diseases to Hnea t r a ./ f e .  J ,  
Am ong the various diseases, ihe a b o o m a n S

l a “ “ 'Th ' h'  o f r X H /
scale during ,he ; S w “ r m o „ ° ™ n % S ‘ T J ; ;

cal data from different rubber growiin tracts in 
tile country revealed that the intensity o f rain fall 
during the months o f  May to August i„™ e„Sd  
the severity o f the disease. When continuous and 
heavy ram fall is received the mean minimum 
temperature will be betiveen 15.6“C to  28 9"C 
which a  very much favourable for sporantial 
form ation o f Phyiaphlhora and consequent spread 
o f abnormal leaf fall disease. Along with this 
relative humidity also increases considerably ranc- 
iD gftom  80-100% . Studies on over summering 
ol Fhytophthm have revealed that the oospores 
contained in the soil and in the infected and dried 
up plant parts during the previous season play an 
important role in the cleveiopment o f primary 
idoculum (1). By the ad\cnt o f favourable 
climatic conditions during the subsequent disease 
season the oospores germinate to produce the 
nuclcus o f  primary inoculum, which is dissemi­
nated by different methods. It is generally believ­
ed that wind and insects have major roles in it.

On the dissemination o f the disease, different 
opinions have been reporied. Ramakrishnan (5) 
lias reported that aeioscopes exposed at a height 
o f  2 .5  metres and about 15 metres away from a 
mature rubber stand have collected air borne 
sporani;ia o f  Phvtophthora palmi\ora(&nx\.) in the 
m onths o f  June and July. But Peries (3J has 
reporie^l that neither a Hirst spore trap operated 
at regular intervals throughout the disease season, 
over a period o f  twelve yeare. nor grease-coated 
Nlides exposed in the diseased areas, have ever 
trapped Pbylophlliora sporangia. Hence further 
investigations were carried out continuously for a 
period o f  4 years for re-examining the problem of 
dissemination o f  abnormal leaf fall disease of 
rubber.

Materials and methods 

a slit runnmg all along the width Thif

■« U “™ S g
S k  n n t .  2-5 metre lonftMk poles. With bis arrangement the mouth of 
the spore trap holding the slide will be alwavs
directed towards the wind (Figs. )-3).

such spore (raps were 
e r ^ d  at different places o f RR1[ experiment 
station from sjx to hundred and twenty metres 
away from mature rubber area. Colourless vase  ̂
line-coated slides ivere placed inside the spore 
traps. The exposed slides were collected and 
observed regularly at 24 hours interval through 
out the south-west monsoon period, during the 
lest A years.

During the abnormal leaf fail disease season it 
was observed that so many insects like cockroach 
ants, vmegarliies and beetles visited Phytophihora 
infected fruits in large numbers. Larvae o f insects 
were noticed inside the infected fruits and even 
inside the seeds. References are available regard­
ing the role o f insects in the dissemination of 
diseases caused by Phytophihora in other crops 
(2 , 6).

Live insects, were collected from the RRII 
experiment station during the disease season. 
These insects were washed in sterile distilled water. 
Fresh, disease free, rubber leaves were collected 
and inoculated, with the body washing o f  the 
insects, by placing cotten swabs, dipped in it, on
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body w ashing o r  the  insects was S o  S J ^ n

changes o f  s l« ,l»  disiilled w attr . V h e»  „„H 
were kep t ill a m oist cham ber a lone w to  Mw 
insects, collected from  infected pods. S  oods

t " & 7 o V r  - “» > W a t

H esnln and discussion

H ealthy  and  viable sporangia o ! P h yu p h lh o n

T S e s  e L r J '  ' 4 S  onall shdcs exposed on  spore traps irrespective of 
the  d istance a t which the spore traps were installed 
from  m atu re  rubber area  d uring the disease season 
(Ju ly  and  A ugust). The ram  fall data  o f  the days 
'T i- j  'P o ran g ia  were obserted  oii
the  slides e x p o a d  m  spore traps, range from 0.4 
t  I ^ t ^ ^ r a g e  relative hum idity was

above 82%  and  the velocity o f  the wind was 2 2 
to  7.4 k m /h  (Figs. 4-8).

T h e  slide-i, w ith Phytophlhora  sporangia remov­
ed from  spo re  traps, were kept in moist chambers 
an d  incubated  under room  lem perature. After 
24 hours  the slides were e.wmined and direct 
germ ination  o f sporangia was noticed (Figs. 9,10).

A n o th e r set o f  slides, containing sporangia were 
placed over ru b b e r lea f ex tract a sa r  for 4'8 hours 
and  incubated a t  20 ±  2“C. Phviophrhora growth 
w as noticed in the culture plates. W hen artificial 
inocu la tion  was carried o u t w ith LB.A culture of 
th is iso late  on  R R IM  701 twigs adoptine the 
m ethod  described by Pillay and C hw  (4 ) .'9 8 '’a 
in fection  was noticed. This isolate was identified 
as Phytophlhoram eadii (M e Rae) by the Common­
w ealth  M ycological Institute.

Large num ber o f  / ’/n7op//;Aora sporangia were 
o b se r \e d  o n  the body washing o f  the insects 
which w ere observed to visit rotting pods on the 
trees in  th e  field during (he disease season. 
Phyiophlhora  infection \N"as noticed, on  the mid 
rib s  a n d  o n  the lam ina o f the leaves inoculated 
w ith body washing o f the  insects after 48 hours 
(F ig . 11). T he infected po rtions o f the  leaves 
were t ’s.sue cultu red  on rubber leaf*extract agar. 
Phytophhora memUi (M e R ae) was reisolated.

Phytophlhora  g row th has been observed on the 
plated  body w ashing o f  the  insects after 48 hours. 
F rom  th is also Phytophlhora m eadii (M e Rae) was 
reiso lated .

S u S n S « d o S ; “ ™. ' l “ . ° ' ^ " ' < '  ™  >>"=

Sumraarv

r u b ^ r  area a t difTeretil locations of the RRII

nMmi^i fo u n d  to  Carry large
sp o ran g ia  o n  th e ir  b o d y  pa rts  

bv  w  nrf i f  '^•atcr p a n ic ie s  blow n
by  w in d  and e a r n e d  by  in sects  on  th e ir  body

leaves and fruits o f  W ^^aw hen artificial inocul- 
<̂ is‘emination of 

at^norma leaf fall disease could be clearly possible 
with the help of these two agencies.
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A eria l Spraying Against Abnorm al Lea f Fall D isease 
of Rubber in India*

PN R a d h a k rlsh n a  Prilal 
Rubber Research Institute of India, Kottayam 686 009

A b n o rm a l lea f fa il d isease caused  by  Ihe fungus 
Phyrophrhora i5 th e  m o s t serious disease o f  ru b b e r 
in In d ia . T h is  is a n  an nually  recu rrin g  disease 
d u rin g  th e  so u th  w est m onsoon  m o n th  o f  June , 
Ju ly  a u d  A ugust. T h e  fungus in fec ts the fru its, 
leaves a n d  sm all tw igs o f  ru b b e r  p lan ts . T he 
reac tio n  o f  unselected  seedling ru b b e r  to  th is 
disease is observed  to  be varied  a n d  de fo lia tio n  in 
th is  p lan tin g  m a te ria l is observed  to  be n o t u n i­
fo rm ly  severe. B ut a ll h ig h  y ield ing  c lones and  
c lo n a l seed lings a re  observed  to  be highly  suscep ti­
b le  to  th is  disease, in  these  varie ties, th is  disease 
causes  very  ex tensive d e fo lia tio n  o ften  ran g in g  
fro m  75— 9 5 %  a n d  very  severe d ie  back.

In  In d ia  the to ta l a re a  u n d e r  ru b b e r  is 224 228 
h ec ta res . In  th is, a n  a rea  o f  59 969 h a  is p lan ted  
w ith  low  y ield ing  unselected  seedlijig  ru b b e r  which 
is n o t genera lly  b e ing  sp rayed  and  p ro tec ted . 
Im m a tu re  ru b b e r  occupy  a n  a rea  o f  45 700 
hec ta res . B ecause o f  co m p ara tiv e ly  low  so u th  
w est m o n so o n  rece ived , a n  a re a  o f  10 821 ha o f  
ru b b e r  in  K an y ak u m ari d is tr ic t is free  from  th is  
d isease  o r  ih e  incidence is very ra ild ; w here an n u a l 
co n tro l o p e ra tio n s  a re  n o t being carried  ou t. 
H encc, th e  rem a in in g  a rea  o f  107 738 h a  o f  high 
y ie ld in g  m a tu re  ru b b e r  in  In d ia  is exposed  to  this 
d isease  incidence.

Y ield  lo ss d u e  to  ab n o rm a l le a f fail d isease 
iocidcnce in  high y ie ld ing  c lones a n d  c lo n a l seed- 
l iag s  is rep o rted  to  be betw een  30— 50°,o- Jn a 
field  tr ia l  co n d u c ted , i t  is re p o rte d  th a t  th e  yield 
lo ss  d u e  to  th is  disease incidence in c lones B D  5, 
T j i r  1 a n d  G 1 1 w as 38 % . 56% a n d  5 0%  respectively.

In  a  recen t field  ex p erim en t co n d u c ted  to  assess 
th e  effect o f  d e fo lia tio n  o n  th e  yield  o f  H evea  i t  is 
observed  th a t  in  p lo ts  w here  7 5 %  d e fo lia tion  was 
ca rr ied  o u t th e  yield loss was 3 1%  and  33%  in 
tw o  consecutive years. !n  th is experim en t no  
app rec iab le  re fo lia tio o  w as no ticed  in  25% , 50%  
an d  75%  defo lia ted  p lan ts. In  th e  case o f  severe 
ab n o rm a l le a f  fall d isease incidence a lso , refo lia tion  
in  afTected p lan ts  is observed  to  be very little  till 
general re fo lia tio n  a f te r  subsequen t w in tering . 
H ence in  b o th  cases th e  p lan ts m ay have only  a 
very sp arse  c an o p y  fo r  a b o u t e ig h t m o n th s from

Ju n e  to  Jan u a ry . In th e  case o f  severe disease 
incidence  the effect o f  extensive d ie  back , and  the 
general deb ility  caused  to  the p lan ts  due to  a 
severe p a thogen ic  in fection  a re  ad d itio n a l factors 
adversely  affecting  the y ield. H ence, it could  be 
s ta ted  th a t  yield lo ss above 30%  cou ld  always be 
expected in  h ig h  y ield ing  areas w hen severely 
afTected by ab n o rm a l lea f fall d isease.

