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

M Leveque

Udu C

Instttut da R

herches suf le C:

n Afriqoe

42. Rue Scheffer, 75016 Pans

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

The general line of 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 of 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

A\t that time ihi* proccNs was quite modern and
gave rubbers with high rales ofcurc and a 100",
elongation modulus between 7 and 8 kg,.cm-. The
french manufacturers who were regular purchasers
of 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
hammer mills and vibrating driers. The latter
were disapptMnting for nuturul rubber because of
its stickiness, but hammer mills were improved by
lining of sharpened knives instead of hammers,
generally at a 90* angle, which resulted in a 30"
decrease of the energy consumption of the hammer
mill and in an increase of prenluclion rising to
nearly 2 tons hour for a 35 CV apparatus

The polyvalency of the hammer mill was thus
demonstrated, 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
with fixed hammers which in spite of more
important energy peaks are superior to flying
h has the 9 : a single

g

+ Paper pre>enteil Jt the Iniem#tiona( Rubber Reeat
2t-215 September 1974

apparatus is sufficient for preparing and granulat-
ing and this type ofapparatus is par»cularrv slrong.
For instance, after live years' use, the hammer
mill of 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 theyidd.
Both objects were attained

Some studies were devoled to the development
of 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“~ of the production under the single
form, which is of advantage and polyl»g might
constitute in Africa one of the possible lypes of a
future standard natural rubber.

The preparation of polybag is similar lo the
preparation of 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.

‘m.Asan indication, polybag rubbers pos.sess the
average following properties:

—Impurities...... 020-0.25
—Volatile: matters 0.35
-Ashes..... 0.35
n and Dev-elopr Coobin




--Ntlrogeii...

..between Khe colour of
laicv rithher «ind ihe

?3!)%%2 of cun Inmo

The dynamometric properties of these rubbers
are quite the same as those of latex rubbers. But
the dynamic properties are slightly superior to the
latter, because of the hydrolysis of some proteins
during the storage within water for about one
month.  This gives a material whose rubber
hydro-carbon content is slightly higher.

Polybag rubberpreparation techniques including
SIX passes m creping machine and one in hammer
muUl have now reached a high swge of develop-
ment- It is to be noticed that the drying of this
mbber is less easy than for latex rubber because
of Its closed structure and its greater slickiness.

TechBological Studie-s

M. . -

Natural rubber technical specification has been

» Kveral years ,h. main objec. of .he *rv'i« of
clikkine off the

iuinJ “n nilL oo " .
i semnng in place a cenlra‘lzed testing service
enabling to check the i)vuductlons of each factory
lor each quality in a statistically safe way.

of ISO, as well as the specification grades. Asa
matter of fact, we thought it was normal to adopt
at once those defined by the manufacturers who
arc the users of this rubber

on to the usual

It ISto be noticed that in add

loweV grade rubber” The whoTe vorf

sold according ,0 the Green Book descriptions.

This 10"; includes, for a great pari: TC Rubbers
for which cure rates arc given. These %urcs

show that ihe Ivory CoaMproduction is exiremdv
up-lo-dfite though its amount is sI|II vmal'

- intensive technological studles on cumiil-

. : heir
characteristics; as said before, they showed 16 Ee
equal or slightly superior to those of the best

*- R-t'. A.is now trying, on a laboratory .scuic

to increase the evenness of the colour of poiybai;
rubbers as well as of their PRI.  Economic studies
pointed out the availabiiily of the process for the
Jvory Coast and the Cameroons. for in this coun-

try. polybag is the most commonly produced.

A testing centre of L R. C. A is located in ihc
Western Cameroons. It is nearly the sam.- ii,..
one in the Ivory Coast. I( gives technical specilic-
ations to the productions of the main planters in
the Cameroons. which arc sold principally under

the shape of reagclomeraied granulates in 33 13 kc
bales. -

asic  raw
materials which might be mixed with rubber thus
giving to manufacturers ihe possibilitv of'local
supply wi.hou. using carbon K i
» hilc geltineexcellcnl propcrlies.Tiius red clay

N .masierbaiches d .mascerbalches
reinforced with ocaP proteinv from iRARH SR

which would be unused otherwise have been
developed. a oinerwise have  been

“I"bilized viscosity arc  also
under study as faras some manufacturers re
interested

. 3
5 advicc It>call (0 a certam

of rubber manulacturers who rely i>n its
laboratory results to improve their production

producerco S c?"
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Phytophthora nicotianae var parasitica (Dastur) Water house on

Hevea brasiliensis in South

India

Thomson T Edathil and M K George
Rubber Research Institute of India. Koltay«m-685 009

hrasillensis v
during the jPAIMpli/Apra difcasc seaw'n of July 197)
nicotianaf var parasUicn wa$_isolated from tbe infecKd
petioles and fruits of rubber- _The jsiilalc. when artificially
inoculated on heallhy twigs of the clone RRIM701. pro-
duced typical symptoms of abnormal leaf full disease of
rubber under controlled conditions in the laboratory. Ths
pathoscn \nas reisolated from anilkially iooculatcd ami
infecied plant pans.

Phyiophthora causes a number t)f disease’, in
rubber. Among the varioui disease” caused by the
palhogen in rubber, the abnormal leaf fall disease.
resuling in premalurc leaf fall and die back of
lender shoots, causing considerable loss of crop,
is the mosi serious disease of rubber. Two species.
P. pahnivora (Bull) Bull, and P. meadii (Me Rae)
are reported to cause abnormal leal' fall disease
of rubber in India (2). No reports arc available
on P. nicotianae var pani.\itica causing any disease
in Hereo. This isthe first report of this pAthoeen
causing abnormal leaf ftill disea” in Hevea.

Materials and Mtthod

During the Phvniphlhoui disease season m July
1971. infected petioles and fruits of rubber were
collected from an isolated rubber estate snuatftt
at an elelalion of about 915 meters M. S- L. at
Vundiperiyar. Kerala Siaie. li>dia. The pathogen
was isolated by tissue culturing ot ihe®
materials on poluto-dextrose agar and identified
as P. niivrimae var parasitica by the Common-
wealth Mycological Institute. Surrey. England
(IM1 No. 165773). The fungus was grown on
llilvereiil media to >ludy its morpholoay and
repruducllon The isolate »as

5}« rangia in Lima.I>ean agar
1Bur and SOI| ettracl agar.’

rubber plants (RRIM 701) «ire
spurang'al suspension °f 1*

| otwias £
Healthy [*tgs ot

fres

sporangial suspension, Inoculatea i«g=.

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 pruduced typical black lesions
on the petioles 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 of 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/*

Fig. 1



Fig. 2

forming rather tardUy (after 2 weeks), imercalry,
becoming yellowish brown with age. Sporangia
were broadly ovoid, with sphericai basal portions
and not noticeably narrowed in the apical part.
papiHale, measured 42.73/" x32.40(U on an average
(Fig. 1). Sjwrangia got detached with a very
short pedicel. Oospores were not produced in
single culture, but were readilv formed when pair-
ed with P. mfoc///land measured 24.99//. antheridia
spherical (Fig. 2). Culture was irregularly fiuffv
in an irregular rosette pattern (Fig. 3|.

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

E V Thoma*. K S Gopalakrishnan 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. Most of the
general purpose synthetic rubbers are available in
oil extended forms and have definite advantages
in the manufacturine operations. The earliesi
attempt at extension of natural rubber was by
using pine tar (3). Subsequently various process
oils have become popular as rubber extenders and
plasticisers In the studies conducted by Van
Amerongen (10). mixing of oil with natural rubber
was done in the dry stage by mastication in open
inilis.  Grosch (4), has later compared the service
properties of the treads prepared from oil extend-
ed natural rubber with that of OESBR, Simulta-
neously attempts were made by the various Rubber
Research Institutes for the preparation of oii ex-
tended natural rubber from late\ (7. 8. 9)
(OFNR-L)

The difikuliBCS encountered during the earlier
stages of preparation of OENR-L were its
decrease -n physical properties and the cold flow
characteristics. These defects were mainly due to
the attack of the rubber hydrocarbon by the oil
molecules (6). So attempts were made to carry
out oil extension .tRer treating (he latex with cross
linkmg agents or after addition of carbon black (11.
Lat r with the intr.'duction of mi>dern prt>cessing
methods Chin Pen Sung and O’conell (21 have
reported that oil extension of 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
of the dr> oil mixed (OENR ~D) stocks,
Karunarathne (5) in aneariier work has reported
(hat the service properties of the treads prepared
from OENR 1. 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
or eliminating peptiser in (he haabury mixing ot
OENR—L and low viscosity rubber containmg
10 phr oil. (ii)to arrive at satisfactory levels ol
011 content for the preparation of oil extended and
low viscosity nibbers. (iii) to assess the road
wearing qualities of tread rubber prepared trom

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

.Materials and Mithnd>;

Two types of 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:

Oil emulsion was prepared by heating oil with
the required amount of stearic acid (4% on weight
of oil for aromatic and I5°<> 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
stagesshould 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, of 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, 20and 30 Phr oil content were
prepared using the two grades of oil. In dry
mixing, the corre!;ponding levels of 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 of four
months.  The formulation used for assessment is
given below:



Rubber — 100.0
Qil — {variable)
HAF Black - 50.0
ZnOo - 5.0

Si. Acid — 2,0

H8S — 0.85

S . — 2.25

Compounding of sheet rubbers containing different
levels of the'two oils was carried out in 12"
laboratory mill according to ASTM procetlure
Simultaneously dry rubber sheets were also
compounded in the same formulation with addition
of corresponding levels of oil, in each, as present
in the respective OENR—L. The samples were
cured at the optimum cure time (from Viscuro-
metcr data) for the determination of various
physical properties and physical tests were carried
out on the cured samples.

Large scale mixing studies to asi»ss
the processing diaractcristics:

Large scale mixing studies were carried out in
a size 3A banbury. These studies were conducted
using sheet rubbers extended in the latex stage
with 22.5 and 10 Phr aromatic oil. Dry sheet
rtibbers were prepared from the same lot of latex
and oil mixing in the dry stage was carried out for
assessing the time for compounding. The formul-
ations and the schedule of mixing used are given
below:

Rubber — 100

Qil — (Variable)
Pcpliser - (As lequired)
HAF. Black — 50

Zno — 5

St. acid —

PBN ~

HBS — 0.6
VulcalardA  — 05

Sulphur — 20

The details of the compounding are given below;
Balcli IOENR—L with 22.5 phr aromatic
oil. No peptiser

Balch i Dry sheei rubber blended wilh 22.5
phr aromatic oil in banhury
(OENR-D) Peptiser 0.2 phr.

Baich 11l Sheet rubber extended in ihc latex
stage wilh 10 phr aromatic oil, No
pepliscr (low viscosity).

Balch IV Dry sheet rubber blended with 10 phr

aromatic oil in banbury (Peptiser
0.2 phr)

Schedule of mixing:

Batch | Balch 1l

nw in OiiJeTof Time in OrdiT of
ininiires addition minutea addition
0 load 0  Load rubber
OENR-L + peptiser

} Zinc oxide 1 Zinc oxide
H Stearic acid 2 Stearic acid

+ J black + i black
3 ith Black 4 iBlack + oil.

4th Minute Dump. 5th Minute Dump

Sulphur, accelerator and other ingredients were
mixed by a second stage of mixing after cooling
the stock overnight. The same mixing cycle was
used for Batches 111 and IV. In the case of Batch
I11, peptiser was not required in the first stage of
mixing even though there was no reduction in
mixing time The dump temperatures of the
banbury while mixing the OENR-L slocks were
found to be lower than those for the drv mixine
operations.

Preparation of (read and evaluation of
Service properties;

The compounded slocks obtained from batch 1
and Il were used for the production of tread
rubber. The stocks were homogenised in mixing
mill and extruded through a factory extruder, so
as to obtain standard treads for jeep tyres. Cushion
backing was also given on the extruded treads at
the time of extrusion. Smooth extrusion was
possible in both cases and the extruded stocks
were free from defects. The treads were used for
retreading the jeep tyres of the Rubber Research
Institute of India, In all cases, where the service
testing was carried out, care was taken to see that
the load on the experimental tyres was identical
during actual service. This was ensured by fixing
the tyres retreaded with dry and latex extended
treads on either side of the back wheel of the jeep
The position of the tyres was intcr-changed
periodically

Results and discussion:

Table | gives the change in Mooney Viscosity
ofthe OENR-L during a storage p<*riod of four
months.  Table Il gives u comparison of the
physical properties of rubbers extended wilh
diflerent levels of naphthenic oil in the dry and
latex stages, while Table HI gives the correspotKl-
iiig values for aromatic oil. These results are
further explained in the histograms 1, Mand HI.

From Table | itcan be seen that the storage
hardening in OENR-L decreases as the oil content
increases. But the hardening observed for low
oil concentrations is almost comparable to that for
ordinary sheet rubber. An examination of the
data in table 1l and MI and the three histograms



will show that the physical propcrUes of oil
cxtencled rubber prepared in the dry and latex
stage arc comparable. From the histograms it
can also be seen that the pcrcentage rcleniion in
physical properties after aging is in general sufwrior
for aromatic oil. The abrasion resistance of the
itockj- with 30 phr aromatic oil is found to decrease
to a considerable extent, Because of these two
reasons in the large scale studies, aromatic oil is
used and the level fixed forOENR-L was 22.5 phr.
From Trebles 1l and 111 it may also be seen that
there is no appreciable drop in any of the mechani-
cal properlies at an oil loading of 10 phr. But
sheet rubbers with this level of oil can give a
reasonable reduclion in Mooney viscosity. So in
the large scale studies 10 phr oil level is seleclcd
for lhe preparation of low viscosity sheet.

Under large scale mixing studies it was explained
jhat the OENR-L with 225 phr aromatic oil
could be masticated and compounded in the
banbury without the use of peptiser. Further it
is also observed that Ihe mixing of black and other
ingredients with OENR-L could be carried out.
one minute earlier than lhat with the dry oil mixed
lot. These observations clearly "ihow that uie of
oil extended rubber will help in reducing the cost
of compounding and in increasing the through put
of the basic mixing units. It is further seen that
the sheets with 10 phr oil also do not required
peptiser for mastication.  But the storage harden-
ing of the sheets with low levels of oil is appreci-
able. and so it is doubtful as to whether these
arades can give the same performance after a
storage period of six months as the fresh sheets.

In the studies conducted hy Karunarathne
tloc~cit) it is reported that the wearing qualities
of treads prep;ired from OENR-L i» inferior to
that fromOENR D. But in the present study,
there was no indication of evccssive wearing loss
m the ease of treads obtained from OENR-L
Further, the reireuded treads do not show any
tendency for tread separation, oil migration or
groove cracking. The treads with lhis high level
of oil could complete sati&faaory running tor
16000 Kras, h all these aspects the tyres reiread-
edusingOFNR-Land OENR-D gave comparable
performance

Itmuy be seen from the tables Hand Il that
ihere is a drop in physical properties of the
valcanisates as the oil
observation is in agreemenl with that of the
revious workers (Va o
at high oil loadmgs. pvopemes like hardness and
abrasion resistance are
it may be remembered that OENR or OtibK is

ing satisfactory service properties.

Conclusions:

(i) Use of OENR-L will help in reducing the
ng lime and in eliminating the cost of peptiser
Ui) The service properties of the tread prepared
from OENR-L and OENR-D are comparable
(1) Storage hardening of raw rubber with high
levels of oil is not appreciable, (iv) Lo\\ viscosity
rubbers also do not require peptiser in .banbury
mixing provided there isno 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 Dr. P. John Jacob formerly
Dy. Directors of R. R ., in the standardisation
of procedure for preparation of 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 of 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.

BibUo{Faphicfll References

CHIN PENG SUNG. Versatility of the Hevca-
crumb  Proccss—Applications  to  Oil-
extended and Constant Viscosity Natural
Rubber. Plant bull Rubb Res Inst Malaya.
86; 1966; 111,

CHIN PBcia siNO and t'oonneu (j). Oil-
exten-iion of Natural Rubber at latex stage.
J, Rubb Res Inst Malaj/a. 22: 1969 ; 91.

DE FRANCE (Mj) and KRAVITS(WJ). Ind Png
Chem, 23; 1931; 824. (cf. No 10beiow).
VAN ami:rON(SKN (oj) and ue dec kur (hcj).

N

~

w

IS

«R()Sat (KA). ML SWIFT tP) and WHIEtANS
(ma). Oil-extended natural rubber, its
compounding and sctvic-i testing. Rubb
J. 21,9 19fi6 ; 76.

KARUNARATNE (SVN).  Use of OiFextended
natural rubber in passenger car /etreads
based on oenr & oini"m. RRfC bull.
4; 1969; 33.

naunon (wjs> maldw”n (IOSES) and smith
(wf) Oil-ResiMing Rubber, Trans Inst
Rubb Ind. 9; 1932; 169.

7 BO.™ IIND,.)

vines for the penud from 1stAp il 1965 to

30th September 1965. P 60. Kottayam

Rubber Board,

@

=S



Rubber — 1000

Oil — (variable)
HAF Black — 50.0
Zno —_ 5.0
Si. Acid — 20
H6S —_ 0.85
S . —_ 2.25

Compounding orsheet rubbers containing difTereni
levels of the two oils was carried out in 12"
laboratory mil! accordinj! to ASTM procedure.
Simultaneously dry rubber sliecls were also
compounded in the same formulation with addition
of corresponding levels of oil, in each, as present
in the respective OENR—L, The samples were
cured at the optimum cure lime (from Viscuro-
meler data) for the determination of various
physical propertie.’; and physical tests were carricd
out on the cured samples.

Large scalc mixing studies to assess
the processing diaractcristics:

Large scale mix.ing studies were carried out in
a size 3A banbury. These studies were conducted
using sheel rubbers extended in the latex stage
with 225 and 10 Phr aromatic oil. Dry sheel
rubbers were prepared from the iame lot of laiex
and oi) mixing in the dry stage was carried out for
a&sessing the lime for compounding. The formul-
ations and the schedule of mixing used are given
below:

Rubber 100

Qil (Variable)
Peptiser (As required)
HAF. Black 50

Zno 5

Si. acid

PBN 2

HBS 0.6
Vulcalard A 0.5

Sulphur 2.0

The details of the compounding are given below:
Batch I OENR -L with 22.5 phr aromatic
oil. No peptiser.

Batch 11 Dry sheet rubber blended with 22.5
phr aromatic oil in banbury
(OFNR-D) Peptiser 0,2 phr.

Batch 1If Sheet rubber extended in the latex
stage with 10 phr aromatic oil. No
peptiser (low viscosity).

Batch IV Dry sheet rubber blended with 10 phr
aromatic oil in banbury (Peptiser
0.2 phrj.

Schedule of mixing:

Batch Il
Time in Order of Time in Order of
miiii/ftw addition mimui's adciitian
0 load 0 Load rubber
OENR-L + peptiser
1 Zinc oxide 1 Zinc oxide

11 Stearic acid 2 Stearic acid

+ 1 black -i-| black
3 ith Black 4 iBlack+oil.

4th Minute Dump. 5ih Minute Dump.

Sulphur, accelerator and other ingredients were
mixed by a second stage of mixing after cooling
the stock overnight, The same mixing cycle was
used for Batches Ill and 1V, In the case of Balch
I11. peptiiKr was not required in the first stage of
mixing even though there was no reduction in
mixing time. The dump temperatures of the
banbury while mixing the OENR-L stocks were
found to be lower than those for the dry mixing
operations.

Preparation of tread and evaluation of
.Scrvice properties:

The compounded stocks obtained from batch |
and 11 were used for the production of tread
rubber. The stocks v.'ere homogenised in mixing
mill and extruded through a factory extruder, so
as to obtain standard treads for jeep tyres. Cushion
backing was also given on the extruded treads at
the time of extrusion. Smooth extrusion was
possible in both cases and the extruded stocks
were free from defccls. The treads were u.sed for
retreading the jeep tyres of the Rubber Research
Institute of India. In all cases, where the service
testing was carried out, care was taken to see that
the load on the experimental tyres was identical
during actual service. This was ensured by fixing
the tyres retreaded with dry and latex extended
treads on either side of the back wheel of the jeep.
The position of the lyres was inter-changed
periodically,

Results and discussion:

Table 1 gives the change in Mooney Viscosity
ofthe OENR-L during a storage prriod of four
months.  Table Il gives a comparison of the
physical properties of rubbers extended wiih
dilferent levels of naphthenic oil in the dry and
latex stages, while Table Il gives the correspond-
ing values for aromatic oil. These results are
further explained in the histograms 1, Il and 111

From Table 1 itcan be seen that the storage
hardening in OENR -L decreasesasthe oil content
increases. But the hardening observed for low
oil concentrations is almost comparable to that for
ordinary sheet rubber. An examination of the
data in table Il and 111 and the ihree histograms



will show thal 1Ihe physical properties of oil
exicnded rubber prepiircd in ihe dry and latex
stage arc comparable. From the hiilograms it
can also be seen that the percentage retention in
physical properties after aging is in general superior
for aromatic oil. The abrasion resistance of the
Slocks with 30 phr aromatic oil is found to decrease
to a considerable extent. Because of these two
reason!: in the large scale studies, aromatic oil is
used and the level fixed for OENR-L was 22.5 phr.
From Tibles Il and 111 it may also be seen that
there is no appreciable drop in any of the mechani-
cal properties at an oil loading of 10 phr. But
sheet rubbers with this level of 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.

Under large scale mixing studies it was explained
that the OENR-L with 22,5 phr aromatic oil
could be masticated and compounded in the
banbury svithout the use of peptiser. Further it
is also observed that the mixing of black and other
ingredients with OENR-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
of com[)Ounding and in increasing the through put
of 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 of the sheets with low levels of oil is appreci-
able and so it is doubtful as to whether these
grades can gile the same performance after a
Storage period of six months as the fresh sheets,

In the studies conducted by Karunarathne
(liK-cit” it is reported that the wearing qualities
of treads prepared from OENR-L is mferior to
that fromOENR D. But in the present study,
(here was no indication of excessive ""ring loss
m the case of treads obtained from OtNK I.
Further, the relreaded treads do not show any
trndcncy for treal sepatslion, oil migfalion or
groove cracking. The treaJs will, lhis high leve
Sr oil could complcle salisfaclory tunning lor
IWXXI Kms. 1" all Ih'sc iispeclsthe IyrC! rclread-
eJ uningOENR L and OENR D gaiecomparable
performance.

It may be seen from the tables 11 and Il that
there is a drop in piiysical properties of ihc
valcanmaes as the oil the
observation is in agreement with

previous workers (Van Amerongen-1"'-cit). Thus

SSEfSiSSs

ing satisfactory service properties.

CoDcJusions:

(i) Use of OENR-L will help in reducing the
mixing time and in eliminating the cost of peptiser
tii) The service properties of the tread prepared
from OENR-L and OENR-D are comparable,
(iii) Storage hardening of raw rubber with high
levels of 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 amount of oil

Blank
Naphlhenic Qil 7.5 Phr
Naplnhenic Oil 25 Phr

Qil-Extension of Natural Rubber Proc Aromatic Oil 7.5 Phr
Rubb Tech Conf, London. 1954; P 640. N R
Cambridge. Heffer, 1964. Aromatic Oil 25 Phr
N . LN LN LN LN DN DN
Physical Properties 5Phr 10 Phr 20 Phr 30 Phr 5 Phr 10 Phr
Modulus 300% Kg/cnit
BA 2095 1723 166,1 150,4 188.0 210.7
AA 219.3 J89.2 174.4 158.7 2321 222.3
Tensile strength Kg,cm*
BA 279.3 2739 297.5 323.1 279,2 322.9
AA 230.7 202.8 186.1 230.4 266.6 297,6
Elongation at break%
BA 380 420 450 490 384 406
AA 315 318 320 396 342 378
Hardness Shore A 58 54 49 45 56 50
Resilience % 64.0 6L5 60,0 61.0 66.5 64.1
Abrasion loss cc/hr. 0.2649 0.3207 0.3146 0*3548 02468 0,2470
LN  Latex extended vfith naphithenic oil.
DN  Drv extended with naphthenic oil.
BA  Before ageing.
AA  After ageing for 96 hours at 70 + 1°C.
Tabte Il
Physical properiies LA LA LA LA DA DA
5 Phr, 10 Phr. 20 Phr, 30 Phr 5 Phr, 10 Phr
Modulus 3007{, Kg.cm*
BA 1835 1822 152.4 112.1 229.8 1«9.2
AA 214.6 2040 161.6 134.6 242,7 205.6
Tensile strength Kg cm-
BA 2835 283.6 280.3 252,7 320,0 332.6
AA 231.8 2343 242,4 233.2 279.4 288.6
Elongation at break%
BA 410 430 444 500 392 454
AA 326 340 410 445 345 406
Hardness Shore A 59 55 51 45 55 55
Resiliencc% 62.0 61,0 59.5 59.0 63.1 61.0
Abrasion loss cc/hr. 0.2384 0.2336 0.2686 0.4592 0.2632 0.2857

LA Latex extended with aromatic oil
DA Dr> extended with aromatic oil

BA Before ageing,

AA  After ageing for 96 hours at 70 +

ML (1+4) loOC

19-2-73 13-6-'73
83 95
70 88
49 57
73 88
52 58
DN DN
20 Phr 30 Phr
1413 126.3
157.9 156.!
278.2 286.5
229.4 259,8
490 490
390 412
47 47
64.1 62.5
0.3454 0,6612
DA DA
20 Phr, 30 Phr.
1333 105.9
157.5 128.x
268.1 2499
225.3 235,6
456 496
412 446
49 45
60.0 59,0
0,3725 0.5916

1“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 | Punnooje, M Abdu) Ka»am and S Narayanan Potty
Rubber Research Institute of Ind», 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 in two nurseries of the Rubber Board. A
uniform dose of nnm%fen at the rate of 2S0 kgi'ba was
supplied through the different fertilicrs. It was observed
frora all these frials that there wa? no significant difference
among the three fertilizers -iz; ommonium sulphate, i

Tlie beneficial cffects of nitrogenou«> fertilizers
on the growth of rubber seedlings have been well
established. Exhaustive experiments were done in
these lines by Middleton and Chin TetTsoy (1964)
and Saleh (1965) in Malaysia and by the Rubber
Research Institute of Ceylon (Anon. 1966 and
1968). But no experimental e\idence is at present
available to prove what form of nitrogenous
fertiliser would be mostefficient and economic for
rubber seedlings under the soil and climatic condi-
tions of the rubber grofting tract.s of South India
Hence with this object in view, the present investi-
gation was taken up in which five forms of
nitrogenous fertilizei* commonly available in the
market viz; ammonium sulphate, urea,ammonium
sulphate nitrate, calcium ammonittm nitrate and
Chilean nitrate were mcluded,

Kxperimeotal

AbiliKationa! trial \\as conducted in the RRII
nursery and in the Central Nursery of the Rubber
Board in 1969-70, The trial was repeated in
197a-71 and 1971-72 in the Central Nursery, hor
the repetition of the trial, new areas wc'e selected

esery year. The following were the treatment-"
included in ihc trial:

TI Urea

T2 - Ammonium sulphate nitrate

X3 — Chilean nitrate

T4 Calcium ammonium nitraie

J5 _  AmiTtonium sulphate

T6 — No nitrogen application

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

at a spacing of .~0x30cm during August Septem-
ber. The plotsize was 3x 1.2 m with 40 seedling™.
A uniform dose of nitrogen al 250 kg'ha was
applied in thedifTerent forms as per the tr«Iment>,
in two equal split doses at 8 and 16 weeks after
planting. Phosphorus al 300 kg Ps05,.ha. potash
al 250 kg KjO ha and magnesium at SOkg 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 of plants and forked into
the top 2-3cm of soil using a mammatty fork.
The beds were mulched with dry leaves after
fertilizer application. ~ The iinal height and
diameter of individual seedlings in the net plot
area of cach plot consisting of 16 «edlings were
recorded during June-July every year.

The height of the seedling was measured from
the collar region of the stem to the apical grow-
ing pointand 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 of comparison, the percentage figures
are also furnished along with the transformed
angles in the body of 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 of seedlings, no signi-
ficant difference in response was noticed among
the various forms of nitrogen at the RRII Experi-
ment Station during 1969-70 season. The average
effect of nitrogenous fertilizers was signilicantly
Auperior to that of 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
of 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 | 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 idlings, a
briocationat trial was condmrtcd during the period fram
1969 to 1972 in two nurseries of ihe Rubber Board. A
aniform doce o nitrogeo at the rate of 250 kglha was
supplied through the diKrent fertliers. 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 of nitrogenous ferlilizer?
on the growth of rubber seedlings have bctn well
cstabtished.  Exhaustive cxpcrimenU "ere done in
these lines by Midclicion and Chin Tet Tsoy 09M |
and Saleh (1965j in M;ilaysia and by the Rubber
Research Institute of Ceylon (Anon. 1966 and
1968). But no experimental c%idence is at present
available to prove what form of nitrogenous
fertiliser would be most efficient and economic for
rubber seedlings under the soil and climatic condi-
tions of the rubbct growing tracts of South tndia.
Hence with this objectin \iew. the present in\esii-
gatioii was taken up in which five forms of
nitrogenous fertilizers commonly available in the
market viz; ammoniimi sulphate, urea,ammonium
sulphate nitrate, calcium ammonium nitrate and
Chilean nitrate were included

K.vpcrimenta!

A bilocational trial was conducted in the RRII
nursery and in Ihe Central Nurser>’of the Rubber
Board in 1969-70. The trial was repeated in
1970-71 iind 1971-72 in ihe Central Nursery. For
Ihe repetition of the trial, nev, areas were selected

every year. The following were the treatment!,
included in ihc trial:

TI Urea

n Ammonium sulphate nitrate

T3 Chilean nitrate

T4 Calcium ammonium nitrate

TS5 \mmonium sulphate

T6 No nitrogen application

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

ata spacing of 30 x 30 cm during August,'Septem-
ber. The plotsize was 3x i.2 m with 40 seedling,™*.
A uniform dose of 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
at 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 2-3cm of soil using a mammatty fork.
The beds were mulched with dry leaves after
fertilizer application. The Rnal height and
diameter of individual seedlings in the"net plot
area of each plot consisting of 16 seedlings were
rt.*corded during June-July every year.

The height of the seedling was measured from
the collar region of the stem to ihe aptcal grow-
ing pointand 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 of 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 of means.

Results and Dlscuvsion

With regard to the height of seedlings, no signi-
ficant difference in response was noticed among
the various forms of nitrogen at the RRII Expen-
ment Station during 1969-70 season. The average
effect of nitrogenous fertilizers was significantly
superior to that of 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
of seedlings also. Ammonium sulphate nitrate



gale ihe maximum diameter foUowed by urea and
jimmonium sulphaic

Sioniiicanl differences among the irejitmenls
were noliced in the percentage of buddabte seed-
lings. Ammonium sulphate nitrate and urea were
significpnliy ~belter than calcium ammonium
nitrate. The highest mean values were obtainco’
for the treatments of ammonium sulphate nitrate
urea and ammonium sulphate. No significant
dilTerence in responses was noticed among
ammonium sulphate nitrate, urea, ammonium
sulphate and Chilean nitrate. The average effect
ot' nitrogenous fertilizers also was significant.

No significant difi'erencc was noticed among the
different forms of nitrogen for mean heights,
diameter and percentages of buddable seedlings in
the experiment conducted at the Central Nureery
during 1969-70 season. However, the highe.st
mean values were obtained for the treatments of
ureaand ammonium sulphate in all the three cases.
The average elFect of nitrogenous fertilizers was
significant.

Regarding the height of &eedli“g®. significant
dtfFcrencci were noliced among the treatments in
1970-71 trial atthe Central Nursery. Ammonium
suiphatc and calcium ammonium nitrate gave
sigmficantly better heights over that given by
CTiilean nitrate. The maximum mean height was

obtained for ammonium sulphate followed bv
calcium ammonium nitrate and urea. The averag®
en'ect of nitrogen application was significantly
better than the no nitrogen treatmeiil.

With regard to the diameter of setrdlings also
signiOcant difTerences were noticed among ihe
treatments Ammoniun) sulphate and calcium
ammonium nitrate gave significantly increased
diameter than Chilean nitrate. No significani
difference was noticed among the treatments of
ammonium sulphate, calcium ammonium nitrate,
urea and ammonium sulphate nitrate. The
highest mean diameter was given by ammonium
sulphate followed by calcitim ammonium nitrate
and urea, The average cfTect of nitrogenous,
fertilizers also was significant.

In ihe case of percentage of buddable seedlings,
no significant difference was noticed among the
diJTerent forms of nitrogenous fertilisers, The
heighe&t percentages were obtained for the treat-
menib of ammonium sulphate nitrate and ammo-
nium sulphate. The average effect of nitrogenous
fertilizers was significant.

In the Central Nursery, during the 1971-72
~Ason no significani difference was noticed among
the treatments either for the mean heights or
diameters. In both cases heighest mean valuc->
were recorded for urea.

Mean tablesfor height, diameter and percentage o f buddabh seedlings.

Mean diameter ii

Mean angles pcrceiiisges

Central Nursciy

Treatment' RRII Central Nursery RRii Cential Nursery RRII
1969-70 69-70 70-71 71-72 69-70 69-70 70-71 71-72 1969-70 69-70 1970-71
TI Urea 1041 160.2 1424 115.) 1221 16.15 14.65 12.07 17.6 (10.7)" 45.1 (50.6) 35.5 (33,9"
T2 Ammonium
sulphate
nitrate 1041 157.0 1411 103,6 12.26 15.66 14.53 10.90 18.3 (11,6) 41.3 <43.8) 37.8 (37.9)
T3 Chilean
nitraie 952 1552 137.8 110.6 H.73 1572 140S 11 30 127 (8.1) 44 2 (486> .H9(33.5)
T4 Calcium
ammonium
nitrate 99.9 152.7 147.6 112.3 11,72 1548 1537 11.75 107 (6.7) 41.7 (44.3] 36.5 (35.7"
T5 Ammonium
sulphate 101.0 158.4 1487 1120 12.10 1586 1549 1201 13.4(10.9) 45 3 150.5) 37.8 (37.9>
T6 No nitrogen 91.2 1402 1208 112.6 11.30 14.10 1246 11.92 7,5 (1.8) 31.4(20.7) 21,0 (15.3>
S.E 3.30 431 318 355 031 044 0.36 038 227 3.2 2.93
C.D.(5%) . 124 91 : R 13 L 6.5 9.2 83

«Percentages given in brackets.



A general evaluation of the elTcci of the various
fertilizers on the three parameters studied would
indicate that there is no difTerence among
ammonium sulphate, urea and ammonium sulphate
nitrate, Calcium ammonium nitrate comes only
next 10 these rcriili/*rs and Chilean nitrate is the
least effective among the lot. ~ Similar results were
obtained by Saleh (1965) for urea and i

rayalu. Assistant Statistician for the statistical
analysis of the data and the staff of the Agronomy
Division for the assistance rendered fay them at
various stages of this work. The authors are also
thankful to the officers and staff of the Ceotral
Nursery, Karikkattoor and the RRH Experiment
Station who gave neccssary facilities and co-oper-

sulphate in rubber seedling nursery. The results
obtained by the Rubber Research Institute of
Ceylon (1966 and 1968) on immature rubber are
also in support of these findings. The whole of
nitrogen in ammonium sulphate, the majority of
it in ammonium sulphate nitrate and the half of
it in calcium ammonium nitrate are in the form
of 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
also, 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 of Chilean nitrate noticed in
this trial also is in agreement with the results
obtained by Middleton and Chin Tet Tsoy (1964).
This can be attributed to the fact that the whole
of nitrogen in Chilean nitrate being in the form
of NO, ions, is liable to leaching loss (Vickar??
<tl. 1963)
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Microheiices in Hevea Latex : their Isolation and Electron Microscopy*

J B Gomez and Esah Yip

Rubber Research Institute of Malaysia .Kula Lumpur

Summary

Jn Hevea brosUirnsii latex chero are lysosonie-like
organelles known as iutoids. [n some cases mature lulo-
idsconlaiD fflinute inclusioas with an open helical confi-
suration, which we disienate microheiices: these are dis-
tinct from ihe microfiHrih found in young lutoids. Mien’-
hclices can be obtained in qiUDIily by suitable treatments
of Bserum, the fluid Trom wiihin lutoids Ihe structure
of the microhcliccs, as observed by electron micn'scopy.
b discribed and their possible significance is discussed.
They appear to be largely com pp” of a basic protein

The latex in the vessels of Hevca brasHiensis
has been shown to be a specialized cytoplasm
containing several cjrioplastnic organelles other
than rubber particles (2,6,14.8). 01" these parti-
cle types, the lutoids have attracted great atten-
tion in recent years due to their probable involve-
ment in the mechanism of latex flow and plugg-
ing(15). Lutoids can be considered as vacuoles
(7,13) and as lysosomes (I1, 12); these two con-
cqjts are not contradictory; maiile(9) has pre-
sented evidence for the equivalence of vacuoles
and lysosomes in plant cells in general.

Lutoids in latex vessels from young tissues
contain microfibrils, each with the structure ofa
tightly coiled helix (2. 7).  These microfibrils
have been well chjracterized by Dickenson and
others (3. 4, 5).

Dickenson (2) observed a second type of mi-
crofibril in centifuged suspensions from mature
trees. This had a zig-zag configuration. Sou-
thorn and Yip (16) encountered sin-.ilar struc-
tures during an investigation of the action of
dialyzed B scrum on rubber particles in \itro.
Tala (17), at the last IRRDB symposium, men-
tioned a structural component of mature lutoids
detected by electron microscopy. The present
paper is conocrned with these structures, wh'ch
we designate microhcliccs.

Materials and methods

Tissue sections were prepared by removing
plugs of bark from the trunks of mature Hevea
trees of the clone Tjir 1. Samples were taken
from bark treated for 18 months with the yield
stimulant 2-chloroethyl phosphonic acid (1) as
well as from untreated control trees. The plugs

were subsectioncd under 2", osmium tetroxide
fixative prepared in phosphate bulTer pH 7,0
containing 0.3 M sucrose. After 24 hours of
fixation in osium tetroxide the tissue was washed
and dehydrated in a graded ethanol series before
embedding in Epon 812 for final sectioning wiih
a Porter-Bhim microtome. Latex vessels from
the inner, soft bark were studied 1-y this method.

Fora study of isolated luloids. in .'fction. latex
of clones RRIM 600 and Tjir 1 was collected
under chilled conditions after tapping the trees.
Both control trees and trees stimulated with
2-chloroethyl phosphonic acid were used. The
latex was centrifuged at O-5"C in a Spinco model
L centrifuge essentially as described by Moir(l0).
This gave the three main fractions mentioned
above, with the bottom fraction showing several
‘zones’ as also described by Moir. The plastic
lubes were pierced to drain o(Tthe C serum, then
cut to obtain the bottom fraction. The fluffy
white material at the top of this (+zone 67) was
scraped off and discarded and a sample of the
ccntral mass of the bottom fraction Czone 8°7)
was scooped up for fixation. Fixation and cm*
bedding were carricd out for tissue sections
except that the fixation time was 2 hour'i inst ad
of 2i hours

To prepare B serum, bottom fraction was made
in the same way, except that zone ft was usually
removed by rinsing with 0.4 M rnannilol,
Bottom fractions from several tubes were then
pooled and subjecied toalernate freezing and

thawing i/sing dry ice/alcohol mixi.irc. Thepro-
duct was then centrifujied at 12,000 r. p m
(= 11,00 g maz) for 30 minutes in u Marlin

Christ centrifugc. The supernatant serum thus
obtained was dccanted from the sediment, con-
sisting o fd “bris from ruptured lutoid membranes
etc., and filted.

Dialysis of B serum against di*t"lcd water
for 24 hours produced a precipitate. This was
collected by ccntrifugation and negalively stained
with 1% phosphotungstic acid at pH 6.0 or pH
7.0 and observed under the cleclron microscope-

All the electron micrographs were taken wilh
a Philips EM 100 B electron microscope.

1 and Development Board Scientific Symposium. Cochin



Re<.ulls

figure I shows a lutoid in a tissue section
trom a tree (clone Tjir 1) stimulated with 2-chlo-
rocthyl phosphonic acid. Numerous microhelic-
cs are visible, both longitudinal and tangential
profiles being frequent. The individual micro-
helices arc mostly more than 1 um in length with
a diameter of about 300° A. The fibre width is
of the order of 50" A and the pilch of the helix
IS approximately 200° A, The axis of he helix
is hollow.

No inclusions of microhelical material have
been seen in (utoids in tissue from untreated
trees. They show clear spaces with an occasion-
al osmiophilic pa“ticle inside (Figure 2).

Figure 3 shows isolated lutoids Irom the
hottom fraction of centrifuged latex from control
tree*, of clone RRIM 600 and figure 4 shows
those from stimulated RRIM 600 trees. The
stimulated sample shows microhelices in the
lutoids although they are notas numerous as in
Figure 1. The control sample shows no raicro-
helices.

figure 5 ShowS sections of isolated lutoids
from the bottom fraction of latex from control
trees of clone Tjir 1. In this instance, there is
evidence of the presence of microhelices in some
of the lutoids in the preparation. They are.
however, more numerous in some sections of
isolated lutoids from the latex of the corresi>ond-
ing stimulated Tjir 1 trees {Figure 6).

Figure 7 isa preparation, negatively stained
with PTA, of the precipitate formed on dialyzing
B scrum from latex of clone RRIM fOO (untreat-
ed trees). Microhelices arepresent in quantity in
the preparation, accompanied by some apparent-
ly amorphous material.  The diameter of the
microhelices i>somewhat larger than observed in
osmium tetroxidc preparations of whole Iuwlds
about 450® A. The difference may be

microfibrib 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
ofthehelix isl25'A. The pitch of the coils is
100 A. the diameter of the hollow axis SO A
and the wall of the helix is about 50'A thick.
These microfibrils are absent from the lutoids of
latex from mature tissue; they bave been shown
to consist of an acidic protein (i. e. one of low
isoelectric point) with po-isihlv a smalt amount
of carbohydrate (3, 4. 5).

Our microhelices do resemble the ' >econd type
ofmicrofibrir 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
publlshed electron mlcrographs (@) suggest some

dil from our
though \he geneval form is very similar. The
question of identity cannot be resolved at pre-
sent.

The appearance of microhelices in large num*
bers in the precipitate from the dialysis or dilu-
tion of B serum implies the presence, in solution
in B serum, of 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 of yield stimulation
with 2-chloroethyl phosphonic acid. However,
such treatment does appear to be responsible for
the presence of 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 of microhelices in lutoids |r| trees

by the lack of shtinkage in PTA-stained prepara-
tions as compared to those fixed with osmium
tetroxide and embedded in Epon. In some sam-
ples from B Ncmm individual microhelices appear
to be assc ciated Ia\erally into bundles {Figure 8):

Ily ~ing'e microheli are observed

{Figure 9).

Microhelico are also numerous in the precipi-
tate obtained by dialysing B -erum from the latex
of untreated trees of done Tjir !.

Dilution of Bserum with distilled water (with-
>ut dialysis) also produces a precipitate in which
mt-rohdices are readily detected after negative
staining with PTA.

Discussion

The mictoheliccs described above ate clearly
disliiict in appear»nce and dimensions Irom the

with  2-- roethyl acid
was observed after 18 months of repealed treat-
ments at two-monthly intervals and may reflcct
some cumulative effect of the stimulant. This
mav be a change in the ionic concentration with-
in iutoid particles: some such changes are al-
ready known to occur: there is a fall in the con-
centration of calcium and mugnetium within
lutoids, i.e. in B-serum, in trees treated with
2-<hloroelhvl phosphonic acid (19V The pre-
sence of microhelices in lutoids isolated from
latex collected by tapping unstimulated trees may
be due to the dilution of latex that occurs after
tapping.

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



Those baiic proteins of B serum which remain
in solution after dialysis are known to floccutatc
rubber panicles in vitro, and this reaction is
thought to play a part in the ‘plugging " of latex
vessels which ultimately terminates laiex flow
after tapping (15). it is of interest to determine
whether the tnicrohelices are importanl in this
process, especially since microhelices were earlier
observed connecting some of the individual
rubber particles in suspensions flocculated by
dialyzed B serum (16). It has been found (19)
that the microhelical precipitate from dialyzed
B serum, when redissolved in sodium chloride
sohition, can flocculate rubber particles. How-
ever. dialyzed B serum from which the microhe-
lical precipitate has been removed by centrifuga-
tion also flocculates rubber suspensions strongly,
so it seems unlikely at present that the microbe-
lie material is essential to the process

Further work will bs necessary to determine
the function of these intra-lysosomal structures.

Acknowledgement

The authors wish to thank Miss Ho Lai Har,
Messers Yee Shin Meng and Chew Mian Seng
for skilled technical assistance and Mr. G. F. J
Moir for assistance in preparing the tc*t.

Bibliographical References

1 ABRAHAM (PD), BLENCOWL (JW), CHUA (SE),
GOME2 (Jb), moir (GFJ). PARIaNATHAN (SW),
sekhar(bc), southorn(wa) and v/ivcher-
LEY (PR). Novel stimulants and proced-
ures in the exploitation of Hevea 11,
Pilot trial using 2-chloroethyl-phosphonic
acid (Ethephon) and acttylene with vari-
ous tapping systems. J, Rubb Res Inst
Malaya. 23; 1971; 90.

2 ARCHER (flL), BARNARD (d), COCRDAIN (EG),
DICKENSON (pb) and MCMULLEN (ai). Stru
cture, composition and biochemistry of
Hevea latex. (In Bateman, Ed: Chemi-
stry and physics of rubber HVe substances.
London, Maclaren. 1963. P 43).

3 AUDLEY (bo). Studies of an organelle in
liexea latex containing helical protein mi

crofibrils. Proc, Nat Rubb Res Ass Jubi-
lee Conf. Cambridge, 1964. London,
Maclaren- 1965. P 67.

4 —. The isolation and composition of heli-
cal protein microfibrils from Hevea bra:
Illenjlj latex. Biochemj. 98;196f;335.

5 — and cocKBAIN (EG). Structural stabi-

lity of the protein microfibrils of Heavea
brasiliensis latex. J mol biol. 18; 1966:
321

=Y

@

15

16

18

19

DICKSON (pb).  Electron microscopical studi-
esof latex vessel system of Hevea brasi-
Hensis. J, Rubb Res Inst Malaya 2l
1969; 543.

lale.x vessel
Nat Rubb
1964.

—. The ultra-structure of the
of Helxa brasiliensts Proc.
Res Ass Jubilee Conf. Cambridge,
London, Maclaren. 1965. P 52.

(})MEe (jb) Electron microscopic studies
on the development of latex vessels in
Ileifa Mull Arg. (Ph D thesis,
Leeds University, 1966).

MATILE (PH).
pathology.
Holland.

MOIR (GFJ).

ing of Hevea latex
184; 1959; 1626.

Lysosomes
V 1. Plant lysosomes.
1969. P 406.

in biology and
North

Ultracentrifugation and stain-
Nature (London).

PUJARNISCLE (s). Caracterc lysosomal des

lutoides du latex d’ Hevea hrasiliensis
Mull Arg. Physiol veg. 6; 1968; 27.
—. Etude biochimique des lutoides du

latex d’ Hevea brasiliensis Mull Arg, Di-

flTerences et analogies avec les lysosomes.
Memoire orstom. 48. Paris, OfBce de la
Recherche Scientifique et Technique

Outre-Mer. 1971,

RIBAILLIER (D) JACOB (JL) and d’ AUZAC (J).
Sur certains caracteres vacuolaries des
lutoides du latex d’ Hevea brasiiicnsis
Mull Arg. Physiol veg. 9; 1971; 423.

soerrHORN(WA). Electron microscope studi-
es on the latex of Hevea brasHicnsh. Proc.
Sixth International Congress for Electron
Microscopy, Kyoto. 1966. V 2. Biology.
Tokyo, Maruzen Co. 1966. P 385.

—. Physiology of H"vea (latex flow), J.
Rubb Res Inst Malaya. 21; 1969; 494,

— and yip (e). Latex flow studies. 111
Electrostatic considerations in the colloi-
dal stability of fresh Wtvea latex, J Rubb
Res Inst Malaya. 20; 1968; 201-15.

FATA (8J). Current research on latex pro-
teins. (Paper presented at International
Rubber Research and Development Board
Symposium. Puncak, Indonesia, July
1973).

— and moir (gfj). (Unpublished results).
Kula Lumpur, Rubber Research Institute
of Malaysia. 1974.

vip(1). (Unpublished results). Kuala Lu-
mpur, Rubber Research Institute of Ma-
laysia. 1974.



helices.

particles



FIGURE 3. Section through isolated luloids from latex of RIIIM 600 Ircci.
(untreated trees). No microhelicchi arc visible. X 50,000.
FiouRn 4. Section through isolated lutoids from latex of stiniuluted RRIM
600 trees. Some microhclics arc visible. x 60,000.
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FioURr 7. Microheiices from dialyzed B serum (Clone RRIM ftQO). 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 Koesdarminta
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
dilute suspensions of white fraction latex, was
further iovestigaie) with regard to properties aad
structure. From this protein a ilisi

After isolation from the blood-serum and puri-
fication, a substance was obtained which could
neutralize the strong fiocculaling effect of the
“He%eamines * on a suspension of rubber panicles.

was obtained by an immunological assay technique.
Its ability to neutralize the flocculating cfFect
of the above mentioned protein compound in
suspensions of rubber particlei? and diluted iatex
was studied in vitro.

lotrodnctioo

A major basic protein compound of B-serum
with strong flocculating effect on suspensions of
rubber particles, has been i-;olated at the R. R. 1M.
(7) by DEAE cellulose column chromatography of
dialyscd B-serum at pH 9.5 and also by Archer
1)

by ammonium sulphate pre;ipi

The and neutralizing effect of 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 dialysed
against water, freeze dried and separated by means
of DE.AE cellulose column chromatography at
pH 10.

The optical density of each fraction was measur-
d findith a Zei length

B-serum.

These research workers obtained two proteins
in the isolates and Archer has named these
+ Heleamines'

As aheady du'scribed previously. «e also obtain-
ed t«o components ofthis destabilising protein by
DEAE cellulose chromatography of dialysed
B-serum at pH 10 (2),

The two components were investigated further
by high voltage phoresi with

p
of 280 n. m. and when plotted, a graph with two
peaks was obtained. The fractions of each ‘peak’
were collected and freeze dried. The isoelectric
points of both components were measured by
paper chromaiography at 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 of rubber partices
which were obtained from the top white rubber
fraction aOer high speed centrifugation The two

paper chromatography after cnrymatic hydroly-
sation with respectively papain and trypsin. In
this way the so-called fingerprmts have been
obtained”
To obtain a higher yield, the earlier

protein has been precipitated first from dialy”
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 ; Hevt.miKS' was usrf
. antifien and injected into a sheep to obtain
an untibocly by means of an inimiLnologral issas-

.oy < m—

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 1:7?: 10; 12as eluent. The paper “Jy’d
with ninhydriD and speciBc colouring methods for
determining the amino acids Hisitdine. Alamoc.
Tyrosine, and Tryptophsne.

To obtain a nhree dimensional picture’ (he fra*c
dried hydrolysate wis applied on a
G-25 column of 150x Jecm and eluted with 0.. M
acetic acid.  Each fraction was examined by paper
chromatography with the above mentioned elution
mixture of 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 of Hevea
brasiliensis laiex wilh strong flocculaling action on
dilute suspensions of white fraction latex, was
furtlicr iovestigaied v.uh regard to properties and
struclure. From this protein a ilisi i

After isolation from the blood-wruni and puri-
fication, a substance was obtained which could
neutralize the strong flocculating effect of the
“Hevcamincs * on a suspension of rubber particles.

was obtained by an immunological assay technique.
Its ability to neutraliM the flocculating effect
of the above mentioned protein compound in
suspensions of rubber particles and diluted latex
was studied in vitro.

introduction

A major 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
(Il by ammonium sulphate precipitation from
B-serum.

These research workers obtained two proteins
in the isolates and Archer has named these
“ I-"e\eamine™

As alieady described previously, we also obtain-
ed two components of this destabilising protein by
DEAIt cellulose chromatography of dialysed
B-serum at pH 10 (.2).

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

To obtain a higher yield, the Cutber mention”
nrolein has been precipitated first from dialysed
B-<erum bv ammonium sulphate, and then separ-
ated by DFAE-cellulose column chromatography

pH 10

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

TiK mixture of tht two *HcvaminM ' was used
us an antigen and injected into a sheep to obKin
an antibody by means of an immunological assay.

The and neutralizing efi'ect of respec-
tively the ‘H ines” and the anti-deitahili:
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
against water, freeze dried and separated by means
of DEAE cellulose column chromatography at
pH 10.

The optical density of each fraction was measur-
ed with a Zei p
of 280 n. m, and when plotted, a graph with two
peaks was obtained. The fractions of each ‘peak”
were collected and freeze dried. The isoelectric
points of both components were measured by
paper chromatography at pH 6.5 and pH 86. 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 metht”s for
determining the amino acids Histidine, Alanme.
Tyrosine, and Tryptophsne.

To obtain a ‘three dimensional picture’ the fr«/t
dried hydrolysate was applied on a Sepnadex
G-25 column of tSOx | cm and eluted 'fcith 0.2M
acetic acid. Ea.'h traction was examined by paper
chromatography with the above mentioned elution

Butunol-acelic acid-pyndi e

mixture of

Py
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Inwnmiziition. A solution of 2rag of the
mixture of the ‘Heveamines ‘amI3 mg alhydrogel
per ml in Siiline, was injected subcutaneously into
a sheep at two days interval during two weeks.

Lach week the presence of antibody was analy-
sed by gel precipitation test. The mavimum
iantily of the active component (antibody) was
normally reached after about one month after the
lirst injection. 250cc blood was then taken from
the sheep, which provided about 100 cc serum.

Antibody purification. The antibody was first
precipitated by 45% (saturation) ammonium sul-
phate and after dialysis against water, separated
on aSephadexG-200column withO.! M Tris-HCt
butTer in I M saline (pH 8) as eluent.

The optical density of each fraction was measur-
ed with a Zeiss Spectrophotometer at 280 n. m.
and from these valu« a figure was obtained wiUi
3 peaks. The fractions ofeach peak were collected,
dialvsed against water, and freeze dried.

By means of the agar gel precipitation iKt, the
active componentagainst ‘ Heveam'ne " was deter-
mined and further used as anti-destabiliser.

Assayfor aniiboiiy avidity. This was performed
by quantitative flocculation test o f the destablising
protein and the anti-d«tabitising substance. The
stabilising substance was then tested against a 2%
dispersion of rubber particles in water and also
against latex which was diluted with a solution of
Mannitol.

Result-s and Discussion

The isoelectric point of components | and Il
measured by paperchromatography at pH 6.5 and
8.6 were respectively 11.6 and 10.3.

The fingerprints obtained after enzymatic
hydrolyzation of the two protein components
Wwith papain showed the same prints, but the ones

after hydrolysation
peptides.

The gel precipitation test of the three compo-
nents of the antibody showed that only one of the
three components (peiik 2) was active.

The results of quantitative precipitation test of
the destiibiliser and stabiliser, which are given in
table 1 indicated that at the equivalent point the
concentration of the stabiliser (tube number 7) is
thirty times the concentration of the destabiliser,

The results of the influence of the anti-destabili-
sing protein on the flocculation time of the desta-
biliser on a suspension of rubber particles and on
latex diluted with Mannitol are given in respec-
tively table 2 and 3.

The graph plotted on the basis of the values of
table 3 indicated that the coagulation period
obtained in the experiments | D and 4 D were in
accordance with the period of experiment IA,
because in these two experiments the concentration
of the stabiliser and destabiiiser must neutralize
each other, which is in accordance with the
neutralization point on the abseissa of the graph.

with trypsin differ in live

By the addition of only stabiliser, the coagulation
period of (diluted) latex of 15 hours and thirty
minutes was prolonged with 3 hours and reached
a maximum of about 18 hours and 30 minutes
which was further constant and means that in
(diluted) latex the factors which were responsible
for the natural coagulation of latex, were influenced
for only 20“/, of the lime by the derived stabilising
substance.

As the stabilising substance is specific in the
neutralization of the destabiliser. probably wc can
draw the conclusion that the destabilising factor,
released by the lutoids, under normal conditions
does not play a dominant role in the natural
coagulation process of latex and is only important
for the termination of latex flow on the tapping-
region (5).

Quaiiiiiaiive predpiialion test belweun the dcstabHiier {fl.2 ms per ml) and
aiiti-deaiabiliser (*,0 mg per ml)

Tube number 1

Anli-destabiliser 0,125 0,250 0,500
(2 mg/ml) in ml.

Dcslabilising piotdn 0,500 0,500 0,500
(0.2 mg/ml) in ml.

Precipitation period 186 120 "

in minutes

5 10
0750 100 125 150 175 20 25
0,500 0,500 0,500 0,500 0.500 0.500 0,500

73 58 51 42 65 70 10-

From this table it is apparent, that tube number seven showed a specific flocculation rone.
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Tabu

The fn/Zilfwe of the iliser o,ui anti

3

on the

diluted with Manniioi

Experiment A
Tube nutnber 1
Latex (ten times

diluted with Mannitol 5 5 5 5
0.4 M) in mL

Destabiliser (1 mg!
iml)in ml
Anti-Dcstabiliser
(10 mg/ml) in ml

Coaglila- Hours 15 07 5
lion
period Minutes 30 23 35 14
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Relationship of Seed Weight and Seedling Vigour in Hevea

C K Saraswathy Amma and V K Bhaskaran Nair
Rubber Research Institute of India. Kottayam 686 009

basi< of agncuUural

seeds kept for germination germinated

production and the quality of seed planted has
been universally recognised as one of the priocipal
factors havine profound influence on the yielding
capacity of ucrop. The ;ield and qualities of all
crops in the final analysis are mere leflection of
the genetical composition of ihc seed and its
capacity to develop into a productive crop in the
environment to which it is adapted.

When seed is used as a planting material, its
quality is an important factor to be looked into.
In Hevea, selected seedlings are used directly as
planting material or used as a better stock for
bud-grafting. The quality of seeds is dependent
on various factors namely its gcnetic and physical
characters. In rubber, when seeds are used for
planting, planters discard, light seeds with the
concept that they are of inferior quality. Butno
scientific studv has been done so far to find out
the correlation between seed weight and seedling
vigour. With this object in vieA-, the present
study was initialed.

Materiah and Methods

Fresh monoclonal (Tjir 1) and polyclonal seeds
\iere used for the study. Based on the weight of
each seed they were catcgorised into Heavy
Medium and Lieht. Seeds weighing 5 gms and
above were classified as Healy, below 5 gms but
above 4 gms as Medium and 4 gms and below as
light The seeds thus sorted out were kept for
germination in germination beds, made with a
layer of river sand about 5 cms in depth on the
lop. Watering was done daily. Germination of
the seeds were recorded from the bth day of
sowing. The germinated seeds were planted in
me nursery in a randomized block design with 4
replications. Regular monthly height measure-
mecnis were taken and the diameter of the seedl-
ings wa” recorded at the age of 10 months after
planting.

Re-vuUs and Discussion

Data on germinution percentage of monoclonal
as Wecll as polyclonal seeds are presented in
Tablet. Data show that the heavy monoclonal
seeds gave more percentage of germination than
medium and ilight. Within 26 days all the heavy

heavy seeds germinated earlier compared to the
medium and light ones Up to 16th day the
germination percentage of Heavy. Medium and
Light seeds were 94. 70 and 56 respectively.
Similar trend of germination was noted in the
case of polyclonal seeds also. The percentage of
germination of heavy, medium and light seeds
were 96, 89 and 67 respectively. In the case of
heavy seeds more seeds germinated earlier than
the medium and light.

Statistical analysis of 'he data on height (Table
11) and diameter also revealed significant differ-
ences at 1% level. Heavy seeds were significantly
better than light and medium seeds which among
themselves fared equally. Polyclone seeds were
significantly better than Tjir 1 seeds. Regarding
the diameter (Table nil heavy seeds were signifi-
cantly better than light and medium seeds.
Medium seeds were significantly better than light
seeds

The speed of germination is one of the concept
of seedling vigour. Kittock and W'illiam i4»
found in Castor a significant correlation between
seed weight and germination. The germinution
of heavy seeds was quicker and the percentage of
.seeds germmated higher compared to the medium
and light categories of seed The superiority of
heavy seeds may he credited to the belter deve-
lopment of endosperm and embryo. Bavappa
and Abraham iD found that in Arecanut the
seedlings raised from heavier nuts were much
more vigorous than the .seedlings raised from
medium and light nuts. Nuts with heavy and
medium weight had significantly higher percen-
laL’Cof germination than lighter nuts The seed
weight has a marked influence on growth. The
superiority of heavy seeds can be attributed to
more test weight where more reserved food mate-
rials stored in the grain and good early initiation.
Similar results have been reported by Harper and
Obeid (3)

Seedlings raised from heavy seeds in Hevea
have a distinct advantage since these seedlings
attain buddable girth earlier. Harly germination
is associated with heavy seeds. The vigorous
seedlings also ser\-e as better slocks for budgraft-
ing, The vigour of the seedlings root system is a



parlicularly importanl factor in determining the
size, and indirectly the yield, of the scion, in
Helca (2).

The results of the study elucidates that Ihc
heavy seeds are superior in germination and
vigour than medium and light. Hence in order
to produce vigorous seedlings heavy seeds are
more suitable. Medium seeds are better than the
light seeds. Therefore, proper seed processing to
remove light seeds will enable to improve gertni-
nation and vigour of the uedlings.
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Table |
Cermimihn of
observfttion (330)
3 3
8th day 5
14
IHhday 23 0 T T
35 WM 50 47
14th day
15th day 20 14 18 15
6 4 5
18th day 2 2 5 2 2
21st day - 7 7 2 2
26th day 2 ‘j P
28th day 02 08 . 03
30th day 56
upto 16th day 70 6 8879 67.3
Total 962 788 96 :

* Toul number of seeds, under ¢
the brackei-

Table 2
Mean Heighi
s Mean
Sl - S2 S3 S. ES.78

c C.D, 174
Cl 104.5 123-0 152.0 1265
c2 142.7 147,3 176.1 155.3
Mean
S.E.7.88 1236 135,2 164.0 140.9
C.D213

For means m the body of the table S. E.—10.01

Table 3
Mean Diameter

S Sl sl SJ Mean

S, E. 032
c CD0%
cl 9.94 11.60 14.22 11.92
c2 1201 13.75 16,00 13.92
Mean
S.E. 0.39 10.98 12.67 151
CD. 117

For means in the body of the tabic 650.55
51-Light
52-

Medium
S3 - Heavy
Cl—Monoclonal
C2 - Polyclonal
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Relationship of Seed Weight and Seedling Vigour in Hevea

C K saraswathy Amma and V K Bhaskaran Nalr
Rubber Research Institute of India, Kottayam 686 009

basis of agricuUural

seeds kept for germination germinated

production and the quality of seed planted has
been universally recognised as one of the principal
factors having nrofound inlluence on the yielding
capacity of acrop. The 'ield and quahties of all
crops in the final analysis are mere leflection of
the genetical composition of the seed and its
capacity to develop into a productive crop in the
environment to which it is adapted.

When seed is used as a planting material, its
quality is an important factor to be looked into.
In Hevea. selected seedlings are used directly as
planting materials or used as a better stock for
bud-grafting. The quality of seeds is dependent
on various factors namely its genetic and physical
characters. In rubber, when seeds are used for
planting, planters discard, light seeds with the
concept that they are of inferior quality. Butno
scientific study has been done so far to find out
the correlation between seed weight and seedling
vigour. Wi this object in view, the present
>tudy was initiated.

Muleriais and Methods

Fresh monoclonal (Tjir 1) and polyclonal seeds
were used for the study. Bused on the weight of
each seed they were categ.iri“ed into Heavy
MeJtum and Light. Seeds weighing 5 gms and
above were classified as Heavy, below 5 gms but
above 4 gms as Medium and 4 gms and beiow as
light The seeds thus sorted out were kept for
germination in germination beds, made with a
layer of river sand about 5 cms in depth on the
lop. Watering was done daily Germination of
the seeds were recorded from the 8th day of
sowing. The germinated seeds were planted in
tnc nurserv in a randomized block design with 4
replications. Regular monthly height measure-
ments were taken and the diameter of the seedl-
ings recorded at the age of 10 months after
planting-

RcsaUs and Discussion

Data on germiiv-Uion percentage of monoclonal
as well as polyclonal seeds are presented in
Table 1. Data show that the heavy monoclonal
seeds gave more percentage of germination than
medium and ilight. Within 26 days all the heavy

heavy seeds germinated earlier compared to the
medium and light ones Up to 16th day the
germination per;entage of Heavy, Medium and
Light seeds were 94. 70 and 56 respectively
Similar trend of germination was noted in the
case of polyclonal seeds also. The percentage of
germination of heavy, medium and light seeds
were 96. 89 and 67 respectively. In the case of
heavy seeds more seeds germinated earlier than
the medium and light.

Statistical analysis of ".he data on height (Table
I1) and diameter also revealed signiticant differ-
ences at 1% level. Heavy seeds were significantly
belter than light and medium seeds which among
themselves fared equally. Polyclone seeds were
significantly better than Tjir 1seeds. Regarding
the diameter (Table 111) heavy seeds ‘vere signifi-
cantly better than light and medium seeds.
Medium seeds were significantly better than light
seeds.

The sp~d of germination is one of the concept
of seedling vigour. Kittock and W:'illiam (4)
found in Castor a significant correlation between
seed weight and germination. The germination
of heavy seeds was quicker and the percentage of
seeds ge'rminated higher compared to the medtuni
and light categories of seed The superiority ol
heavy seeds may be credited to the better deve-
lopment of endosperm and embryo. Bu%appa
and Abraham (1) found that in Arecanut the
seedlings raised from heavier nuts were much
more vigorous than the seedlings raised from
me.iium and light nuts. Nuts with heavy and
medium weight had Mgnificantly higher percen-
tiL'c of germination than lighter nuls  The seed
weight has a marked influence on growth. The
superiority of heavy seeds can be attributed to
more test weight where more reserved food mate-
rials stored In the grain and good early initiation.
Similar results have been reported by Harper and
Obeid  (3).

Seedlings raised from heavy seeds in Hevea
have a distinct advantage since these seedline.s
attain buddabie girth earlier. Harly germination
is associated with heavy seeds. The vigorous
seedlings also serve as better slocks for budgralt-
ing. The vigour of the seedlings root system is a



eparticularly important factor in deicrmiQing the
size, and iiidireclly the yield, of ihe scion in
Heven (2)

The results of the study elucidates that the
heavy seeds are superior in germination and
vigour than medium and light. Hence in order
to produce vigorous seedlings heavy seeds are
more suitable. Medium seeds arc better than the
light seeds. Therefore, proper seed processing to
remove light seeds will enable to improve germi-
nation and vigour of the seedhngs.
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Tabu 1
Girminoiion Penrntae of “feds
Mono-
donal £21L
lish! Heavy "tfm* | '®
8th day 16 5 27 13
23
AR AP
5ihd 17 u 1B 15 2
ay ) 6 4 5 5
18th day s 5 2 3
21st day 7 2 2 2
26th clay 1 |
28th day 08 - . 0.3
Aoth day 5 56
upto 16th day *™ 56 8 719
Total

ategory is given in
+ Total number of seeds, under

it\o brachci-

Table 2
Mean Height
s Meaa

S2 3 S. E.578
c C.D. 174
Cl 1045 123.0 152.0 1265
c2 1427 147.3 176.1 155.3
Mean
S.E.7.88 1236 1352 164.0 1409
C.D.213

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

IAfttE 3
*Uean Diameter
S St S2 S3 Mean

S.E Oyz

c c. D 0

cl 9.94 nfso 14.22 11.92

c2 12.01 1375 16.00 13.92

Mean

S.E. 0.39 10.98 12.67 1511

CD.117

For means in the body of the table ~ S. E.—a55

51-Light

52 —Medium

S3-Heavy

Cl—Monoclonal
C2 - Polyclonal
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A Study on the Effect of some Trace Elements on the Growth
of Rubber Seedlings in Nursery

S Narayanan Potty, K | Punnoose and M Abdul Kalam
Rubber Research Institute of Indie, Kottayam-686 009

Abstract

A Ikld trial conducled in rubber seedling nursely in two
locations for ibrcc seasons lo jiudy ibe r<!rcnjcto Tve
iraceelements viz. boion. crpptr.” nangireje. zincand
snoijtdenum did not reveal any favoufable effect on the

of 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 of organic roaticr ard tlr.eicby micro-
nuliients also-

Respon.se lo application of irace elements was
obicived for rubber seedlings by workers both in
Malaya and Ceylon (4. 3, 2). Cases ofdeficiency
are exhibited by foliar symptoms (5). The
deficiency may either be due to the nonavailabili(y
of the nutrient as a result of some soil reaction
or due to their scarcity in the soil (2).

This paper presents the rcsulCs of a field trial
conducted to study the response of nursery seed-
lings to application of the trace elements viz.,
boron, copper, manganese, zinc and molybdenum

Matoriah and Methods

The experiment was conducted in the RRH
nursery during 1969-70 season and in the Centra!
Nursery. Karikattoor during the three seasons
from 1969 10 1972, At Karikaltoor a new area
was selected, every year, for the 'mepetition of the
trial.  The Irealmenls consisted of all possible
combinations of two levels each of the five trace
elemcf is viz. boron, copper, manganese, zinc and
molybdenum. The doses were as follows;

Dose per Nota-

Trace Material ha of the tion
element u<ed maierial used
Boron (A) Boric Acid 4.940 kg AL

no boron 30

Copper (B) Copper 9.880 kg bi

sulphate no copper bo

Manganese (C) Manganese 17.290 kg o]

sulphate no manganese

Zinc (D) Zinc sulphate  7.410 kg di

no zinc do

Molybdenum  Ammonium 2.470 kg cl
<E) molybdate no molybde-

num o

Four feet wide nursery beds were prepared and
germinated Tjir-1 seeds planlcd at a spacing of
30x 30 cm during August/September, The plot
size was 3x 1,2 m with 40 seedlinss. A uniform
dose of nitrogen at 250kg,'ha phosphorus at 300kg
P,Oa ha. polash at 250 kgKgO ha and magnesium
at 80 kg MgO~ha were applied in all the plots in
two equal split doses six and t*velve week.s after
planting. The trace element carriers were applied
as a single dose as per the treatments, along with
the first dose of feriilizers The fertiiizeis and
trace elements were applied in between the rows
of plants and forked into the top 2-3 cm of soil
using a mammatty fork. The beds were mulched
with dry leaves after fertilizer appUcation. The
final height and diimeter of individual seedling
in the net plot area of each plof consisting of 16
seedlings were recorded during June-July every
year.