T he to ta l p ro d u c tio n  o f  ru b b e r  f ro m  107 738 ha 
o f  h ig h  y ield ing  varie ties, w h ich  is liable to  be 
affected by  ab n o rm a l le a f  fall d isease annua lly  in 
In d ia  is  83 174 tonnes, based  o n  th e  average 
p ro d u c tio n  o f  772 kg  p e r  hectare . I f  left to  the 
ravages o f  th e  d isease  th e  possible loss o f  p roduc­
tio n  is 24  952 tonnes valued  a t  Rs. 185 543 072 a t 
th e  ra te  o f  Rs. 7436 p e r  tonne , th e  average price 
o f  ru b b e r  d u r in g  th e  yea r 1975-76. Since very 
severe d isease incidence is n o ticed  m ain ly  fo r  high 
y ield ing  clones a n d  clona l seedlings only, the 
possib le  ac tu a l lo ss o f  p ro d u c tio n  will be very 
m u ch  h ig h e r th a n  ih e  figure given above  as yield 
in  such p la n tin g  m ateria l will be  h igher th an  the 
average p e r  h ec ta re  p ro d u c tio n  o f  772 kg consider­
ed  fo r  th e  pu rp o se  o f  calcu la tion . F ro m  the esti­
m a te  o f  th e  loss o f  p ro d u c tio n  given above, the 
im p o rtan ce  o f  th is  p rob lem  to  th e  ru b b e r  p lan ta tion  
in d u stry  in In d ia  cou ld  be  apprec ia ted .

In  view  o f  th e  heavy lo ss th e  incidence of 
ab n o rm a l lea f fall d isease can  cause  to  the  rubber 
p lan ta tio n  in d u s try , a d o p tio n  o f  p ro p e r  contro l 
m easures a g a in st th is disease is a n  im perative need. 
In  ea rlie r years, h igh  volum e sp ray ing  using 
B ordeaux  m ixture  was recom m ended  fo r the 
c o n tro l o f  th is  d isease. T h is  m ethod  o f  pro tection 
is being  extensively p rac tised  by sm all growcfB for 
im m atu re  and  m a tu re  ru b b e r  a n d  by large growers 
fo r im m atu re  areas  even now . B ut th is  is a  very 
lab o rio u s, tim e co nsum ing  a n d  cosily  opera 'ion . 
T h e  dilTiculties involved  co u ld  be e a iily  understood  
w hen it  is know n th a t  a b o u t 4300 to  .54(X) litres of 
m ix tu re  per hec ta re  m ay have to  be sprayed  by 
clim bing  each  a n d  every ru b b e r  tree . T h e  lab o u r 
required  fo r  th is  pu rpose  on  a n  average is th irty  
m an  days per hectare . T h e  cost o f  th is  operation  
has gone u p  considerab ly  as ind ica ted  in Table I.



AEKIAl, SPRAYING AGAINST AtNORMAL 

T a b le  l

Cost o f  spraying {per heaare) in m p a s  
from  1972 onwards

Bordeaux
mixture Micron

1972
1973
1974
1975
1976

504.00
569.00
749.00 
81700
835.00

T able 2

Area aerial sprayed {in hectares) from  
I960 onwards

Awial
spraying

(Rs.)

Year

221.00 300.00
234.00 315.00
“168.00 5«6 00
475.00 598.00
380.00 475.00

An alternative raetliod o f spraying rubber is by 
using M icron  420, M .ni-m icron 77 or shaw duster/ 
sp rayer, in  this case copper oxycbloride dispersed 
in  agricu ltural grade d iluent m ineral oil is beim  
used w ith  success. This m ethod o f spraying also 
h as g o t lim itations even though the cost o f spray­
ing IS com paratively  low  ( T M t  J). When large 
acreage is to  be covered during the effective spray­
ing p eriod  o f  six to  eight weeks before commence- 
m ent o f  th e  m onsoon, micron spraying also 
becom es a  slow  operation  as one machine could 
cover only 4— 5 h a  per day. Hence, the necessity 
o f a  m o re  qu ick  and  com paratively easy method 
o f  prophylactic  spraying against abnorm al leaf 
fall d isease w as felt especially for the larger estates.

F irs t  aeria l spraying field trial was carried out 
in the year 1960 w hen an  area o f abou t 64 ha of 
o ld  unselected seedling rubber was aerial sprayed 
usm g a  Bell D 1 helicopter. In this field trial 
c opper oxychloride dispersed in mineral oil was 
sp rayed  a t  the ra te  o f  abou t 43 litres per hectare, 
E ncouragcd  by the results o f this field tn a l aerial 
sp ray ing  was taken  up a s  a routine practice during 
subsequen t years also.

In  th e  year 196J a to tal area  o f  4 ^  ha was 
aeria l .sprayed in dilTerent rubber growing regions 
in th e  co un try  using Bell 47D  and  Hiller 12E heli­
cop te rs an d  P iper PA ISA fixed wing aircraft. 
T ria ls  du ring  1962 using helicopter and  fised wing 
a irc ra ft p roved  th a t satisfactory results could be 
ach ieved  with bo th  types o f airciafts. However, 
it w as a lso  observed fiial operation o f fixed wing 
a irc ra fts  fo r aerial spraying o f rubber may not be 
a s  practicab le  as helicopters, as the former requir­
ed  longer landing  grounds which were not readily 
ava ilab le  in  rubber estates. When operated from 
land ing  strips away from  plantations the dead 
flight requ ired  f^or each sorty  increased consider­
ably. i t  was a lso  observed that terrain encounter­
ed  in several estates were also diflicult for mano­
euvring  th e  fixed wing aircraft when compared to 
he licop te rs even though it is stated tha t operation 
o f  fixed w ing a ircrafts may be cheaper for aerial 
spray ing  o f  rubber.

F ro m  1963 onw ards commercial aerial spraying 
o f  ru b b e r  was continued and  the area sprayed is 
On the increase as shown in Table 2.

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

Area Cha)

64 
4 800 

13 800
13 800 
15 000 
15400 
15400
14 600
14 400
15 500 
20 400 
24 400
33 900 
35 500
34 200 
37 600 
40 400

D uring earlier years this method of sprayine 
also encountered several problems. The fimgicide 
u s ^  m  aerial spraying is in a suspension in oil 
and  h e n «  the spray nozzles o f the aircraft used 
to  get blocked frequently. This problem was 
solved by improving the fungicide formulation 
year after year and eliminating all foreign particles 
by sieving the mixture after preparation and pour- 
ing It into the spiay tank o f  the aircraft through 
another fine filter attached to  the opening.

Demarcating the boundaries was yet another 
problem in aerial spraying. Positioning o f gas 
filled balloons over the  canopy was found suitable 
in earher years but there were practical difficulties 
in adopting this method. However, this problem 
was solved by flagging the boundaries using suit­
able coloured flags fixed on bamboo poles which 
are lied vertically on top o f rubber trees raising 
the flags 2—3 m above the canopy.

In the beginning small helicopters capable of 
carrying a volume o f 120 to 170 litres o f spray 
mixture were employed for rubber spra\ing. But 
now bigger helicopters, Bell 47 G5. capable of 
carrying 300 to  3 .^  litres are being employed. 
Now one sorty  could cover 7 to  8 ha whereas 
previously 3 to  4 ha were only covered. For full 
dose spraying, about 43 litres of fungicide mixture 
is being used per hectare. However, dosages 
lower than this are also being adopted by indivi­
dual planters on their estates. All the bigger 
estates now have one o r more helipads with per­
manent fungicide mixing arrangements. Because 
o f this the lim e taken fo r spraying one sorty 
including loading o f the  fungicide mixture is only 
3 to  S m in depending on the distance o f the field 
to  be sprayed from the helipad. The spraying 
operation generally commences by early morning 
and continues upto the time cross winds are



observed  by  a f te rn o o n . In  a b o u t 6 h o f  sp ray ing  
200 to  250 h a  w ill be  n o rm ally  covered in  a  day.

in  a e r ia lsp ra y io g  op e ra tio n s one p ro b lem  w hich 
rem ains to  be so lved  is th e  occurrence o f  missed 
sw aths. In  aeria l sp rayed  a rea s  m issed  sw aths 
show ing  very  severe o r  a lm o s t com plete  d e fo lia tion  
is n o t ic e i  in  a b o u t 5 to  lO' '̂o o f  Ihe to ta l a rea  
sp ray ed . E lim in a tio n  o f  m issed  sw aths entirely  
d ep en d s o n  th e  sk ill o f  th e  p ilo t. M issed sw aths 
o w u r  w hen th e  p ilo t fa ils to  o v erlap  o r com m ence 
sp ray in g  exactly  a t  th e  b o u n d a ry  o f  th e  previous 
so rty  vvhich he h as  com ple ted  ju s t  before . M issed 
sw aths  a b o u t 20 to  35 m  w ide m ay be left o u t in 
betw een  tw o  so rtie s  som etim es to  th e  en tire  length  
o f  th t’ sp ray  ro n  a d o p te d  by  th e  p ilo t w hile  sp ray ­
ing a  p a r tic u la r  field. E xperienced  p ilo ts  repo rt 
lh a l  they  cou ld  identify  th e  b o rd e r  o f  th e  prev ious 
so rty  w h ich  th ey  have  sp ray ed  because o f  th e  
c o lo u r  o f  th e  sp rayed  leaves a n d  a lso  d u e  to  the 
g lis ten in g  n o ticed  o n  th e  oil sp rayed  canopy . 
They  also  say  th a t n a tu ra l lan d  m arks he lp  them  
in  lo ca tin g  th e  b o rd e r  o f  d iffe ren t so rties . H o w ­
ever, every y ea r m issed sw aths a re  being  noticed  
in aeria l sp rayed  ru b b e r  areas.

T h e  h e ig h t m a in ta in ed  by  th e  a irc ra f t  from  the 
c a n o p y  d u rin g  sp ray iog  is a lso  im p o rtan t, E .\peri- 
enced  pilo ts w hile sp ray in g  keep  flying close to  
th e  c an o p y  a s  possib le  a n d  generally  a  h e ig h t o f  
3— 5 m is considered  n ecessary  fo r  ach iev ing  good  
resu lts. I f  th e  he igh t m a in ta in ed  by  th e  a irc ra f t 
fro m  th e  c an o p y  w hile sp ray in g  is to o  m uch the 
sp ray  m ist is likely  to  d r if t  a n d  se ttle  o n  areas  
aw ay  fro m  th e  sw ath  w h ich  is be ing  sp rayed .

F o r  sp ray ing  la rg e  a rea s  su b s tan tia l q u a n tity  o f 
fungicide a n d  o il m ay have  to  b e  m ixed in a  very 
s h o r t  lim e. F o r th i s .  p e rm an en t m ixing ta n k s  vrith 
b o tto m  tap s, k e p t ra ised  o n  p la tfo rm s  have  been  
b u ilt  in  several b igger esta tes. In  o th e r  cblaies o il 
d ru m s  o f  205 to  210 litre  cap ac ity  fitted  w ith  b o t­
to m  ta p s  k ep t ra ised  o n  p la tfo rm s  a re  b e ing  used. 
T h e  fung ic ide  requ ired  fo r  4 — 8 ha  is p u t in to  the 
ta n k  fir^t. d ep end ing  o n  th e  size o f  th e  ta n k  avail­
ab le , a n d  req u ired  q u a n tity  o f  o il is a d d ed  w hile 
s tirrin g  th e  m ix tu re  v igo rously . T h e  fungicide 
m ix tu re  is th en  sieved and  loaded  in to  th e  spray  
ta n k  o f  th e  a irc ra f t th ro u g h  th e  sieve kep t a t  the

opening . Pum pm g o f  the  filtered fungicide from 
m ixing tanks to  th e  a irc ra ft is also  being  do n e  to 
save lime.

In  aeria l app lica tion  th e  spray  d ro p le ts  are some­
w h a t coarse  even th o u g h  m uch sm aller th an  the 
d ro p le t size achieved in high volum e sprayinp 
N orm ally  in  aeria l sp ray ing  coverage could  1« 
expected on ly  o n  th e  u p p e r su rface  o f  leaves 
How ever, th is  is no t th e  case in ac tua l practicc  
T h e  sw irling  ac tion  o f  w ind p ro d u ced  by th e  a ir­
c ra f t above  the canopy , tu rn s  th e  leave? in all 
d irec tions a t  th e  tim e  o f  sp ray ing  w hereby cover­
age is ach ieved  o n  b o th  surfaces. Spray penetr­
a tio n  o b ta in ed  is also  goo d  in aeria l spraying, as 
sa tisfac to ry  coverage is no ticed  in ae ria l sprayed 
areas o n  leave.; a t  d iffe ren t h e igh ts  o f  plants.

T h e  c o s t o f  ae ria l sp ray ing  has gone up  consider­
ab ly . T h is  is m ainly d ue  to  th e  increase in cost o f 
fungicidc a n d  oil. Increase in  th e  case o fa p p li-  
ca tio n  charges is on ly  m arg ina l. H ow ever, the 
exp en d itu re  o f  R s. 475 per h ec ta re  d u rin g  1976 
season  fo r ae ria l sp ray ing  can n o t be considered 
h ig h  w hen a  m in im um  c ro p  loss o f  231 kg per 
hec ta re  co stin g  R s. 1718 can  be a n tic ip a ted  if high 
y ielding p lan ts  a rc  le ft unsp rayed . A p a rt fro'm 
th e  y ield  loss th e  g enera l w eakening  o f  th e  p lants 
d u e  to  v iru len t pathogen ic  in fec tion  y ear a fte r year 
is an  ad d itio n a l fac to r w hich m ay  have to  be 
considered  i f  p lan ts  a re  left unp ro tec ted . Hence, 
ad o p iio n  o f  system atic  an n u a l p lan t p ro tection 
m easu res  a g a in s t a b n o rm a l le a f fall disea-^e is u n ­
avo idable . C o n sid e rin g  th e  v arious practical 
a spec ts  o f  th e  differen t m eth o d s o f  sp ray ing  low 
vo lum e sp ray ing  u sing  o il based  c o p p e r  dispersed 
in m in era l oil, th ro u g h  he licop ters, is th e  m ost 
su itab le , easy a n d  co nven ien t o p e ra tio n  fo r larger 
esta tes . B ecause o f  th is , aeria l sp ray ing  has 
b ccom e a  reg u la r and  very p o p u la r  m ethod  o f 
sp ray ing  large e s ta tes  in Ind ia .
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The Third Seminar and Workshop on Progress and Development of 
Rubber Small Holders

T he T h ird  Sem inar and  W orkshop on Progress 
and  D evelopm eni o f  R ubber Sm allholders was 
held m C ochin 24-30 N ovem ber 1977 under the 
ausp ices o f  the A ssociation o f  N atural Rubber 
P roducing  C ountries (A N R PC ). The delegates 
from  six A N R P C  countries viz. India, Indonesia. 
M alaysia , Papiia  New G uinea. Sri Lanka and 
T ha ilan d  participated . A bout 130 participants 
from  th e  host country . Ind ia  also attended the 
Sem inar. R epresentatives from  International 
O rgan isa tions viz, ESCAP, FA O  and  International 
A gricu ltural Advisory Scrvice also participated in 
the S em inar and  W orkshop.

Inauguration

Shri. A . K. A ntoney, the  H onourable Chief 
M inister o f  K erala who inaugurated the Seminar 
an d  W ork sh o p  on  24th November, stressed that 
success o f  n a tu ra l rubber production in the country 
would largely depend  on  the perform ance o f small 
ho lder sector in India. H e pointed out that the 
m ost im portan t problem  facing the industry was 
poo r p ro duc tion  in the small holders’ sector and 
expressed the hope th a t the  seminar would give 
due  consideration  to  the steps to be taken to  raise 
ihe  econom ic sta tu s o f  the  smallholders.

Prof. K. M . C handy. C hairm an o f the organis­
ing com m ittee  while welcoming all panicipants 
reviewed the progress m ade by the rubber plant­
a tio n  industry  in Ind ia . H e wanted to  rnake 
sm allho ld ings econom ically viable by maximising 
p roduc tion  w ith  m inim um  inputs. Rubber 
Research In stitu tes in the p ro d u c in g  countries Jiaa

made considerable headway in evolving high yield­
ing planting materials, plant protection m easura, 
improved cultural practices and improvement in 
processing, but transfering this know-how to the 
small growers is a problem o f great magnitude 
he said.

The Secretar>-General o f the ANRPC. Dr. 
Moeljono described briefly the historical develop­
m ent of the ANRPC for the benefit o f the partici­
pants w ho attended the seminar and viorkshop for 
the first time. The Fifth Assembly o f ANRPC 
held at Jakarta, in 1976 agreed tha t a w orkshop be 
organised in conjunction with the seminar. In the 
context o f the socio-economic factors impinging 
on smalUiolder development, .Member countries 
should recognise the need for modernising rubber 
-Nmall holders through a dynamic production policy. 
The solutions to problems o f small holder develop­
ment required both short and long term measures. 
He hoped that the measures would be discussed 
in depth by both the ^emina^ and the workshop. 
Shri. P. M ukundan Menon, Rubber production 
Commissioner, Rubber Board and Sa'retar>- of 
the Organising Committee proposed a vote of 
thanks.

Key-note Address
Dr. D. C. Sckhar, one of the eniineiU rubber 

scieiiiists and C hairm an o f the Malaysian Rubber 
Research and Development Board delivered the 
keynote address on • Plans and strategies for small 
holders Development in the >pecial session. Mr. 
Arumtigam Rasiah was the Rapporteur. Having



discussed the grie%a?Kc-5 o f  tlic sm all ho lders in 
d e ta il D r. S ek h a r said  th a t the  problem s o f  the 
sm all iioiders w ere com plex  an d  m ultifacclcd. 
Scientifically and  teehnologicaU y a  nu m b er ol' 
innova tions a n d  developm ents are  availab le  to  stem  
.some o f  th e  problem s. TJic requirem ents o f  the 
sm all h o ld e r scc to r shou ld  be v ievcd  in th e  c ontex t 
o f  w h a t m ust be ideally  achieved, circum scribcd 
hy w h at cou ld  be practically  do n e  usinj: available 
techno log ies w ithin ih e  co n stra in ts  o f  facilities, 
finance and  o rg an isa tio n a l lim ita tions. Ideally of- 
cou rse , econom ic consoh 'dation  o f  sm all ho ldings 
o ffer th e  ‘key ' to  a  perm an en t p rob lem . T his is a 
long  term  process a n d  even the long-term  satis- 
fac io ry  m ethods o f  ap p ro ach  a te  y et to  be form ul­
a ted  to  co u n te r  th e  p ro b lem s o f  fragm entation , 
land  ow nersh ip , inheritance  an d  o th e r  socio-econo­
m ic fac to rs . Based on  such  a n  in teg ra ted  app roach  
and  using M alaysian  experience a n d  orgm iisational 
su p p o rt, D r. S ek h a r suggested th a t a  p rogram m e 
o f  ac tion  could  be  fo rm u la ted  fo r th e  sm all ho lder 
sec to r o f  th e  A N R P C  region.

Sem inar Session 

T h e  first sem inar session w as presided over by 
D r. C . K . N . N air. M rs. T an  G a ik  Sim w as the 
R a p p o rte u r . Six c o u n try  rep o rts  w ere presen ted . 
Sri. P. M u k u n d an  M enon  presen ted  th e  rep o rt 
fro m  In d ia . All th e  rep o rts  h a d  close bearing  on  
th e  stijnd  ad o p ted  by each  c o u n try  vis-a-vis the 
question  o f  sm all h o lder deve lopm en t. TTie 
recom m endations fo u n d  in the ir re p o rts  w ere o f  
p a ra m o u n t r e l e v a n t  to  Uie specific needs and  
d em an d s o f  c ach  m em ber coun try .