The height of the seedling was measured from
the collar region of the stem to the apical grow-
ing point and the diameter at the collar legion.
Seedlings in the net plot with diameter 18 mm
and above at the collar region were considered as
buddable and the percentage of buddable seedl-
ings was worked out.

The data on height, diameter and percentage i>f
buddable seedlings were staiisticfllly analysed and
the means given in tables The \aiues of percen
tages being not normally diitributed. were trans-
formed to angles and then analysed. For
convenience of comparison, the percentage
figures are also furnished in the tables together
with the transformed angle. The values of S. IL
and C. D. are also given in the table in cases of
statistieai significance for comparison of means.

Restills and Discus<iion

At RRII farm during 1969-70 season the main
effects of none of the trace etemecnts camc out
signilicant for the three characters analysed viz.
height, diameter and percentage of buddable
seedlings. But the interaction ABD, ABE and
ABDE were significant at 5% level for the percen-
tage of buddable seedlings. Among the combi-
nations of A, B, D and E, ao bg e, gave the
highest mean, followed by the combinations of

bo d, and ug bi do.



Hem Table {ASD) for Ptmmage of BuMoble

Sei-dlings. RRU 1969-70
do bo d do o d Mean
ao 249 27.8 27.8 21.8 25.6
(19.0)  (241) <229) (160) (205)
al 253 18.5 243 27.1 23.8
(19.8) (136)  (187)  (226) (186)

Mean 25.1 231 26.1 244 24.7

(19.3)  (188) (208)  (19.3) (195
For means in the body of the table S.E :2.88
CD ;82

Mean Table (_ABE) for Percenroge of Buddable
Seedlings JiRIl 1969- 70

€0 el €0 el Meao

a0 226  30.1- 243 253 25.6
(71) (260) (191) (198 (205)

al 258 17,9 243 271 238
(209) (122) (18-4) (229) (185)
Mean 242 240 243 26.2 24.7
(19.0) (19.1) (187)  (214) (195)

For means in the body of the table S. E. ; 2.88
C.D.:82

In the case of the diameter of seedlings the
interactions ABD and ABF. wre signiticMiat

5°., level. The best combinations were ag bi do
and dl bi Ci.
Taduk 11l
Afean Tablf (ABD) for Diameu-rs RRU
1969-70

bo o d

13.21 13.31 13.79 12.70 13.25
13.42 \2M 1302 13.49 13.20
Mean 1331 1309 1340 1310  13j3
For means in the body of the table S. E. ; 0.37

Table IV
Mean Table (ABE)/or Diameter RRU
t969-70

—£T

1802 1350 1309 1340 1325
at 1366 1264 1280372 13.20

12.94™ 1356 1373

For means in the bofly of the table S. E. « 037

C.D :105

Al Kankattocr during 1969-70 season the main

elea of boron was significant axd negative for

all the three characters analysed. The height and

diameter were significant at 5% level whik the
percentage at llevel.

Tabll VvV

Mean Table {AB)for Height of Seedlings
Karikaliaor 1969-70

Mean 13,34 13.07

bo bl Mud
ao 1611 1624 161,8
al 154.5 157.2 1558

1.68 157.8 159.8 158 8
For means of A S E. :]68
C,D. ;48
Tabte VI

Mean Table {AB) for Diameter of Seedlings
Karikaltoor. 196V-70

bo bl Mean
ao 16.15 16.21 16,18
al 15.17 1551 15,34
S. E: 0.16
C. D: — Mean 1566 15,86 15.76
For means of A S E; 0.16
C. D: 0.45
Tabte VII

Mean Table {4B) tor Percentage of Biul'fable
Seedlings Kankaiioor 1969-'70

bo bi Mein

a0 45.2 450 451
(5~) (50.2) (50.2)

al 393 408 401
(404)  (432)  £418)

S. E: 1.06 423 429 426

CD: — Mean (453) {~7i (46 0)
For means ot A b




Interaction ABDE was sigailkant at 5% level
for diameter. In all the combinations of ABDE
the depressing efTecc of boron was noticed

During the 1<)7Q-71 season no significaiice was
noticed either for the main effect or interactions
in the case of all the three characiers analysed, at
Karikattoor. During the 1971-72 season also no
significant difference was obtained either for the
main effects or interactions when the height and
percentage of buddable seedlings were analysed
In the case of the diameter of seedlings also none
of the main effects was significant. But the effect
of BC interaction was significant. The heighcst
diameter was obtained for the combination
bo Co,

Table VIM

\fean Table (BC) for Diameter of Seediin”s,
Karikaiioor 1971-72

@ cl Mean
bo 1292 1254 12.73
bl 1231 12.86 12,59
S. E; 0.16
C.D; — Mean 12 61 12.70 12.66
C.D: 0.65
Note: In tables showing percentage of

buddable iveedlings the figures given in
brackets are the percentages. The S E
and C. D. given are for transformed
figures (angles) only,

From the results it may be concluded that
addition of the trace elements boron, copper,
manganese, zinc and molybdenum had no favou-
rable effect on the growth of rubber seedlings
This may be because these trace elements were
sufficient -n the soil, as a result of the high status
of organic matter maintained due to the con-
tinued supply of vegetable mulch every year.
This result is m agreement with the findinKs
of Varley (6). ®

The depressing tendency of boron on the
growth of seedlings noticed in this trial is in
conformity with the findings of Varley (6).

In the growing of rubber only in the seedling
nursery stage there is intensive callivation where
heavy applications of fertilizers are made annually
and where the crop is removed completely every

year. Even in this case there was no need for
supplimentary trace elements, as evidenced from
this experiment. Therefore the chancc for getting
a response to applied trace elements is still remote
in the main field, both during the immature and
mature phase, where the fertiliser consumption is
small compared to seedling nursery and where
through the growing of grouned cover and annual
leaf fall, the organic matter content of the soil is
maintained at a higher level.
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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 ¢ M George
Rublar Reie.,* [itt.ia {|.i, K,..y.m-686 009

Abstract

Data on analyllcal resuILsofwu s&mpl« collected from
Tubber esumand h 1u:atd in (be important aero-
climatic Rubbev? reglons in South India, indicate

that rubber soil* In general are deficient in available
Phosphorus and variable with regard to available
Potassium and soil reaction. Since it is known thsi
Phosphorus isone of ihe principal plant nuirimis required
by the leguminou'i cover crop, there is need for manurin
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
é at Rock ~ Phosphate which is ib: cheapest snurce of
hosphatic fertilizrr is well suited for covtr crop manur-

Rubber cultivation in India is mainly confirietl
to a narrow belt extending from Kanyakumari
District of Madras State in the South, to Coorg
District of Mysore State in the north and lying
almost parallel to the Western Ghats for about
AOO Kilometers, This rubber tract consists mostly
of hills and slopes which are covered with well-
drained and highlv porous laterite or 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 a . These
conditions enhance the degradation of soils
through erosion, leaching and progressive deple-
n of humus. Hence for the sucassful culuva-
tion of 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

“wTsf.ed™ Si

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
fegardmag 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; 25. 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 No:2 extraaant
(0. IN HCI +0.03N NH,F)usinga soil extractant
ratio of 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 of 1:5and a
shaking lime of 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 of available
Phosphorus and available Potassium contenls in
the soils are as shown in Table I.

T4BLE 1

Levels ofarailabU PImphoru> and available
Potassium values in wU samples.

Available P in the Available K in the

RatUK' soil expressed as soil expressed as

Level' mg/I00gofair mg; 100gm ofalr
dred S0t dried sof

Low Below 10 Below 5.0

Medium 1.0—25

High Above 2-5 Above 125

Resuits and Discussion

The summary of the data on the available
Phosphorus, available Potassium and pH values

5 —1-5
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soil collKted from the five major agto-
c rce.ons which c-onstiiutc 9S% or the total
area under rubber are preicnted in Table II.

From the table it aa be seen that the soils in
all the five agm-climatic rubber growing regions
represented by the soil samples under study arc
moderate to higlily acidic and are deficient in
available Phosphorus and %-ariable with regard to
available Potassitim. The soil samples from
Trivandiuin, Quilon, Kottayam, Ernakulam.
Koihikode and Cannanore rcyons contain mostly
low to medium levels and the soil samples colle-
cted from Kanyakumari. Palebat and Trichur
contain mostly medium to high levels of available
Potassium. Though the samples collected and
examined from each region cannot be considered
ai rcpren-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 major agro-cHmattc rubber growing regions
in the country

h 1S well known that Phosphorub is the
piincipal plant nutrient required by L'guminous
ground covers for salisfaelory growth. The
linding that the application of Phosphorus to
legume crops results in a higher yield of green
matter containing higher percentage of Nitrogen
and Phosphorus, supports this fact (5). Phos-
phorus requirements of legumes are much hlgher
than ordinary crops and of

general are deficient in available Phosphorus
wntent and variable with regard lo available
Potassium and soil rovtion. Since phosphorus
IS highly essential for satisfactory grov.lh of
legume covers, application of HO kg, of 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 of 50 kg'hectare
muriate of potash will he henefKial for the cover
crop establishment.  1f 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 falo. r 'he choice of
Rock Phosphate as the phosphat.c fertilizer.
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Jir the siiil coilecM from ihc Bit major agro-
climauc regions which consliiule 95% or the lolal
area under rubber are pretcmed in Table 11

From ihe table ii can be seen that the soils in
all the five Jigro-climatic rubber growing reBionc;
rcpte®ntecl by the soil samples under study are
moderate to highly acidic and arc deficient in
available Phosphorus and variable with regard to
available Potassinm. The soil samples from
Trivandrum, Quiion. Kottayam, Ernakulani.
Kozhikode and Cannanore regions contain mostly
low 10 medium levels and the soil samples colle-
cted from Kanyakumari. Palghat and Trichur
contain mostly medium to high levels of available
Potassium. Though the sarapies collected and
examined from each region cannot be considered
as reprcacntalive of the entire rubber grov»ing
areas in South India, the results pre«med give an
indication regarding the soil reaction and availa-
ble Phosphorus and Potassium status of the soil
in the major 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 that the application of Phosphorus to
leeume crops results in a higher yield of green
matter containing higher percentage of Nitrogen
and Phosphorus, supports this fact (5). Phos-
phorus requircmenus of legumes are much higher
than ordinary crops and abundant application of
Phosphorus leads to a higher fixation of Nitrogen
(2) In Mala\sia where the soils are deficient m
available Phosphorus {4), leguminous cover plants
show a marked response to Phosphatic fertilizer
aPDiications 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 of estawBhmenl
IhetM«fter;u regular .medals
for leeume covers in Mahtysia (6», Smce Uie

orRoek 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. of Rock
phosphate per hcctare during the year of establi-
shment of the cover crop will be beneficial.  In
areas where the soils are known to be deficient in
available Pota>Mum application of 50 kg’hectarc
tnuriats of potash will be benelicial for the cover
crop eslablishroent.  1f both av, ilable phosphorus
and available potassium are low application of a
2:1 mirtune of Rock phosphate and muriate of
Potash at the rate of 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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Effect of Slashing Cover Crop (Mucuna species) on

Soil Moisture During Summer

M V Pushpadas, M Mathew and K G Mohanan
Rubber Research Institute of India. Kottayam 686 009

Rubber {Hcrea brasilk-nsiy) is usually grown
in association with a leguminous ground cover,
which persists during the immature phase of the
trees, and perishes as.and when the canopy closes.
A cover crop has a dual effect on the moisture
content of the soil. On the one hand, it serves
as 8 mulch and reduces evaporation from the soil,
and on the other hand, it depletes available
moisture from the soil through transpiration
The net effect on soil moisture, thus, depends on
which of the tvvn factors is dominant.

Unlike Malaysia, the imponant rubber grow-
ing tract in India viz. Kerala hasa pronounced
dry season covering a period of three to five
months, and soil 'moisture stress during this
period is one of the important factors hmiting
the growth of rubber and extending the period of
immaturity- Any attempt to improve the mois-
ture regime of the soil during summer is there-
fore. of practical significance. The present paper
reports the resjlis of a study on the effect of
slashing the cover crop on aoil moisture status
during the dry peiiod,

R\periiBen(.il

The experime.M was laid out in a field attached
to the Rubber Research Institute of India, with
typical laterite soil, the iatcrite bed being at a
depth of 52cm. A broad leaved creeper legume
of Mucum species was established in 7,x24 metre
area which was divided into two equal ha Ives,
in the first week of December, gypsum block;-
were instailed at depths of 15, 30 and 52 cm. at
the centre of each of the two halves and also in a
v.lean-weeded area three metres away from one
halfof the covcr-croped area meant for sub«ie-
quent slashing. Cure was taken to see that the
hole augered for installing the blocks was refilled,
replacmg the soil in the original order. With the
aid of a Bouyoucos moisture meter, available soil
moisture was recorded at ‘he three depths in all
the three plots on all working day« from the
second week of December 1973, till the end of
April. 1974. Daily rainfall data for the pyeriod
from 1-1-1974 to 30-4-1974 were also collected.
On 3-12-1973. when the moisture readings on the
three plots were near about IOCI"c, the cover crop

in one half of the area was slashed completely,
and the slashing left as such on the surface ofthe
soil to serve as a mulch.

Results and Di.scussion
Weekly average of available moisture percen-
tage in the three plots during the summer period
are presented in Table-l. Data relating to the
earlier part of December and the period beyond
the first half of April are not presented, since in
all the plots moisture percentage during these
periods was found to be near about 109, as a
result of rainfall. Data on total number of
recorded days on which the soil moisture was
maintained at different levels are furnished in
Table-2. Table-3 gives the rainfall data for the

period from January to April, 1974.

The data presented in Tables | and 2 clearK
show that, during the dry period, the moisture
percentages in the slashed plot were mainlainctl
al higher levels and also for a longer duration,
as compared to those of the unslashed plot.
Comparison between slashed and clean weeded
plot shows that moisture levels at 15 cm. depth
were higher in slashed plot eventhough similar
trend was not evident at the other two depths,
in Ceylon. Joachim and Holland (1927) and
Joachim and Kandia (1930), using Ccntrosema
pubescens, a creeping legume, «oundthat during
the first two years, the greatest total moisture in
the lop 18 inches was found under the hare soil,
as compared to the soil under cover. Houever,
during the second two years more moisture was
found at all levels down to 24 inches under the
cover than under the bare surface-, evidently us a
result of the dominant influence of the enhanced
mulching effect over transpirationul cffcct during
the later period. It can be seen from the average
moisture percentage from 10lh week onwards
(Table-1j that the moisture at 52 cm. depth is
much lower in the unslashed plot in comparison
to the levels for corresponding depth of the
slashed and bare plots. This result is in agree-
ment with the finding of Hopkinson (1971)
that movement of rain water down the profile
was much slower in cover-cropped than in bare
area.
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Effect of Slashing Cover Crop (Mucuna species) on

Soil Moisture During Summer

M V Pushpadas, M Mathew and K G Mohanan
Rubber Research Inslitiite of India, Kottayam 686 009

Rubber U/evea brasi/ieniis) is usually grown
in association with a leguminous ground cover,
which persists during the immaiure phase of the
trees, and perishes as and when ihe canopy closes.
A cover crop has a dual effect on the moisture
content of the soil. On the one hand, it serves
as a mulch and reduces evaporation from the soil,
and on the other hand, it depletes available
moisture from the soil through transpiration.
The net effect on soil moisture, thus, depends on
which of the two factors is dominant.

Unlike Malaysia, the imponant rubber grow-
ing tract in India viz. Kerala has a pronounced
dry season covering a period of three to five
months, and soil moisture stress during this
period is one of the portant factors limiting
the growth of rubber and extending the period of
immaturity. Any attempt to improve the mois-
ture regime of the soil during summer is there-
fore. of practical significance. The present paper
reports the results of a study on the effect of
slashing the cover crop on soil moisture status
during the dry pciiod.

K\perimenlal

The experiment was laid out in a field attached
to the Rubber Research Institute of India, with
typical laterite soil, the laterite bed being at a
depth of 52cm. A broad leaved creeper legume
of Mucuna species was established in 7,x24 metre
area which was divided into two equal ha lves.
In the first week of December, gypsum blocks
were installed at depths of 15. 30 and 52 cm. at
the cenlre of each of the two halves and also in a
clean-weeded area three metres away from one
half of the cover-croped area meant for subse-
quent slashing. Care was taken to sec that the
hole augered for installing the blocks was refilled,
replacing the soil in the original order. With the
aid of a Bouyoucos moisture meter, available soil
moisture was recorded at ‘he three depths in all
the three plots on all working days from the
second week of December 1973, till the end of
April. 1974. Daily rainfall data for the period
from 1-1-1974 fo 30-4-1974 were also collected
On 3-12-1973, when the moislurc readings on the
three plots were near about 100%, the cover crop

in one half of the area was slashed completely,
and the slashing left as such on the surface of the
soil to ser\e as a mulch.

Results and Discussion
Weekly average of available moisture percen-
tage in the three plots during the summer period
are presented in Table-1. Data relating to the
earlier part of December and the period beyond
the first half of April are not presented, since in
all the plots moisture percentage during the’c
periods was found to be near about 10" asa
result of rainfall. Data on total number of
recorded days on which the Miil moisture was
maintained at different levelb are furnished in
Table-2, Table-3 gives the rainfall data for the

period from January to April, 1974,

The data presented in Tables 1 and ? clearly
show that, during the dry period, the moisture
percentages in the slashed plot were maintained
at higher levels and also for a longer duration,
as compared to those of the unslashcd plot.
Comparison between slashed and clean weeded
plot shows that moisture levels at 15 cm. depth
were higher in slashed plot evcnihough similar
trend vias not evident at the other two depths
In Ceylon, Joachim and Holland (1927) and
Joachim and Kandia (1930), using Ci'ntrosema
pubrscens, a creeping legume, lound that during
the firsttwo years, the greatest total moisture in
ihc top 18 incheti was found under the bare 5uil
as compared to the soil under covcr. However,
during the second two years more moisture was
found at all levels down to 24 inches under the
cover than under the bare surface, evidently as a
result of the dominant influence of the enhanced
mulching cffect over transpirationH| effect during
the later period. !t can be seen from the average
moisture percentage from 10th week onwards
(Table-I) that the moisture at 52 cm. depth is
much lower in the unslashed plot in comparison
to (he levels for corresponding depth of the
slashed and bare plots. This result is in agree-
ment with the finding of Hopkinson (1971)
that movement of rain water down the profile
was much slower in cover-cropped than in bare
area
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influence of other faaors 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

The term of Prof. Cliandy cxftnded

The Governmeiil of India have exiendcdlhe
term of office of Prof. K. M. Cliandy, t hairman.
Rubber Board for a further period of 3 years in

recognition of his valuable contribution’; lo the
rubber plantation industry, especially the;mall

and Notes

rubber growers during Uie lasi four and half years.
Prof. Chandy who .joined the Rubbej- Board as it*
Chairman on 14lh March 1972 was to have relin-
quished charge on 13ih March 1977. lhecxtcn-
tion ordered now, 6 months prior to the expiry of
the present term of ol'lice texlilies (he desire of the
Government that the coniiniied services of Prof.
Chandy are e”-iential lo thf rubber plantation
industry. He will now continue as Chairman
upto August 1979. This is the lirst lime thata
person is being asked lo hold this office for a
period beyond 5 years.

Rubber Board Meetings

The 84th and 85th meeting of ih.' Rubber
Board were held on Hi July 1776 and 28th Sept-
ember 1976 respeciiveiy at Kotrayani. Prof.
K. M. Chandy. Chairman presided over these
meetings The 85th meeting of the Board recons-
tituted len sub Lommittees iiamel\ Executive
Committee. Research and Training Commiuee,
Economic Research Committee. Development and
Extension Committee, Planting Commiltee,
Technical Specifications Committee, Siaiistics and
Import/Export Committee. Marketing and Co-
operation Commitice. Labovr Welfare Committee
and Staff affairs Committee.

LP.4.SI Rubber Conference

A Rubber Conference ” was held at Wclling-
don Lsland. Cochin on Slh December 1976 under
the auspices, of the United Planters' AsNOcialion
of South India (UP.~SJ). Prof. k M. Chandy,
Chairman, Rubber Board who nuiuguratej the



™
more rubber at less cost

Chairman of the Malayslan
Rubber Restarch and Development Board wi
spoke at the conference as a special invitee slruck
an optimistic note on the bright future in store
for natural rubber. Dr. Sekhar held that unless
daboraic preparations are begun right now, the
pianlmg interests of the world may not be able lo
meet the growing demand for natural rubber
which has been doubling eVery ten vears in the
past

Dr. L. Mullins. Oirector of Research. Malaysian
Rubber Producers Research \ssociation located
at London, talked on the new uses of natural
rubber.

Dr. C. K. IS. Nair, Director. Rubber Research
Institute of India, who presented the paper on

Recent Developments in  Natural Rubber
Research " discussed in detail the gains made by
the different divisions of the Institute since its
in«ption.

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

Mr. D. W. McCririck, Chairman oftheUPASI
Rubber Products Committee, presided over the
technical sessions of the conference.

Mr KBSomaima. Chairman. UPAS! welcom”
the guests and Mr. George John Aocheril, Chap-
man. Association of Planters of Kerala extended
vole of thanks-

Jacoh Thomas Vice Chairma”,

Shri Jacob Thomas has been unanimously
eleclcd Vice-Chairman of the Board tor another
term of one year. Shri Thomas who represents
the lat"e growers in the Board isone of the lead-

ng planters of Kerala.

Dircctor of the Vamampara Rubber Estates.

KI,

" % ' I'nt.loBv .0 produce

Sfari Jacob Thoma.>
Seminars

One day seminars of rubber growers were held
at Teekoy, Kallocr Charumcud Kaliyar,

Ran| P
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 at these mass contact
meetings.

Shri V. P. Singh, Hon’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
of State for Law, Justice and Company affairs,
Govt, of 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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Specific gravity 2.336

Price : Rs. 1,000/- per MT. Ex. works, Amabttur, Madras,
Sales Tax exira as applicable

Packing: 50 kgs. HDP Bags.

Delivery: Prompt.

Payment;

10% advance with order balance documents through bank.
Contact

Kemcos Chemical Industries

79/81 SOUTHERN AVENUE
INDUSTRIAL ECTATE, AMBATTUR
M ADRAS— 600 ns8

Grams: “*kaymohanco” Phone: 632496 & 632897



Synthetic Rubber has come to stay.

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

The general purpose styrene butadiene rubber (SBR)
produced by us has reached a penetration level of about 24 per
cent of new rubber in the past. We hope that synthetic and
natural rubbers will go together in the long way of development
of our country.

SYNTHETICS AND CHEMICALS LTD..

7, JAMSHEDJI TATA ROAD,

SOMBAY-400 020.

Bombay

<;YNAPRENE CHAMAPRENE-the SyMelic rubbers of
SYNAUK.ti'i and to-morrou/.



ATTENTION: RUBBER GROWERS

For Protection from "PHYTOPHTHORA ”
and

Effective “STICK-TO-IT ” Coverage
Always Spray:
‘“oLEOCOP”

(The Popular Oil Based Copper Fungicide)
OR

‘TOM "Brand COI*F»EfC SULPHATE

Yet another Sensational New Addition of Copper Fungicide in

Powder Form :

“CHLOROCOP-56 "~

For convenience in handling and lesser cost per acre
A trial this year will convince you

Manufactured by:

Travancorp. diEinicalS. Manufacturing Co. Ltd.,
KALAMASSERY, ALWAYt:-4
Telephones Cochin 5742-44 (3 lines)
KERALA STATE

Marketed By:
Messrs. IMKEMEX INDIA LIMITED

Post Box No, 2034, MADRAS-1.



Telegram: ‘prantcorp’ Phones : 8301 & »302
(9 connections)

The Plantation Corporation of Kerala Ltd.

(A Government of Kerala undertaking)
Post Box No. 12 Kottayam-4 Kerala

AREA OF PLANTATIONS

RUBBER PALM AT ANCHAL
Kodumon 2,860 hectares Proposed 3,000 hectares
Kalady 3,600 Planted 1,000
Perambra 850
Thannithode 200

Factonesat . KODUMON. VETTILAPPARA.
PERAMBRA

Producer
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OR
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Yet another Sensational New Addition of Copper Fungicide in

Powder Form :

“CHLOROC COP-56"

For convenience in handling and lesser cost per acre
A trial this year will convince you

Manufactured by:

TravancDFB KheitiicalS. Manufacturing Co. Ltd.,
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Phones:830i & 8302

Telegram: ‘prantcorp’
(9 connections)

The Plantation Corporation of Kerala Ltd.

(A Government of Kerala undertaking'!
Post Box No. 12 Kottayam-4 Kerala

AREA OF PLANTATfOtiS

RUBBER OIL PALM AT ANCHAL
Kodumon 2,860 hectares Proposed 3,000 hectares
Kalady 3,600 " Planted 1,000
Perambra 850
Thannithode 200

Fuctoriesat : KODUMOK VETTILAPPARA.
PERAMBRA

Producers of all Grades o( High Quality Sheets, Crepe Rubber,
60% concentrated Latex & Crumb Rubber.



Nation Regains
Spirit of Adventure 1975-76

Aid to Craftsmen
& Workers

B Rs. 47.2 million provided to clear accumulated
stocks of handloom cloth.

B 13 intensive development projects and 20 export
promotion centres taking shape to revitalise
and develop handioom industry.

B Quality and availability of people’scloth improved.
Retail outlets for supply since July 1975 increased
to 46,694,80 per cent of them in rural areas.

| Over 1,181 national permits issued for easier
flow of essential commodities by road
throughtout the country.

B Shop councils and joint councils to enable workers'
panicipaiion in industry, set up in over 617
undertakings, including 47 Central public
sector concerns.



Nation Regains

Spirit of Adventure 1975-76

Production and
Performance
Improve

m  Economy records a growth rale ol 5.5 per cent
against 0.2 per cent in 1974-75.

| Foodgrains production expected to teach 114
million tonnes.

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

m  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.



Meticulous quafitv control, constant
reseaich, ensuie& IRRCO rectaim™
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: lymi. hodcplpe,
footwear, battery rasine*. cycle tyiw
end tumerous moulded articles.

INDfAN RUBBER
REGENERATING CO.LTD
F-2 Wagle Industrial Estate
Thana, Mahsiashtra

m SYUtOl ORHMIStYIIAL VITAUTV

RUBBER

Malayalam Monthly of the Rubber Board

Each issiie 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 686 009
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Natural Rubber Processing and Environmental Pollution

R Kgthandaraman and MK Balagopatan Nair
Rubber Research Institute of India, Kottayam 686 009

Environrnental polluiioo due to the growth of
modern industries is a world wide problem. This
problem is a very serious one in develotted
countries and is assuming imporlance iji
developing countries. Newer inventions in the
agro-based industries also piay a major role

problem?" " A **"® environmental pollution

Unlike other agricultural crops natural rubber
IS harvested in liquid form called latex. In latex
rubber is only 30-40->, and ilie rest is water
containing organic and inorganic constituents
Proteins, Carbohydrates, Fats, Lipids and minerals
and organic acids are the constituents. Latex is
processed as preserved concentrated latex, ribbed
~oke sheets different forms of crepe and crumb
Considerable quantity of water is used at various
stages in all rubber processing factories. Water
phase of the latex with its organic and inorganic
constituents and water used for waihing robber
and equipments constitute the effluent in natural
rubber processing factories. Little quantity of
preservatiles and other chemicals also add to the
pollution. The quantity and chemical composi-
tion of etHuent vary considerably depending upon
the type of processing, quantity of ‘rubber
produced and the season. Continuous and regular
discharge of waste w.aer containing organic
materials suitable for bactehai niultiplicalion is
found to increase pollution problem The
problem becomes more serious due to the
introduction of centralised processing in large
iaciories

Biochemical oxygen demand (BOD) the indi-
cator of organic load of the efTliient varies from
720 to 7600 ppm. variation with respect to pH
was also observed

Origin of etHueots from diffmnt rubber
processing faclorfes

1 Ribbed .smoke sheet.s makiog factory

A major portion of latex is processed as sheets.
Fresh water is used for dilution of latex to the
desired dry rubber content, for washing while
sheeting the coagulum. and for dipping the

S.? j in tanks contarning antimicrobial com-
pounds. Periodical washings of tanks, container
and floor are additional source ofe/Ruent. Acids
like formic and acetic are used for coagulation
and hen« the pH of the waste is about52
B«ides the organic and inorganic constiiuenls
present originally m the latex theeffluent contains
+he organic acids, s"iuai bisulphite, santobrite
etc. storing such effluent for a couple of days
lead to the emination of a foul smelling gas
hydrogen sulphide. Ifthe effluent is not properly
disposed the foul odour can cause extreme dis-
comfort 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 of about 6 tODS/day. The quantity of
effluent produced is about 120.C00 litres/day at
the rate of 20 litres/Kg of rubber processed
btarting materials are either field latex or different
forms of field coagulum. Waler is used mainlv
for washing the coagulum during maceration,
creping and hammer milling and also for soaking
and blending of rubber at various stages. pH of
the samples are just below neutral when the
escrap is used and below 5 when latex is used as
starting materials. In both the cases of starting
materials besides ihe organic constituents of the
latex, the emuent contains traces of grease, castor
oil and phosphatic ac! f the last one is used to
improve the technological properties of rubber
When the scrap is used bark tissues are present in
large quantities and increase the total solids in
the elTluent. Traces of rubber is also present and
IStrapped in settling tanks. The seitable solids
settlr in the sedimentation tanks and produce
melbane gas in plenty. Sincc large quantity of
water used in this type of processing of NR
the problem of water collution is much more
when compared lo other types of NR proces>ing.
Foul S'mell production 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. Latex concencration factory

Late* conctnlralion i- mainly «rd=d out*bv
ferious Biochcmica! ' age
high for lack of dilution and hi

high
non rubber constituents compaved to field la M

A-edX m rhTbulSIsfand?”
‘fueing bouls contains mjn'y ™ bto _and
Tgfrf inSTa"D a

to a maximun,
of 7600 ppm.

Polimion problems causctl by effluent bom
natural rubber proccssiog taci

Since Dolluted water is the effluent coming out
I nTturaTrubber processing factories pollution
ffS ral Sunces Sfwater ~
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dr.iwina oxygen for existance from the stream
late? An adequate dissolved oxygen content is
S fiy Maintained in stream «ater by natura
process of gaseous exchange taking place through
Tlie water surface. Under normal condition this
pSSris able to replace all the oxygen ost due
In life activity of living organisms. Addition of
effluent stimulate microbial growth and the supp y
of dissolved oxypn in the water is rapidly
exhausted in its capacity to assimilate organic
wastes  In extreme cases like increased output of
ihe effluent or the low water flow in streams
during summer months vegetation and mg
be destroyed and the polluted stream is JUM hlj"
in nnen ,ewer. In the absence of oxygen,
hydro~n sulphide is produced from the pro-
tcnaceous materials and the inorganic chem'ca *
like sodium bisulphite. Hydrogen sulphide itself
is toxic 10 animals and plants uiider extreme
rises Methane gas is also produced from crumb
Story wSfi This may aho affect the aquauc
Ufe.

PreHminary studies on clHueot (reatmcnt

Studies on treatment of efBuent from differeM
kinds of natural rubber processing factories » ere
Started In the initial stage methods for pre-
venting foul gas production from the

S h«*3 - A

S

~"o'vfefl'S etBuentfom

rn£(|

S "n demand Jafafso ve* T w in
emuent. However it isvery
frh\~5 . T orirnK ~8s i

i;rsuthr

t?ro S bioga7production in large scale should
also be looked into.



Induction of off-season flowering in Hevea brasiliensis

D Premakumari,

and VK Bhaskaran Nair

Rubber Research Institute of India. Kottayam-686 009

One of lhe major problems in Hevea breeding
m our country is the very poor fruit set due to
severe oidium altact during the flowcrim season
(January-Febiuary) and heavy loss if hand
pollinated fruits due to pot rot infection durin.
Ihe months of June-July. Altering the flowerini
season by any artificial means will be helpful for
escaping oidium infection and there by increasinc
the friiit set. Pod rot mfection can also be

2™t £t ® and

Materials and methods
In the present study ring barking and foliar
application of different chemicals alone and in
combinations, had been tried on the clone GUI

}p study their effect in alterina the flowerina
ime. *

- of TIBA

2. Ring barking + foliar application of
potassium gibberellatc at 20 ppm.

3. Ring barking + foliar spray with
M solution of catechol.

4. Ring barking + foUar application of water

5. Foliar application of TIBA at 600 ppm
without ring barking,

10-*

No. Trcttmeots
1 Ring barking + spraying with TIBA
2. Ring barking + .spraying with

potassium gibberellate

Ring barking + spraying with Catechol
Ring barking + spiaying with water
Spraying with TIBA without ringing
Spraying with Potassium gibberellate
without ring barking

Spraying with Catechol without ring barking
. Spraying with water without ring barking

9. Ring barking without spraying

10. Normal flowering lime

oo w

6. Foliar appBcation of Potassium mbberellate
at 20 ppm without ring barking.

7. Foliaj appBcation of 10-* M solution of
catechol without ring barking.

8. S_pra){)in?(_ the foliage with water without
ring barking.

9. Ring barking without spraying.

Aqgueous” solutions of the chemicals were utcd
for spraying. Rmg barking was done on
branches oioi// 5 cm dreum/erence. at a distance
ot about 5 cm. from the branch union and H cm
bark was removed all around the branch. *

For each treatment 3 trees were choien and the
treatments were employed on 5 selected branches
on each tree. Ring barking and spraying were

done during the first halfofAugust 1972. The
time of flower initiation and the number of
branches llowered under each treatment were

recorded at weekly intervals.

Results

The table shows time of flower initiation with
regard to each treatment and number of branches
flowered out of the 15 branches treated, 2-3
months earlier than the general flowering time.

Time of flower Branches ivith

initiatioD off-sesson ilower

October 4th week 1972 8 53.3%
November 1st week 1972 9 60.0%
November 3rd week 1972 4 26.7%

January 1st week 1973
January 3rd week 1973

—do—

—do—

—do—
December 4th week 1972
January 3rd week 1973



Flowering was obtained 3-4 months after treat-
ment for ring barking + spraying chemical and
ihat was 2-3 months earlier than the general
llowerina time. TIBA at 600 ppm and Potassium
gibberelbte at 20 ppm were more effective where
more than 50 pcrcenl of the ‘“ated branches
flowered by the end of November 1972. The
untreated branches flowered only by the end of
January 1973.

For ring barking without hormone spray,
flowerinc was obtained 2-3 weeks earlier, while
applicatfon of chemicals without rmg barking
had no effect on flowering time

It was noticed that the leaves on the ririg
barked branches turned thick and showed a little
chlorotic nature. The flowers were normal ana
healthy and heavy fruit set was obtained.