T he them e o f  the second session was Progress 
m  th e  use o f  h igh  yielding p lan ting  m aterials and 
s tim u lan ts” . D r. P. D . A b rah am  presided M r 
A rum ugam  R asiah  w as th e  R apporteu r. TheD  u>cr 
on  Problem s o f  P lan ting  in sm all ho ld ines in India 
by  M essers A . O. N . P an ikkar, V. K . Bhaskansn 
N air. and  P . J, G eorge, th e  paper on use o f  double 
cu t lapping  system s and  s tim ulan ts in small hold­
ings in Ind ia  by M essers M , S. G co rcc . M . R 
Sethuraj and  V. K , B haskaran  N air, the  paper on 
prom otion  o f  F ield Budding on R ubber Replanted 
holdings, in  T hai land .by  M r. M an o p  K aeobam runs 
th e  pac>er on  prelim inary  result> o f  High Levei 
M icro -tapp ing  by  M r. K an ch ilT an is ro  o f  Thailand 
w ere p resen ted . In  th e  paper on  Problem s of 
p lan ting  m ateria ls, the  au th o rs  had  provided 
in fo rm ation  on  th e  m ateria ls  used in sm all hold­
ings in K era la  S ta te  a n d  indicated th a t small 
h o ld e r  generally relied o n  high y ielding m atcriaU 
w hen availab le . R esu lts o f  tap p in g  experim ent 
co m p arin g  do u b le  c u t system  with single c u t system 
w ere p resen ted  in th e  p a p e r  o n  p ro sp w ts  o f  double 
cu t L ipping system  and  s tim u la tion  in small 
ho ld ings. M r. M a n o p 's  p a p e r  outlined  the m etliod 
T h a ilan d  used to  m eet the dem and  fo r plan ting  
m ateria l fo r  accelerated  rep lan ting  ra te . The 
p a p e r  presen ted  by M r. K an ch it Tami-sro explored 
th e  possib ility  o f  explo iting  good orig inal high 
pane! o f  trees before felling, a s  a n  alte^rnativc to 
high level ta p p in g  w ith  E th re l stim u lation . 
.M arketing and Processing

M r. R osli K assim  p resided  over the  Third 
Session, the them e o f  w hich w as "  P rocessing and
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M arketing  o f  small holders.' R u b b e r"  M r An. 
mugam  R:isiali was the R apporteur. M r. C eorK  
Jaco b  presented Ins paper on ‘ M arketing o f Sniill 
grow ers r a b b e r - A  c a se s tn d , in av illag fln  i S "  
T he paper analysed the marketing problems 
encountered  by the rubber small h o ld L  in la J k  
evaliiated the remedial m easures taken and exploS: 
cd the fu tu re  poss,b,l,lies. Messers M. K. L la -  
gopa lan  N air, P. U G eorge, and  E. V. Thomas in 
the ir  paper on  ''sm allesteconom ically  Mable block 
n ib b c r p r e s s i n g  u n it under Indian conditions" 
analysed the resu lt o f a  study to  determine the 
sm allest econom ically M able  block rubber process­
ing unit under local conditions. The paper on 
the elfcct o f processing conditions on the quality 
o f  sheet rubber produced in small holdings in India 
by  M e te r s  K . S. G opalakrijhnan , Baby Kuriakose, 
E. V  T hom as and M n . C. K . Prem alatha, out­
lined th e  processing conditions preiailing  in small 
ho ld ings a n d  their efrect on  Ihe quality o f sheet 
rubber. M r. JM D JN  Senevfsatine who presented 
th e  p aper o n  Sri Lanka experience in b lw k  rubber 
m anufac tu re  from  Small holders lately discussed 
the problem s and  o ther aspects o f  block rubber 
m anufac tu re  in Sri Lanka.

Experim ent aod Experience

In  the Special Session th a t followed Mr, Sulai- 
m an  M an an  spoke o f the  ■ Experiment and Experi­
ence in  the  processing and  M arketing o f N atural 
R ubber in M alaysia ”. Tan Sri. D r. B. C. Sekhar 
w as the C hairm an o f the session. M r. Arumugam 
R asiah  w as present as R apporteur. M r. Manan 
advocated  a  planned program m e to  improve the 
prfK:cssing an d  m arketing o f  small holders rubber 
a t  the farm*ga(e level, to  replace the traditional 
m arketing  p a tte rn  w hich was both supprcsst\e and 
explo itative. He strc 'sed  the need for a fully 
in teg ra ted  app roach  in dealing with this multi­
d im ensional problem . He said th a t irrespective 
o f  instrum entalities o r  m odalilicsth^t v^ere adopt­
ed by  a country , one should not derogate from 
the basic prem ises to  have an integrated approach.

The integrated approach could be naturally 
irapo-sed a n d  governm entally inspired a t the Centre. 
H e q u o ted  M A R D E C  as an example o f  Malaysian 
experience and  experim ent. The smallholders 
were in a n  apparen t dilemma, whether to  sell latex 
unprocesSLxl o r to  convert latex into s h « t.  The 
d ilem m a was apparen t than real. This should 
tun be perpetuated . The small holders v\'cre pro­
perly  educated to  face the dilemma and their 
lu b b c r  is no\\ converted into good quality speci­
fied ru b b e r th rough organised prixessing. In 
India, a s  in M alaysia, fo r improvmg iheir lot, 
sm all ho lders should em bark on a planned pro- 
g ram nie o f  converting conventional rubbers imo 
T echn ica lh  specified rubber o r they sviuild proba­
bly fat-e obsolescence. Mr. M anan concluded.

New Stra<e$r>

£.7^® f^ourth session concentrated on the New
u c h T .  d e v i l o p S

M r D e'elopm ent appfoach
Mr. Sjahrum Lubis was the Chairman and M r 
Arumugam Rasiah, the Rapporteur M r R K

S S a " ! i . r “ ” ' “ ‘l •'■ '''■Role
s L T J r T :  °  ^ '‘Xlernisiition of

kk • production, its possi-
t H " a s  another M per

presented by Sri. N. D, B, H, Gunasekara 
nc stressed the im portanra of cooperative'.
3 srnaJrholdeJs

K .k  u '' the expenses

ExI«»od liod Traiiiiag
The Fifth session discussed the theme—Exten­

sion and Training o f R ubber Development Officers 
and  small holders. Mr. G. L. Rao presided over 
the session. Mr. Abu Asmara Hj. Mobamed was 
the Rapporteur. Mr. A. B. Dissanayake present­
ed his paper on ‘Accelerating the Adoption and 
Diffusion of Innovationsin R ubbersmall holdings,’ 
The paper defined the terms o f innovation, 
adoption and diffusion and the charaaeristics of 
innovation were explained. The criteria for 
accepting an innovation could be the suitability 
and the innovation in a particular a rta , its profit- 
abihty, availability and cost o f inputs. Dr. 
Samsudin Tugiman presented his paper eotiiled 
‘ An analysis o f the training needs for extension 
personnel working in the small holder sector o f 
the Rubber Industr}' in Peninsular Malaysia*. 
The paper on Disscussion of Group Processing 
Schemes, the progress and problems—was present­
ed by Mr, R. P, M, de Zokjsa. Dr. Samudin 
observed that percieved importance was highly 
associated witn percieved ne«3s for training each 
o f Ihe mini-iraining areas. The paper by Mr. 
RPM de Zoysa dealt in detail the progress achiev­
ed, the problems and the possible solutions in 
working Group Processing Centres programmes.

Under ihe chairmanship of Mr, A. B. Dissa­
nayake the 6th session discussed the tiieme—Socio­
economic factors atfecting the development of 
.'•mall holders. The R apporteur o f the session was 
Mrs, Tan G aik Sim. Messers Cheah Joo Peng, 
Abu Asmani Hj. M ohammed, and Rosli Kassim 
presented papers on M oderni'ation of the rubber 
small holders ^cctor. an analysis o f srnall holders 
tenure system in Peninsular Malaysia and the 
Socio-economic acceptance of SMR scheme among 
small holders in West Malaysia M r. J. P. Chcah 
in hi> paper pointed out that the rubber small



Introductory Speach: Dr. M oeljono, Sccreiao' General o f  the ANRPC.

h o ld e rs  e n c o u n te red  a r a a ^ i tu d e  a n d  com plexily  
o f  p ro b lem s. T h e  M a laysian  G o v e rn m en t’s new 
econora ic  p o licy  w hich  a im ed  a t  e rad ica tin g  th e  
p o v e rty  a m o n g  aJJ M alaysians p rov ided  new  hopes 
a n d  a sp ira tio n s  fo r th e  sm all ho lders. M r. A b u  
A sm a ra  H j. M o h am m ed  d e a lt  p rim arily  w ith  ihc 
an a ly sis  o f  th e  sm all h o ld e rs ’ lan d  ten u re  system  
in  re la tio n  to  th e  d eve lopm en ta l p rocess  adop ted  
in  P e n in su la r  M alaysia . M r. R osli K assim  d escri­
b ed  M A R D E C 's  e ffo rts  in  e va lu a tin g  th e  response 
o f  sm all h o lders  to w ard s  th e  accep tance  o f  its 
S M R  schem es in  W est M alaysia.

O th e r  Topics
‘ O th e r  to p ic s ’ cam e up  fo r d iscussion  a t  th e  

Seven th  S em in a r w ith  P ro m d ej S u ch a rit in  th e  
ch a ir. M  r. A ru m u g am  R as iah  w as th e  R ap p o rteu r. 
T he p a p e r  o n  ‘ P rob lem ^ o f  P lan t P ro tec tio n  Sn 
R u b b e r  sm all h o ld in g s in  In d ia  ’ by  M essers P. N . 
R a d h a k rish n a  Pillai and  T h o m as  T . E d a th il 
d ea lt w ith th e  m ain  d iseases com m only  affecting 
th e  sm all ru b b e r  p la n ta tio n s  a n d  th e  various 
assis tan ce  p ro v id ed  b y  th e  R u b b e r  B oard , In d ia  
in  su p p lem en tin g  th e  e ffo rts  o f  sm all ru b b e r 
grow ers in  c o n tro llin g  th o se  d iseases. A  paper 
o n  In te rc ro p s  in  sm allho ld ings in In d ia  presen ted  
by  M . P. N . K rish n a n k u tty  h igh ligh ted  ginger as 
th e  m o st p ro fitab le  in te rc ro p . H e  d e s c r ib ^  th e  
v a r io u s  a sp ec ts  like  th e  co st o f  ra is ing  v arious 
in te rc ro p s  e tc . a n d  w orked  o u t th e  r e tu rn  in detail. 
M r. V. H a rid a sa n  p resen ted  h is  p a p e r  on  th e  
‘ U tilisa tion  o f  ru b b e r  seeds in  In d ia '.  A  sh o rt 
a cco u n t o f  th e  e x ten t o f  u tilisa tio n  o f  ru b b e r  seeds 
fro m  ru b b e r  p lan ta tio n  in  tw o  so u th e rn  s ta te s  o f 
In d ia  w as presen ted  in th e  paper.

A lte r  th e  sem inar, th e  delegates p roceeded  for 
a  field visit. T h ey  visited a  few selected co-oper- 
ative  societies, R u b b e r R esearch  In stitu te  o f  Ind ia  
an d  R u b b e r B oard ’s p ilo t b lock  ru b b e r  factory  at 
K o ttay am , selected sm allho ld ings, R u b b e r B oard ’s 
C en tra l N u rse ry  a t  K a rik k a tto o r  a n d  the Factory  
o f  M /s. H in d u s tan  Latex  L td ., T riv an d ru m .

W orkshop session

T h e  W o rk sh o p  th a t  fo llow ed w as held on 
T u esd ay  29 th  N ovem ber, 1977 a t th e  B olgatiy 
Palace, C o ch in . T h e  delegates from  six A N R P C  
M em ber cou n trie s  a n d  rep resen ta tives  o f  In te r­
n a tio n a l o rg an isa tio n s a tten d ed  th e  w orkshop. 
Six p ap e rs  w ere presen ted . A ll o f  them  focussed 
a tte n tio n  o n  specific m easures fo r th e  m odern isa­
tio n  o f  sm allho lders w ith in  th e  co n tex t o f  a  dy n a ­
m ic p ro d u c tio n  policy  fo r  n a tu ra l ru b b e r  in the 
A N R P C  countries.

P rof. K . M . C h an d y  w as in  th e  ch a ir a t  the 
p lenary  session . M rs. T an  G a ik  Sim  a n d  Mr. 
A rum ugam  R asiah  w ere th e  R apporteu rs . M r. P.
O . T h o m a s  o f  th e  M alaysian  R u b b e r R esearch 
an d  D evelopm en t B oard  p resen ted  h is paper on 
‘ D ynam ic  P ro d u c tio n  policy fo r th e  A N R P C  
coun tries  T h e  p ap e r ou tlined  th e  dynam ic  p ro ­
duc tio n  policy in  th e  c o n tex t o f  w orld  o u tp u t o f 
N R . I t  w as a  concerted , c o o rd in a ted  app roach  
to  develop  N R  in d u s try , to  increase th e  p roduction  
o f  N R  to  m eet th e  w o rld ’s fu tu re  dem an d . T he 
th ree  aspects o f  dynam ic  p ro d u c tio n  policy viz. 
ra tio n a lity , relevance a n d  req u irem en t w ere stress­
ed  in th e  p ap e r. T h e  d ifferen t m easures to  achieve 
a  d y nam ic  p ro d u c tio n  w ere enum era ted .



Integruted a rea  development

M rs S oon  Eng E ng o f the Rubber Indujtry 
Sm allholders D evelopm ent A uthority , Malaysia 
p resen ted  her paper—Tow ards an  Integrated Area 
D evelopm ent A pproach . The paper elaborated 
the activities o f  R ISD A  aim ing a t improving the 
family w elfare o f the small holders. It was 
argued  th a t th is could  be achieved only if an 
in tegrated  a rea  developm ent approach  was adopt­
ed. T he paper on choice o f plan ting  materials 
and  exp lo ia tion  p rocedures for rubber sma llholders 
was presented by  D r. P. D . A braham , Rubber 
Research In stitu te  o f M alaysia.

M r. R osli K assim  o f  M A R D E C  presented his 
paper on  ‘ N ew  d evelopm ent in the processing and 
m arke ting  o f  sm allholders rubber in M alaysia’. 
He d e a lt w ith th e  efforts o f  th e  M alaysian Rubber 
D evelopm ent C orpo ra tion  in attem pting fo r evalu­
a tin g  th e  response o f sm allholders tow ards the 
acceptance o f  its SM R scheme in  West Malaysia. 
T h e  paper on  socio-economic factors affecting 
sm allho lders developm ent was presented by M r. 
M uljadi S uk an d ar and  M r. Syahrum  Lubis. Mr. 
C ham m ong  K ongsil o f  the R ubber Research 
In stitu te  o f T hailand  presented his paper on some 
experience on  tra in ing  course for the smallholders 
in  T ha iland . W orkshop discussions were followed. 
W orkshop  (1) discussed the recommendations 
concern ing  a dynam ic production policy for 
A N R P C  countries. D r. C. K. N . N air presided. 
U n d er the  C hairm anship  o f  M r. A. B. Disaimyake, 
W o rk sh o p  (2) discussed recom m endations con- 
« r n in g  the p rocessing and  the marketing o f  small­
ho lders rubber. W orkshop (3) discussed recom­
m en d atio n s fo r  the adoption  o f  an Integrated 
D evelopm ent A pproach , effective training pro­
gram m es and  system atic evaluation o f programmes. 
D r. Sam sudin  T ugim an was the Chairm an. The 
R a p p o rteu rs  o f  the three group  discussions were 
M rs. T an  G a ik  Sim, M r. A rum ugam  Rasiah and 
M r. A b u  A sm ara. T he subject o f the  plenary 
session held on  30th N ovem ber was Discussion 
a n d  adop tion  o f  recom m endations o f G roup d iv  
cussions. D r. M oeijono Partosoedarso p rc s id ^ . 
M re .T a n  G a ik  Sim and  M r. R. A rum ugam  R asiah 
w ere th e  R apporteurs.

C losing session
Dr, M oeijono , Secretary G eneral o f A N RPC. m 

his s ta tem en t a t  th e  closing session expressed his 
sincere ap p ra-ia tio n  and  gratitude to  the 
m cnt o f  Ind ia . C hairm an o f  t^e  Organising Coni- 
m ittee  an d  all his staff members for the able 
m .n n e r  with which th= whole arrangem ents had 
been m ade fo r m aking the oversea, Pa™ ' 
stay  in Cirehin a pleasant and 
H e explained the various im portant 
arrived  a t the  sem inar and *'>‘' ’’. ‘ 7 ? ' ;
ed  areas  such as a dynam ic
A N R P C  countries, an  integrated a re a  development

approach, training programmes for smallholders 
M x /  P 'i^ ^ sm g a n d  marketing o f their rubber. 
Mr. Moeijono contmued:

“ This Third Seminar and workshop recoRnised 
that m  order for the ANRPC M ember countries to 
meet the increasing demand o f to u l  elastomers 
including natural rubber, there is a need to step 
up the productjon o f natural rubber. It is encour- 

Member Governments of the 
ANRPC at the Fifth Assembly held in Jakarta  in 
November 1976 adopted a dynamic production 
policy for natural rubber to  meet the expected 
increase in demand. Since the areas under small­
holdings in the major natural rubber producing 
countries accounts for between 50% and 95%  of 
the total planted area, and productivity in the 
smallholdings is far below that o f the Estates, the 
role and  contribution o f sraallholders in the 
development of this policy h  o f paramount 
importance. Therefore this seminar and workshop 
recommends that Member Governments o f the 
AN RPC incorporates in their national develop­
ment plans the concept o f a  dynamic natural 
rubber production policy and a scheme o f action 
whereby the required production increase could 
be achieved.”

Factors of production

Mr, M oeijono said that the two major factors 
influencing production increase were planting 
materials and  exploitation techniquK. On plant­
ing m aterials he advocated discouraging the use of 
seedlings by smallholders. Each member countiy 
o f  the ANRPC should make available adequate 
supply o f high yielding materials and the choice 
of planting materials should take into consider­
ation the enviromax approach.

To improve the livelihood o f robber small­
holders and increase their income level, it was 
suggested tha t organised marketing such as market­
ing cooperatives in India and improved processing 
of smallholders rubber, be encouraged and ex­
panded in all the ANRPC Member countries. In 
addition it was recommended that the adoption
o f an  in te g ra te d  smallholder development approach
towards modernising rubber smallholder sector 
was an essential part o f the whole development 
programme. M r. M oeijono concluded that inter 
disciplinary effort in extension work in the torm 
o f close coordination o f work between extension 
department and related technical institutions be 
further encouraged.

The Chairman o f the organising coram ittn . 
Prof K M. C handv in his closing address bneBy 
summarised the fruitful discussions and recom­
mendations reached by both * e  “ m im r and 
workshop participants and »ishcd them \ery 
pleasant trips home.



T h e  H o n o u ra b le  C liie f ju stice  o f  K erala  Shri. 
V . P. G o p a la u  N an ib iy a r in  h is clo sing  sta tem en t 
stressed th a t a llh o u g h  h is ad d ress  was essentially  
a  synabolic o ne , he  fe it th a t  fu tu re  sem inars and  
w o rk sh o p s  cou ld  lo o k  in to  o th e r  a rea s  o f  sm all­
h o ld e r  d ev e lo p m en t w hich  w ere n o t d e a lt w ith  by 
th e  th ird  sem in a r a n d  w orkshop.

T h e  rep resen ta tive  o f  Sri U n k a  M r. D issnayake 
exp ressed  h is  g ra titu d e  to  th e  In d ia n  G o vernm en t 
fo r  h o stin g  the sem inar a n d  w ork sh o p  a n d  stressed 
fo r  q u ick  dec is ion  a n d  ac tio n  in  th e  various 
m em ber co u n trie s  based  on  th o se  re so lu tions. H e  
fu r th e r  e la b o ra te d  o n  th e  usefulness o f  S em inars 
w here  ideas  a n d  experiences cou ld  be freely 
exchanged .

D r. C. K . N . N a ir  in  his vo te  o f  th an k s exoress 
ed ap p rec ia tion  a n d  g ra titu d e  to  th e  C h ief Justice 
o f  K era la  fo r  c lo sing  th e  S em inar an d  W orkshoo 
an d  to  the C h a irm an  o f  the  R u b b e r  B oard . C hair 
m an  o f  the  o rgan is ing  com m ittee  a n d  sta ff  who 
w orked  very ha rd  fo r  th e  sucwiss o f  the  sem inar 
a nd  to  the  num ero u s p u b lic  an d  p riva te  sector 
o rg an isa tio n s for ex tend ing  the ir  w arm  hospitality.

V ariety en le rta in m en ts  a rranged  fo r  th e  over­
seas p a r tic ip a n ts  included  a  K a th ak a li “ K alyaana- 
sa u g a n d h ik a m ”  o rg an ised  by M /s. F A C T  L td  a t 
A raba lavaya l a n d  a  M oh in iya tlam  recita l by 
U sh ab h a i T h an k ach i co n d u cted  by  R u b b e r Board

A r a v in d a k s h a n  N air



Rubber Plantations in K e ra la _A  Review
RV Jose Thom aj,

Research Fellow, University of Cochin

T he p lan ta tio n  industry has an im portaot role 
to  p lay in the  econom ic developm ent o f Ind ia  as 
It provides som e o f  the basic raw m aterials which 
a re  necessary fo r industria l development. As far 
as natural rubber is concerned, i t  is a strategic 
raw  m aterial. It caters to  a  wide range o f iudu- 
stries engaged with m anufacture o f a  variety o f 
products.

Importance of Robber Plantations

Agriculture is still the  dom inating sector in 
Ind ian  econom y and  rubber enjoys an im portant 
place am ong the com mercial crops. India has 
only lim ited areas suitable for rubber plantation. 
The S tate  o f K era la  accounts fo r about 94% o f 
th e  land under rubber cultivation, the  balance 
being distribu ted  in Tam il N adu, K arnataka, G oa, 
Assam, T rip u ra , A ndam ans and  N icobar Islands. 
N atu ra l ru b b e r which comes second only to  
coconut, contribu tes over Rs. 1000 million to  the 
gross income o f K erala  (4). R ubber latex as well 
as th e  tim ber and  seed provides some base for 
industries and  creates opportunities for employ­
ment.