Discussion

Completion of the juvenile phase and stimula-
tion of flowerins is associated with slakening of
he stem growth rate. Such treatments as nngipg.
vfne the branches into a down-ward pointing
direction or pinching of the terminal buds of
shoots have all been employed by horticulturists
to encourage earliness in fruit trees. Ringing
the bark of fruit trees Jhe
sap out of the branch resulting m both the
r«ardation of growth and
nutrients and growth substances in the branche.
SO treated (6)

There are experimental evidences that certain
grJwS hormoSs induce or inhibit flower
nroduction or influence the time of flower for-
S ?2tS n plants depending on the concentration

noi (3) These flower inducing
chemical'treatments are also associated wilh an
overall inhibition of vegetative growth (4),(7), (9V
Earlier reports show that inducUon of Aowenng

combinations (2;, (8).
ResuUs of the present study indicates that m

He«rinduction oFoff » X r*'rripp1Siol

an added effeci

Off season flowering could be used succKSfully
eenu”V?uit” *r*'Th'e Siffeien? in
rentVol2te’ r;'di?Srnltrl,fo:Annrt,Srb1l
artificial means

Aqueous solutions of TIBA. Potassium
fiibberellate and Catechol at 600 ppm. and 10
M concentrations respectively were applied on
braches of Hevea brasiliensis Mull.
Gl-1 with and without ring barking, lor
advancing the flowering time. U was observed
that flowering could be advanced for 2-3 men is
by ring barking + foliar application ofany ofthe
growth hormones mentioned above, of the
first two were more effective than with the third
one. By ring barking alone flowenng could be
advanced for 2-3 weeks wjiile application of the
hormones alone had no effect

Arg, clone
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Use of Tetramethyl Thiuram Disulphide (Thiride) for the

Control

of Pink Disease of Rubber

Thomion T Edathil and Radhakrishna Pillai, PN
Rubber Research Instrtute o< Ind.s, Kottayam 686 009

Introductioo

Pink disease of rubber caubetl by the fungus
Conkium salmonicohr {herk & Br.) (PelHciifaria
salmanicolor) (Berk & Br.j Da’-tur is prevalent in
all rubber growing countries.

Several fungicides are efTeclive in controlling
this disease among which those based on copper
especially Bordeaux mixture 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
become necessary for the control of this disease.
The use of copper fungicides is not favoured for
the treatment of this disease on trees under
tapping due to the risk of copper contamination
of latex. Hence for the control of this disease a
fungicide formulation not based on copper, which
will not be easily washed ofTand give satisfaciory
protection in asingle application, will be the ideal.
With these objects in view several fungicides were
subjected to laboratory and field tests against
C. ialmonicolor.

Materials and Methods

Modified paper disk bioassay methi>d was
employeti for laboratory screening of difTereut
fungicides (2). Paper disks measuring 12 mm
were soaked in dilferent concentrations of the
icat fungicidc by putting two drops each to a
fxiper disk. Soitked paper disks were transferred
to potato dextrose agar plates Culture bits of
the pathogen, measuring 9 mm removed from the
periphery of eight days o'd culture of
C salmonicolor on potato dextrose agar were
placed on each pap;r disk. The inoculated
culture plates were incubated at laborytory
lemperalurc(28*C f 2*C)and the results recordei!
as positive or negaiive {+ or - ), based on the
presence of growth or inhibition of the pathogen,
after 144 hour>.

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

irtical and m.ha.holex
Thtse pelrofeum

Uke rubbcrkole
which are highly rainrast.

las~rSn,;*""

For field applicalion, ihc pelrolcum compound
was heatfd to a liquid slagc (90C). cooled and
ihe fungicide added before solidifying (400
stirnng the mixture vigorously to produce a
homogenous suspension. This  mixtur.- was
allowed to cool and was thinly applied with a
brush all around the Pink disease affected portion
upto 30 cm above and below the infected region
Monthly observations were taken and the teqult®
recorded. At the end of the disease incidence
«ason effect of treatments was assessed on the
basis of either recovery or drving up of 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 of the fungicide was applied on 30
plants in each location Bordeaux paste was
applied as control on the same number of plants.
The fungicide was painted on the affected portion
without scraping the bark. Before the imposition
of the treatment the aflectcd plants were cla d
into three groups as follow?

(X) Initial stage (Cobweb mycelial stage).

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

ut Advanced stage (death and decay of the
bark in patches already occured)

KAulls and discussion

Among the various fungicide”- evaluated in the
laboratory, as detailed in table 1. tetramethyl
thiuram sulphide (thinde) showed complete
growth inhibition of the pathogen at a concentra-
tion I'f 1000 ppm and above (Fig. i). when
tested alone and in combination ivith llie
petroleum compounds (Fig. 2). Growth inhibi-
tion of the pathogen was also obtained with
aretan and ccresan at 2000 ppm cortceniration.




Mcrcuiine inhibited the growth of the pathogen
;u 1500 ppm concentration; fylolan (copper
oxychloride), hexaferb (ferric dimethyl dithio-
carbamatc)anddithaneM -45 (rinc ion manganese
ethylene bisdithfocarbaniate) at 2500 ppm con-
ccnlnuion inhibited the growth of the pathogen.
Cuprous oxide and ziride did not inhibit the
growth of the pathogen even at 2500 ppm con-
oenlration. None of the jwtroleum products
tried inhibited the growth of the pathogen, in the

laboratory bioassay tests, when u‘cd alone
(Fig. 3).
Fig. 1
TaBLl: 1

Vuriou}. coicvuirations offunzUhic rc\ted umJ
iln’ ri-iulfs- ohiained in the laboratory

SI.  Fungicides Concentrations tested in ppm & results

No. tested 250 500 1000 1500 :000 2500
1 Areian £+ + 4~ -
®  Ceicsan oot 4 - =
3. Mcrcuiine + + —
4. Cuprousoxide-f- -+ +om
5. ryloian -4+ + 4- 4
6. Hexaferb + + + 4- +
7. Ziridt + + + 4- +
S.  Thiride -+
9 D'thane M 45 + 4- 4- -
10.  Thiiide +

Rubberkote  «f  + -
11 Thiride +
Mahalhotex wax  + +
12, Thiride

Trescal + L
13. Rubberkote + + + 4 4+
14, Mahathotex

wax 4+ 4 4 4
15, Treseal 2+ + 4- 4+

Based on the fungicidal properties of different
chemicals at lower concentrations and other
desired properties, tctrametby) thiruam disulphide
(thirido) was selected for field (rials against pink
disease of rubber. This fungicide is comparatively
cheaper, is being manufactured in the country
and also is of low mammalian toxicity.

During the 1969 disease incidence season few
aflected plants at the RRIlI Experiment Station
were treated with 1500 ppm thiridc. incorporated
in rubberkote. All the treated plants recovered
from the disease Encouraged by the results of
the preliminary trial, during the 1970 season,
three concentrations of ihiride 15(X) ppm.
2000 ppm and 2500 ppm-incorporated in

Fig. 3
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rubbcrtotc were iried against pink dise.se of
rubber ]n the nrid. Tlie efTecl of various Ireal-

raems was Ubi«sed ai the end of the disca«
incidence season and is presented in table 2.

Table 2
Results offield trials

m,ﬁ'ﬁ{}ég"’ﬁ‘g‘;ﬁ?f"%’w”'aﬁc Tout Total Pfrcenage
el Pl; nlsd of wuj
B X v 2 X v ) treaie. ered «e«W
Thiride 27 38 25 25 33 19
1550 ppm (*93%) (.57%) 77
Thiride 32 34 24 29
2000 ppm <e91% " . 78 s
Thiride 33 29 28 ) < BB%) >79-1)
2500 ppm +79% 90 72 80%
Bordeaux 27 34 29 ¢ 190) (97%) ('6142%)
paste . 90
(+70%) - es%) (-41%) 60%
X Initial stage. Y Medium stage. Z A4 anced itage! “
Percentage of recovery in each group. get
Application of two concentrations of thiride—
1500 ppm and 2000 ppm --incorporated in rubber- Summary
kote resulted in 86 and 87% recovery of the wnioM ko laborat
treated plants, respectively, where” in the control, . *nnploying paper disk bioassav mwhnak
trtated with Bordeaux paste, only 60% of the a~inst Coriidfm salmonicdor caule niSk
treated p_lanls _recovered. Only 80% recovery s toe Complele growth ShibSos
was obtained in the case of treatment with obtamed _with thiride at
7500 ppni conccQtration of thiride. The lower OW ppm concentration, alone and incorporatS

percentage of recovery in the case of high con-
centration ofthiride treatment could be explained
to be due to the possible effect of double
maximum curve of toxicity of thiride (1). This
trend is clearly seen in the percentage of recovery
of the plants treated with 2500 ppm concentration
<fthiride in all the three locations.
Percenuige o f recovery in eacfi treatmeni
at each location

l.ocatHD

Treainienis Shallacary T RA:T Koclamala

Estate. Esiaie.

Punatur.  Mundakiyam. Kanhalucad
Bordeaux paste 70“n 73% 37r0
Thiride 1500 ppm  9?*; 7%
Thiride 2000 ppm  97"0 90“0 73%
Tliiride 2500 ppm 83%; S7% 70%

Eventhough growth inhibition of the pathogen
was noticed with 1000 ppm concentration of
thiride in the laboratory bioassay tests, higher
ooncenlrations of the fungicide was preferred for
tield application in view of possible heavy
weathering action generally encountered under
open lield conditions, especiuliy during the rainy
season. Hence 2000 ppm thiride is reccommeodeil
for field application.

As the petroleum product used in this study
(rubberkoie) was black in colour, possible bark
damages due to sun scorch cannot be ruled out
in exposed areas. So white washing over such
black surfaces or the use of other petroleum
products like mahathotex wax (yellow colour)
may have to be adopted.

in petroleum products. Petroleum products alone
growth of the pathoacn in the

S ol S i " Mocenlralions o'f thiride-

RN o
Innrub?eﬁ(d\eTwere painted ar%ﬁn?d'q%%rgﬂ’re%%
poitjODs of the infectcd plants m the field  Onlv

‘'vas made without scrapmg thS
ir~ted bark. Application of thiride at 1500 and
-UWI pptn concentrations incorporated in rubber-
to e resulted ,n 86 and 87«t reco.en-, rcspectivSy
In the control treated with bordeal, pis.e oni,

mults 2000 ppm concentration of thiride incor-
Airated m nibberkote or any other petroleum
product js recommended for the control of omk
dlSEaSE of rubber
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Response of Hevea to Fertilizer Application in Relation to
Soil Fertility Characteristics*

S Narayanan Potty, M Abdul Kalam, KI Punnoosc and CM George

Rubber Research

Abstract

The results ofa r NPK factorial expcrimenl carried out
on rubber (He\ca hrasHiensls) in four different regions
having rnarked variations in soil fcrtilily characteristics arc
discussed. The response on yeild of rubber to different
fenitiMr treatments in relation to soil analysis dala are
also discussed. The results indicated that the effcct of
applied fertilizers for rubber were very much related to Che
available nutrient contents of the soil and ihereforc a fair
prediciion of the fertilizer responds I»sed on soil analysis
data is possible in the case of nmiure nibber.  The results
further point to the newssity for region-wise rccorameada-
tiona. taking into consideration the marked vanation?; in
soil fertility for those plantations where only the geocrai
recommendations for manuring matuns rubber arc
jollowed.

Introduction

Application of fertilizers to Hevea adopting
generalised recommendaiions does not give profi-
table returns in some cases (11) mainly because of
an imbalance the applied nutrients in relation
to the inhereni soil nutrient status of the location.
ResuUs of experiments conducted by Pushparajah
and Guha (8) showed different patterns of
response to fertilizers in the major rubber growing
soils of West Malaysia. From rece t ferliliser
experiments in different series of soils in Malaysia.
Chan (3) reported that general fertilizer recom-
mendations do not always provide the best
growth and vyield of rubber, which was reflected
by the variability of responses observed in
fertilizer trials. Case studies on fertiliser applica-
tions in differeni estates in India also reveled
variations in response lo applied nutrients
according lo the difference in the soil fertility
status. This paper based on the results obtained
from fertilizer experiments in different areas ol
varying soil feritlilv, explains the differences in
respontse to applied feitilizers in relation to soil
fertiliy levels and discusses the us.cfulne>s of soil
analysis data for determining the nutrient require-
ments of rubber.

Experimental

3*NPK factorial experimcnli, were laid out in
1956 in fourdifTerent locations viz. Kulasekharam.
Mundakayam, Thodupuzha and Palapilly re-
presenting the four major rubber growing regions
of South India, with varying soil fertihty
characteristics.

= Paper prewnted at the International
26-28. September 1974

Rubber Research

Institute of

India, Kottsyam 686 009

The levels of nutrients tried were as follows:

N as Ammonium sulphate ; Na 0 kg/ha
nitrate N, : 34
N. : 68
P7Os as Rock phosphate Po : 0
Pi 45
P, ; 90
KjO as Muriate of potash; Kn 0
K, 45
K. 9
Further details of the experiment had been

reported by Ananth et al (1)

The year of commencement of tapping of Ihe
trees in the different locations was as follows;

Kulasekharam September 1963

Mundakayam March 1964
Thodupuzha September 1962
Palapilly September 1965

Fertilizer applications were made in two split
doses in all the treatments during April-May and
Septemlwr-Octobcer every year. Yield reprding
was undertaken by cup-coagulation technique on
a normal tapping day, at approximately one
month intervdLs till March 1969 and thereafter
on Iwo consecutive normal tapping days every
month.

The mean yield per tree per tap was calculated
for each year and statislically analysed. The
difference In the mean yield figures between the
first and the lasi year of recording for each
location was subjected Lo covariancc analysis also,
giving due adjustments for r.-gression for girth at
initiation of tapping.

Results and Discussion

The annual mean yield figures ate presented in
Tiible I. (a, b. ¢, d) The soil nulrient status and
the leaf nutrient contents of the control plots
(Ni»P(,Ko) in the four locations are given in
Tables 2 and 3 respectivslv. The soil fertility
standards and critical leaf nutrient contents for
the normal rubber growing tracts of South India
arc given in Tables 4 and 5 respectively

and Development Board Scientific Symposium. Cochm
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Tabte | (a)
Mu/n effects ofnitrogen, phosphorus anil potas.Umu ¢ | mean yield of
tiry rubber per tree per lap (g)

o 294 411 385 199 458
N 205 40T 0.6 50.2 490
. 327 435 413 515 4756
pa 291 a's 401 490 4
. 208 4056 4056 50,8 475
P 317 432 427 518 493
K? 30.7 42.2 413 50.8 485
Kt 31.0 42-3 4iy 50.9 46.4
a 300 408 422 499 475
101 137 176 .5l 2.00
Table 1 (b)

. X -
Mam tffecn a/mlirogen, plwipharm mdpolimmm on mem yitU!of dry mbbrr mr Itee per tap (g)

NI? 253 30.5 36.2 33.8 322
Ni 29.0 328 39,3 37.2 354
N* 251 30.6 347 33.2 315
Po. 25.4 30.1 355 341 327
P, 26.8 316 37.7 34.1 335
Pi: 272 322 37.0 36.0 33.0
Ko 26,8 311 375 35.0 33.9
K: 268 324 37.0 35.7 337
Kj 259 30.3 35.7 336 31,6
SE 0-~s2 0.76 120 126

CD at 5?/; lelel 2.40 3-50

CD at I\ level 3.30 4.80

Tabit i (c)

Main effects o f nitrogen, pho”pkoru® and potassium on meanyieU ofdry ruhbvrper tree per tap

Thodjipuzha

Treaimenis 1966-57 1967—6K i9e"70 197(™-71
N, 24.5%* 24.5%* 27.1*%* 27 8»*
N. 255 27.8 28.2 320
N> 248 27.0 278 322
Po 23.0 226 257 295
P, 25.6« 26.5* 27.0* 30 8*
P, 26.3* 30.2* 31.0* 3t.6°
K| 26.4’ 28.2* 27.4* 28.7*
K, 217.0° 28 4* 30.7* 32.6*

214 22.8 25.7 30.6
JC Ul LUMipillISUIl Ul I1*uica mill 1.68 2 56 1.sO 1.68
SE comparison of figures with i.76 268 L89 1,76
SE for comparison of other other
(with no 's") 161 245 172 1.62
CD (aj 5% level) for comjNirison of figures
with and no *e’ 4.80

CD (at I\ level) for comparison of figures
with ** and no 6.60
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Table 1 (d)
Main effects o fnitrogen, phosphorus and potassium on mean yield ofdry rubber per tree per tup (g)
Palapiliy
Trcatmeniv 1967-68 1968-69 J969-70 1970—71
N, 22.3 225 22.4 26.1
N, 229 23.7 23.6 28.2
Nz 2338 233 23,4 28.9
Po 231 23.6 23.2 27.9
Pi 23.0 231 233 28.0
Pj 23.0 22.8 22.7 27 4
Ko 235 24.0 23.9 28.5
K, 22-7 23.1 3,0 27.9
K2 22.8 22.4 22.4 26.9
SE 0.51 0.49 0,44 0.70
CD at 5% levei 2.04
CD al 1% level 2.77

Table 2

Resuh.s of analysh ofsoil stamplesfrom control
{No Po f(o) ploh*

Oepih in Organic NicroAn Available nutrients in mg.100 g soil
Location cal % P K Mg Ca pH
Kulasekharam 0-15 1.60 0.13 2.4 i0.0 131 .50.8 54
15 30 L27 0.12 14 7.5 9.4 39.8 5.6
Mundaka>a(n 0-15 1.43 0.13 0.3 6.3 18 13.2 5.1
}5-30 143 0.14 0,3 8.4 14 14.7 53
Thodupuzha 0-15 1.80 0,18 0.2 5.7 2.2 16.4 55
15-30 1.87 0.18 Trace 75 4.2 24.7 51
Palapilly 0-15 2.70 0.28 4.6 9.5 3,6 43.6 57
15-30 2.32 0.22 3.6 9.3 2.0 30.6 5.6

« Pushpadas P/ij/ (1974)

Table 3

Result'; o fanalysis ofleafsampleifrom control
(A0 P(i Ko) plots (% on dry rtiatu-r)*

Location N P K Mg Ca
Kuhsekharam NA NA NA NA NA
Mundakayam 3.87 0.25 222 0.32 123
Thodupuzha 3.68 0.18 0.82 0.42 1.08
Palapilly 3.90 0.34 2.10 0.33 0.71

Pushpadas 6/ al (1974)
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Taolr 4

f'er/ilify Srantlarcis o f soil being
adopted by the RRU

Nutrient Low Medium High
Organic carbon %*
(used as a
measure of
availability of <0.5 05 -0.75
avaitebit . . >0.75
Av, phosphorus
(mg’ 100 g soil) <10 10-2.3 >2.5
Av. potassium
(mg/100 g soil) <5.0 50 -12.5 125
*Muhrdal. 1966
Tabte 5

Criiical leafnutrient contents o f rubber
Nutrient Low Medium High
Nitrogen % <3.0 3.0 —32 >3.2
Phosphorus % <020 02 —025 >0.25
Potassium % <100 100-L 20 > 120

The mhereot soiJ fertility evaluation of all the
locations for phosphorus an.! potassium was done
by using the soil fertility standards fixed by the

Rubber Research Institute of India. Pending
lixation of standards for nitrogen, the standards
followed by the soil testing laboratories in

India (6) for organic carbon were considcrd
for assessing the soil nitrogen status. Considering
these standards, the nitrogen status in all the
locations was high; phosphorus low at Munda-
kayam and Thodupu/hu, medium ai Kula-
sekharam and high at Palapilly; potassium
medium in all the locations.

Ihe analysis of girth data recorded every year
during the immaturily period in afl these locations
had shown (1) a general trend of suppression of
girth at the highest le\el of nitrogen in Thodu-
puzha and Palapiily. Response to nitrogen as
measured by girth increase was generally evident
upto 4] years from planting <budding. Later
falling off of response and in certain cases
negative resoonses were also noticed.

Significant response to phosphorus on annual
girth had been obtained during the entire
immaturity period at Kulasekharam, Thodupuzha
and Mundakayam; but with regard to the annual
girth increases, a definite cessation of response to
applied phosphate after 5J years from planting
budding at Kulasekharam'and Thodudu?ha and
41 years at Mundakayam had been noticed. At
Palapilly, do response to app'ied phosphate had
been obtained. The main eifect due to potassium
had not registered any significant response at
Kulasekharam, Mundakayam and Palapilly.
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Howtver at Thodupuzha. ihs growih response lo
jpplied potassium had been negative.

OMtIWI) a, KuLitoam"

and for four years a, Thodupuzha and PaSI”
mm ? Oflhe trees in tLi?
eSd

rBported by Ananth & 0/(1, S dikussed"f

Nitorgen

APl'cation of nitrogen in
MlJasekharam and Thodupuzha in nnv

howeve'rr s:e"ltont effect. At Mundakayam
However, ~significant reduction in  vieW
noticed, at the N_. level in 1966-67 and 1968-69
in Ihe mean annua' yield analysis al« w-

nitrogen wa" T ntot”:; £
hlgher level m lhe remaining three years  Hiohiv

n ' be N. le .5 S
;lIH f‘ « “f covariance of mean
anMprtn'ieSra-awfr

Table 6
o/nUngen m meanyieldper im per tap m
dur,,,g 1966-1971 al M uM m

Treatment Ni

34 5~

N

31 30.7

Mean yield

n . . 0~520/erel fl/1 "/
t u tor comparison of

means No and Ni 160 ~54
CD for comparison of
means No and 2.72 37
CD for comparison of
means N, and N, 2.50 340

At Palapilly, in the annual mean vield analysis,
response to nitrogen application was observed
giving a sign ntly higher yield at the N, level
in 1970—71: but the yield was not found
influenced m any of the previous years. In the
covariance analysis for mean yield for four wars
also, significance was recorded for the N, level
The data are presented in Table 7 below,

Takik 7
Kffec{o(nitrof;cnonmi-iin vieUper /rfc- per tap{e\
during 1967.-1971 at Palopiily

Treatment No N, N,
Mean yield 23.4 246 26.0
CD at 5% level - 179
CD at 1% level — 241



A fairly high soil and leaf* niirogcn slatus
explains the reasons for non-response to nitrogen
application al Thodupuzlia and Kulasekharam
;ind a significant yield depression at level al
Mundakiiyam. In this connection ii has to be
pointed out that the growth response as measured
by the annual giiih increase in these locations
was significant only upto the first 4~ years ot
immaturit> and afterwards the response at the N-
level was negative in some cases and less than N,
level in others (I). A very good leguminous
cover management system adopted in these
locations might also have played a prominetit
role in slowly making available the organic
nitrogen into mineralised forms during the initial
few years of the raaturify phase. The significant
yield increase recorded ai the level al Palapilly
could be attributed to the high available soil
phosphorus, and m i and a fair ilabl
soil potassium io that location. The higlier level
of applied nitrogen with ihe high soil status in
the other nutrients mentioned might have resulted
in a balanced nutrition and consequently higher
vield These results therefore point to the
necessity for considering the nutritional require-
ments ofrubbcr in terms of balanced applications.

Phosphorus

The annual mean yield showed an increasing
trend at the Pj level at Mundakayam and
Thodupuzha. where the soil phosphorus was low
and at Kulasekharam where it was medium. In
Palapilly, wherr the soil phosphorus was high, no
response was indicated. The leaf analysis values
also showed a low to medium leaf phosphorus in
all the locations except Palapilly. The significant
response to phosphorus application on mean
annual girth observed dunng the immaturity
phase in the low to medium phosphorus areas viz.
Mundakayam, Thodupuzha and Kulasekharam
is worth mentioning in this context. These
lesults on growth during the immaturity phase
and yield during the maturity phase therefore
reveal that /fevea would respond lo phosphorus
applications in soils were the phosphorus status
is low. The Rubber Research Institute of
Malaysia CiO) reported responses to phosphate
applications in cases where low phosphate was
indicated in the soil and leaf analysis data. The
studies of Guha and Pushparajah (4) also showed
good response to phosphorus in Red and Yellow
Latosols of Malaysia, where phosphorus status
was low. According to Owen (7) and Bolton (2)
response lo phosphate should be obtained at
levels of available phosphate in the soil below
25 ppm. Chan (3) also indicated response for
phosphorus in certain types of soils of Malaysia,
where most of the leaf values of phosphorus
were low

Potassium

In the analysis of mean itnnual yield data,
response (o potassium was not indicated in any
of the locations except Thodupuzha, where
significantly negative response was recorded in
1966— 67 season. In the analysis of covariance
of mean annual yield for four years, significantly
negative response was observed at both the levels
of potassium at Palapilly. The results are shown
in Table 8 below

Effect oj potassium on mean yield per tree per
lap(s) durins 1966 —1971 at Pahpilly

Treatment Ko Ki K,
-Mean yield 26.10 24.20 23.60

at 5"c level at 1% level
CD for comparison of
means K# and K, 187 2.55

CD for comparison of
means Ko and K~ 187 2.55

CD for comparison of
means K» and K> 179 2.43

The soils in all the locationl$ us could be seen
from the data were fairly well supplied with
available potassium. However, at Thodupuzha
and Palapilly comparatively belter potassium
availability could normally be expected, owing
to the s”ific soil features of the area viz.
micaceous nature at Thodupuzha and fine texture
and good depth at Palapilly. Therefore further
application of potassium in these soils might
have caused a nutritional imbalance resulting in
depression of yield, which attained significance
at Thodupuzha and Palapilly. Consistantw
suppressing effect on the annual mean girth
increase at level had also been observed in
these locations during the immaturity phase (1).
Though significant effect owing to potassium
application was reported by John (5) even at
medium soil potassium levels no positive response
was indicated in any of the locations in the
present experiments. However, the non-rcsponsc
to potassium application in soils with high
potassium was reported by Chan (3).

The NK interaction on the mean yield for the
four year period was significant in the ease ot
Palapilly. The data are given in Table 9.
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Table 9
Effeci of NK iuicructioti on mean yield per free
per tap (g) at Palapilly

Treatment N-Kj N.K,

Mean yield 298 240 241
at $% level atl", Icfe/

CD for comparison of

mean< N7K., and N Ki 179 243

CD for comparison of

means N,K« and and N;K 187 255

CD for comparison of

means N~K, and NoK.. i.7g 241

The ircalment N;K, gave the highcit yield
but significant yield depre-sion was observed in
the NjK, and N,K, levels. The reason for
obtaming the highest yield in the N.,K, (reatmenl
could be allnljuted to the belter nulricot balance
resulted from the application of high levels of
nitrogen in a situation where the soils were well
supplied with phosphorus, magnesium calcium
and potassium This % evidenced by the
significant positive response obtained on vield at
the Ni levels. The significant depression in yield
at thc NjK, and HjK* levels, may be altrihuted
to the excess potassium resulted by the
potassium applications in relation to nitrogen.

Conclusions

On the ba'is of the results obtained for five
years during the maturity phuse of a 3' NPK
factorial experiment conducted at four dilTereni
locations of var>-fng soil fertility levels and with
the back ground information on the nutrient
response of the trees during their immaturity
phase in these locaiious the following conclusions
could be drawn;

| The response to nitrogen in yield could
depend not only on tbe soil and leaf
nitrogen .status, but also on the other plant
nutrient status of the trees, thus indicating
the imponance of bnlanced nutrition for
high yield.

In areas »ivherc u good cover management

had been practised during the immaturity

phase and a proper balenre is maintained
between other nutrients, response to nitrogen

is unlikely during the initial years ol

tapping.

3. Wherever high soil and leaf phosphorus are
indicated resulting from u continued applica-
tion of rock phosphate during the immaturity
phase, application of phosphorus may not
give significant rcspoD.'C on yield during the
initial yi'ars of the maturity pha“-e.

z
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be possMe in most case> to predict
ferlifeer.  ~ to applied
ifiir 2 o Itwolion provided
i on the soil fertility
status IS available in respect of that location

‘Commendation for

xS aJus trmen)
Ther,?, r limilntions,.
merafls.v " " J "* "or recom-

rfox N oLr*risKfe™ i

Sl lydouw

Aunllaleral approach in fertilizer recom-
S .S . “Ulfient as an.
mdepenaenl factor for yield of rulb er wmtl 4
nutritional

cases.  The meed for
«*“'rient-antagonism

S r n between nutrients cannot
therefore be over emphasised, for givitie
proper fertilizer recommendations for rubber

problems m all

and
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Cyclisation of Natural Rubber using P-Toluene Sulphonic Acid

Baby Kurlakose, KS Gopalakrishnan and EV Thomas
Rubber Research Institute of India. Kottayam 686009. Ind.a

S>nopsb
Cyciiwiion of natural nibhcr was c/Tected by ireaiine
shecH with p-tolucrh: msulphonic add  Effeci? of
vanaiions in_ihc iiuamiiy of p-iolucnc sulphonic acid
pre(pitated silica, lime am) ttmpcraiuro of healing, mi (bo
Mieni of cydiwiion of natural rubbcn v.cre studied  The
u« of cyclis<l oiiural rubter in solins compound was
v-villuaced and compared with ihiti from SBR 1041 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 of natural rubber could be effecled
by proton acids tike sulphuric acid, p-toluene
Mjiphonic acid, and also by Lewis acids like SnCl«
TiCI®, BFj and FeClj. The cyclisation reaction,
m natural rubber could be done in the solid
solution or the latex stage. Fisher (1) observed
that when natural rubber was mixed with sulphuric
acid, p-tnluenc sulphonic acid or p-tolucne sul-
phonyl chloride, in the mixing mill and the
resulting mix heated, an exothermic reaction
look place with the transformation of natural
rubber into a hard thermoplastic material. Rubber
isomers were prepared by Bruson, SebrcU and
Calvert (2). by treating natural rub”r with
«\ntimony trichloride. ~Stannic chloride. Ferric
chlonde and Titanium tetrachloride, in an ineit
atmosphere of nitrogen. The preparation of
cyclis€” rubber lalex on a commercial scale was
also well established as early as 1947 (.1) (4).

Out of the several methods available for the
cyclisation of natural rubber, treatment of rubber
with halides of amphoteric metals, with acidic
reagents and with concentrated sulphuric acid
in the latex stage, were of commercial interest.
In the present study the effects of variation in
the amounts of p-tolucne sulphonic acid, of
precipitated silica and time and temperature of
heating, on the extent of cyclisation of natural
rubber were evaluated, with a view to arriving
at the optimum levels of these variables for the
preparation of fully cyciised natural rubber.
The use of cyciised natural rubber in microce-
ccllular soling compounds was also evaluated.

Materials and Methods

form (RSS 3
Rubber was

Natural rubber in the sheet
quality) was used for the study.

first plas”ised in a ]2" laboratory mixing mill
and mixed with p-toluene sulphonic acid and
pritpuaied silica. The mix 4 then sheetS
out m i mch thickness and heated in air ovens
at temperatures for specified periods of time,
the lour factors namely, amoimt of p-toluene
sulphonic acid A temperature of healing B.
lime of heating C and amount of precipitated
siltca D. were varied ar three levels as given below.

Len-h
P-toluene sulphonic 5. 10and ISparts per
Acid (A), 100 parts rubber
(Ho, a, & &),
Temperature of heat- 100, 120 & 140=C
ing (B). (be, b, & bj)
Time of healing (C), 2.4 and 6 hours.
(Co. C(& C),

Precipitated silica fDI. 2.5; .10 and 7,5 pans
per 100 parts rubber,

(lio. di & dj)

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 design con-
founding ccrtain components of 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 of 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 si«)
or by mixing at high temperature (95»C). The
compounding recipes used for the preparation
ol' microccllular 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 35
Stearic acid 4.0 40
Vulcalbr F 125 125
Anti oxidant SP 1.0 1.0



RUBNIR BOARD

Ingredients Mix 1 Mix
Sulphur 25 20
N»trogen Blowing Agent DP } 4.0 4.0
Maiincsium oxide 2.0
ParalHn wax 10 1?
Elhyltfne Glycol 2.0 2.0
Titanium dioxide 10.0 10,0
Napluhenic oiJ— Fitrxon >42 15.0 15,0
Cliina day 150.0 150.0
Cure time at 1SOX (Minutes) 10 10

The following properties of ihe solings viere

evaluated as per ihe I. S. tesi methods (61.

t Relative Density

2. Hardness

3. Change in hardness after agelnr a(100 + jec
for24hrs

4. Splif fear Mrenoth (usmg leniile teslinu
machine with a rate of traverse of 40 mm per
mimite>.

2. Ifeat shrinkage

The percenlage evpanMon of lhe compounds
was also stud

Results at»l Discussions

The data on the statisiicai analysis of the
results ol iodine values with the variables A
and D are given in Table. | to V. Statislical
analyst?: of the results indicated that the eflects
of A. B, C and D on the eydisation of natural
rubber wcra significant al 1 level. A, ti and C
hﬂq. mleracled significantly between themselves
atl"v, ievi

\At > phr level of \. the iodine value was the
same irrespective of the temperature nf heating
At 10 and 15 phr levels of A, significant diiferenii
in lodtne values among the temperuiurcs were
lound. tli-- lowest todint value was obtained for

ioo'c

Al 5 phr level ol A, 4 hours heating ~a\e signi-
ficantly lower iodine value than 6 hours heatine
At 10 phr level of A, 4 hours heating gave sicni-
hcantly lower iodine value than 2 and f> hours
heating.

While ai 120“C. iodine value was the same
irr"pective of the lime of healing: sifnilicant
dilteienoe m iodine value was obtained al [00=C

T I'oufs heatlng al
100 C gave the lowest iodine value than

liours heaiiny and the sample heated for 2 hours
was having lower iodine value than that healed
for 6 hours. But at MO”C. lowest iodine va S
was obtained Jor the sample heated for 6 houi-s.

At 1jJO-C irrespective of the lime of htutinir
the iodine value of the sample with 15 phr of a "
was low'er than that for 5 and 10 phr levels. For
all other combmation> of temperature and time
of heating, the iodine value for the sample coTi

wi h that lor 5 and 10 phr levels. The iodine
value of the fully cydiSed sample was”~ 14
whuh IS equivalent to a percentage retention of
un~ituration of 24.13. This is in agreemem
I'sh et it [“rf ,i* (7-1 and Turorskii
might be mostly fused tricyclic rings (9).

On the average, the iodine value uoi for the

x

Strirpiir™

The test results on the mierocellular solines

Engr"g‘gfn Harhness and split tear s&reng‘i‘ﬁ“ovwe

with ttat from the hijh styrene resin. The
mtcro<»llular snhnii Milh cvdised rubber had

shrinkage even though the pcrcentace
expansion ol the compound was slishtiv low'er
when compared with that from the SBR'IM | X
compound-

C(»nclusi»n>

P-toluene sulphonic acid was found to be an
cnective cydising agent for natural rubber The
compound containing 15 phr of P-tolucne sulpho-

precipitated silica «hen
heated at 140"C for 6 hours jave fully cvclised
natural rubber. The cyclised rubber priparcd
by Ihis method, when used for the preparation
ol microcellular solings. gave products with

properties comparable with those from SBR
Tabii. I- Vcatj loiUih- I-iliic\
Mean S.R, 1,95
tIX .S084'
bo b| bj  804%A
n 326~ 3316 326.5 328,1

76 298.3 262,8 2929

286,4 224.6 128.6 21J.2

MeanS.E. 1.95 310.3 284.8 239,3 278 1
CD, 5-84**
8.04**

For means in the bodv of the tabic S F "V
C. D. 10,12* 13.93** L]



CVCLISATION OF N«TURAI, USINO P-70LUENF SULPHONIC ACID
fABii' 11- Mean/ot/inc yalues .
Tabib Ul--Mem lodine Valw.s
Mean S.E, 1.95
C.D, 5.84* Mean S.E. 1.95
— @ - o 8.04%* C.D. 584
a Q  8.04**
"o 3289 3206 3353-3283"
ai 3001 3820 296.7 2929 23;235 289.3 328.0
a2 2212 2160 2024 213.2 -3 2840 2852 2848
MeanS.E. 1.95 2814 5759 2782 2781 b2 2514 94573 2212 2393
CD. 584* MeanS.E, 195 2834 2729 2752 2781
8.04** C,D, 584
8.04*«
c 13'93«n
Tabit  IV—Mean lodine Values
Q
b N S. E. 195
o2 bj ta K b CD. 8
3152 3393 3220 3093 3207
3210 2089 2804 2970 2880  sony 3458 347 354 g3
2 242 oire a3 N0 289 2{5;)410 3349 3072 2480 2929
Mean 3135 2853 2514 2393 2840 3033 2135 901 2132
SE 195 " 02453 3280 2852 20012 2781
CD 5.84"
8.04-*
» iivaiia lit iiic I>OU\
* —Sig. at 5% level.'
*s -Sig. at llevel
Tabte \--Properihd of Mirrocelli.lar solingi Biblio-jraphical Reference
Tests Mix I Mix Il 1 (BN). Cyclisalion of Cis-polyisoprcnc
. . (Natural Hen'o Rubber), Popular Pla-
Relative Density at ITC 0.7046  0.6834 stics. 15.5:1969:25-35.
Hardness (Shore A) 48,0 47.0
Change in hardness after aaini! 2 BSUSEN (HA), SE?\BR(;;L (LB) a.nd CVAIvaRf
at 100 + I&Cfor 24 hours'  + 18 4-18 (WC). Ind En? Chem. 18: 1827; 1033
Split tear strength (kg) 5,67 550 3 BAIrTPAT. 634,879,
Heat shnnkagiat 100+ T C 4 e 658.520.
lor one hourj",), 3.508
Expansion ("0) 73.0 5 IISHtR. Ind Eng Chem 19; 1927; 1325
6 INDIAN .SIANOARS IMsTIMMON.  Specification
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liitroductioD

Preseivalion of natural rubber latex is for the
mainienance or improvement of its coiloidnl
cliaracler. This is achieved by the addition of
chemicals which prevent bacterial activity. The
usual practice in plantations is to preserve the
latex using ammonia at a concentration of 0.7?"
by weight of latex. This treatment eiTectiveiy
premier"es the latex and maintains it in a stable
colloidal condition almost indelinitely. Also
during storage the higher fatly acid e"sCers present
in the latex get hydrolysed info ammonium soaps,
thereby improving the mechanical stability of the
lalex considerabiy.