In  K erala , rubber cultivation covers a to tal area 
o f  205383 hectares. The rubber plantation indu­
stry  in K erala is com posed o f organised and un­
organised sectors. T he organised sector comprises 
w ell-organised estates and  the unorganised sector 
represents thousands o f small growers, isolated 
and  scattered, T he unorganised sector has, by 
com parison  m any disadvantages. Absence of 
collective bargaining pow er and staying capacity, 
prevalence o f trad itio n a lan d  uneconom ic m ethods 
o f  cu ltivation, unhealthy practices o f  middlemen 
ctc ., continue to  plague the unorganised sector. 
T he size o f  the  ’ sm all grower sec to r '  shows its 
decisive role in  th e  developm ent o f rubber p lan ta ­
tion  industry. The grow th o f  th is sector over the 
yeaR  has m ade rubber alm ost a small growers’ 
crop.

T he rubber p lan tation  industry has recorded a 
phenom enal grow th during the post independence 
period and  is characterised by an upward trend 
in th e  production  range from  “ im port necessitat­
ing s itu a tio n ”  to  the “ exportable surplus condi­
tio n .”

The following tabic gives the details. 

T able 1

Year
Total

(H«c(ares)

Tappabte

(Hectares)

Average 
Production yield ks. 
(Tonne*) Hectare

1950-51 69001 55800 15830 284
1955-56 83867 67200 23730 353
1 9 6 0 -6 ' 129905 70300 25697 365
1965— 66 164713 112703 50530 448
1970—71 203098 141200 92171 653
1 974-75 221265 170900 130143 762

From  the above table it can be seen tha t the 
area under rubber increased from 69001 hectares 
in 1950-51 to  221265 hectares in 1974-75. This 
shows an increase o f 220.67%. The same up­
ward trend is traceable in production too. I t  has 
increased from  15830 metric tonnes in 1950-5! to 
130143 metric tonnes in 1974-75 i.e. an increase of 
722.13%. Further, productivity in terms o f yield 
per hectare has increased from 284 Kgs in 1950-51 
to  762 Kgs. in 1974-75, i. t .  an increase of 
168.31%. Above all, this period witnessed the 
stoppage o f im parts and the occurrence o f some 
exports. Quantitatively, India’s place in the 
world production o f rubber is hardly significant. 
This can be discerned from the following table.

Table 2
India’s production in relation to  the produc^on 

o f rubber in the m ajor rubber producing count­
ries of the world.

In 1000 M etric Tonnes

Year
India’s

production
World

pn>duction Per«otaac

1 965-66 49.4 2352.5 2.10
1966—67 53.2 2392.5 2,22
1967—68 62.3 2522.5 2.47
1968-69 68.8 2685.0 2.56
1 969-70 80,0 2995.0 2.67
1970-71 89.9 3102.5 2,90
1 97I_72 98.9 3085.0 3,21
1972—73 109.1 3120.0 3-50
1 973-74 123.2 3505.0 3.51
1974—75 128,4 3440.0 3.73



F rom  th e  tab le  i( can  be  seen th a t In d ia  co n tr i­
bu tes on ly  3.68 per cen t to  th e  w o rld ’s p ro duction .

G row th o f the Industry

I t  m ay  be s ta ted  here th a t  in the early  stages o f  
p ro d u c lio n  th e  lio n ’s sh a re  o f  th e  ru b b e r  p roduced  
in In d ia  w as exported . “ In  1938 th e  in ternal 
co n su m p tio n  o f  ru b b e r  in  Ind ia  w as on ly  5,600 
to n n es o u t o f  a  to ta l annua! p ro d u c tio n  o f  a b o u t
14,000 to n n e s .”  (8). S ince then , w ith  th e  g ro w th  
a n d  expansion  o f  ru b b e r  m an u fac tu rin g  industry  
in In d ia , tlie p o sitio n  h a s  been  reversed a n d  at 
p resen t th e  en tire  in d igenous p ro d u c tio n  is a b so r­
bed by  th e  In d ian  ru b b e r  m anu fac tu rin g  sec to r.

T h o u g h  the ru b b e r  p la n ta tio n  industry  in  In d ia  
w as s ta r te d  a b o u t  seven o r  e igh t d e c a d e  ago . the 
ru b b e r  m an u fac tu rin g  industry  is com para tive ly  
o f  recen t o rigin. I t  s ta rted  on ly  in  th e  1920*s 
b u t h a s  acqu ired  po w er a n d  s tren g th  w ith in  a 
very sh o rt  tim e. W orld  W ar I I  g enera ted  som e 
fav o u rab le  co n d itio n s  fo r  its g row th . B u t sub­
s ta n tia l p ro g ress  occu rred  on ly  a fte r in depend­
ence. T h e  p o s t ind ep en d en t e ra  is n o ted  fo r th e  
rem ark ab le  g ro w th  o f  ru b b e r  m an u fac tu rin g  
industry . T h e  sam e  is th e  case  w ith  ru b b e r  p la n ­
ta tio n  industr> ' a lso . A t p resen t, th e  industry  
consum es a b o u t 1,30,000 to n n e s  o f  raw  ru b b e r  
an n ua lly , a n d  th e  w ho le  lo t is p ro d u ced  in d ig en o ­
usly.

T oday , In d ia  p ro d u ces, p ractically  every  k ind  
o f  ru b b e r  g o o d s  to  satisfy  in te rn a l requ irem en ts. 
F u r th e r , In d ia  is  ex p o rtin g  finished g o o d s  to  
fo reign  m ark e ts  such  a s  th e  M idd le  E ast, B u rm a, 
Shri L a n k a  e tc . In d ia  is d iffe ren t fro m  o th e r 
c o u n tr ie s  in  th e  field o f  ru b b e r  in  the sense th a t 
she  is now  in  th e  un iq u e  p o s itio n  o f  being  a 
p ro d u c e r  o f  r aw  ru b b e r  a s  well a s  a  m an u fac tu re r 
o f  r u b b e r  goods. T h e  ru b b e r  p la n ta tio n  industry  
h as  succeeded  to  a  very g re a t e x ten t in  increasing  
its  p ro d u c tio n  to  m eet th e  dem an d s o f  th e  m a n u ­
fa c tu re r  so  a s  to  m ak e  In d ia  se lf  sufficient in  her 
re q u irem en ts  o f  raw  ru b b e r.

A cu te  sh o rtag e  o f  ru b b e r  d u rin g  the W orld  
W ar II led  to  th e  search  for sy n the tic  substitu tes. 
T h e  lead  in  th is  search  w as tak en  by th e  U n ited  
S ta te s  o f  A m erica  w hose efforts have had  rem ark ­
ab le  success. T o d a y , th e  o u tp u t o f  synthetic 
ru b b e r  h a s  a ssum ed  dy n am ic  p ro p o rtio n s . N ow  
sy n the tic  ru b b e r  com petes w ith  n a tu ra l ru b b e r  in 
th e  c ruc ia l field o f  ty re  m anufac tu re . T h e  conven­
tio n a l raw  m ate ria ls  requ ired  fo r th e  m an u fa c tu r­
ing o f  sy n th e tic  ru b b e r  a rc  th e  petro-chem icals. 
T h e  co st o f  p ro d u c tio n  o f  synthetic  ru b b e r  in Ind ia  
rem a in s  th e  h ighest, because th e  raw  m ateria ls 
being  used  a re  n o t th e  con v en tio n a l pctro-chem i- 
cals b u t a lcoho l a n d  benzene. A lcoho l is p ro d u ­
ced  fro m  m olasses a n d  B enzene fro m  steel industry . 
T h e  h ig h e r c o s t o f  p ro d u c lio n  o f  syn the tic  ru b b e r  
a n d  th e  p resen t energy  crisis h a s , how ever b righ t­
en ed  th e  fu tu re  o f  n a tu ra l ru b b e r industry .

S truc tu re  o f the Industry

Size
T he British p lan te rs  has s ta r te d  ru b b e r culti 

va tion  o n  a p lan ta tio n  scale. A t a la te r stage a 
num ber o f  ind igenous p lan te rs  s ta rted  cu ltivation 
o f  ru b b e r  on  a  sm all scale basis. T hese small 
h o lders  now  p red o m in a te  th e  ru b b e r plan tation  
industry .

Ind ian  R u b b e r P lan ta tio n s range  in  size from  
hold ings h av ing  less th a n  I h ec ta re  to  esta tes o f 
nearly  10000 hectares. U n d e r  th e  R u b b e r  Act, 
ru b b e r  p lan ta tions o f  over 20.23 h ectares {50 acres) 
un d e r a  single ow nersh ip  is trea ted  as esta tes, and 
those w hose a rea  range u p to  20.23 h ectares are 
trea ted  a s  ho ld ings.

A s a lready  po in ted  o u t, to d a y  th e  ru b b e r  p lan t­
a tio n  in d u stry  is d o m in a ted  by  sm all growers. 
T he T ab le  given below  fu rn ishes s ta tis tics  regard­
ing  th e  n u m b e r o f  ru b b e r  grow ing  unit*; registered 
w ith th e  R u b b e r  B oard  a t  th e  end  o f  M arch  1973.

T able N o . 3

Year Holdings Estates Tola!

1950-51 13472 13929
1955-56 26787 14627
1960-61 57174
1965-66 75504
1970-71 110929
1974-7j

T h e  ta b le  ind ica tes  th a t  th e  n u m b er o f  rubber 
grow ing  u n its  reg iste red  w ith  th e  R u b b e r  Board 
a t  th e  e n d  o f  M arch  1975 w as 132,047 o u t of 
w hich 598 w ere esta tes, a s  ag a in st 647 a t  th e  end 
o f  M arch  1970. T h e  reg istered  a rea  u n d e r  rubber 
a t  th e  end  o f  M arch  1975 increased  to  2,24,428 
hectare.s fro m  187,514 hec ta res  a t  th e  e n d  of 
M arch  1970. T h e  sh a re  o f  th e  sm all holdings, in 
th e  to ta l  a re a  d u rin g  th e  Jive y ears (1970-75) 
increased  fro m  6 5%  to  73% .

Ownership
H ere  th e  classification  is m ad e  o n  th e  basis o f 

ow nersh ip . T h e  n a tu re  o f  o w nersh ip  is represen t­
ed  by th e  na tio n a lity  o f  th e  m a jo r ity  o f  th e  share  
h o ld e rs  o f  th e  com pany . T h u s  th e  classification 
m ay b e  m ade in to  In d ian , foreign-ow ned and 
p artia lly  foreign-ow ned.

T h e  follow ing  tab le  show s th e  details.