The presence of the liigh le%el of ammonia in
preserved concentnited latex has been considered
cindesirable by the latex products manufactur
industry. Apart from handlini; diffictiities il
presents problems in some manufacturing proce-

Also the high concentration of ammonia
aggravates the inherent tendency of some serum
constituents to jiet hydrolysed and broken down
into a variety of compounds inchtding simpl;;
salts and soaps. Thi\ results in a progressive
loss of zinc oxide 'mlability of latcK.

Because of the disadvantages associated with
the use of ammonia, rubber prtxiucers and their
research institutes Ivave long been trying to find
out aitcrnativt preservatives for natural rubber
latex. Me Gavac (7) reviewed the use ofchemicals
like tetrahydro naphthalene, alky! mercury
chlorides, arseneous oxide, acetaldehyde. niiro-
phenols and other organic nilro compounds,
moroholine. formaldehyde, ctc. as secondary or
tertiary preservatives. Rhodes (10) fitudeid in
details the use of sodium pentachlorophenaie as
secondar> preservative. Use of ammonium penta-
chloroplienate. ?inc dialkyl dithiocarbainates.
aminophenols, EDTAand boiic acid was described
by Philpoti (9). Angovc <1) studied the use
of 8-hydroxyquinoline and its various halogen
and metal derivatives as secondary preservatives
in low ammonia natural rubber latex concentrate.
Evaluation of miscellaneous rubber accelerators
as secondary and tertiary preservatives was also
carried out by Angove (2). Zinc oxide .which is
known to be a good en/yme poison, has been tried
for the inhibition of volatile fatly acids formation
in lield latex (11) But moslof these maierials were

not helpful to lower the ammonia content to
haimless levels although many of (hem were
proved to be successful as secondary preservatives

In spite of its various drawbacks, ammonia is
slill the mosl widely used preservative foi NR
latex probably bccause of its high volatility,
high alkalinity and good bactericidal properties
Monomethylamine also is highly alkaline in re-
action and is having bactericidal properties. i
IS now being manufactured in India and is avail-
able at a reasonable price. Therefore a study
was undertaken to evaluate the usefulness of this
chemical as a primary preservative for NR latex
concentrate.

.Malmals and .Methods

(40°,, w/v) used

Monomcthylamine solution
Fertilizer

in the study was supplied by M-s.
Corporation of India (Trombas L'nii)

Preliminary experiments were carried out v.
fresh field lalex collected from the RRII hxperi-
ment Station. 200 mi batches of the latex were
treated with methylamine at concentrations
0.2 0.3%,0.4"m 0.5 0,6 and 0.7 . with
0.7”, ammonia as control. The samples were
observed over a period of two months. Based
on lhc observations studies on lhe long leim
preservHlion of concentrated latex was >tarted.

200 litres of fresh lield latex, collected from the
RRII Experimcni Station was divided into two
parts. One part (150 litres) was treated with
0.3°,, nielhylHmine and the other ixirt (50 litres)
was treated with 0.3% ammonia. Both were
separately centrifuged on the same day using an

Alfa Lavel 410/70 A'AM ccntrifuge. The melhy-
ianiinc'ammonia content of the concentrates
were estimated. The methvlaminc ircaltd lalex

concentrate was subdivided into 5 batches of 15
litres each and transferred to 5 dilTerent polythene
containers and the concentrations of methylamine
was adjusted at 0.3%. 0,4"', 0-5®;, 0,6"; and
0.7%,. The ammonia trealeil concentrate was
also transferred lo a polythene container and the
concentration of ammonia in the lalex was raised
to 0.7%,

After bottling the following tests were cariied
out on ihe lalex samples



T.S. D. R, C, Alkalinity.
Volalilc fatty acid number—V F A
pH

Meciianical stability lime—M. S. T.
Magnesium content.

Sludge content.

Coaguium content.

Vor on

N

pH, alkalinity, MST, VFA and Magnesium
estimations were repeated at various time intervals
upo a l«nod of 6 months. Indian Standard
tes methods (8) were followed in the above
estimations

Baclcricidal properties of methylamine and
ammonia were compared iq a separate experiment.
Fresh field latex collected from the RRIl Experi-
ment Stfition was divided into six 3a> mi batches
nTo methylamine at
0.~A" 0.4 05/0,06 ,and 0.7 concentrations
and the sixth batch was treated wiih0.7 >iammonia
as control. The viable bacterial count per ml of
latex ftas made on all the batches min.? the
dilution plate technique \sith sterile water. The
medium used was modified Kltslers iron aear
medium (13). ' ®

After six months storajic zinc oxide siabiliiv.
gelling time and gelling pH of the preserved con-
centrated latex samples were determined. Thei-c
tests were carried out 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
with glass former<;. The following formulation
was used for dipping

l.ate\ com[

Latex evO',

KOH 10%,
Sulphur 20%,,

Zn0 50",

ZDC 50",
Antioxidani SP 50",

Coagulant: Ca (NO|)i 20
Water . 20
Rectified spirit .. 60

Late.x foam produclii were made from the samples
using a plannetary mixer. The following formu-
lations were use<L

I"tex compounds for foam

|
L«Ira60% (0.7%NH,I 16
Ute«60;;,(0.4% CHjNH )1 —
Ammonium laurate 5°/
Potassium oJeaie20®" *
Sulphur 50%
ZDC 50%
ZnO 50%
Sodium siHcofluoride 20*; 10

5Ili

5
4
2
6

~Nonaa
B

Results and discussion

in the preliminary experiments with field latex
a concentration of 0.2% methylamine was found
meirective as the latex underwent coaeulalion
in two daj®. The latex preserved with 03*/
methylamine thickened after a week’s storage
and finally coagulated after !0 days All
other samples remained unchanged even after
two months storage. As the non-nibber content
of centnfugally concentrated NR ktex is less
than that in field lalex, it was thought ihat even
a concentration of 0.3°" methylamine could be
tried for the preservation of oonL-entrated Jatcx.
Therefore in the long term preservation experi-
ments with centrifuged latex, rat-thylaminc was
used at concentrations ranging from 0.3% to 0.7/

Changes on storage

The changes in pH, alkalinitv. VFA xVo, MST
and magnesium content durins btorfiee are
graphically shown in figures 1to Methylamine
IS a stronger alkali than ammonia and that is
why the pH of methylamine preserved latex is
higher than ihai of ammonia 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 decrease at a
slower rate during storage in the case of mcthy-
lamine preserved latices. This mav be owinc
to the lower volatility of mcihylamine.

VFA No. is a direct index of bacterial activity
in lalex (5). From Figuie HI it is evKlcnt that
methylamine even at a concentration of 0.3“, is
better than ammonia in inhibiting VFA formation,
a concentration of 0.4",, being optimum. Mecha-
nical stability of methylami’ne preserved latices
remains almost constant throughout the storage
period. But mechanical stability of the samples
could be I'oosted by adding ammonium laurate
as in the case of ammonia preserved latex.
Effect of adding ammonium laurate on the
mechanical stability of methylamine preserved
latices is given in Table I.
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inlroJuction

Preservation of naiural rubber latex is for the
maintenance or improvement of its colloidal
character. This is achieved by the addition of
chemicals which prevent bacterial activity. The
usual practice in plantations is to preserve ihe
late\ using ammonia at a concentration of 0,7%
by weight of latex. This ireatnienl clfectively
preserves the latex and maintains it in a stable
eolioidal condition almost indefinitely Also,
during storage the highvr fatty acid esters present
in the latex get hydrolysed into ammonium soaps,
thereby improving the mechanical stability of the
latex considerab!>

The presence of the high level of ammonia in
preserved concentrated latex has been considered
undesirable by the latex products maniifacturinji
industry. Apart from handling difficulties i\
presents problems in some manufacturing proce-
sses. Also the high concentration of ammonia
aggravates the inherent lendency of some serum
constituents to jiet hydrolysed and broken down
into a variety of compounds incliiding simple
salts and i.oaps. This results in a profiressive
loss of zinc oxide stability of latex

Because of the disadvaniages associated v/ilh
the use of ammonia, rubber pioducers and their
research institutes have long been trying to iind
out alternative preservatives for natural rubber
latex. Me Gavac (7) reviewed the use ofchemicals
like tetrahydro naphthalene, alkyi mcrcury
chlorides, arseneous oxide, acetaldehyde, nitro-
phenols and other orgartic iiitro compourtds,
moroholine, formaldehyde, etc. as secondary or
tertiary preservative?;. Rhodes (10) studeid in
details the use of sodium pentachlorophenatc as
secondary preservative. U.ie of ammonium penta-
chlorophenate, 7incdialkyl dithiocarbamales.
aminophenois, EDTA and boiic acid was described
by Philpott (9). An”ove (I) studied the use
of 8-hydroxyquinoline and its various halogen
and metal derivatives as secondary preservatives
m low ammonia natural rubber latex concentrate.
Evaluation of miscellaneous rubber accelerators
as secondary and tertiary preservatives was also
carried out by Angove (2). Zinc oxide .which is
known to be a good en/yme poison, hfls been tried
for the inhibition of volatile fatty acids formation
in Iteld latex (11). But mo~tof these materials were

not helpful to lower the amntonia content to
haimless levels although tnany of them were
proved to be successful as secondary preservatives

In spite of its various drawbacki, ammonia is
still the most widely used prcsen‘ative foi NR
latex probably because of its high volatility,
high alkalinity and good bactericidal properiies..
Monomcthylamine also is highly alkaline in re-
action and is having bactericidal properties. It
is now being manufactured in India and is avail-
able at a reasonable price. Therefore a study
uas undertaken to evaluate the usefulness of this
chemicjil as a primary preservative for NR latex
concentrafe.

Materials imd Methods

w,v) used
Fertilizer

Monomcthylamine solution (40%,
In the study was supplied by M s.
Corporation of India (Tronibay Unit)

Preliminary experiments were carried out \vith
fresh field latex collected from the RRN [ixperi-
ment Station. 200 ml batches of the latex were
treated with melhylamine at concentrations
0.2%.0.3%.0 ,4 ""0.5"u, 0.6%, and 0.?",. . whh
0.7°,, ammonia as control. The samples were
observed over a period of two months. Based
on the observations studies on the long teim
pre.>ervation of concentrated latex was started.

200 litres of fresh field liUex, collected from the
RRII fixperiment Station was divided into twu
One pari <150 litres) was treated with
methylamine and the other part (50 litres)
was treated with 0.3% ammonia. Both were
separately centrifuged on the same day using an
Alfa Lavel 410/70 A/AM centrifuge. The methy-
lamine,'ammonia content of the concentrates
were esiiniated. The methylamine treated latex
concentrate was subdivided into 5 batches of I
litres each and transferred to 5 difTereni polythene
containers and the concentrations of melhylamine
was adjusted at 0,3“;. 0.4". 0.5"-,, 06"’ and
(\7'*,. Tlie ammonia treated concentratc was
also transferred to a polythene container and ihc
concentration of ammonia in the lutex was raised
10 0.7%.

After bottling the following tests were carried
<iut on the latex ', amples.



T. S, D- R, C. Alkalinity.

Volatile faiiy acid number—V. F. A
pH

Mechanical stability time—M. S. T.
Magnesium content.

Sludge content.

Coagulum content.

pH, alkalinity. MST, VFA and Magnesium
estimations were repealed at various time intervals
upto a period of 6 months. Indian Standard
test methods (8) xvere followed in the above
estimations

Baciericidal properties of methylamine and
ammonia were compared in a separate experiment.
Fresh field latex collected from the RRII Experi-
ment Station was divided into six 300 ml batches.
Five batches were treated with methylamine at
0.3 0.4*",0.5%, O.C™ and 0.7% concentrations
and the sixth batch was treated with 0.7 ammonia
as control. The \iablc bacterial count per ml of
latex was made on all the batches using the
dilution plate technique with sterile water. The
medium used was modiiied Klieters, iron aear
niedium (13).

After six months storage zinc oxide stabiliiy,
gelling time and gelling pH of the preserved con-
l.eniraied latex samples were determined. These
tests were carried out according to the methods
suggested by Madge (6).

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

s usetl tor dippinp

latex compound*, for dipping

Latex 60,
KOH 10",
Sulphur.r",,
Zno 5(1,
ZDCs50",,
Antiox|

I SP 50,

('oaaulant: Ca {NO,)o 20
Wiiter - 20
Rectified spirit . 60

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

Latex 6 NHO 167
Utexw: %c NH_]) -

Ammunlum Iaura&e

Potassium olcate 20V 5

Sulphur 50% 4
ZDC507 1

Zn0 50% ] 6
Sodium silicofluoride 20% 10 75

Result!, and discussion

In the preliminary experiments with field latex
a concentration of 0.2% methylamine was found
ininective as the latex underwent coagulation
in two days. The latex preserved wnh 03*“
methylamine thickened after a week's storage
and finally coagulated after 10 da>-s. All the
other samples remained unchanged’ even after
two months storage. As the non-rubber content
of centnfugally concentrated NR latex is less
than that in field lateK. it was thought that even
a concentration of 0.3% methylamine could be
tried for the preservation of 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 | to V. Methylamine
is a stronger alkali than ammonia and that
why the pH of methylamine preserved latex is
higher than that of ammonia preserved latex of
the same concentration. The higher pH of ihe
methjlamine 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 of methv-
liimine preserved latices. Thi<i may he owing
to the lower volatility of meihylamine.

VFA No. is a direct index of bacterial acii\ity
in latex (5). From Figure 111 ii is evident that
methylamine even at a concentration of 0.3% is
better than ammonia in inhibiting VFA formation,
a concentration of 0.4, being optimum. Me"-ha-
nical stability of methylamine preserved latices
remains almost constant throughout the slorage
period. But mechanical stability of the samples
could be boosted by adding ammonium laurate
as in the case of ammonia preserved latex
ElTect of adding ammonium laurate on the
mechanical stabilily of methylamine preserved
latices is given in Tahle L



am. taumie on the MS7
preserved la/ices

i“ffei-tof

Concentration of am. lauraic; 0,02 b> weight

of laiex

MST Sccondi

tion
of W ithout ammoni- With ammo-
CHiiNH2"0 um launite nium laurate
0.3 160 596
0.4 245 579
0,5 m 370
0.6 103 190
0.7 72 124

MST of the samples preserved with 0.3 and
0.4"~ methylamine coiild be enhanced beyond
the specification limit of 475 seconds (12) by lhc
addition of 0.02% ammonium laurate. But as
the concentration of methylamine in latex is

increased. Die enhancemeiu in MST brought
abont by ammonium laurate is not considerable
A higher dosage of ammonium laurate might be
required in those cases.

As magnesium was not removed from tlie field
hUex by adding diammonium hvdrogen phosphate
before centrifuging the initial concentration of
nmgnesiiim in the latex samples was high. But
in the case of ammonia preserved latex a con-
siderable part of the magnesiunj was removed
during storage. This may be as a result of the
lormation of phosphate ions from the phopho-
lipids present in the latex. A proportionate
removal of mangnesium was not observed in
methylamine preserved samples. The absence
of ammonium ions in the latex docs not favour
the formation of insoluable magnesium ammonium
phosphate, ifat all any phosphate ions are formed.

Viable bacterial coiint

Changes in the viable bacterial count during
storage of field latex treated with 0.7% N Hj and
different concentrations of methylamine are eiven
in Table II.

bacterial count per ml of lah'x

Initial count of untreated latex— 31 x 10* per ml

Count per ml of latex

1st day 2nd day 3rd day 5th day 15th day
CHa NH2 0.3% 49x10* 25x10" 38x10- 105 x10» Coagulated
0.4% 12x10* 86x10 23x10 25x10 25x10
0.5% 19x103 25x10 17x10 19x10 18x10
0.6% 36x10* 25x10 15x10 17x10 15x10
0.7% 20x107™ 25x10 16x10 14x10 8 clo
NHs 0.7% 25x10* 21x10 14x 10 13x10 10:< 10
The results indicate that methylamine is very Tabll hi
effective in preventing bacterial growth in latex. Zinc oxi stability
No acid producing bacteria was obsen-ed in alt
the samples except in the sample preserved with
0.3% methylamine. which eventually coagulated. MST Seconds 28T Seconds
But the concentrated latex preserved with 0.3% NHjO.7% 734 o1
methylamine remained stable throughout the CH3N.H-26 3% 506 436
storage period of six months. As pointed out 0'4% 579 564
earlier, the higher non-rubber content of field 0_'5% 370 276
laicx might be responsible for the higher bacterial 0.6“/; 190 202
activity in it. T 0% a4 220

Processing characteristics

Zinc oxide stability of the latex samples are
given in Table 111

in the above experiment mechanical stability
of the methylamine preserved latex samples was
boosted by the addition of 0,02% ammonium



lauiMc 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 of polassiiim oleate in
™ tleterminatioit makes
/.ST highCT than MST at leas! in ,he last two
cases. NH, ions are required for zinc oxide
hickening (4). Absence of NH,* ions In methy-
laminc preserved latices accounts for the low
zinc oxide thickeaing in them.

Gelling with sodium .<ilicolluoride is faster
with the methylaminc preserved lalices as may be
seen from Table IN. It i, also observed from the

TAsLL IV
(jelliig pH am! gellini® Hmv
Volume of lalex —100 ml

SI. Trealirenl Vol A -
No. of 50% Vol. Ge'l_l||ng (‘ﬁl{:g}g
zn0 sod. P
dispersion silico
fluondf
disprsiori
ml
- NHj 0.7 15 35 go
CH3NH2 15 15 79
0.4\ M 20 g1 |50
0.5 15 20 ™Mo
0.6° 15 25 88 (30"
07®, 15 25 93 45"
Caunt

hytirf odsnap, ZnO. Zinc

table that gelliiig pH increases with increase in

S lin f .re™cnrotildo*i"*ai, A A |\ f n
“om'Srv."n »" ™ «/be’se'en’

Tabil V
£/7*m« of conc. of nclling agm, .,
Concentrafion of CHjNH>—0.4°/

Volume oflatex _ loo”l.
SI. Volume of 20", sodium silico- Celling
fluoride disperion time
mi
10 5-30-
15 230"
20 150"
25 120"
an 55.,

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

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

VI
iifiil KCI 6h selling

Concentration of methylaminc—0.4*,

Sl. Vol, Vol of 20%, Vol. 0f20®,,  Vol. of 5°; Vol. ofl0°,, Vol. ofio“s  Gelling
No. latex sod, §I|ICD- pot. oleate ZnO dis” (NHJ.sO, KCI time
gluoride solution persjon solution solution
dispersion
ml ml ml ml ml ml
100 20 - 50"
1:50°
100 20 5 — 5
00 20 5 15 — 5
m 2.0 5 15 4 -
100 2.0 5 15 4 4 14’

From (he results it can also be assumed llial
iinc oxide or zinc ammiiies are not mvolved in
the gelling mechanism. The mechanism of
gelling of methylaminc pri~crved latices might
be dilfcrenl from (hat of ammonia preserved
latex, where the combined efiect of "inc soap
formation, adsorption of latex stabilisers on to
the preceipitated silica particles and the mecha-
nical cntrapmeni of the lalex particles in (he
gelatinous silica bring about gelation of latex (3)

Production of dipped };00d.s uod latex foam

Dipped articles and latex foam were made
from the methylamine preserved latex, conuining
0.4"~ CH3NH2. A slighily more yellow colour
was noticed in (he case of dipped goods from
methylamine preserved latex. But the products
vulcanised in boiling water 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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Identical condjlioiis.  Bii( by addinp thickcning
agents like carbaxymetbyl cellulosc pick up could
~ mcreabed. Ar. imporlant observation made
during the dipping experiincni was that surface
skin formaiion wa<; practicallv ab«nt in the
case of methylamtne preserved latex. As a con-
Hiderable part_of the wastage in smull scale ialex
goods manulacturing units is due lo surface
skin formation, it Ii eKpecied that a significant
esaving can be achieved bv using niethvlaniine
presened latex

latex foam cushions were made both from
methylamine preser\ed lalex and from atpmonia
prescncd iatex. No difflcultv was experienced
m processing methyiamme pre~rvcd lateN. Only
a shghlly lower iJuaiujty of ijdiiiie agent was
required for methylnminc preserved iatex. The
products were comparable in apiwarancc

Sumoiar) und conciusioi\s

Monomeihylamine at concentratiorii ranging
from 0.3%i to 0.7", was tried as prebenralive for
NR latex conccntrate in comparison with the
conlentionaf preservative ammonia at 0.7% con-
centration. Methylamine wes found fc he more
effective in preventing bacterial activity and a
concentration of 0.4",. by weight of ialex was
found to be optimum. Removal of magnesium
was not as eflicienl as in ammonia preserved
latex. The low MST of nieihylaminc preserved
latex could be enhanced bv the addition ofammon-
nium laurate. No difliculty was obscrbved in
the proiluction of dipped aiwds and latex foam
iVoni methylamine preserved latex and the products
were found to be comparable in appearance to
thow from ammonia preserved latex. Surface
skin formaiion was negligible in the case of
methylamine preserved latex compound.
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Carbon Black-Natural

Rubber Latex Masterbatch*

Rubber Research hs.nute of Ind,., Kolt3yam-686 009

Alwfraii
Carbon 0!ai.k-Nfliufj| Rubber Utex Mailer baich« wrrr

in (umparlwn w||h the null mtw | sample. The rchiulis of
ac that ihe lad<mas(cbatch« arrAvin
Woperiies cumparahle to ihc mill mixed wmnic

hht-v masierbsiches. _Dis-
m

AAinn
~NLS > *hen Wack tn ponder

In the course ot rubber goods manufacture
various combinations of vulcanising, pioteclive
processing »nd remfordng materials are incoroo-
rated inlo rubber and conventional methods
employ powerful masticating equipments like
banbiiry mixer or mixing mills for this purpoi®
Incorporation of ingredients like reinforcinc
b acks vviih dry rubber presented serious problems
like maintenance of cleanliness in the faciorv
and huge power consumption. Attempts sserc
made to mix the ingredients with latex before
llocculalmg it so (hat a premix which may be
processed with much less dilTlculties could resuli.

Reinforcement of natural rubber bv dis,persion
ol extremely small particles of carbon black
became established in 1920. Attempts soon
were made 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. Masterbalching was then
carried out by mixing carbon black which had
bL-en previously dispersed in a suitable liquid
medium wviili latex and coprecipitatinc the black-
lubber mixture. Some of the earlier patents
claimed that 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 ot all comparable in strength
to ihe dry mixed compound. The black-latex
musterhatch can deliver to the masticating equtp-
nieiit a premix which can give a shorter mixing
cycle and still result in a well dispersed compound.

Hannenberii ct al (2) held the view that direct
addition of black to latex was not practicable
becausc it might lead to partial coagulation of
atex and also result in poor dispersion of black in
rubber. Samuels (7) described the attempts
made at the research laboratories of Huber Corpo-
ration in the development of a process for the
preparation of dispersaut-free masterbalch where
indry black was added directly to the latex without
making i( a dispersion. In spile nf the advantages

* Paper pnKciiteU ai ihe liikTiiaTionat Rubber (‘onfcrcnce 1976, Sri Lanka.

the Rubber Rese.Kvh Insiiwtc of Sri Uiika.

In the case of synthetic latex none of these disa’
advantages exists and synthetic n/bISrbisS
masterl*tches aie produced in large quantities

S fhe exploitation

The present study was ain.ed at develonini: a

miueflfv «K:arbon black
mdl]lenously available

Malcriak and Methods

Masterbatches of the composition, Rubber;

prepared bv thr2c
methods. Dispersant-free masterbatch (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
stimng. coagulating the mix with 2~ " acetic
acid. Dispersant lype masterbatches B”and S
were prepared by two methods: (B) by mixinK
held latex conlainin® Rubber oil A emulsion
with carbon black dispersion (HAF black dispersed
to 17“, aqueous dispersif-n bv ball milling for
18 hours with | partdispcrsol LN;!00 parts black)
under high spe” 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
of black. The amounl of water used for grindma
black was so adjusted that a paste of block re-.ulied
aRer grinding and this was siibsequentK diluted
with water to a 17, disi*rsion. This d'ispcrsion
was added to latex containing oil emulsion under
stirring and the mi.x coagulated with acetic acid.
1l all cases coagula were piocessed as sheets and
smoke dried. Practicvtlly no loss of black was
noticed during the machinin” of 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 of 1 or less.

Reprinied from ihe Oiwricrls Ji>umal of
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Dried sheets were compounded in a 12- labo-
ratory mill. ASTM D 15-72 meiTd

ﬂ;g F%rr%matmn of \he compoun '\'/QSSSW‘BL“
100, Zmc oxide 5, Stearic acid 2, Morpholinothio
0o "o f

v2 5f HAE blacﬂlséa I>I yloﬁmAneﬁl'
Cure characterlsncs of all the samples were evai”®
uted using vtscnrometer (Scott GSV) at |50«c

I'he samples were cured and the physical orooemcs
namely tensile Slrongth, Modulus at E

Seute’r;s«S.°"

The entire study was based on completely rando-
mised design with six replications. Vulcanised
samples were taken and the dispersion of black
was evaluated.

Results and Discussion

The mean properties for the various miKines
are summansed in Tabic I. From the table i(
IS evident that the treatments are not significant
with respect to any of ihe above propertiese.xcept
tensile strength before aging

Tensile strength before aging of dispersant ivpe
masterbatches and mill mixed sample is equal in
I"rlormance and all are significantlv better than
that of dispersant-ftee mastcrbatch.’

Areording to Dannenberg et al (2) ihc quality
of black masterbatch depends strongly on the
tnethods used for the mixing and coagulatina
steps. Studies of Swart and his group have
shown that ‘shock’ coagulation eave a belter
product compared with the procedure of salt
creaming 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
complete mixing of black masterbatch sample
was less than that for the mill mixed sample
This is in line with observations of Janssen (3;
and LaPorte ) who claim that with masterbatches
mixing cycles are shorter and less power is used.

The importance of atlainin.c adequate, if not
complete, dispersion of black in rubber need not
be overemphasised. Work of Swcit/er (8) show.s
that with increiise in the percentage of dispersion
of black, tensile .strength and resistance to abrasion
(wear) arc better. Carbon black dispersion

photographs. It is clear that sample A (S e Il
Ailhits

|.laclc'r'L iifnofafS al
ih of S

li not
% a<|versely affected |nd|canr?g some-
what adequate dispersion has been achiev”.

lovfTensiirureS* Th
"reTfping“'I

black in nibber when used alone
IS inadequate for corrclaung the quality of carbon
black mcor{»rat.on with the phW pro«rtl2
v f Studies of Prestridec (6) re-
vealed that at least three terms must be'employed
to evaluate the result of black incorporation and

gescrllﬁed by him as dispersion, grlngmg anJ‘
bonding Since it was very difficult to control
the conations m an indenti<al manner in the
preparation of the masterbatchcs and since varia-
tion in the degree of dispersion, grinding and
bonding can affect the extent of reinforcement,
a statistical method had to be followed in evalu-
ating the properties of the black masterbatchcs,
variations have beenkept undercontrol by usinc
this design n

Summarj and Conclusion

Carbon  black-latexmasterbatches both  dis-
pe~nt 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
of the results indicated lhat the masterbatches
were having properties comparBblc with the mill
mixed sample

Acknonledgemcnts

Authors are grateful to the Director, Rubber
Research Institute of India for his keen interest
in the study. They also wish to express their
thanks to their colleagues in the Chemistry and
Rubber Technology Division for iheir valuable

and useful i Thanks arc
also tlue to the officers of the Statistics Depart-
ment for their help in the preparation of the lavout
of the experinwnts and analysis of data. 'Co-
operation extended by the Cabot Corporation,
U. S. A. in the evaluation of the dispersion of
carbon black in the vulcanisates is also remcm-
hered with thanks.







CARBON BLACK— NATURAL

BibJlograpWcal References
roHF.N(ESA).  Brilpal2,14,210.

D.NNUNBrRG (LL,M). tRWAN HAGOP.AN
JOStPH (P) HAJ. AND AVRON (I> MEDALIA.
Cdrbon black mastcrbatching proccs-s
Trails. Inst Rubb Ind. 37; 1960: 1--7:

JANSSEN (JHH) and WFINSTOCK (KV) Rfart

IAPORTU  (RALPH T). Black maslerbatchcs
Rubb age, 86; J960; 633-55.

PJ-rERSON (AH), uspal. 1.61},278
IRESTRDGU (FDD/h B). An clectron Micros-

copic reinforcement criteria for carbon

“t1%3T27-32% 0 W

L wg

SWEITZER (cw). The dimensions of carbon






CARBON black- natural

BibHographical References
1 coHrN(csA). Britpat2,14,210.

) (tUM), BW*N  <«ODPN, 6 PRE'DOE (EDDIE B). A. eleM,, Micro>-
copic reinforcement criteria for carbon

5 PErMRSON (AH). USIMI. 1,611,278,

Larbon bladk’ maiterbatchrite “nrocdni
Trails, Inst Rubb Ind. 37: 1960; 1-90.

3 JANSSEN (fHH) anfl WFINSTOCK (kVI  RlacW

4 IAPORrii (RALPH T). Blsck maslcrbMches
Rubb age. 86; 1960; 633-55.



A Comparative study of the Processibility and Vulcanizate
Properties of solid block rubber with the Conventional
Grades of dry Natural Rubber

Baby Kuriakose, MK Balagopalan Nair and EV Thomas,
Rubber Research Institute of India, Kottayam 686 009

Abscract

Solid Wock rubber produced in the country is evalual«i
in_comparison wiih the conveniional grades of dry
natural rubter. proccs&ed from the same source of starling
raw materials. The dirt removal and ihe removal of
volatile matter in tiw newly processed rubbers v,«e alw-ays
m A pronounced tlian in the conveniiotuliv processed
rubbers. The technoloeical properties were fouil to be
comparable for ihe rubbers derived from iaiex. Improve-
ment in some of the technological propenies was ol»erved
for the solid block rubbers derived from scrap when com-
pared to crvpe rubbers

There has been a general feeling amongst the
rubber manufacturers that the conventionally
processed sheet and crepe rubbers graded by the
visual comparison method are out dated. This
became all the more obvious with the introduction
of uniformly packed and technically specified
synthetic rubbers. So a similar development
in natural rubber industry became necessary and
the modern solid bl(xk type of processing was
introduced in this context. Malaysia, the biggest
natural rubber producer, has made considerable
advancement in this field. The manufacturing
industry Is also showing keen interest in the raw
rubbers presented in this new form and so other
natural rubber producing countries also have
taken steps to implement this type of processing.
In ljidia, at present there are four block rubber
processing units with an annual production
capacity of about 8000 tonnes, h is reported
from Malaysia (4) that the block rubbers produced
in that country has an undisputed consumer
preference over block rubbers produced from
many other countries, owing to consistancy of
Malaysian specified rubbers. In this context,
it was felt necessary to undertake a study with
the following objectives.

(a) A comparative evaluation of processibi-
lity of block rubbers with sheet and crepc
rubbers;

To compare the cure properties of com-
b h i f
pounded slocks and physical properties of

vulcamzates prepared from block rubbers
and the conventional grades of dry natural
rubber;

(c) To assess the consistancy of properties of
block rubbers;

(d) To compare the advantages of using special
grades of block rubbers;

(e) To examine the handlinc and
advantages of solid block rubbers.

siorage

Materials and Methods

The block rubber samples evaluated in the
comparative study were collected from a block
rubber processing factory which is also having
facilities for processing rubber in the conven-
tional and crepe form. The experiment was
laid down on a statistical basis and the following
four treatments were tried using Randomised
Complete Block Design, with six replications.

A — Sheet from latex.
B — Block fiom latex.
[ — Crepe from scrap.
D — Block from Scrap.

The steps involved in the block rubber process-
ing are, coagulation of latex at field dry rubber
content, maceration and creping to reduce the
thickness of the coagulum, followed by crumbl-
mg in a high speed hammer mill. The crumbs
are received in a pool of water, washed and then
dried in a current of hot air a( 80-100®C. Thi>t
is then cooled and pressed to standard size and
weight tn a baling press. The bales are then
technically specified and packed in polythene
sheets. Samples for the study were taken from
the corners of such bales. The properties evalu-
ated are, the raw rubber specification properties,
other than copper and manganese as per the
ISI Standards, mooney viscosity as per ASTM
standards, specific gravity, the physical properties
of gum (ACSf test recipe) and filled (ACS 1-1
test recipe) vulcanizates. The change of mooney
viscosity of the above four and that of a controlled
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sample Moon«> Visccsily Wallace ~ P.R.I. AshConien]
No. M HI+41100=C plasticily (%by weight)
67 33 55 0.632
70 33 58 0.648
71 34 53 0.576
69 32 59 0.616
70 34 53 0.610
66 29 52 0.637
66 30 63 0.646
63 28 64 0.746
9 65 31 65 0.717
10 65 31 65 0.630
u 63 29 48 0.663
12 66 30 60 0.589
13 66 30 67 0.716
14 66 32 66 0.657
15 65 30 &) 0.679
16 33 0.705
17 32 0.716
18 66 31 61 0.695
19 69 31 68 0.722
20 67 32 59 0.713
21 72 35 54 0.703
22 67 31 45 0.659
23 69 33 52 0,695
24 69 35 57 0.678
25 68 34 59 0.738
26 63 29 52 0.713
27 67 33 58 0.742
28 65 30 50 0.698
29 66 33 58 0.790
31 68 33 52 0.736

viscosity rubber, with ihe time of mastication
was also evaluated in a 42 inch mill. For ihe
evaluation of consistancy of properties among
blocks, money viscosity, plasticity retention index,
initial Wallace plasticity and ash content were
examined in thirty difiereni samples from one
ton of block rubber. Observations were also
taken in the storage qualities of solid block
rubbers with respect to its resistance to fungal
attack.

Results and Discussions

Results of the study were analysed statistically
and the data are shown in Tables 1 1 and HI,
Changes in Mooney Viscosity with mastication
time for the dilTerent samples arc shown in
Figure 1. The results of the evaluation of con-
sistancy in properties are given in Table IV. {|
may be seen from Table I that the volatile matter
js less in the case of block rubber samples when
compared with sheet and crepe rubbers. Plasticity
Retention Index was found to be higher for the
block rubber derived from scrap rubber when
compared with crepe rubber. But a similar
phenomenon was notobserved for the block
rubbers, prepared from latex, when compared

with sheet rubber, BliK-k rubbers derived from
scrap grades were found to be superior to crepe
rubbers in that, the dirt content was lower in
these samples. Here again, the block from
latex was found to be comparable to sheet rubber.
Other specification properties were foimd to be
comparable in all grades. The technological
properties shown in Tables 11and Il were compa-
rable for both block and sheet rubbers prepared
from latex. This observ-ation is in agreement
with the findings of Sekhar (7) who observed
that “the physical properties of block rubbers
are equal in all respects to those of the conven-
tionally processed rubbers”. The gum vulca-
nizates of block rubber prepared from scrap
rubber were found to be better than those from
crepe rubber in hardness. Rebound Resilience
and Abrasion Resistance, The data in Table
IV were subjected to statistical analysis and the
results showed tliat there is a co-efBcient of
variation of }8.05% for Mooney Viscosity and
31.89% for Wallace Plasticity, These results
are in agreement with the findings of Chin Peng
Sung et al (4) It may be seen from Figure |
that the percentage drop in Mooney Viscosity
by mechanical and thermal breakdown is higher
for the sheet rubters when compared with block
rubbers processed from latex. Similarly in the
case of scrap grades, better resistance to break
down was shown by block rubber than by crepe
rubber. At the same time it was observed that
the band forming times for the block rubbers
and that of the conventional grades are more or
less the same. Hence it is expected chat the
compounded samples from the block rubbers
can ensure a better dispersion of the compound-
ing ingredients, because of their higher viscosity
after the band formation (2) (6). The graph
showing the breakdown behaviour of the con-
trolled viscosity sample is nearly parallel to the
time axis, indicating that it has formed the band
with the minimum breakdown energy.

Block rubbers were found to have defmite
advantages in storage in that they have very high
resistance to fungal attack. The blocks stored
on concrete floors for over six months were found
to be free from fungal attack. This may be due
to their neat packing and high degree of dryness.
The compact bales can resist the interior pene-
tration of moulds, This isa real advantage to the
rubber plantation industry, as mould growth
is a serious problem, especially during humid
seasons. The handling, testing and processing
advantages of block rubbers were discussed in
detail by several previous workers (3) (1).

Conclusions

Block rubbers derived from latex were found
to be superior to sheet rubbers in their high
degi®e of dryness. The blocks from scrap rubber
were superior to crepe rubbers in their degree
of dryness, low dirt content and high oxidation



resistance.  All other propcrlies were found
to be comparable for both the bkKk and the
conventional grades of  nalurul rubber with
slight improvement in certain  Jcchnologicai
properties for the bltnrk from scrap. The block
rubbers were found to have improved resistance
to mould grovk Ih.
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AshConleni

sample Nfooncy Viscosity Wailaw — p.R.t
(%by weight)

No. ML(1-f4) I00°C platlicity

67 33 55 0.632

70 33 58 0.64S

n 34 53 0.576

69 32 59 0,616

70 34 53 0.630

66 29 52 0.637

66 30 63 0.646

63 28 64 0.746

9 68 31 65 0.717
10 65 31 65 0.630
u 63 29 48 0.663
12 66 30 60 0.589
13 66 30 67 0.716
14 66 32 66 0.657
15 65 30 0.679
16 68 33 0.705
17 68 32 47 0.716
18 66 31 61 0.695
19 69 31 68 0.722
20 67 32 59 0.713
21 72 35 54 0.703
22 67 31 45 0.659
23 69 33 52 0.695
24 69 35 57 0,678
25 68 34 59 0,738
26 63 29 ‘52 0.713
27 67 33 58 0.742
28 65 30 50 0,698
29 66 33 58 0,790
30 68 33 52 0.736

viscosity rubber, \viih the lime of mastication
was aliO evaluated in a 42 inch mill. For the
evaluation of consistancy of properties among
blocks, money viscosity, plasticity retention index,
initial Wallace plaMicity and ash content were
examined in thirty dificrent samples from one
ton of block rubber. Observations were also
taken in the storage qualities of solid block
rubbers with respect to its resistance to fungal
attack.

Results and Discussions

Results of the study were analysed statistically
and the data arc shown in Tables 1 il and 111
Changes in Mooney Viscosity with mastication
itme for the different samples are shown in
Figure 1 The results of the evaluation of con-
sisiancy m properties are given in Table IV, It
may be seen from Table I that the volatile matter
is 1«5 in the case of block rubber samples when
compared with sheet and crepe rubbers. Plasticity
Retention Index was found to be higher for the
block rubber derived from scrap rubber when

compared with crepe rubber. But a similar
phenomenon was notobserved for the block
rubbers, prepared from latex, when compared

with sheet rubber. Block rubbers derived from
scrap grades were found to be supei‘ior to crepe
rubbers in that, (he din content was lower in
these samples. Here again, the block from
latex was found to be comparable to sheet rubber.
Other specification properties were found to be
comparable in all grades. The technological
properties shown in Tables Il and 111 were compa-
rable for both block and sheet rubbers prepared
from laie,”. This observation is in agreement
with the findings of Sekhar (7) who observed
that “the physical properties of block rubbers
are equal in all respects to those of the conven-
tionally processed rubbers”. The gum vulca-
nizate<: of block rubber prepared from scrap
rubber were found to be better than those from
crepe rubber in hardness. Rebound Resilience
and Abrasion Resistance, The data in Table
IV were subjected to statistical analysis and the
results showed that there is a co-efflcient of
variation of 18.05% for Mooney Viscosity and
31,89% for Wallacc Plasticity, These results
arc in agreement with the findings of Chin Peng
Sung et al (4) It may be seen from Figure |
that the percentage drop in Mooney Viscosity
by mechanical and thermal breakdown is higher
for the sheet rubbers when compared with block
rubbers processed from latex. Similarly in the
case of scrap grades, better resistance to break
down was shown by block rubber than by crepe
rubber. Al the same time it was observed that
the band forming times for the block rubbers
and (hat of the conventional grades are more or
less the same. Hence it is expected that the
compounded samples from the block rubbers
can ensure a better dispersion of the compound-
ing ingredients, because of their higher viscosity
after the band formation (2) (6). The graph
showing the breakdown behaviour of the con-
trolled viscosity sample is nearly {laratlcl to the
time axis, indicating tiiat it has formed the band
with the minimum breakdown energy.

Block rubbers w'ere found to have dciinite
advantages in storage in that they have very high
resistance to fungal attack. The blocks stored
on concrcle floors for over six months were found
to be free from fungal attack. This may be due
to their neat packing and high degree of dryness.
The compact bales can resist the interior pene-
tration of moulds, This is a real advantage to the
rubber plantation industry, as mould growth
is a serious problem, especially during humid
seasons. The handling, testing and processing
advantages of block rubbers were discussed in
detail by several previous workers (3) (1).

ConclusioDs

Block rubbers derived from latex were found
to be superior to sheet rubbers in their high
degree of dryness. The blocks from scrap rubber
were superior to crepe rubbers in their degree
of dryness, low dirt content and high oxidation



resistance.  All oilier properties were found
to be comparable for both the black and the
conventional grades of natural rubber with
slight improvement in certain  technological
properties for ihc block from scrap, fhe block
rubbers were found to have improved resistance
to mould growth.
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Sampk-Mooney Viscosity Wailacc ~ P.R.I. Ash Coniem
No. ML(I-» 4) 100"C pksliciiy (%byvMjighi»
67 33 55 0.632
70 33 58 0.648
7 34 53 0 576
69 32 59 0.616
70 34 53 0.610
66 29 52 0.637
66 30 63 0.646
8 63 28 64 0.746
9 68 3L 65 0.717
10 65 31 65 0.630
I8 63 29 48 0.663
12 66 30 60 0.589
13 66 30 67 0,716
14 66 32 66 0.657
15 65 30 &) 0.679
16 68 33 48 0.705
17 68 32 47 0.716
18 66 31 61 0.695
19 69 31 68 0.722
20 67 32 59 0.713
21 72 35 54 0.703
22 67 31 45 0.659
23 69 33 52 0.695
24 69 35 57 0.678
25 68 34 59 0.738
26 63 29 ‘52 0.713
27 67 33 58 0.742
28 65 30 50 0.698
29 66 33 58 0.790
30 68 33 0.736
viscosity rubber, uith ihe time of mastication

was also evaluated in a 42 inch mill. For the
evaluation of consistancy of properties among
blocks, money viscosity, plasticity retention index,
initial Wallace plasticity and ash content were
examined in thirty different samples from one
ton of block rubber. Observations were also
block

taken in the storage qualities of solid
rubbers with respect to its resistance to fungal
attack.

Results and Dlscussiods

Results of the study were analysed slalistically
and the data arc shown in Tables 1 Il and HI.
Changes in Mooney Viscosity with mastication
time for the different samples are shown in
Figure 1. The results of the evaluation of con-
sistancy m properties are given in Table iV, It
may be seen from Table f that the volatile matter
is less in the case of block rubber samples when
compared with sheet and crepe rubbers. Plasticity
Retention fndex was found to be higher for the
block rubber derived from scrap rubber when
compared with crepc rubber. But a similar
phenomenon was notob.served for the block
rubbers, prepared from latex, when compared

with sheet rubber. Block rubbers derived from
scrap grades were found to be superior to crepe
rubbers in that, the din content was lower in
these samples. Here again, the block from
latex was found to be comparable to sheet rubber.
Other specification properties were found to be
comparable in all grades. The technological
properties shown in Tables 11 and Ill were compa-
rable for both block and sheet rubbers prepared
from latex. This observation is in agreement
with the findings of Sckhar (7) who observed
that ‘the physical properties of block rubbers
arc e;qual in all respects to those of the conven-
tionally processed rubbers”. The gum vulca-
nizates of block rubber prepared from scrap
rubber were found to be better than those from
crepe rubber in hardness, Rebound Resilience
and Abrasion Resistance. The data in Table
IV were subjected to statistical analysis and the
results showed that there is a co-efflcient of
variation of 18.05% for Mooney Viscosity and
31.89% for Wailacc Plasticity. These results
are in agreement with the findings of Chin Peng
Sung et al (4) . It may be seen from Figure |
that the percentage drop in Mooney Viscosity
by mechanical and thermal breakdown is higher
for the sheet rubbers when compared with block
rubbers processed from latex. Similarly in the
case of scrap grades, better resistance to break
down was shown by block rubber than by crepe
rubber. At the same time it was observed that
the band forming times for the block rubbers
and that of the conventional grades are more or
less the same. Hence it is expected that the
compounded samples from the block rubbers
can ensure a better dispersion of the compound-
ing ingredients, because of their higher viscosity
after the band formation (2) (ft). The graph
showing the breakdown behaviour of the con-
trolled viscosity sample is nearly parallel to the
lime axis, indicating that it has formed the band
with the minimum breakdown energy.

Block rubbers were found to have deiinite
advantages in storage in that they have very high
resistance to funga'i attack. The blocks stored
on concrete doors for over six months, were found
to be free from fungal attack. This may be due
to iheir neat packing and high degree of dr>"ncss.
The compact bales can resist the interior pene-
tration of moulds. This is a real advantage lo the
rubber plantation industry, as mould growth
is u serious problem, especially during humid
seasons. The handling, testing and processing
advantages of blov-k rubbers were discussed in
detail by several previous workers (3) (1).

Conclusions

Block rubbers derived from latex were found
lo be superior to sheet rubbers in their high
degree of dryness. The blocks from scrap rubber
were superior to crepe rubbers in lheir degree
of dryness, low dirt content and high oxidation



resistance.  All oilier properties were found
to be comparable Tor both the block and ihe

conventional grades of natural rubber with
slieht improvement in cerlain  technological
properties for the block from scrap. The block

rubbers were found to have improsed resistance
to mould growth
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sample Mooney VisCMily Wallacc ~ P.R.I, Ash Conlem

No. ML(I+4) 100"C plaslicity (%byweighO
33 55 0.632
70 33 58 0.648
I 34 53 0.576
69 32 59 0.616
70 34 53 0.610
66 29 52 0.637
66 30 63 0.646
63 28 64 0.746
68 31 65 0.717
65 31 65 0.630
63 29 48 0.663
12 66 30 60 0.589
13 66 30 67 0.716
14 66 32 66 0.657
15 65 30 69 0.679
16 65 33 4s 0.705
17 68 32 47 0.716
IS 66 31 61 0.695
19 69 31 68 0.722
20 67 32 59 0.713
21 72 35 54 0.703
22 67 31 45 0.659
23 69 33 52 0.695
24 69 35 57 0.678
25 68 34 59 0.738
26 63 29 ‘52 0.713
27 67 33 58 0.742
28 65 30 50 0.698
29 66 33 58 0.790
30 33 52 0.736

viscosity rubber, with the time of masticaiion

was also evaluated in a 42 inch mill. For lhe
evaluation of consistancy of properties among
blocks, money viscosity, plasticity retention index,
initial Wallace plasticity and ash conlenl were
examined in thirty different samples from one
ton cf block rubber. Observations were also

taken in the storage qualities of solid block
rubbers with respect to its resistance to fiingal
attack.

Results und Discussions

Results of the study were analysed statistically
and the data are shown in Tables I, 11 and HI
Changes in Mooney Viscosity with mastication
time for the different samples are shown in
Figure 1. The results of the evaluation of con-
sistancy m properties are given in Table IV, It
may be seen from Table I that the volatile matter
IS less in the case of block rubber samples when
compared with sheetand crepe rubbers. Plasticity
Retention Index was found to be higher for the
block rubber derived from scrap rubber when
compared with crepe rubber. But a similar
phenomenon was notobserved for the block
rubbers, prepared from latex, when compared

with sheet rubber. Block rubbers derived from
scrap grades were found to be superior to crepe
rubbers in that, the din content was lower in
these samples. Here again. the block from
latex was found to be comparable to sheet rubber.
Other specification properties were found lo be
comparable in all grades. The technological
properties shown in Tables Il and Il were compa-
rable for both block and sheet rubbers prepared
from latex. This observation is in agreement
with the findings of Sekliar (7) who observed
that “the physical properties of block rubbers
are equal in all respects to those of the conven-
tionally processed rubbers”. The gum vulca-
nizates of block rubber prepared from scrap
rubber were found to be belter than those from
crepe rubber in hardness, Rebound Resilience
and Abrasion Resistance. The data in Table
IV were subjected to slAtistical analysis and the
results showed that there is a co-efflcient of
variation of 18.05% for Mooney Viscosity and
31.89% for Wallace Plasticity.’ These results
arc in agreement with the findings of Chin Peng
Simg et al (4) . It may be seen from Figure |
that the percentage drop in Mooney Viscosity
by mechanical and thermal breakdowri is higher
for the sheet rubbers when compared with block
rubbers processed from latex. Similarly in the
case of scrap grades, better resistance to break
down was shown by block rubber than by crepe
rubber. At the same lime it wa" observed that
the band forming limes for the block rubbers
and that of the conventional grades are more or
less the same. Hence it is expected that the
compounded samples from the block rubbers
can ensure a belter dispersion of the cnmpoimd-
ing ingredients, because of their higher viscosity
after the band formation (2) (6). The graph
showing the breakdown behaviour of the con-
trolled vi;,cosity sample is nearly pariillel to the
lime axis, indicating that it has formed Ihe band
with the minimum breakdown energy.

Block rubbers were found to have detinile
advantages in storage in lhat ihey have very high
resisiance to funga'l attack. The blocks stored
on concrete floors for over six months were found
to be free from fungal attack. This may be due
to iheir neat packing and high degree of dryness.
The compact bales can resist the interior pene-
tration of mould.s. This is a real advantage to lhe

rubber plantation industry, as mould growth
is u serious problem, especially during humid
seasons. The handling, testing and processing

advantages of block rubbers were discussed in
detail by several previous workers (3) (1).

Conclusions

Block rubbers derived from latex were found
to be suMrior to sheet rubbers in their high
degree of dryness. The blocks from scrap rubber
were superior to crepe rubbers in ihcir degree
of dryness, low dirt content and high oxidation



resistance All other propenies were found
to be comparable for both the block and the

conventional grades of  natural rubber with
slitiht improvement in L-ertain  technological
The block

propenic< for the block from scrap.
rubber;, were found lo have improved resistance
to mould growth
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Conclusions and Recommendations

EcoDomics of Fertiliser Use
Conclusioas

Benefit cost ratio is the main motivation for a
farmer to use fertiliser. It has various com-
ponents, !. e., prices of fertiliser and agricultural
produce, efficiency of fertiliser use, response to
fertiliser use. research and extension support to
the farmer, a suitable marketing strategy, etc.

2. High fertiliser price in 1973-74 was the one
single Jactor which inhibited fertiliser consumption
the most over the period that followed. The
output-input price relationship dropped so much
that the farmer refused to risic fertiliser applica-
tion under uncertain conditions and decided to
await belter days.

3. Drop in fertiliser prices during 1975 and
1976, particularly of PjOj through the price
subsidy, has changed the situation for the better
and there are signs of resumption in fertiliser
demand. It is realised that large jumps in
fertiliser consumption year after year will not
henceforth be maintained.

4. Based on past experience, the farmer has
come to regard a cost benefit ratio of 1 ;2.5 and
I ;3.0 for paddy and wheat respectively as the
minimum acceptable to him as a molivalton for
using fertilisers. The corresponding current ratios
arc r ;1.9 and 1:2.54.

RecommendatioD S

5. Since for sound economic reasons the
foodgrains prices arc not being increased, thepricc
of fertiliser should be reduced further to provide
to the farmer a cost benefit ratio that is close to
his expectation. At the same time, with current
costs of inputs, the cx-factory realisation for the
raanufaclurers or the dealer commission cannot
be lowered. The obvious remedy is to free
fertilisers from the burden of taxes and other
imposts like Poo! equalisation charge, excise duty,
sales-taxcs, etc. which on urea, for example can
be as high as Rs. 450/-per tonne. In addition,
subsidy on fertilisers may be nece.ssary in some
cases, e. g. phosphatic.

6. Sale and other local taxes on fertilisers

should be immediately abolished to enable a
corresponding reduction in consumer prices

and Notes

Package of Practices

7. Fertiliser consumption has still not reached
the optimum level in any part of the country, not
even in the Punjab. The response to fertiliser use
is still on the increase and has not reached the
plateau of the curve. A considerable scope,
therefore, exists for further increasing fertiliser
consumption.

8. Fertiliser is tlie costliest of ail agricultural
inputs. The farmer will go in for its use only if
in his judgement he finds its use economically
viable. High costs of fertilisers notwithstanding,
farmer's profitability can be increased by the
adoption of all the practices that influence
fertiliser use efficiency. This will stimulate
fertiliser consumption.

9. The package of these practices comprises
proper seed bed preparation, selection of a
suitable crop variety, proper seed rate and
method and time of sowing, cropping sequence,
control of pests, diseases and weeds and adoption
of suitable fertiliser use practices. It must be
emphasised that fertiliser use is no substitute for
bad agronomical practices. Lack of attention to
any of these will adversely affcct crop yields and
diminish fertiliser use efficiency.

Recommendation

10. For a successful replication of experi-
mental results achieved at the agricultural
universities and research stations on the farmers'
(told, it is essential that the farmer is first
convinced of the utility of the package of practices
and also their synergctic eflTecl. The concept of
package of practices should then be actively
propagated.  Extensive extension and promo-
tional work by Government and the Industry is
necessary for this purpose.

Balanced Fertilisiifioo

Conclusion

11. Crop yield increases with an appropriately
balanced fertiliser application, as is borne out by
an analysis of the yield of wheat in different
districts in Punjab. There is urgent need to get
this message across to all extension workers and
farmers

Recommendation
12. The concept of balanced fertilisation must
be vigorously propagated.



Fertiliser Use Flfidency
Concluiiion

13 Cost of cuWvalioti can also be decreased
through increased fixation of nitrogen (symbiolic
and asymbiotic) from nature and by more

efficient use of 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 lhe Fifth and Sixth Five Year Plans in
irrigation  This will substanlially increase the
area under irrigation. Bui still bulk of cropped
area in the country will remain under conditions
of inadequate rainfall and in droughtprone areas.
Becausc of 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 also for raising the economic position of the
poorer sections of the farming community. Dry
farming technology has, therefore, to be further
improved to increase crop yields.

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 of 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.

Fertiliser Promotion

CoDclusions

19. The fettiliser industry id India used a
wide variety or promotional ook
oombinationl Many innovations have ten

made.

ham e
f/‘rlT n

Troerammcs

in promoting
programmes havf

had an mpact on rural developmem as well as
in-depth evaluation
considered essential to
a wider scale in the

eflective

Sr lifi?
country

Recommendarion
21. The FAI may organise a Workshop to

Srive Programmes and
SecUvMess *Ac'r role and
CoDcloslon

22, No @ng §@f.iiuutitcaiion medium is most
cttective 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
of the lowest cost. ~ Also, situations are dvaamic
and strategy must be reviewed to meet chaneine
needs. oA

Recommendations

23. It is wasteful to deploy ail the available
communication media to promote fertiliser use.
The effectiveness of each medium or media mix
must be scientifically evaluated for each location
to decide on tbc most effective media mix. The
results of such evaluation may ai times be
contrary to normal expectations,

24. 1t should be our com nuing effort to
perfect the effectiveness of 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. Thedi iribution system must be in tunc
with the current requirements and aim at making
available the right quality of the product at the
time of its application in the right quantity
si lllally at the door step of 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 of
fertiliser must aim at selling prosperity to the
farmer through its efficient use.

Conclusion

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 of ficlti



godowns.  These outlets to be economically
viable must have a certain minimum turnover.

Recommendation

28. Industry must widen the base of fertiliser
distribution by opening more retail outlets parti-
cularly jn the interior areas where these may not
be viable. The use of mobile vans selling ferlilier
in the village on specified days during the season
which have been successfully deployed in certain
ireas was commended.

CoDciusion

29. The current pricing structure does not
offer enough incentives to a dealer to open up
retail points in the remote interior areas.

Recommendation

30. A systens of permitting recovery of
additional secondary transport cost from the rail-
head to the interior point needs to be established.
In order that this does not increase the consumer
pries, some sort of subsidy may need to be
provided for movement of material to remote
locations. Some other alternatives may also have
to be evolved.

Conclusion

31. PrcKluct exchange may help it cutting
down distribution costs. Procedural problems
involved therein should be resolved.

Recoaunendatlons

32. Industry should actively pursue this
concept and adopt i* wherever practicable.
Government should facilitate the process by
eliminating procedural hurdles.

33. To further reduce distribution costs, it
was agreed that if abolition of sales tax is not a
practical proposition, fertiliser should be termed
a declared commodity like sugar. This will .«ive
at least avoidable investmeni on such field
warehouses as are being set up simply to avoid
payment of Central sales-tax or multiple taxes:

Credit
Conclusion
34. Adequate credit availability—both distri-
bution and production—is a vital pre-requisite to
stimulating fertiliser consumption. It is also
essential that fertiliser industry should enjoy a
preferential rate of interest.

Recommendation

35. The related problems are, however,
complex and they nfed a specialised study. FAIl
may organise separate workshops to resolve this
problem.

Crop lasui
Conclusion
36. hi view of the risks involved in dry
farming areas in using expensive inputs like
fertiliser, the introduction of some sort of a crop
insurance schcme appears inescapable.

Rccomnicndation

37. Crop insurance in the country is in its
infancy.  All 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 (he Fertiliser Cycle
Conclusion

38. The ill-elTects of the cycles of 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 component should be long term
agreements for purchase and sale, assurance of
resonable prices for sellers of the raw materials
and finished products and sharing of the
inflationary costs by all concerned, namely
producers, intermediaries and the usere,

Rec( odatioD

39. The above approach was commended to
buyers & sellers for their consideration.

FAl Awards

With a view to encouraging authors to contri-
bute a larger number of quality articles for its
various publications, the Fertiliser Association of
India had instituted in 1971 annual awards to be
given to authors of outstanding articles published
in its journals, it is generally agreed that these
awards have been instrumental in increasing the
flow of contributions and upgrading their quality.
These awards have, therefore, help” in achieving
the objectives for whicn these were established.
In recognition of this fact and to provide a
further stimulus, some member firms of FAI
have kindly offered to establish a new series of
awards to substitute the old ones. The quantum
of 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 of years.

These awards will become operative in 1977
(for the period October 1976 to September 1977)
It is our earnest belief that the muniftcencc of
the donors of the new awards will attract a larger



number of contributions for our publications and
further improve the quality of writiog in these
journals. Further detarils can be had from the
Fertilizer Association of India, Near Jawaharlal
Nehru University, New Delbi-110 057

Fellowship to Dr. Matthan

Dr. RK Matthan. the Indian Representative of
Malaysian Rubber Research and Development
Board, Kuala Lurapur. Malaysia has been
awarded the Fellowship of the Plastics and
Rubber Institute (London).

This Fellowship has been bestowed upon
Dr. Matthan for his significant contributions to
the development of 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

Medial College Hospital, Trivandrum. He has
Mrved as a member of (he Board’s delegation to
Malaysa, Andaman Nicobar Islands and Goa
He had been chairman of 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 of 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 & | estates when be died. He wasa
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 of the
Rubber Board died on 12th June 1977 at the
Medical College Hospital, Trivandrum. An
efficient J»rliamentarian and a veteran journalist,
Sri Warrier bad a pride of place in the public life
of Kerala.

T. D. Mathew
Shri TD Mathew, a leading planter and rubber

dealer died at the age of64 on 12th June 1977.
He was a member of the Board from 1949 to 1951.



godowns.  These ouilets to be econornically
vfable must have a certain minimum turnover.

Recommendation
23. Industry must widen the base of fertiliser

distribution by opening more retail outlets parti-
cularly in the interior areas where these may not
be viable. The use of mobile vans selling fertilier
in the village on specified days during the season
which has’e been successfully deploy” in certain
trcas was commended

Conclusion

29. The current pricing structure does not
offer enough incentives to a dealer to open up
retail points in the remote interior areas.

R(."commendation

30. A system of permitting recovery of
additional secondary’ transport cost from the rail-
head to the interior point needs to be established,
in order that this does not increase the consumer
price, some sort of subsidy may need to be
provided for movement of material to remote
locations. Some other alternatives may also have
to be evolved

Conclusion

31. Product exchange may help it cutting
down distribution costs. Procedural problems
involved therein should be resolved.
Recommendations

32. Industry should actively pursue this
concept and adopt it wherever practicable.
Government should facilitate the process by

eliminating procedural hurdles.

33. To further reduce distribution costs, it
was agreed that if abolition of sales tax is not a
practical proposition, fertiliser should be termed
a declared commodity like sugar. This will save
at least avoidable investment on such field
warehouses as are being set up simply to avoid
payment of Central sales-tax or multiple taxes;

Credit
Conclusion
34. Adequate credit availability—both distri-
bution and production—is a vital pre-requisite to
stimulating fertiliser consumption. It is also
essential that fertiliser industry should enjoy a
preferential rate of interest.

Recommendation

35. The related problems are, however,
complex and they n:ed a specialised study. FAT
may organise separate workshops to resolve this
problem

Crop Insurance

Conclusion
36. In view of the risks involved in dry
farming areas in using expensive inputs like

fertiliser, the introduction of some sort of a crop
insurance scheme appears inescapable.

Recommendation

37. Crop insurance in the country is in its
infancy.  All the expertise available in the
country will need to be pooled to discuss its

necessity and feasibility in depth FAl may
organise a separate workshop for this purpose.

Breaking the Feriiliser Cycle

Conclusion
38. The itl-effects of the cycles of 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 component should be long term
agreements for purchase and sale, assurance of
resonable prices for sellers of the raw materials
and finished products and sharing of the
inflationary costs by all concerned, namely
producers, intermediaries and the users.

RecommcDdadon

39. The above approach was commended to
buyers & sellers for their consideration

FAI Awards

With a view to encouraging authors to contri-
bute a larger number of quality articles for its
various publications, the Fertiliser Association of
India had instituted in 1971 annual awards to be
given to authors of outstanding articles published
in its journals. It is generally agreed that these
awards have been instrumental in increasing the
flow of contributions and upgrading their quality.
These awards have, therefore, helped in achieving
the objectives for whicn these were established.
In recognition of this fact and to provide a
further stimulus, some member firms of FAI
have kindly offered to establish a new series of
awards to substitute the old ones. The quantum
of 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 of years.

These awards will become operative in 1977
(for the period October 1976 to September 1977).
it is our earnest belief that the munificence of
the donors of the new awards will attract a larger



number of contribuUons for our publicatiom and
further improve the quality of writing in these
journals.  Further detarils can be had from the
Ferlilizer Association of In Near Jawaharlal
Nehru University, New Delhi-110 057.

Fellowship to Dr. Matthan

Dr. RK Matthan, the Indian Representative of
Malaysian Rubber Research and Development
Board, Kuala Lumpur, Malaysia has been
awarded the Fellowship of the Plastics and
Rubber Institute (London).

This Fellowship has been b»towed upon
Dr. Matthan for his significant contributions to
the development of the rubber industry in India,
according to a press note issued by Malaysian
Rubber Bureau, Madras.

Obituary

Chacko A. Kallivayalil
Shri ChackoA .Kallivayalil(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 of the Board's delegation to
Malaysia, Andaman Nicobar Islands and Goa
He had been chairman of 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 of Shri W. H
Armstrong on 22nd March 1977 due to cardiac
arrest. He ftas 52. Shri. Amstrong popularly
known as “Billy" among friends was superintendent
of the TR & T estates when he 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. Wtrrier

shri K. K. Warrier, a former member of 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 of place in the public life
of 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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havewhat planters need!

Equipment, Expertise and Prompt After Sales Service
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Aiiraciive knapsack weedic'de
Mist Wowef-cum-dusler. sprayer with 16 litre high
Compact, well-balanced, | densiiv polythene tanV for left
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uniform coagularr. saving of
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SHAW WALLACE
have what planters need!

Equipment, Expertise and Prompt After Sales Service

STARMIST:

Mist Wower-ciiin-dustef.
Compact, well-balanced, light,
robust - Efficient for low volume
as well as uttrg low volume
spraying and can be converted
inio a duster withm minutes.

Ideal for pes' control applicaiir;'.

RUBBER SHEETER;
Crumb Rubber Plants -

Manufactured, supplied and
serviCQd on a turn-key bssis.

ALUMINIUM LATEX

COAGULATING TANKS

Assures hygienic production,
uniform coagulam, saving of

ial>o0r in handling and cleaning.

MULTIPAK

Atiiaciii/e knapsack weedicide
sprayer with 16 litre high
density polythene tank for left
hand, nght hand or over the
shouider ooeration with lance
and flood jei nor?le and
pressure regulatof useful
also as pesticide sp'aver.

Shaw Wallace not only
provide after sales service,
they ofier complete advisory
e, ight from planning

siallation and the most
profiiBble way to get
optimum yields

SHAW

WALLACE

SHAW DUSTER

CUM SPRAYER;

A sturdy weli designed Sprayer
cum Outter for use in Rubber
Planianon. even for trees up lo
75 feet high—Certified by the
Rubber Board—100"_ indigenous.

* SPECIAL PLANTATION
FERTILISER MIXTURES

* AGRO-CHEMICALS

* CATTLE AND
POULTRY FEEDS
MINERAL SUPPLEMENTS

For further deiBils, write to: SHAW WALLACE & CO. LTD., 7. uinghi Cf>otlv Street, FWadras-600001



Phones: 8301 & «302

Telegram: “‘plantcorp’
(9 connections)

The Plantation Corporation of Kerala Ltd.

(A Government of Kerala undertaking)
Post Box No. 12  Kottayam-4  Kerala

AREA OF PLANTATIONS

RUBBER PALM AT ANCffAL
Kodumon 2,860 hectares Proposed 3,000 hectares
Kalady 3.600 Planted 1,000
Perambra 850
Thannithode 200

Pactones at : KODUMON, VETTILAPPARA,
perambra

. . .onr o( High Quality Sheets, Crepe Rubber,
Producers Matex & Crumb Rubber.



ATTENTION: RUBBER GROWERS

For Protection from "PHYTOPHTHORA "
and

Effective “STICK-TO-IT ” Coverage
Always Spray;
“OLEOCOP”

(The Popular Oil Based Copper Fungicide)
OR

‘XCM » COPPER SULPHATE
Yet another Sensational New Addition of Copper Fungicide in
Powder Form:
“CHLOROCOP-56"

For convenience in handling and lesser cost per acre
A trial this year will convince you

Manufactured by :

TravancorB Chemical & Manufacturing Cn. Ltd.,
KALAMASSERY, ALWAYE-4
Telephones Cochin 5742-44 (3 lines)
KERALA STATE

Marketed By :

Messrs. IMKEMEX INDIA LIMITED

Post Box No. 2034, MADRAS-1.



Padinjarekara Agencies (Private)Ltd.

Post Box No. 22, KOTTAYAM-«86001
(KERALA STATE)
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B. A, B.Com.. LL.B .

I-A TEX
THE OLDEST 4 LARGEST MANUFACTURERS IN INDIA

STANDARD QUALITY 35% & 60% LATEX
Slacks available withus andour Distributors:

M a Coffee & T
D~ ribiiting Co. Ltd DistribDting 580‘ Ltd
97R n wed oA Below Hotel Airlines
BOMBAY-4UU OUI NEW DELHI 110 055
Telegrams: Telephone Telegrams; 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
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CONSISTENCY

Batch after batch after
batch after batch..........
In our reclaim you get
excellent quality uni-
fornnly-That's what even
our decade old foreign
clients like about our
product, too.

N For quality, consistency
M gf dependability

INDIAN RUBBER REGENERATING CO. LIMITED
F-2 WAGLE INDUSTRIAL ESTATE, THANE-400 604. (INDIA),TEL: 593718 (3 LINES). GRAM: RUBREGEN THANA
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S.6.SUNPA«AM

NEW CHAIRMAN

Boorf “rir- cwW ** . Cardamom
harge of the post of
(he Rubber Buard on 17|h May 1978  He took
L Joint Secretary,
Ministry of Commerce, who was aetiiiB as
Chairman, Rubber Board till then.

Born or) la January 1938, Shri S. Goraathy
bundaram hails from Ambasainuijram of Tinneveli
Instr.ct of 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 of the
Indian Revenue Service. In 1962 he entered the
1. A. S. and was sent to the Punjab Cadre. With
the formation of the State of Haryana Shri
Sundaram was allotted to Harvana service. He
has been Joint Director of Industries Punjab and
Haryana. Deputy Secretary to Goverrmeni for
Industries. Haryana and Under Secretary to
Gov-ernmentofindiain theMinistry of .Agriculture.
Shri Sundaram has also held the position of
Managing Director of Haryana Breweries Ud.
Hewason the Board ofDirectors of 17 companies
representingthe Governmeni ofHaryana.and was
the Director of Training & Employment in
Haryana. Shri Sundaram was the Joint Secretary
(Finance) to Government of Haryana when he
was appointed as Chairman, Cardamom Board,
in January 1976. He has also held additional
charge of the post of the Chairnian of 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.
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RRI11-118 isa high yielding rubber
clone evolved at the'Rubber Research
Institute of India by a cross between
Ve Millakande
Lvl R __This hybrid
strain which has exhibited uousuailv

vigorous growth in the carjy
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 come into bear-
ing in the 6(h year as against the
normal gestation period of 7 years.
At a time when exhaustive probes
are beicg made lo reduce the imma-
turity period of rubber trees the fact

that RR11-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 of this clone to grow
vigorously Reports from other
regions where this clone has been
planted on experimental scale also
reveal lhat it has unusual vitahty
and vigour of grovnh. The reduc-
tion of immaturity period of rubber
by one year at no extra cost and
effort is indeed a very desirable
change.