T able 4

Nature of ownership

Ind ian
Foreign
P artia lly  foreign

T o ta l a rea  93

24531
9070
3912

37 5 1 3  H e c ta re s



There are  oniy tw o fully foreign-owned compa­
nies ill fndia. They are  M /s. M alayalam  Plant- 
a tions having an area of 8954 hectares and M /s 
G reen H am  Estates Pvl L td .(K anyakum ari) hav­
ing an  area o f  116 hectares. T here are only three 
partially  foreign-ow ned com panies in India at 
present. They are  M /s. Pullangodc Rubber & 
P roduce C o. L td. (864 Hectares), Cochin M alabar 
E states Ltd. (2379 hectares) and  Thiruvam pady 
R ubber C o. L td . (669 hectares).

Clim atic and other conditions
“ R ubber grow s in the trop ical bell lying within 

15“ N o rth  and  10’ Sou th  o f  the  E quato r and 
generally a t  elevations below 1000 ft,"  A  stiff 
loam y soil o f  good  tex ture to  hard  la terite  soils 
a re  often preferred . Besides, rubber requires:—

(i) a  w arm  trop ica l tem perature  ab o u t 21*0— 
35"C w ithou t m uch varia tion  during  the different 
seasons o f th e  year and  (ii) a n  annual rain fall 
ranging  from  200cm s to  300cm s distributed 
th ro u g h o u t th e  year.

A  s tudy  o f  the  list o f the rubber growing 
coun tries  in the  world a n d  the ir lo o t io n s ,  in fact, 
show s th a t  w o rld ’s ru b b e r p lan ta tions are  limited 
only to  a  lan d  roughly  15° N o rth  and  South of 
th e  E qua to r. T he m ain  rubber grow ing regions 
in In d ia  a lso  com e m ostly  w ithin the w orld 's rub­
ber belt. In  Ind ia  conditions approxim ate to 
these are  ob tained  in  A ndam an and  N icobar 
Islands an d  in K erala in the hills o f western ghats. 
T hese ru b b e r grow ing regions are coniined to the 
South W estern region o f  India consisting of 
K .arnalaka. Tam il N adu and K erala. The rain­
fall in  these regions is n o t a s  well distribu ted  as in 
th e  case o f  the  o th e r rubber growing countries 
such as Indonesia an d  Sri Lank j . F urther, a  long 
spell o f  d ry  h o t season followed by heavy m on­
soon  is found in the rubber growing regions of 
Ind ia , an d  to  th a t extent it affects the growth and  
yield o f rubber l r e « .

Rubber p lan ta tions in  Ind ia  a re  concentcated, 
to  a large extent, in K erala State and  to  a  smaller 
extent in Tam il N adu, K arnataka aod  Andamans. 
In  th e  South , it extends from  the K anayakum ari 
D istrict o f  T am ilnadu  S tate to the Coorg D istrict 
o f  K arn a tak a  S late in the N orth  and . in general, 
lies west o f the western ghats. The rubber grow­
ing  a rea  m ay be divided into three categories (2).

(1) H igh  land  region _

(2) M iddle land  region y

(3) Low land reg ion  "■ /

( I )  T h e  H igh land region is mostly m ountainyus 
and  consists o f  reserve forests and o ther pWnt- 
a tion  crops.
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consijts
01 small hilly areas of varying heisOits and 
sizes and the resultant valleys.

(3) The low land region denotes the flat alluvial 
and sandy tracts along the Arabian sea coasu.

O f these three divisions o f land, the middle land 
region is a narrow belt o f nearly 400 Kms. length 
and contains most o f the rubber plantations The 
land m this belt is generally hilly in nature. From 
sou h to  north, the climatic conditions prcvaihne 
in this belt vanes especially in the case o f annual 
rainfall and distribution.

_ The variation in the climatic and soil conditions 
jn the mam rubber growing belt shown above 
leads to  a  classification o f the belt into different 
agro-chmatic regions. This classification is useful 
lo r offering recommendations regarding planting 
and the maaagemeni o f the plantations.

Role of the Rubber Board
Rubber is one o f the commodities controlled 

by the Union Government. The formation o f the 
Rubber Board has been a turning point in the 
development o f the Rubber Plantation Industry. 
The Rubber Act (Production and Marketing) was 
passed in 1947. The Rubber Board was constitut­
ed under this Act. One o f the important functions 
o f  the Board as defin«l in the Act is to  promote 
the interests o f the rubber industry by such 
measures as it thinks fit for its development so 
fa r as the production and  marketing o f rubber are 
concerned.

A m ajor task befons the Rubber Board a t the 
tim e of its constitution was to increase tlw produ­
ction o f  natural rubber as a sizable quantity o f 
rubber was imported then to  feed the internal 
maoufacturing industries. Therefore, the emphasis 
was placed on the modernisation o f the rubber 
p lantation industp '. In 1957 the replanting subsidy 
scheme was initiated to help the growers in re­
placing the old low yielding trees with hig yield­
ing varieties. In 196S an ambitious targei of 
replanting 2000 hectares annually was fixed. 
F urther, the Board opened a Central N ursery and 
four regional nursciics lo ensure regular supply 
o f high yielding planting materials. Since the 
requirements were greater than ihe Board’s supply, 
certain private nurseries were approved to 
supplem ent the needs.

In Ihe R ubber A ct, the provisions regarding 
m arketing and the prices are contained in sections 
11. 13. 14, 15. 16 and  21.

T he A ct vests w ith the Government powers for 
prohibiting, restricting o r otherwise controlling 
the im port o r export o f rubber either generally or
10 specified classes o f  cases. The Act also em­
powers the C entral Government to notify prices. 
M inimum and  maAimum ptices are fixed and 
noUfted s*' tha i growers may know hat mmimum



prices they  a re  en titled  to  a n d  Ihe ru b b e r  users 
m ay  know  w h a t p rices  have to  be  p a id  by  them .

Co-oporati>cs
T h e  co-operative: m ovem ent w as in tro d u ced  in to  

th e  ru b b e r  p la n ta tio n  in d u stry  a  decade  ago , on 
liie b asis  o f  th e  recom inerida tion  o f  th e  P lan ta tio n  
In q u iry  C om m ission  (}956J. The C om m ission  
m ad e  co m p reh en siv e  recom m endations fo r  s tab i­
lis ing  th e  sm all h o ld in g  sec to r th ro u g h  th e  m edia 
o f  co -o p era tiv e’s a n d  th e  R u b b e r  B o a rd  s ta rted  the 
im p lem en ta tio n  o f  th e  reco m m en d atio n s in  1962- 
63. Since th en  th e  m ovem en t h a s  m ad e  rap id  
p rog ress in th e  ru b b e r  p la n ta tio n  in d u stry .

T o  g e t th e  ru b b e r  grow ers a ttra c te d  to  th e  co ­
o p e ra tiv e  m ovem en t, th e  R u b b e r B oard  chalked  
o u t som e schem es fo r  im p lem en ta tio n  th ro u g h  co ­
o p e ra tiv es  w ith  th e  m o tive  o f  m ak in g  tiie  benefits 
u n d e r  these  schem es a v a ilab le  o n ly  to  th e  m em bers 
o f  th e  co -o p era tiv es . T h isa rra n g e m e m  w as m ade 
to  en su re  th e  effective invo lvem en t o f  th e  en tire  
sm all h o ld in g  c o m m u n ity  in to  th e  deve lopm en t o f 
th e  R u b b e r  P la n ta tio n  In d u s try  (7).

T h e  vital n eed  fo r  d eve lop ing  co -opera tives  in 
th e  sm all h o ld in g  se c to r  is ev iden t fro m  th e  fact 
t h a t  a b o u t  9 0 %  o f  sm all h o lders  ow n less th an  
5 ac re s  o f  ru b b e r  each . C o-o p e ra tiv e  o rg an isa ­
t io n s  have th e  a d v an tag e  o f  c o m b in in g  tlie benefits 
o f  ind iv id u a l in itia tiv e  a n d  sm all scale  pa tte rn  
w ith  th o se  o f  la rg e  scaJe o rg an isa tio n s  a n d  m an a ­
gem en t. In  view  o f  th e  in n u m erab le  n u m b er o f  
sm all h o ld e rs , co -o p e ra tiv e s  a re  th e  best m ed ia  
fo r  th e  G overD m en t o r  th e  R u b b e r  B o a rd  o r  anv  
o th e r  agency to  reach  th e  ind iv id u a l sm all g row ers 
a n d  re n d e r  th em  an y  assistauce . C o-opera tives  
o f  sm all g row ers, in th is  co n tex t, assum e im p o rt­
ance  a n d  on ly  th ro u g h  a ne t w ork  o f  c o -operatives 
can  a n y  schem e in ten d ed  fo r  th e  up lift o f  th e  sm all 
g row ers be  successfu lly  im p lem en ted . T h e  C o­
o p era tiv es  now  fo rm  th e  m ed ia  fo r  channe lis ing  
th e  assis tan ce  rendered  by  th e  R u b b e r  B oard  to  
sm all g row ers, su ch  a s  m a n u re  subsidy , spray ing  
su b s id y  e tc . T h e  B o a rd  a lso  assists co -operatives 
to  estab lish  techn ica lly  so u n d  processing  un its  
u n d e r  th em . M o st o f  th e  sm all h o ld e rs  w ere ntJl 
ab le  to  m ak e  fu ll-fledged sm o k e  houses o f  th e ir  
ow n . T h e  R u b b e r  B o a rd  cam e to  th e  field  by 
offering  to  subsid ise  (7 5 /Q  th e  c o n s tru c tio n  o f  
sm o k e  ho u ses  b u ilt b y  co -opera tives  so th a t  these 
sm o k e  h ouses  c o u ld  serve as g ro u p  processing  
cen tre s . In  ad d itio n  to  th is  C o -opera tive  Societies 
w ere e n co u rag ed  to  c o n s tru c t crepe m ills by giving 
th em  financial assistance . T h e  c o -opera tives  h ave 
p lay ed  a  very im p o rta n t ro le  in  th e  price  su p p o rt 
o p e ra tio n s  o f  th e  G o v e rn m e n t w hich w ere in tro ­
d u ced  w ith  a  view to  ensu ring  th e  m in im um  n o ti­
fied prices to  th e  sm all g row ers a n d  im p lem en ted  
th ro u g h  th e  S ta te  T ra d in g  C o rp o ra tio n  o f  Ind ia  
a n d  th e  K era la  S la te  C o-o p e ra tiv e  R u b b e r  M ark e t­
ing  F ed e ra tio n .
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Employment
A lm ost all th e  develop ing  econom ies a re  dom i­

n a ted  by th e  ag ricu ltu ra l sec to r w hich offers vast 
em ploym en t p o ten tia l. P lan ta tio n s fo rm  an 
im p o rta n t sub  sector o f  A gricu ltu re  in many 
developing countries.