TJough it is too early to arrive at
rigid conclusions on the yielding
capacity of this done, figures collect-
cd from experimental plantings
during the firivt four \earsoftapping
work out an average of 5.57 kg per
tree per year.

years



EV Thomas and K Kochappan Nair

Rubber Research Institute of

iBlroducdon

Prodiiciion of technically specified solid block
rubber started m India only by the year 1974
Two solid block rubber processing units were
aimosi siimiltanrously commiisionsd in that year
in Mrenachil Taink, one of the most liensely
rabbet cultivated areasin Kerala. SiibsequenflV/
block riibber production was started by thrci
more units by 1973. One of 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

India, Kottayani 686009

Backgroond to Development

1k rubber exporting coumr
unlike olher Soulh East Asian rubber nrodud

1975 w f* in iwand

rate
in NR production compared lo the gro*vth rate of
mdustnal consumption. Table I helow shows the

N Jean’ ™t emesanim for the

?ast”
It may be seen from the ublc that India «as

not producing enough natural rubber to meet its
until  1972-73,  Rubber

internal requirements
Table 1
Year Total produclion of Total consumption
Natural Rubber of NR. P 'QFR,'FES Exports
In Tons;
1965-66 50,530 ( . ) 16,357
1966-67 54,818 68.685 23’544
1967-68 64.4>8 74,518 9‘551
1968-69 71.054 86.615 8‘545
1969-70 81,953 86.213 17‘821
1970-71 92,171 87,237 2'469
1971-72 101210 9,454 437
1972-73 112,364 104,028 380
1973-74 125.153 130,302 652 2700
1974-75 130,143 132.604 350

prices were regulated in India in the inlerRt of Che
producer as well the consumer. Rationalisa-
tion of supplies through imports and exports and
fijtation of minimum jnd maximum prices were
instruments of regulation. When

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 of different grades of

important
conditions of surplus production arose, the con- rubber for the pass ten years.
Year RMA IX & 1 RMA 2&3 RMA 4 &5 9%ofRNfA 1(on total
(in Tons) 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 18.309 18.964 33,099 17.69
1973-74 22,835 24.453 47.843 17.52
20,265 28,010 50,033 15.28

1974-75



RR11-118 isa highyielding rubber
cloneevolvedat the Rubber Research
lh between

val & jes Millakande
3 2 and Hilcroft This hybrid
slram which has exhibited UDusuallv
vigorous growth in the early years
was released for experimental nlant.
.ng Mnce 1969. One such”rial
planting done in 1972 in 9 acres
using this new variety at the Malan-
kara Rubber Estate near Thodu-
puzha in Kerala hascome into bear-
ing in the 6th year as against ihe
normal geMaiion period of 7 years.
At a time when exhaustive probes
are being made to reduce lhe imma-
turity period of rubber trees the fact
that RR11-118 matured for tapping
in 6 years under normal conditions,
is considered to be a very significant
stride.  This is attributed to the
inherent ability of this clone to grow
vigorously. Reports from other
regions where this clone has been
planted on experimental scale also
reveal that it has unusual vitality
and vigour of growth. The reduc-
tion of immaturily period of rubber
by one year at no extra cost and
effort is indeed a very desirable
change.

Though it is too early to arrive at
rigid conclusions on the yielding
capacity of this clone, figures, collect-
cd from experimental plantings
during the first four \earsoftapping
work out an average of 5.57 kg per
tree per year



ev Thomas .,d K Kochappan Nair

Rubber RosMtch Institute of

Introducfion

Production of technically specified solid block
rubber siarted m India only by the year 1974
Two solid block rubber processing units were
almost simulianMusly commissioned in that year
m Meenacjjil Taluk, one of the most densdv
rubber cultivated areas in Kerala. Subsequently
block rubber production was started by thrw
more units by 1975. One of 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-

686009

Background to Deve

uniijce other South East Asian rubber orodudne

wfe . inw S
high growth rate
~P'Arared to the growth rate of
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
Tabte i
Total production of Total consumption
Natural Rubber of NR. P 'L?p,\ﬁ'gs Exports
In Tons;

1965-66 50,530 (63,765 ) 16,357
1966-67 54,818 68.685 23’544
1967-68 64.478 74,518 9'551
1968-69 71.054 86,615 BI548
1969-70 81,953 86.213 17:821
1970-71 92,171 87.237 2,469
1973-72 101,210 96,454 I437
1972-73 m.364 104,028 380
1973-74 125.153 130,302 652 2700
1974-75 130.143 132,604 350

prices were regulated in India in the interest of the
producer us well as the consumer. Rationalisa-
tion of supplies through imports and exports and
lixation of minimum and maximum prices were
important instruments of regulation. When
conditions of .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 of dilTerent grades of
rubber for the past ten years.

Year RMAIX& 1 RMA 2 &3 RMA 4&5 9%ofRMA I (on total
(In Tons) 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

20,265 28,010 50.033 15.28

1974-75



is a highyielding rubber
cloneevolved at the'Rubber Research
institute of 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 hascome into bear-
mg in the 6(h year as against lhe
normal ge.staiion period of 7 years.
At a time when exhaustive probes
are being made to reduce the imma-
turity period of rubber trees the fact
that RRH-M8 matured for tapping
in 6 years under normal conditions,
is considered to be a very significant
stride This is attributed to the
inherent ability of this done 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 of growth. The reduc-
tion of immaturity period of rubber
by one year at no exlra cost and
effort is indeed a very desirable
change.

Though it is loo early to arrive at
rigid conclusions on the yielding
capacity of this clone, figures collect-
ed from experimenfal plantings
during the first four ~earsof*apping
work out an average of 5,57 kg per
tree per year.



EV Thomas and K Kothsppan Nair
Rubber Research Inititut. of lod,,, KoHayan, 686 009

InlroducdoD

Production of 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 of the most densely
rubier cultivated areasin Kerala. Subsequently
block rubber production was started bv three
more units by 1975. One of 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,

Table

Total production of
Natural Rubber

1965-66 50,530
1966-67 54.818
1967-68 64.4f8
1968-69 71.054
1969-70 81,953
1970-71 92,171
1971-72 101.210
1972-73 112.364
1973-74 125.153
1974-75 130.143

prices were regulated in India in the interest of the
producer as well as the consumer. Rationalisa-
tion of supplies through imports and exports and
fixation of minimum and maximum prices were
important instruments of regulation. When
conditions of surplus production arose, the con-

Background to Developoienf

in NR preduction compared to the growth rate of
N .

NR ladia for IF'S
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

|
Total consumption
ofNR. Igﬂ(\:ﬁf Exports
(In Tons)
- 16,357
68,685 23.544
74,518 9,551
86,615 8,54S
86.213 17.821
87,237 2,469
96,454 437
104,028 380
130,302 652 2700
132,604 350

suming industries started showing preference for
the top quality rubbers; but a sizable quantity of
the rubber produced in 1974-75 pericKl was sold
as RSS-4or as lower grades. Table 2 shows the
variation in production of different grades of
rubber for the past len years.

Year RMA IX & | RMAZ&S RMA 4&5  9%0fRMA 1(on total
(in Tons) consumption)

1 q«™66 20,3.sr 7.396 31.92
1966-67 21,680 19218 7.680 3156
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 21223 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
20,265 28,010 50.033 15.28

1974-75



Ilmay be seen from the tabic that the per-
centage production of RMA-1 orihc top quality
sheet rubber was steadily declining although the
total production was nearly doubled in ten years
The quantity of RMA-1 & IX produced in
1974-75 was more or less the same as that
produceil in 1964-65. This would incline one to
think that the grading of the visaully cJassified
rubbers was not done in an objcctivc manner and
the system provided ample opportunity for
marketing malpractices. So the Rubber Board,
the organisation established to promote by all
means the development of rubber industry in
India, decided to encourage production of techni-
cally specified rubber using modern processing
methods. For the de-.eiopment of machinery
required in modern processing a pilot research
projccl was aJso started under the Board. By
1973 suitable indigenous sources were located for
the supply of machinery required in a modern
solid block rubber processing plant Initially
there were several problems for the units started
on indigenous machinery and in no case the
designed capacity was attained. But most of the
dilficuUiei were overcome in about a year and
some of the units are now working very near to
their deigned output.

Production of specified rubbcn* in ludia

Details of different processing units producing
technically specified rubber in India are ~ven in
Table 3.

It may be seen from the table that all the
factories are designed on low output when
compared to the technically specified rubber
factories in Malaysia, where the output of units
vary from 6 tons to 24 tons per day, The produc-
tion of TSR in relation to the conventional
urades is shown in the following hi~.tosram
<Fig. 1).

It may be seen trom the hibtogram that the
production of technically specified rubber in India
has recorded a satisfactory growth rate in the
first two year™. In the first year itself three units
could produce about 670 tons. At the developing
stage in Malaysia thirty registered producers gave
;in “output of only 707 ions (W. P. Changdal
IRC 1975 Kuala Lumpur). A number of new
unita have also now come forward to join the
group of TSR producers. Details of location of
the TSR producing units already established and
propt~sed to be fxtablished are shown in Fig. 2

Short account of Processing and Macliinery

Most of the processing iinits established in
India are working on the mechanical crumbling
process, using the combined action of macerators.
crepers and hammer mill.  In certain ca<es veget-
able oils also were used to improve the cfiiciency
of crumbling. In general, crumbling of scrap and

latex grades were found possible without oil. The
imported machinery installed at M/s. Travancore
Rubber & Tea Company fTable3) makes use oC
the extruders for size reduction. The tuilput of
extruders were very low and found not to match
with the output of the dryer.

In general macerators and crepers were made
of cast iron and the slow speed rollers were
mounted on bush bearings. Roller 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 lolls,
resulting in reduced output. Similar results were
observed bv RRIC (Quarterly JI, of RRIC 50
144. 1973) also.

Mostof the hammer mills installed make u“e
of 50 H. P. motor. The r. p, m. of the mill in
most cases is around 2000. The specifications of
the crumbling machinery published by Sethu et
al (Proceedings of RRIM Planters’ Conf. 1972 p
181) had been taken as guidline by most of the
producers.

Most of the processing units are using furnace
or lightdiesel oil as fuel for the dryer. In one
of the units, which is the biggest at present, dry-
ing IS exclusively done by electrical energy.
Since India is an oil deficient country, the mineral
based fuel is becoming costlier year by vyear.
Electricity is at present chca”r and many of the
new units are trying to acquirc dryers based on it.
The dryer deiigned and developed for the pilot
crumb rubber research project of the Rutbcr
Board also is based on electrical energy. A
peculiarity of this dryer is that the blower of 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 two by big estates. In the co-operatilc
processing factory, latex is collected through
depots and coagulated in the depot itself. This is
transferred to factory in the form of 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 of the units, as there is no vpecilic
demand for these grades.

For the scrap and coagulani grades, one to tivk
days soaking is given in suitable tanks prior to
milling. In some forms of scrap rubbers the
extent of oxidiad portion was large and so it wis
difiiciili to obtain processed rubbcs of accept-
able PRI. So in such eases blending with icjerted
smoked 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. Some buycfi
insist that 80:20 scrap to sheet blending may be
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Table 4
Packmgcosi/Ton  Packing cost/Ton  Loadiiig
using HDP when palletised (9 Tons)
charge per
_ - Lorry
Rs. Rs,
120 250

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 itMIfuse of pallets necessitate extra
expenditure of Rupees one thousand and two
hundred.

SiKKriflcations und CooiroJs

Indian SlandnrdN Institution has formuhteil
specifications for natural rubber as eaily as
The function of ISI is to formulate spe«.'ifications
for ull ciminodities 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 of 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 {PlIrs*
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

Table 5

Al

in
£ *° %

PRI _ Mm. 80
Initial plasticity Min. 30

basis of 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
fﬂ lajcin<g fslep\é to improve qualily.aﬂngg?'r:?ggpfy
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
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 of all solid block rubber
producers (TSR producers) to market their
pr<fuct in accordance with the standards pre-
scribed by ISI from time to time.

The block rubber factories started in the country
were given licence only on condition that they will
ensure production of materials of 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 ‘“wvill permit an
agency to use lheir 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
IS1 or their authorised representatives. They als<i
will have to pay the prescribed marking fee to ISI
for thecntire quantity of specified rubber sold out.

IS 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 of .~mples from
proce.«ing units, collection of samples from
various transhipment points and warehouses arc
some of 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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available at present. The block ,r i
»e,ght |s packed in polythene sheets whth a'e
compat,blew,h natural rubber and tS blocks
and 't h%*“ dlitted™ ~ LSr"rr"Sr tf

" rS mrpSstnd’ dS"of"Ing Safe
now prevalent arc given in tabic S w

Table 4
Packing cost/Ton  packing cost/Ton  Loading
using 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 itscifuse of pullets mifeht necessitate e.ttra
exi~nditure of Rupees one thousiind and two
hurdretl,

Spccilicalions and Controls

P
‘pectfications for natural rubber as eailv as 196™.
The function of ISi is lo I'ormulati* specifications
for all c.iminodities ond lo grant licence to
interested agencies lo market tlieir product as per
ISI stjind«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 of 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 (Plrs"
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

E " * ar. given
Table 5
A2 B
sh 005 005 02 o5
" o 10 15
Volalile matter ,, i'o o0 10 1o
0.7
80 60 40 38'7
initral plasucny Mln 30 30 30 20
.t Uie itandaid on the

hr. 2, representation made by the

21 . o f™
FY IR TE roodided standards colout™ i
mooney viKosity, acetone extract or curina
characteristics are not included.

Sundards _Institution is the
supreme agency m ifae country on all maner«
concerning sf7ifications and slLdardisation of

cf’ . . al golher agenc;

steps to improve quality. Rubber I'oar
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 of all solid block rubber
producers (TSR producers) to market their
prMuct in accordance with the standards pre-
scribed by IS1 from lime to time.

The block rubber factories started in the country
were given licence only on condition that they will
ensure production of materials of 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 facililies 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 of specified rubber sold out.

ISL. in turn, takes ait possible iileps to ensure
Ih.it the products marketed under their iabei con-
firm to the prescribed standards. Procedures like
periodic inspection and collection of samples from
processing units, collection of samples from
various transhipment points and warehouses are
some of 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



[ DIHT CONTENT VAfIATION
]IBo. of aaaples falling in different rangea)

0.00 to 0.05%

2. Oo(i(f to 0.10!«
3. 0. to o0.aojt
4. 0.20 to 0.5(%6
5. Above 0.50?t
130
120 A
9
® 110
1 100
0 90
" 70
60,
50
40

30



700

650

55')
500
450

350

300

200
150
100

50

(No.

1.
2.
3-
4-
5.

jp Varlatin,
of Halp, . fallipg |,

leet than 25.
25 to 30
31 to 40
41 to 50
Above 50

different range.)



130

120

® 110

o<

60.

50

40

30

20

DIHT CONIEHT VaHIATION
(HO. Of aanplec falling In different ranges)

abd wN

0.00 to 0.05%
0.06 to O.10Jt
0.11 to 0.20)i
0.20 to 0.505C
Above 0.50"



700

650

600
550

500 .

F«OGROSS .N the PRODUCT.ON O. TECHN,CALLV snOFtED RUBBr™ ~

s

g w

teet than 25.

?5 to
31 to
41 to
Above



P/e/ VARIAT/ON

(NQ OF SAVPLES FALLING tN PIFFERENT HANGES)

300 less than ™0
2 30 ™ 40
360 = 5- 4f TO 50
SI TO 60
40 5-61 TO 70
7/ 1o
320 7 ABOVE eo
300
280
260 m
240
220
200
180
160
140
120
100 -
80 “
a
40 -
20
197-4 & 1975

Fg 7

1976 (TILL WUNE)



lo isr in the implcmematloE of |he swdflcallnn
scteme for bl«t rubbers. All TSR

have now taken slep, lo acquire ISI I|M Ke
Prehminary uspection of all the units havea S v
been completed. 1Sl licence will soon be granlcd
lo some of the major producers.

to the Rubber Research Institute’s laboratorv
from their daily production and utilise analvticS
report of the Institute for classifying their prt~ucc
Oflen the consumers will bargain with ihe
producers on certain specific quality requirements
a™d Wl suggest certam producers for~imp*

Typical results of analysis of dirt, Po and PR]

ly 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 of 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

onS”rd' homim
Objections like°p~rpa,eh’S

S'rco'S5airdI?r=
thene sheets is costing him much labour and so he

1S is ii
tT jror A~
rsusug1 " ‘:‘“Penunty of lechoically specified

Rubber Board has programmes lo establish tra
block rubber factories undcrco-operative societies
m diHerent rubber growing tracts. In addition
»me large estates have also taken siepsin the oro-

rubbers, h is exijected that by
1980 at irast 20 fKrcent of the total rubber pr<v

duced wiU be in technically specified solid block
>orm.



Studies on Natural Rubber/Emuision Polybutadiene Blends
Prepared from Mixture of Latices

NM Mathew and EV Thomas,
Rubber Research Institute of India. Kottayam 686 009

Natural rubber has been widelv used in tyres
since the beginning of the industry. Its useis
based on the excellent properties like good tack in
Ihe unvulciniscd state and high elongation, tensile
strength, tear resistance, abrasion resistance and
low hysteresis in the vulcanised state. The growth
of rubber industry after the second world war
was so enormous that the natural rubber pro-
duced became inadequate to meet the demand of
the consuming industry. In 1975. total world
consumption of ela>toraers was 10.4 million tons,
out of which the contribution of natural rubber
was only 3.4 million tons (10). So even in areas
like tyre manufacture, where natural rubber is the
desirable polymer, it became necessary to use
blends of natural rubber with various synthetic
rubbers in order to reduce its volume require-
ment.

Blends of polybumdiene with natural rubber
was found to be an ideal combination in the pro-
duction of certain component parts of the tyres.
It has been reported by Glanville (3) that blend-
ing of natural rubber with polybutadiene,
improves heat stability at high curing temperatures!
Grimberg (4) has reported that addition of cis
polybutadiene to natural rubber decreases tensile
strength and modulus and improves abrasion
resistance and elasticity. In earlier studies blend-
ing of these polymers was done in dry stage by
mechanical working. Since the coagulation of
mixture of latices may be arandom process,
entirely dependant upon concentration of stabili-
sers (soaps in most cases) latex blending offers the
possibility of finer dispersion than solution blend-
ing or mechanical mixing.

The present study is taken up in this context to
invwiigate the properties of natural rubber/
emulsion polybutadiene blends prepared by co-
precipitating these rubbers from mixtures of their
latices. The raw rubber properties are also in-
vestigated as the blend obtained is a new raw
elastomer from commercial view point.

Materials and Methods

Emulsion poiybutadiene rubber latex (EBR)
required for this study was supplied by M/s.
Synthetics & Chemicals, Bombay. The lati*x was

supplied as a 20% solid emulsion poiybutadiene
Natura rubber (NR) latex required for the study
was collected from the eiperiment station of the
Rtibber Research Institute of India. Mixing of
latices was done m coagulation tanks by simple
addition and hand stirring and coagulation was
brought about by addition of acetic acid at the
rate of 5 ml per kg of dry rubber content
Coagulation was complete in about 3 hours and
there was practically no loss of rubber in the
S* “ agulum was then processed as

rubber ‘in the pilot crumb rubber

*I" Rubber Research Institute of

ST i
sofid bloc

Blends of three different compositions of
natural  rubber/emulsion  poiybutadiene  viz
90/10, 80/20 and 70/30 and control NR were pre-
pared from the same batch of latices. Natural
rubber and viscosity stabilised form of natural
rubber (4) were prepared from another batch of
field latex for comparative evaluation.

The blends and control samples were examined
for their raw rubber properties like Mooney
viscosity, Wallace plasticity. Plasticity retention
index. Acetone extract (5-7) and Accelerated
storage hardening (11). The various blends and
control samples were then compounded in
standard procedure (Loccit) in a two roll mill in
ACSI formulation and in the following tyre tread
recipe.

Polymer 100 HAF black 50
zZno 5 Aromatic oil 5
Stearic acid 2 CBS 0.6
PBN 1 Sulphur 25
Santoflex IP 1

Piocessing properties like mill shrinkage (2)
lime for band formation and for complete mixing
were also noted. The compounded samples were
evaluated for assessment of their scorch (8)
optimum cure and reversion resistance (12). The
samples were then cured and various physical and
dynamic properties were determined (9).



Results und Discassion

o S S, B
ooney vlscoslty ami_ Wallace plastickv th”

S?t nin" '=O0f>«n»fation of EBR
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evaluation of viscosity stabilisation proKrties are
given ,n Tablell. The 90/10 NR/EBR We,d
E “ i""N«aszin ate
plasticity after accelerated s(oragg %ardé’l\{ine in
the case of 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
J| . ... Ploslicity P
shgﬂld not exceed 8 units (Loccit) oslicity (a P)

Tables 111 and 1V give the processing and cure
properties of the blends and the control in aS
and tread compounds. The processing and cure
properties of the W/IO NR,EBR blend and con-
ven ional CV rubber are compared with those of
control NR in Table V and VI. The results in
these tables indicate that the blends tale less time
for band formation and forcompietc mixing

Mill shrinkage is found to increase with
increase in the concentration of 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

» e <« of Qlaville

s I~ f Vv I s ' t

Properties of the blends

n perior to those of NR
frorn an assessn.ent uf(he various nhvAiMi nr”
pen.es of the 90/10 NR/EBR blend and~L?Tf

thL"JIS ferSitle to shy
s .
Whh‘ natural rubber provides viscosity stabﬁgaé?

S are

ad™jntTE

Snramary aod Conclusions
Blends of NR/EBR can easily be prepared by

f iheir latices;
The raw blends show Iumrer viscosity than natural
“ AL“N resistance to storage hardening

tendencies. The compounds of the blends show
~tter reversion resistance and the vulcanisales
have higher abrasion resistance. The tensile pro-
perties of the blends are slightly lower than those
of natural rubber.
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Tabie |
fiau' riMer properties of the blemh and NR

90:10 R0:°0 70;3
Properly NR NR;EBR NR.-EBR NRrEBR
Mooney viscosity ML (14-4) I00T 94 s3 67
Wallace plasticity Po 65 48 36
Plasticity retention index 74 73 55
Accelerated storage hardening test "iP 10 2 0
Acetone cxiract % 278 3.13 3.77
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Tabib I
Kuw mbbir prapertks of ,h, m/10 blind. Cy rubber & r«bber
Mooney viscosily ML (I + 4) 100-C 86
Wallace plasticity Po 75 78
PJasticity retention index sg 47 51
Accelerated storage hardening test P 10 741 80
6
Table HI
Pracessins md cure propsrllei of ,ht bhnds i MR*.4CS/ compomdi
Temperature of mixing 50“C
90:10 80:20 70:30
Property NR NR:EBR  NRIEBR  NRIEBR
Time for band formation, min. 6 4
Time for complete mixing, min. 22 20 3
Mill shrinkage % 39 52 18
Mooney scorch at 121“C. min 16 14 i‘;
Opfiraunt cure at 150“C. min. 20 20 2 15
Time for 2% reversion at 160=C. min 50 <2 s ;;
Table IV
Processing and cure properlies of the Mends & NR~Triad compound
Temperature of mixirig 70@C.
90:10 80:20 70:30
Property NR NR(EBR  NR;HBR  NR:EBR
Time for band formation, min. 5 4 3 3
Time for complete mixing, min. 35 33
Mill shrinkage % 8 3t 30
. . ki 36 13
Mooney scorch at 121'C. min. 14 14 15
Opfimum cure at ISONC. min. 17 22 25 213
Ti for 2% i t 160°-C. min.
ime for 2% reversion a min 25 28 e ot

Table V
Processins and cure properties of ,l,e 90:10 bknd. Cy rubber and NKJjACSI compound
Temperature of mixing 50°C.

Property cv Ngg'lEDBR
Time for band formation, min. 6 4
Time for complete mixing, rain. 18 18 4
Mill shrinkage % 49 46 6107
Mooney scorch at J2]“C. min. 12 15 2
Optimum cureat ISOMC. min. 20 20 2

Time for 2% reversion at min. 52 50 54



Processmg and curc properties of the 90:10 blend. CV rubber and NRiTr...

Property
Time for band formation. Min.
Time for complete mixing, rain.
Mill shrinkage %
Mooney scorch at 121“C, min.
Optimum cure at 150*C. min,
Time for 2% reversioa at IfiO'C. min

Table VII

Temperature of mixing 70°C.compminds

Physicai properties ofHublend! a,,dNR-Trad “~ompoM

Property NR
Modulus 300% kg/cm” BA 1541
AA 1741
% retention 112.9
Tensile strength ka/cm- BA 289.4
AA 2283
retention 78,9
Elongation at break % BA 465
AA 380
% retention 817
Specific gravity 1.145
Abrasion loss cc/hr 0.7841
Resilience % 59
Hardness shore A 58
Compression set % 295
Tear Strength Ibs/in. 456

BA—Before aging.

taole vni

AA—After aging at 70 * 1®C. for 96 hours.

Dynamic properties of the blends and NR—Tread compound

Property NR

Heat build up at 20th minuts “C 31
Initial temp. 50°C, Load 10,9 kg

Stroke 4.45 mm.

137

470

Permenent set %

Flex cracking k/c

90TIS
NR
cv WJEBR
5 4 4
33 30 2
i kY 34
5 15 15
17 17 5
23 23 28
90:10 80:20 70;30
nr.ebr NR;EBR NRIEBR
1523 1437 127.4
166,7
1095 _
277.0 218.8 1838
186.7 172.7 170,2
67.4 78.9 926
450 4jr 303
325 290 270
72.2 69.6 68.7
1149 1.146
04573 0.3996 Ul
57.4 53.9 53
58 59 59
243 223 25.0
476 470 480
90:10 80:20 70:30
NR:EBR  NR:EBR  NR:EBR
29 2 255
81 75 6.3
850 700 960
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Table

IX

1976

Physical properties of the 90/10 blend. Cy rubber and natural rubber Trea</ compound

Property NR cv N?RDEIgR
Modulus 3007a kg/lcm= BA 132.9 1285
; - 1238
AA . 1835 176.0 1724
% retention 136.6 137.0 140'9
Tensile strength kg/cms BA 255.6 250.9
| g 219.8
AA ) 263.0 260.8 Tos s
% retention J02.9 100.3 BBvQ
Elongation at break % BA 476 485 .
462
AR 407 416 233
% retention 85.5 85.8 B 1
Specific gravity ’
Abrasion loss cc/hr 01713073 1.137 1.138
Hardness shore A 58 0.7153 0.4294
Resilience % 52 58 59
Compression set 29.7 53 53.9
Tear strength Ibs/in. 483 4;2-3 271
494
BA—Before agmg. AA—After aging at 70 + I"C. for 96 hours.
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Branch Induction of Young Trees

N A
w i
f ««"m Mo, 10. S,r7rt,SyIL “e
lissLcs
obUined If the trees were induced lo branch Is.

mgbﬁﬁm mme'lr;mds for ygggléleé'udé:i%ré‘sq. br%clr;
methods, the leaf.folding
’ suitable on young

The Tree

2
that the induce branches arise at a suitable height
although the methods are applicable for taller or
shorter trees. The terminal whorl of leaves on the
tree can be at any stages of maturity. The stages
ot maturity of the terminal whorl of leaves are
arbitrarily classifietl as follows:

1 Hardened stags (Plate la). The leaves of
the terminal whorl have fully expanded and
hardened.

Penduiit stage {Plate Ib). The leaves of the
terminal whorl are nearly or completely
expanded and green but still h'mp.

3. Leanei stage {Plate Ic). The leaves of 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 of the

ud.

(i) budbreak (buds less than 2 cm) stage
(ii) budbreak (buds greater than 2cm) stage

to

2.4m nillf (0GRS

ufile Methods

iS=?a-S»

" This method

litzr i* ‘erminat whorl of leaves at
sJ * P*#=2nt. or budbreak (bud
whnr? n this method the top

the up”, few I,i.ves”;J‘elnIloéle‘”wQFp?@y

with a pieci of

After three to four week% the leaves arc
released by removing the rubber band if it
has not already self broken by that time.

o .
tor tres with termmal whorl 07 1EeS 4t
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 of leaflets is tied with a rubber band
gomg round once or twicc. !f three leaflets

not enough to enclose the bud. more
e used. The cap is removed
three to tour weeks later.

Braachtng

The results of these methods on branch induc-
tion success are summarised in Tabic | and
illustrated in Phie 4 Both the leaf folding and
leaf cap methods were effective in promoting
br.mchmg- Some of 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 (\E’Iale 6a and b) or broken terminal
{Plate 6¢c 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 of 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 1. Termina! Whorl 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. Leafcap method for terminals ai bud-break (bud more than 2



Bud-break2<cm Bud-break2<
cm Leaflet

Responses of terminals at bud-break (bud less than 2 cm) (a);
bud'break (bud more than 2 on) (*b); leaflet (c); pendant (d)
and hardened (c) stages to foldiog and leaf cap methods
after 5 weeks.

Plate 4,



Plate 5. Successful branch induced trees with terminal! growine through
the centre of the enclosing leaves (a) and (b) and side of tL
enclosing leaves (c) and (d)



Plate 6. Succcssfui branch induced trees with lenniaaJs bent (a) and
(b) aiid broken (c) and (d).



Tabte 1

Effects o ffolding and h of cap methods on branch i

Treatmeni HorcJcned* Pendanl»
1 round

rubber band 62.8 76.0

2 rounds

rubber band 76,5 $0.7
Mean 69.7 78.4
Conlrol 25.1 22.9
Note

Inditclion Care

Prophylactic trwjmenis areto be applied duriDs
s when Ieafdiseasesharc prevalent to ensurf

Post

od

healthy new shoot growtl
ConciusioD

Two branch induclion methods are availablf*
for young trees depending on the maturity of the
terminal whorl of leaves as summarised below:
Sages ofmmwi,f

indiictiotj
Uaffold],.g

Undz

Budbreak (bud greater than 2cm) Leafcap
Leafcap

N success (%)-

Terminal whor! stage

Budbreak. Budbreakb
hud<2cm bud>2cm
50.0 50.0
68.2 66.7 73.9 732
58.1 58.4 64.5 66.0
125 0 0 122

There will be branch induction failures which
m most cases would be small. However' there
may be the rare occasion where the percentage
failure may be much higher. In such cases a
second round of branch induclion can be carried
out either on the young tiees again or later when
the trees become older using the double-blade
nng-cut device



A,
‘B cause many diseases to Hneaarlergl.]/fsewfl‘j
Among the various diseases, ihe aboomans$

la “ “'Th'H ofrX H /

scale during ,he ; S w “ rmo,°™n%S‘TJ;;

cal data from different rubber growiin tracts in
tile country revealed that the intensity of rain fall
during the months of May to August i, ™e, Sd
the severity of 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
formation of Phyiaphlhora and consequent spread
of abnormal leaf fall disease. Along with this
relative humidity also increases considerably ranc-
iDgftom 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 of primary
idoculum (1). By the ad\cnt of favourable
climatic conditions during the subsequent disease
season the oospores germinate to produce the
nuclcus of primary inoculum, which is dissemi-
nated by different methods. Itis generally believ-
ed that wind and insects have major roles in it.

On the dissemination of the disease, different
opinions have been reporied. Ramakrishnan (5)
lias reported that aeioscopes exposed at a height
of 2.5 metres and about 15 metres away from a
mature rubber stand have collected air borne
sporani;ia of Phvtophthora palmilora(&nx\.) in the
months of 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 of 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 of 4 years for re-examining the problem of
dissemination of abnormal leaf fall disease of
rubber.

Materials and methods

a slit runnmg all along the width  Thif

my “mMSg

l%\}ﬁ( ;n)onlés. With  bis arrangemenlziaem&‘orﬁlhom
the spore trap holding the slide will be alwavs
directed towards the wind (Figs. )-3)

such spore (raps were
er~d at different places of 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 Ayears.

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 of insects
were noticed inside the infected fruits and even
inside the seeds. References are available regard-
ing the role of insects in the dissemination of
dzis%ases 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 of the
insects, by placing cotten swabs, dipped in it, on
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body washing or the insects was So S J”n

changes of sl«,I» disiilled wattr.  Vhe» ,,H
were kept ill a moist chamber alone wto Mw
insects, collected from infected pods. S oods

t"& 7o0Vr - "»>Wat

Hesnln and discussion

Healthy and viable sporangia o! Phyuphlhon

gllssh(?kss Sborsgd' on spore traps irres‘pécl?veqpf
the distance at which the spore traps were installed
from mature rubber area during the disease season
(July and August). The ram fall data of the days

Porangia were obserted oii
es expoad m spore traps, range from 0.

I"l’”\ra? relative humidity was
above 82% and the velocity of the wind was 2 2
to 7.4 km/h (Figs. 4-8).

The slide-i, with Phytophlhora sporangia remov-
ed from spore traps, were kept in moist chambers
and incubated under room lemperature. After
24 hours the slides were e.wmined and direct
germination of sporangia was noticed (Figs. 9,10).

Another set of slides, containing sporangia were
placed over rubber leaf extract asar for 48 hours
and incubated at20 + 2“C. Phviophrhora growth
was noticed in the culture plates. When artificial
inoculation was carried out with LB.A culture of
this isolate on RRIM 701 twigs adoptine the
method described by Pillay and Chw (4).'98"a
infection was noticed. This isolate was identified
as Phytophlhorameadii (Me Rae) by the Common-
wealth Mycological Institute.

Large number of /n7op//;Aorasporangia were
obser\ed on the body washing of the insects
which were observed to visit rotting pods on the
trees in the field during (he disease season.
Phyiophlhora infection \N'as noticed, on the mid
ribs and on the lamina of the leaves inoculated
with body washing of the insects after 48 hours
(Fig. 11). The infected portions of the leaves
were t’ssue cultured on rubber leaf*extract agar.
Phytophhora memUi (Me Rae) was reisolated.

Phytophlhora growth has been observed on the
plated body washing of the insects after 48 hours.
From this also Phytophlhora meadii (Me Rae) was
reisolated.

eamigt ™ osye

SuSnS«doS§  ;“™ "I«

Sumraarv

rub”r area at difTeretil locations of the RRII

found to Carry large
sporangia on their body parts
if "eatcr panicies blown

BY Wind and earned by ‘meects on ihew body

nMmi%

leaves and fruits of W~~awhen artificial inocul-

. <s‘emination_ of
at*norma leaf fall disease could be clearly possible
with the help of these two agencies
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Aerial Spraying Against Abnormal Leaf Fall Disease
of Rubber in India*

PN Radhakrishna Prilal
Rubber Research Institute of India, Kottayam 686 009

Abnormal leaf fail disease caused by Ihe fungus
Phyrophrhora i5 the most serious disease of rubber
in India. This is an annually recurring disease
during the south west monsoon month of June,
July aud August. The fungus infects the fruits,
leaves and small twigs of rubber plants The
reaction of unselected seedling rubber to this
disease is observed to be varied and defoliation in
this planting material is observed to be not uni-
formly severe. But all high yielding clones and
clonal seedlings are observed to be highly suscepti-
ble to this disease, in these varieties, this disease
causes very extensive defoliation often ranging
from 75—95% and very severe die back.