P lan ta tio n  industries  a re  generally  lab o u r inten­
sive a n d  ru b b e r  p lan ta tio n  in d u stry  is no  exception 
to  th is. G enera lly  m an u fac tu rin g  industries are 
cap ita! in tensive  a n d  hence thev  can n o t absorb  
the excess m an  pow vr ava ilab le , especially during  
th e  in itial stages o f  developm ent.

In  th is  co n tex t ru b b e r  p lan ta tio n  industry  has 
a  vita l role to  p lay in th e  econom y  in providing 
large scale em ploym en t oppo rtu n itie s  fo r  the 
people  m  In d ia (3 ) . I t  is estim ated  th a tjth e  rubber 
p lan ta tio n s  em ploy  a b o u t 1,50.000 w orkers—a 
m ajo r p o r tio n  o f  th e  to ta l  w ork  force in  the  whole 
p la n ta tio n  in d u siry  in  In d ia . T h e  significance of 
th e  ru b b e r  p lan ta tio n  in d u stry  in K era la  is th a t 
i t  is m ainly confined  to  th is  S tate . In  th e  rubber 
p lan ta tio n , m en , w om en a n d  even  children  are 
ab so rb ed  a s  w orkers. A n o th e r  advan tag e  o f  this 
in d u siry  is th a t  i t  p rov ides  em ploym ent o p p o rtu ­
n ities  fo r  th e  unsk illed  lab o u re rs  as well. Ind i­
g en o u s la b o u r  can  effectively c o a tr ib u te  to  the 
deve lopm en t o f  th e  ru b b e r  p lan ta tio n  industry . 
T o  q u o te  th e  T a riff  C om m ission  I f  lab o u r in 
o th e r  co u n trie s  like M alaya  can  show  better 
p ro d u c tiv ity  th e re  is n o  rea so n  w hy indigenous 
la b o u r  w hich d oes n o t lack  th e  sk ill o r  capacity  
sh o u ld  lag  b eh in d ”  (8).

T h e  tab le  below  show s th e  average daily  
em ploym en t in  ru b b e r  p lan ta tio n s.

Year Nipmbcf

1 9 5 0 -5 1 N . A.
1 9 5 5 -5 6 _
1960— 61 93754
1965— 66 122481
1970— 71 I4659I
1974— 75 151357

T h e re  a re  th ree  catego ries o f  w orkers w ho  are
engaged  in  ru b b e r  p lan ta tio n s .

(a) Land-less la b o u re rs—they c o n tr ib u te  th e  high­
e st percentage.

(b ) L a b o u re rs  w ho  ow n lan d  - - In  a d d itio n  to  wages 
they  get som e incom e fro m  farm ing  also.

(c) P a r t  tim e a r tisa n s  o r  village w o rk e rs—those 
w ho  w ork  as ag ricu ltu ra l lab o u re rs  also  such 
a s  village b lacksm ith s , c a rp en te rs  etc.

W a te r-tig h t d iv ision  is n o t possib le  here . H ow ­
ever, we can  b ro a d ly  d iv ide w orkers io to  tw o 
g roups (4).



(a) Those who get Ihc m ajor share o f Iheir incomc 
Irom  their em ploym ent in rubber plantations 
and

(b) those who supplem ent their income by their 
em ploym ent in the rubber pianiaiions.

W hile considering  th e  em ploym ent strength in 
th e  rubber plan tation  industry, one should take 
in to  accoun t bo th  w orkers who a rc  engaged in 
tap p in g  and  o ther field operations such as weed­
ing, p runing, m anuring , spraying, fencing and 
th o se  w ho w ork a t  the  m anagerial level.

A statistical study o f th e  rubber plan tations of 
M alaysia as an  em ploym ent provid ing  sector is 
interesting. I t  is stated in the “ 1957 Federation of 
M alaya  p opu la tion  census”  th a t 616589 o f  the 
econom ically  active population  are  directly 
em ployed in th e  rubber industry.

A ccord ing  to  L ester R . B row n, it is estimated 
th a t  the level o f  unem pioym enl in Ind ia  has 
increased from  11 o f  the labour force in  1951 to 
15%  in 1961. W e are  still in the 70’s. Brown 
says In d ian  labou r force is “ projected”  to  increase 
fro m  210 to  273 m illion, an  increm ent o f  60 
m illion (1).

In  add ition  to  the  d irec t em ploym ent provided 
in  th e  rubber p lan ta tio n  industry, there  are  so 
m any in d irec t openings fo r em ploym ent facilities. 
T h e  developm ent o f  the rubber p lan ta tion  industry 
paves the w ay fo r the  expansion and  growth o f 
th e  ru b b e r b a a d  industries, developm ent o f trans­
p o r t a nd  com m unications, house building industry 
a n d  o th e r re la ted  social overheads which in tu rn  
p r  ovide em ploy me n t channel s a  nd generate income.

«pa™ .ion of
e ^ r t e  and  economic growth me»ns that the 
deve oping economies like India have to gain

product! such as farm  products or agricultural
S ”t h f ' T h ' « c .  whichsuits the Indian condition’ must be exnorlcd in

" ‘‘ y  ' ' p S f  an
rap o rt o f labour- and in turn the neccssarv 

loreign exchange fo r economic growth.
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News and Notes

R ubber B oard Office shifted

T h e  cen tra l o f lk e  o f  ih e  R u b b e r B oard  w hich 
w as fu n c tio n in g  in  th e  R u b b e r R esearch  In s tila te  
o f  In d ia  B uild ings a t  P u th u p p a lty  have b te n  sh ift­
ed to  th e  new  prem ises o n  29 th  O c to b e r  1977 a t 
th e  first flo o r o f  th e  P ub lic  L ib rary  Buildings. 
Sastri R o ad . K o ttay am -6 8 6  001. P rof. K . M. 
C h an d y , th e  then  C hairm aQ  o f  R u b b e r B oard 
fo rm a lly  in a u g u ra ted  tb e  fu nc tion ing  o f  th e  oRice 
a t  th e  new  prem ises.

Besides th e  offices o f  th e  C h a irm an  a n d  the 
S ecre ta ry  th e  cen tra l office have th e  S ta lislics and  
P lan n in g  D ivision a n d  the Excise du ty . 
P u b lic ity . Estab lishm enc. C o s t acco u n ts , lo te m a i 
A u d it, L a b o u r  W elfare a n d  Legal sections. A ll 
en q u irie s  to  th e  R u b b e r  B oard  sh o u ld  be  a d d re ss ­
ed  to  th e  S ecre ta ry , R u b b e r  B o a rd . PB  N o . 280. 
Sastri R o ad . K o ttay am -6 8 6  001 . T h e  fo llow ing 
a re  th e  te lep h o n e  n u m b e r :

C h a irm a n  3522
Office 3231, 3232. 3233. 5234
Telex  RUBR KfM 205.

A G R l E X P O -7 7

T h e  R u b b e r  B o a rd  p a r tic ip a ted  in  th e  A G R l 
EXPO--77 he ld  in  P rag a th i M a id an , N ew  D elhi 
betw een  N o v e m b e r 14 to  D ecem ber 13, 1977. T he 
E x h ib itio n  w as o rg an ised  by  th e  T ra d e  F a ir  
A u th o rity  o f  In d ia  on  b e h a lf  o f  th e  G o v t, o f  Ind ia .

T h e  o b jec tive  o f  the F a ir  w as to  d issem ina te  
in fo rm a tio n  o n  In d ia ’s p ro g ress  in  th e  fields o f  
a g r ic u ltu re  an d  allied  sec to rs  since independence 
a n d  to  exp lo re  th e  avenues fo r d e v d o p a ie n t o f  co ­
o p e ra tio n  }Q th e ic  fields w ith th e  p a rtic ip a tin g  
fo re ig n  coun tries .

T h e  R u b b e r B o a rd ’s p av ilion  in  th is  F a ir  h ad  
w on  a  silver m edal being  th e  second  b est a m o n g  
P u b lic  sec to r in stitu tio n s.

F are«c*l (o P rof. K. M . Chaudy

P r o r  K . M . C h an d y  laid  dow n  oHice a«. C h a ir­
m an o f  th e  R u b b e r B oard  on  18th Jan u a ry  1978 
H e jo m ed  the R u b b e r B oard o n  14th M arch  1972 
P ro f  C handy  h ad  been  the head o f th c  departm en t 
o f  E nglish. St. T hom as C ollege. Palai, w hen he 
w as ap p o m ted  a s  C h airm an , R u b b e r B oard. His 
term  h as  been ex tended  tw ice du rin g  bis tenu re  in 
th e  R u b b e r B oard . H is con trib u tio n s to  the 
^ o w th  and  developm ent o f  R u b b e r  P lan la tion  
Industry  m  In d ia  have  been  well recognised by 
p lan tin g  com m unity  as a w hole.

F arm  S cboal on  the A ir P rogram m e 
on Scientific Rubber Cultivation

T h e  R u b b e r B o a rd  w ith th e  a c t h i  association 
o f  ALR S ta tio n  a t  T ric h u r  has com m enced  a 
‘ R u b b e r  S chool o n  a i r ’ since N ovem ber 1977.

T h e  cou rse  o n  ru b b e r  cu ltiv a tio n  popularly  
kno w n  a s  ‘ K rish ip a tam  ’ fo rm ally  inau g u ra ted  on 
th e  R a d io  by  P ro f. K . M . C h an d y , C h airm an  o f  
th e  R u b b e r B oard on  th e  5 th o f  N ovem ber a t
7.05 a . m . T h e  firs t lesson in th e  course  w as 
b ro a d c a s t o n  8 th  N ovem ber.

T h e  p resen t p a tte rn  o f  b ro a d c a s t o f  th e  course 
is to  p resen t a  new  lesson  every T uesday  a t 7.05
a . m ., rep ea t the  lesson  in full th e  nex t T hursday  
a n d  to  b ro ad cas t th e  qu estio n s raised  by  the 
listeners a lo n g  w ith  replies p repared  by  experts the 
fo llow ing  S a tu rd ay . A s such th e  course  w ould 
be com pleted  in 40  weeks.

A IR  T ric h u r  w as th e  firs t s ta tio n  in In d ia  to 
s ta r t  a  sy stem atic  ed u ca tio n a l p rog ram m e fo r  the 
benefit o f  th e  fa rm ing  co m m u n ity  based  on  a 
carefu lly  ch a lk ed  o u t syllabus o n  a  selected topic. 
E ach  cou rse  is designed to  cover a ll aspects a b o u t 
a  selected topic.