In India the total area under rubber is 224 228
hectares. In this, an area of 59 969 ha is planted
with low yielding unselected seedlijig rubber which
is not generally being sprayed and protected
Immature rubber occupy an area of 45700
hectares Because of comparatively low south
west monsoon received, an area of 10 821 ha of
rubber in Kanyakumari district is free from this
disease or ihe incidence is very raild; where annual
control operations are not being carried out.
Hencc, the remaining area of 107 738 ha of high
yielding mature rubber in India is exposed to this
disease incidence.

Yield loss due to abnormal leaf fail disease
iocidence in high yielding clones and clonal seed-
liags is reported to be between 30—50°0- Jn a
field trial conducted, it is reported that the yield
loss due to this disease incidence in clones BD 5,
Tjir land G11was 38%. 56% and 50% respectively.

In a recent field experiment conducted to assess
the effect of defoliation on the yield of Hevea itis
observed that in plots where 75% defoliation was
carried out the yield loss was 31% and 33% in
two consecutive years. In this experiment no
appreciable refoliatioo was noticed in 25%, 50%
and 75% defoliated plants. In the case of severe
abnormal leaffall disease incidence also, refoliation
in afTected plants is observed to be very little till
general refoliation after subsequent wintering.
Hence in both cases the plants may have only a
very sparse canopy for about eight months from

June to January. In the case of severe disease
incidence the effect of extensive die back, and the
general debility caused to the plants due to a
severe pathogenic infection are additional factors
adversely affecting the yield. Hence, it could be
stated that yield loss above 30% could always be
expected in high yielding areas when severely
afTected by abnormal leaf fall disease.

The total production of rubber from 107 738 ha
of high yielding varieties, which is liable to be
affected by abnormal leaf fall disease annually in
India is 83 174 tonnes, based on the average
production of 772 kg per hectare. If left to the
ravages of the disease the possible loss of produc-
tion is 24 952 tonnes valued at Rs. 185 543 072 at
the rate of Rs. 7436 per tonne, the average price
of rubber during the year 1975-76. Since very
severe disease incidence is noticed mainly for high
yielding clones and clonal seedlings only, the
possible actual loss of production will be very
much higher than ihe figure given above as yield
in such planting material will be higher than the
average per hectare production of 772 kg consider-
ed for the purpose of calculation. From the esti-
mate of the loss of production given above, the
importance ofthis problem to the rubber plantation
industry in India could be appreciated.

In view of the heavy loss the incidence of
abnormal leaf fall disease can cause to the rubber
plantation industry, adoption of proper control
measures against this disease isan imperative need.
In earlier years, high volume spraying using
Bordeaux mixture was recommended for the
control of this disease. This method of protection
is being extensively practised by small growcfB for
immature and mature rubber and by large growers
for immature areas even now. Butthis is a very
laborious, time consuming and cosily opera'ion
The dilTiculties involved could be eaiily understood
when it is known that about 4300 to .54(X) litres of
mixture per hectare may have to be sprayed by
climbing each and every rubber tree. The labour
required for this purpose on an average is thirty
man days per hectare. The costof this operation
has gone up considerably as indicated in Table I.



AEKIAI, SPRAYING AGAINST AtNORMAL

Tabte |

Cost of spraying {per heaare) in mpas
from 1972 onwards

Bordeaux

mixture Micron Awial
spraying

(Rs.)

gg ggg-gg 221.00 300.00
i 234.00 315.00

g;‘; 749.00 “168.00 56 00
1975 81700 475.00 598.00
835.00 380.00 475.00

An alternative raetliod of spraying rubber is by
using Micron 420, M.ni-micron 77 or shaw duster/
sprayer, in this case copper oxycbloride dispersed
in agricultural grade diluent mineral oil is beim
used with success. This method of spraying also
has got limitations even though the cost of spray-
ing IS comparatively low (TMt J). When large
acreage is to be covered during the effective spray-
ing period of six to eight weeks before commence-
ment of the monsoon, micron spraying also
becomes a slow operation as one machine could
cover only 4—5 ha perday. Hence, the necessity
ofa more quick and comparatively easy method
of prophylactic spraying against abnormal leaf
fall disease was felt especially for the larger estates.

First aerial spraying field trial was carried out
in the year 1960 when an area of about 64 ha of
old unselected seedling rubber was aerial sprayed
usmg a Bell D1 helicopter. In this field trial
copper oxychloride dispersed in mineral oil was
sprayed at the rate of about 43 litres per hectare,
Encouragcd by the results of this field tnal aerial
spraying was taken up as a routine practice during
subsequent years also.

In the year 196] a total area of 4 ~ ha was
aerial .sprayed in dilTerent rubber growing regions
in the country using Bell 47D and Hiller 12E heli-
copters and Piper PA ISA fixed wing aircraft.
Trials during 1962 using helicopter and fised wing
aircraft proved that satisfactory results could be
achieved with both types of airciafts.  However,
it was also observed fiial operation of fixed wing
aircrafts for aerial spraying of rubber may not be
as practicable as helicopters, as the former requir-
ed longer landing grounds which were not readily
available in rubber estates. When operated from
landing strips away from plantations the dead
flight required fror each sorty increased consider-
ably. it wasalso observed that terrain encounter-
ed in several estates were also diflicult for mano-
euvring the fixed wing aircraft when compared to
helicopters even though it is stated that operation
of fixed wing aircrafts may be cheaper for aerial
spraying of rubber.

From 1963 onwards commercial aerial spraying
of rubber was continued and the area sprayed is
On the increase as shown in Table 2.

Table 2

Area aerial sprayed {in hectares) from
1960 onwards

Year Area Cha)
1960
64
1961 4 800
1962
13800
1963
13 800
1964 15000
1965
15400
1966
15400
1967 14 600
1968
14400
1969 15 200
1970 20 400
11231 24 400
1973 3 500
1874 34 200
1975 37 600
1976 40 400

During earlier years this method of sprayine
also encountered several problems. The fimgicide
us™ m aerial spraying is in a suspension in oil
and hen« the spray nozzles of 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 of the aircraft through
another fine filter attached to the opening.

Demarcating the boundaries was yet another
problem in aerial spraying. Positioning of 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 of rubber trees raising
the flags 2—3 m above the canopy.

In the beginning small helicopters capable of
carrying a volume of 120 to 170 litres of spray
mixture were employed for rubber spraling. But
now bigger helicopters, Bell 47 G5. capable of
carrying 300 to 3.~ litres are being employed.
Now one sorty could cover 7to 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 or more helipads with per-
manent fungicide mixing arrangements. Because
of this the lime taken for spraying one sorty
including loading of the fungicide mixture is only
3to Smin depending on the distance of 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 afternoon. In about 6 h of spraying
200 to 250 ha will be normally covered in a day.

in aerialsprayiog operations one problem which
remains to be solved is the occurrence of missed
swaths. In aerial sprayed areas missed swaths
showing very severe or almost complete defoliation
is noticei in about 5to 10" of Ihe total area
sprayed Elimination of missed swaths entirely
depends on the skill of the pilot. Missed swaths
owurwhen the pilot fails to overlap or commence
spraying exactly at the boundary of the previous
sorty vvhich he has completed just before. Missed
swaths about 20 to 35 m wide may be left out in
between two sorties sometimes to the entire length
of tht’ spray ron adopted by the pilot while spray-
ing a particular field. Experienced pilots report
Ihal they could identify the border of the previous
sorty which they have sprayed because of the
colour of the sprayed leaves and also due to the
glistening noticed on the oil sprayed canopy.
They also say that natural land marks help them
in locating the border of different sorties. How-
ever, every year missed swaths are being noticed
in aerial sprayed rubber areas.

The height maintained by the aircraft from the
canopy during sprayiog is also important, E.\peri-
enced pilots while spraying keep flying close to
the canopy as possible and generally a height of
3—5m is considered necessary for achieving good
results. If the height maintained by the aircraft
from the canopy while spraying is too much the
spray mist is likely to drift and settle on areas
away from the swath which is being sprayed.

For spraying large areas substantial quantity of
fungicide and oil may have to be mixed in a very
short lime. Forthis. permanent mixing tanks vrith
bottom taps, kept raised on platforms have been
built in several bigger estates. In other cblaies oil
drums of 205 to 210 litre capacity fitted with bot-
tom taps kept raised on platforms are being used.
The fungicide required for 4—8 ha is put into the
tank fir*t. depending on the size of the tank avail-
able, and required quantity of oil is added while
stirring the mixture vigorously.  The fungicide
mixture is then sieved and loaded into the spray
tank of the aircraft through the sieve kept at the

opening. Pumpmg of the filtered fungicide from
mixing tanks to the aircraft is also being done to
save lime.

In aerial application the spray droplets aresome-
what coarse even though much smaller than the
droplet size achieved in high volume sprayinp
Normally in aerial spraying coverage could 1«
expected only on the upper surface of leaves
However, this is not the case in actual practicc
The swirling action of wind produced by the air-
craft above the canopy, turns the leave? in all
directions at the time of spraying whereby cover-
age is achieved on both surfaces. Spray penetr-
ation obtained is also good in aerial spraying, as
satisfactory coverage is noticed in aerial sprayed
areas on leave.; at different heights of plants.

The costofaerial spraying has gone up consider-
ably. This is mainly due to the increase in cost of
fungicidc and oil. Increase in the case ofappli-
cation charges is only marginal. However, the
expenditure of Rs. 475 per hectare during 1976
season for aerial spraying cannot be considered
high when a minimum crop loss of 231 kg per
hectare costing Rs. 1718 can be anticipated if high
yielding plants arc left unsprayed. Apart fro'm
the yield loss the general weakening of the plants
due to virulent pathogenic infection year after year
is an additional factor which may have to be
considered if plants are left unprotected Hence,
adopiion of systematic annual plant protection
measures against abnormal leaf fall disea-"e is un-
avoidable. Considering the various practical
aspects of the different methods of spraying low
volume spraying using oil based copper dispersed
in mineral oil, through helicopters, is the most
suitable, easy and convenient operation for larger
estates. Because of this, aerial spraying has
bccome a regular and very popular method of
spraying large estates in India.
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The Third Seminar and Workshop on Progress and Development of
Rubber Small Holders

The Third Seminar and Workshop on Progress
and D lop i of Rubber Smallholders was
held m Cochin 24-30 November 1977 under the
auspices of the Association of Natural Rubber
Producing Countries (ANRPC). The delegates
from six ANRPC countries viz. India, Indonesia.
Malaysia, Papiia New Guinea. Sri Lanka and
Thailand participated. ~ About 130 participants
from the host country. India also attended the
Seminar. Representatives from International
Organisations viz, ESCAP, FAO and International
Agricultural Advisory Scrvice also participated in
the Seminar and Workshop.

Inauguration

Shri. A. K. Antoney, the Honourable Chief
Minister of Kerala who inaugurated the Seminar
and Workshop on 24th November, stressed that
success of natural rubber production in the country
would largely depend on the performance of small
holder sector in India. He pointed out that the
most important problem facing the industry was
poor production in the small holders’ sector and
expressed the hope that the seminar would give
due consideration to the steps to be taken to raise
ihe economic status of the smallholders.

Prof. K. M. Chandy. Chairman of the organis-
ing committee while welcoming all panicipants
reviewed the progress made by the rubber plant-
ation industry in India. He wanted to rnake
smallholdings economically viable by maximising
production with minimum inputs.  Rubber
Research Institutes in the producing countries Jiaa

made considerable headway in evolving high yield-
ing planting materials, plant protection measura,
improved cultural practices and improvement in
processing, but transfering this know-how to the
small growers is a problem of great magnitude
he said.

The Secretar>-General of the ANRPC. Dr.
Moeljono described briefly the historical develop-
ment of the ANRPC for the benefit of the partici-
pants who attended the seminar and viorkshop for
the first time. The Fifth Assembly of ANRPC
held at Jakarta, in 1976 agreed that a workshop be
organised in conjunction with the seminar. In the
context of 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 of 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. Mukundan 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 Chairman of 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 of tlic small holders in
detail Dr. Sekhar said that the problems of the
small iders were complex and multifacclcd
Scientifically and teehnologicaUy a number ol
innovations and developments are available to stem
.some of the problems. Tlic requirements of the
small holder scctor should be vieved in the context
of what must be ideally achieved, circumscribcd
hy what could be practically done usinj: available
technologies within ihe constraints of facilities,
finance and organisational limitations. Ideally of-
course, economic consoh'dation of small holdings
offer the ‘key' to a permanent problem. This is a
long term process and even the long-term satis-
faciory methods ofapproach ate yet to be formul-
ated to counter the problems of fragmentation,
land ownership, inheritance and other socio-econo-
mic factors. Based on such an integrated approach
and using Malaysian experience and orgmiisational
support, Dr. Sekhar suggested that a programme
of action could be formulated for the small holder
sector of the ANRPC region

Seminar Session

The first seminar session was presided over by
Dr. C. K. N. Nair. Mrs. Tan Gaik Sim was the
Rapporteur. Six country reports were presented.
Sri. P. Mukundan Menon presented the report
from India. All the reports had close bearing on
the stijnd adopted by each country vis-a-vis the
question of small holder development. TTie
recommendations found in their reports were of
paramount relevant to Uie specific needs and
demands of cach member country.

The theme of the second session was Progress
m the use of high yielding planting materials and
stimulants”. Dr. P. D. Abraham presided Mr
Arumugam Rasiah was the Rapporteur. TheD u>cr
on Problems of Planting in small holdines in India
by Messers A. O. N. Panikkar, V. K. Bhaskansn
Nair. and P. J, George, the paper on use of double
cut lapping systems and stimulants in small hold-
ings in India by Messers M, S. Gcorcc. M. R
Sethuraj and V. K, Bhaskaran Nair, the paper on
promotion of Field Budding on Rubber Replanted
holdings, in Thailand.by Mr. Manop Kaeobamruns
the pac>er on preliminary result> of High Levei
Micro-tapping by Mr. KanchilTanisro of Thailand
were presented. In the paper on Problems of
planting materials, the authors had provided
information on the materials used in small hold-
ings in Kerala State and indicated that small
holder generally relied on high yielding matcriau
when available. Results of tapping experiment
comparing double cut system with single cut system
were presented in the paper on prospwts of double
cut Lipping system and stimulation in small
holdings. Mr. Manop's paper outlined the metliod
Thailand used to meet the demand for planting
material for accelerated replanting rate.  The
paper presented by Mr. Kanchit Tami-sro explored
the possibility of exploiting good original high
pane! of trees before felling, as an alte“rnativc to
high level tapping with Ethrel stimulation.

.Marketing and Processing

Mr. Rosli Kassim presided over the Third
Session, the theme of which was " Processing and



IUH TVTIRII SEMINAR AND WORKSHOP ON PROORBS

Marketing of small holders.' Rubber” Mr An
mugam R:isiali was the Rapporteur. Mr. CeorkK
Jacob presented Ins paper on ‘Marketing of Sniill
growers rabber-A casestnd, in avillagfln i 8
The paper analysed the marketing problems
encountered by the rubber small holdL in laJk
evaliiated the remedial measures taken and exploS:
cd the future poss,b,l lies. Messers M. K. Lla-
gopalan Nair, P. U George, and E. V. Thomas in
their paper on "smallesteconomically Mable block
nibbcr pressing unit under Indian conditions”
analysed the result of a study to determine the
smallest economically Mable block rubber process-
ing unit under local conditions. The paper on
the elfcct of processing conditions on the quality
of sheet rubber produced in small holdings in India
by M eters K. S. Gopalakrijhnan, Baby Kuriakose,
E.V Thomas and Mn. C. K. Premalatha, out-
lined the processing conditions preiailing in small
holdings and their efrect on lhe quality of sheet
rubber. Mr. JMDIJN Senevfsatine who presented
the paper on Sri Lanka experience in blwk rubber
manufacture from Small holders lately discussed
the problems and other aspects of block rubber
manufacture in Sri Lanka.

Experiment aod Experience

In the Special Session that followed Mr, Sulai-
man Manan spoke of the mExperiment and Experi-
ence in the processing and Marketing of Natural
Rubber in Malaysia™ Tan Sri. Dr. B. C. Sekhar
was the Chairman of the session. Mr. Arumugam
Rasiah was present as Rapporteur. Mr. Manan
advocated a planned programme to improve the
prfK:cssing and marketing of small holders rubber
at the farm*ga(e level, to replace the traditional
marketing pattern which was both supprcsst\e and
exploitative. He strc'sed the need for a fully
integrated approach in dealing with this multi-
dimensional problem. He said that irrespective
of instrumentalities or modalilicstht viere adopt-
ed by a country, one should not derogate from
the basic premises to have an integrated approach

The integrated approach could be naturally
irapo-sed and governmentally inspired at the Centre.
He quoted MARDEC asan example of Malaysian
experience and experiment. The smallholders
were in an apparent dilemma, whether to sell latex
unprocesSLxI or to convert latex into sh«t. The
dilemma was apparent than real. This should
tun be perpetuated. The small holders v\'cre pro-
perly educated to face the dilemma and their
lubbcer is no\\ converted into good quality speci-
fied rubber through organised prixessing In
India, as in Malaysia, for improvmg iheir lot,
small holders should embark on a planned pro-
gramnie of converting conventional rubbers imo
Technicalh specified rubber or they sviuild proba-
bly fat-e obsolescence. Mr. Manan concluded.

New Stra<e$r>

£.77® frourth session concentrated on the New

uchT devilop
Mr De'elopment app oach
Mr. Sjahrum Lubis was lhe hairman‘and M
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Ex l«»od liad Tradiiieg

The Fifth session discussed the theme—Exten-
sion and Training of Rubber 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 paperon ‘Accelerating the Adoption and
Diffusion of Innovationsin Rubbersmall holdings,”
The paper defined the terms of 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 arta, its profit-
abihty, availability and cost of inputs. Dr.
Samsudin Tugiman presented his paper eotiiled
“An analysis of the training needs for extension
personnel working in the small holder sector of
the Rubber Industr}' in Peninsular Malay .
The paper on Disscussion of Group Processing
Schemes, the progressand 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
of lhe 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
Jemall holders. The Rapporteur of the session was
Mrs, Tan Gaik Sim. Messers Cheah Joo Peng,
Abu Asmani Hj. Mohammed, and Rosli Kassim
presented papers on Moderni‘ation of the rubber
small holders ~cctor. an analysis of small holders
tenure system in Peninsular Malaysia and the
Socio-economic acceptance of SMR schemeamong
small holders in West Malaysia Mr.J. P. Chcah
in hi> paper pointed out that the rubber small



Introductory Speach:

holders encountered a raa”itude and complexily
of problems. The Malaysian Government’s new
econoraic policy which aimed at eradicating the
poverty among alJ Malaysians provided new hopes
and aspirations for the small holders. Mr. Abu
Asmara Hj. Mohammed dealt primarily with ihc
analysis of the small holders’ land tenure system
in relation to the developmental process adopted
in Peninsular Malaysia. Mr. Rosli Kassim descri-
bed MARDEC's efforts in evaluating the response
of small holders towards the acceptance of its
SMR schemes in West Malaysia.

Other Topics

‘Other topics’ came up for discussion at the
Seventh Seminar with Promdej Sucharit in the
chair. M r. Arumugam Rasiah was the Rapporteur.
The paper on ‘Problem” of Plant Protection Sn
Rubber small holdings in India’ by Messers P. N.
Radhakrishna Pillai and Thomas T. Edathil
dealt with the main diseases commonly affecting
the small rubber plantations and the various
assistance provided by the Rubber Board, India
in supplementing the efforts of small rubber
growers in controlling those diseases. A paper
on Intercrops in smallholdings in India presented
by M. P. N. Krishnankutty highlighted ginger as
the most profitable intercrop. He describ” the
various aspects like the cost of raising various
intercrops etc. and worked outthe return in detail.
Mr. V. Haridasan presented his paper on the
“Utilisation of rubber seeds in India'. A short
accountof the extent of utilisation of rubber seeds
from rubber plantation in two southern states of
India was presented in the paper.

Dr. Moeljono, Sccreiao® General of the ANRPC.

Alter the seminar, the delegates proceeded for
a field visit. They visited a few selected co-oper-
ative societies, Rubber Research Institute of India
and Rubber Board’s pilot block rubber factory at
Kottayam, selected smallholdings, Rubber Board’s
Central Nursery at Karikkattoor and the Factory
of M/s. Hindustan Latex Ltd., Trivandrum.

Workshop session

The Workshop that followed was held on
Tuesday 29th November, 1977 at the Bolgatiy
Palace, Cochin. The delegates from six ANRPC
Member countries and representatives of Inter-
national organisations attended the workshop.
Six papers were presented. All of them focussed
attention on specific measures for the modernisa-
tion of smallholders within the context of a dyna-
mic production policy for natural rubber in the
ANRPC countries.

Prof. K. M. Chandy was in the chair at the
plenary session. Mrs. Tan Gaik Sim and Mr.
Arumugam Rasiah were the Rapporteurs. Mr.P.
0. Thomas of the Malaysian Rubber Research
and Development Board presented his paper on
“‘Dynamic Production policy for the ANRPC
countries The paper outlined the dynamic pro-
duction policy in the context of world output of

It was a concerted, coordinated approach
to develop NR industry, to increase the production
of NR to meet the world’s future demand. The
three aspects of dynamic production policy viz.
rationality, relevance and requirement were stress-
ed in the paper. The different measuresto achieve
a dynamic production were enumerated.



Integruted area development

Mrs Soon Eng Eng of the Rubber Indujtry
Smallholders Development Authority, Malaysia
presented her paper—Towards an Integrated Area
Development Approach. The paper elaborated
the activities of RISDA aiming at improving the
family welfare of the small holders It was
argued that this could be achieved only if an
integrated area development approach was adopt-
ed The paper on choice of planting materials
and exploiation procedures for rubber smallholders
was presented by Dr. P. D. Abraham, Rubber
Research Institute of Malaysia.

Mr. Rosli Kassim of MARDEC presented his
paper on ‘New development in the processing and
marketing of smallholders rubber in Malaysia’.
He dealt with the efforts of the Malaysian Rubber
Development Corporation in attempting for evalu-
ating the response of smallholders towards the
acceptance of its SMR scheme in West Malaysia.
The paper on socio-economic factors affecting
smallholders development was presented by Mr.
Muljadi Sukandar and Mr. Syahrum Lubis. Mr.
Chammong Kongsil of the Rubber Research
Institute of Thailand presented his paper on some
experience on training course for the smallholders
in Thailand. Workshop discussions were followed.
Workshop (1) discussed the recommendations
concerning a dynamic production policy for
ANRPC countries. Dr. C. K. N. Nair presided.
Under the Chairmanship ofMr. A. B. Disaimyake,
W orkshop (2) discussed recommendations con-
«rning the processing and the marketing of small-
holders rubber. Workshop (3) discussed recom-
mendations for the adoption of an Integrated
Development Approach, effective training pro-
grammes and systematic evaluation of programmes.
Dr. Samsudin Tugiman was the Chairman. The
Rapporteurs of the three group discussions were
Mrs. Tan Gaik Sim, Mr. Arumugam Rasiah and
Mr. Abu Asmara. The subject of the plenary
session held on 30th November was Discussion
and adoption of recommendations of Group div
cussions. Dr. Moeijono Partosoedarso prcsid”.
Mre.Tan Gaik Sim and Mr. R. Arumugam Rasiah
were the Rapporteurs.

Closing session

Dr, Moeijono, Secretary Generalof ANRPC. m
his statement at the closing session expressed his
sincere appra-iation and gratitude to the
mcnt of India. Chairman of t"e Organising Coni-
mittee and all his staff members for the able
m.nner with which th= whole arrangements had
been made for making the oversea, Pa™"'
stay in Cirehin a pleasant and
He explained the various important
arrived at the seminar and
ed areas such as a dynami

NRPC countries, an mlegraled area development

R T

approach training programmes for smallholders

x/ P'i*"smgand markelmg of their rubber.
Mr Mueuonu contmued

“This Third Seminar and workshop recoRnised
that m order for the ANRPC Member countries to
meet the increasing demand oftoul elastomers
including natural rubber, there is a need to step
up the productjon of natural rubber. It isencour-

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 of the Estates, the
role and contribution of sraallholders in the
development of this policy h of paramount
importance. Therefore this seminar and workshop
recommends that Member Governments of the
ANRPC incorporates in their national develop-
ment plans the concept of a dynamic natural
rubber production policy and a scheme of action
whereby the required production increase could
be achieved.”

Factors of production

Mr, Moeijono said that the two major factors
influencing production increase were planting
materials and exploitation techniquK. On plant-
ing materials he advocated discouraging the use of
seedlings by smallholders. Each member countiy
of the ANRPC should make available adequate
supply of high yielding materials and the choice
of planting materials should take into consider-
ation the enviromax approach.

To improve the livelihood of robber small-
holders and increase their income level, it was
suggested that 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
ofan integrated smallholder development approach
towards modernising rubber smallholder sector
was an essential part of the whole development
programme. Mr. Moeijono concluded that inter
disciplinary effort in extension work in the torm
of close coordination of work between extension
department and related technical institutions be
further encouraged.

The Chairman of the organising coramittn.
Prof K M. Chandv in his closing address bneBy
summarised the fruitful discussions and recom-
mendations reached by both *e “mimr and
workshop participants and »ishcd them \ery
pleasant trips home.



The Honourable Cliief justice of Kerala Shri.
V. P. Gopalau Nanibiyar in his closing statement
stressed that allhough his address was essentially
a synabolic one, he feit that future seminars and
workshops could look into other areas of small-
holder development which were not dealt with by
the third seminar and workshop.

The representative of Sri Unka Mr. Dissnayake
expressed his gratitude to the Indian Government
for hosting the seminar and workshop and stressed
for quick decision and action in the various
member countries based on those resolutions. He
further elaborated on the usefulness of Seminars
where ideas and experiences could be freely
exchanged.

Dr. C. K. N. Nair in his vote of thanks exoress
ed appreciation and gratitude to the Chief Justice
of Kerala for closing the Seminar and Workshoo
and to the Chairman of the Rubber Board. Chair
man of the organising committee and staff who
worked very hard for the sucwiss of the seminar
and to the numerous public and private sector
organisations for extending their warm hospitality.

Variety enlertainments arranged for the over-
seas participants included a Kathakali “ Kalyaana-
saugandhikam™ organised by M/s. FACT Ltd at
Arabalavayal and a Mohiniyatlam recital by
Ushabhai Thankachi conducted by Rubber Board

Aravindakshan Nair



Rubber Plantations in Kerala_A Review

RV Jose Thomaj,
Research Fellow, University of Cochin

The plantation industry has an importaot role
to play in the economic development of India as
It provides some of the basic raw materials which
are necessary forindustrial development. As far
as natural rubber is concerned, it is a strategic
raw material. It caters to a wide range of iudu-
stries engaged with manufacture of a variety of
products.

Importance of Robber Plantations

Agriculture is still the dominating sector in
Indian economy and rubber enjoys an important
place among the commercial crops. India has
only limited areas suitable for rubber plantation.
The State of Kerala accounts for about 94% of
the land under rubber cultivation, the balance
being distributed in Tamil Nadu, Karnataka, Goa,
Assam, Tripura, Andamans and Nicobar Islands.
Natural rubber which comes second only to
coconut, contributes over Rs. 1000 million to the
gross income of Kerala(4). Rubber latex as well
as the timber and seed provides some base for
industries and creates opportunities for employ-
ment.

In Kerala, rubber cultivation coversa total area
of 205383 hectares. The rubber plantation indu-
stry in Kerala is composed of organised and un-
organised sectors. The organised sector comprises
well-organised estates and the unorganised sector
represents thousands of small growers, isolated
and scattered, The unorganised sector has, by
comparison many disadvantages. Absence of
collective bargaining power and staying capacity,
prevalence of traditionaland uneconomic methods
of cultivation, unhealthy practices of middlemen
ctc., continue to plague the unorganised sector.
The size of the *small grower sector' shows its
decisive role in the development of rubber planta-
tion industry. The growth of this sector over the
yeaR has made rubber almost a small growers’
crop.

The rubber plantation industry has recorded a
phenomenal growth during the post independence
period and is characterised by an upward trend
in the production range from “import necessitat-
ing situation” to the “exportable surplus condi-

tion.”

The following tabic gives the details.

Table 1
Total  Tappabte Average
Year PP Production yield kgs
(H«c(ares) (Hectares)  (Tonne*) Hectare
1950-51 69001 55800 15830 284
1955-56 83867 67200 23730 353
1960-6" 129905 70300 25697 365
1965—66 164713 112703 50530 448
1970—71 203098 141200 92171 653
1974-75 221265 170900 130143 762

From the above table it can be seen that the
area under rubber increased from 69001 hectares
in 1950-51 to 221265 hectares in 1974-75. This
shows an increase of 220.67%. The same up-
ward trend is traceable in production too. It has
increased from 15830 metric tonnes in 1950-5! to
130143 metric tonnes in 1974-75i.e. an increase of
722.13%. Further, productivity in terms of 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 of imparts and the occurrence of some
exports. Quantitatively, India’s place in the
world production of rubber is hardly significant.
This can be discerned from the following table

Table 2
India’s production in relation to the produc”on
of rubber in the major rubber producing count-
ries of the world.
In 1000 Metric Tonnes

India’s World

Year production pn>duction  Per«otaac
1965-66 49.4 2352.5 2.10
1966—67 53.2 2392.5 2,22
1967—68 62.3 25225 247
1968-69 68.8 2685.0 2.56
1969-70 80,0 2995.0 2.67
1970-71 89.9 31025 2,90
1971_72 98.9 3085.0 321
1972—73 109.1 3120.0 3-50
1973-74 123.2 3505.0 3.51
1974—75 128,4 3440.0 3.73



From the table i( can be seen that India contri-
butes only 3.68 per centto the world’s production.

Growth of the Industry

It may be stated here that in the early stages of
produclion the lion’s share ofthe rubber produced
in India was exported. “In 1938 the internal
consumption of rubber in India was only 5,600
tonnes out of a total annua! production ofabout
14,000 tonnes.” (8). Since then, with the growth
and expansion of rubber manufacturing industry
in India, tlie position has been reversed and at
present the entire indigenous production is absor-
bed by the Indian rubber manufacturing sector.

Though the rubber plantation industry in India
was started about seven or eight decade ago. the
rubber manufacturing industry is comparatively
of recent origin. It started only in the 1920*s
but has acquired power and strength within a
very short time. World War Il generated some
favourable conditions for its growth. But sub-
stantial progress occurred only after independ-
ence. The post independent era is noted for the
remarkable growth of rubber manufacturing
industry. The same is the case with rubber plan-
tation industr>' also. At present, the industry
consumes about 1,30,000 tonnes of raw rubber
annually, and the whole lot is produced indigeno-
usly.

Today, India produces, practically every kind
of rubber goods to satisfy internal requirements.
Further, India is exporting finished goods to
foreign markets such as the Middle East, Burma,
Shri Lanka etc. India is different from other
countries in the field of rubber in the sense that
she is now in the unique position of being a
producerof raw rubber as well as a manufacturer
ofrubber goods. The rubber plantation industry
has succeeded to a very great extent in increasing
its production to meet the demands of the manu-
facturer so as to make India self sufficient in her
requirements of raw rubber.

Acute shortage of rubber during the World
War Il led to the search for synthetic substitutes.
The lead in this search was taken by the United
States of America whose efforts have had remark-
able success. Today, the output of synthetic
rubber has assumed dynamic proportions. Now
synthetic rubber competes with natural rubber in
the crucial field of tyre manufacture. The conven-
tional raw materials required for the manufactur-
ing of synthetic rubber arc the petro-chemicals.
The costofproduction ofsynthetic rubber in India
remains the highest, because the raw materials
being used are not the conventional pctro-chemi-
cals but alcohol and benzene. Alcohol is produ-
ced from molassesand Benzene from steel industry.
The higher cost of produclion of synthetic rubber
and the present energy crisis has, however bright-
ened the future of natural rubber industry.

Structure of the Industry
Size

The British planters has started rubber culti
vation on a plantation scale. Ata later stage a
number of indigenous planters started cultivation
of rubber on a small scale basis. These small
holders now predominate the rubber plantation
industry.

Indian Rubber Plantations range in size from
holdings having less than | hectare to estates of
nearly 10000 hectares. Under the Rubber Act,
rubber plantations of over 20.23 hectares {50 acres)
under a single ownership is treated as estates, and
those whose area range upto 20.23 hectares are
treated as holdings.

As already pointed out, today the rubber plant-
ation industry is dominated by small growers.
The Table given below furnishes statistics regard-
ing the number of rubber growing unit*; registered
with the Rubber Board at the end of March 1973.

Table No. 3

Year Holdings Estates Tola!
1950-51 13472 13929
1955-56 26787 14627
1960-61 57174
1965-66 75504
1970-71 110929
1974-7j

The table indicates that the number of rubber
growing units registered with the Rubber Board
at the end of March 1975 was 132,047 out of
which 598 were estates, as against 647 at the end
of March 1970. The registered area under rubber
at the end of March 1975 increased to 2,24,428
hectare.s from 187,514 hectares at the end of
March 1970. The share of the small holdings, in
the total area during the Jive years (1970-75)
increased from 65% to 73%.

Ownership

Here the classification is made on the basis of
ownership. The nature ofownership is represent-
ed by the nationality of the majority of the share
holders of the company. Thus the classification
may be made into Indian, foreign-owned and
partially foreign-owned.

The following table shows the details.

Table 4
Nature of ownership
Indian 24531
Foreign 9070
Partially foreign 3912

Total area 93 37513 Hectares



There are oniy two fully foreign-owned compa-
nies ill fndia. They are M/s. Malayalam Plant-
ations having an area of 8954 hectares and M/s
Green Ham Estates Pvl Ltd.(Kanyakumari) hav-
ing an area of 116 hectares. There are only three
partially foreign-owned companies in India at
present. They are M/s. Pullangodc Rubber &
Produce Co. Ltd. (864 Hectares), Cochin Malabar
Estates Ltd. (2379 hectares) and Thiruvampady
Rubber Co. Ltd. (669 hectares).

Climatic and other conditions

“Rubber grows in the tropical bell lying within
15 North and 10° South of the Equator and
generally at elevations below 1000 ft," A stiff
loamy soil of good texture to hard laterite soils
are often preferred. Besides, rubber requires:—

(i) a warm tropical temperature about 21*0—
35"C without much variation during the different
seasons of the year and (ii) an annual rain fall
ranging from 200cms to 300cms distributed
throughout the year.

A study of the list of the rubber growing
countries in the world and their lootions, in fact,
shows that world’s rubber plantations are limited
only to a land roughly 15° North and South of
the Equator. The main rubber growing regions
in India also come mostly within the world's rub-
ber belt. In India conditions approximate to
these are obtained in Andaman and Nicobar
Islands and in Kerala in the hills of western ghats.
These rubber growing regions are coniined to the
South Western region of India consisting of
K.arnalaka. Tamil Nadu and Kerala. The rain-
fall in these regions is not as well distributed as in
the case of the other rubber growing countries
such as Indonesia and Sri Lankj Further, a long
spell of dry hot season followed by heavy mon-
soon is found in the rubber growing regions of
India, and to that extent it affects the growth and
yield of rubber Ire«.

Rubber plantations in India are concentcated,
to a large extent, in Kerala State and to a smaller
extent in Tamil Nadu, Karnataka aod Andamans.
In the South, it extends from the Kanayakumari
District of Tamilnadu State to the Coorg District
of Karnataka Slate in the North and. in general,
lies west of the western ghats. The rubber grow-
ing area may be divided into three categories (2)

(1) High land region
(2) Middle land region y
(3) Low land region " /

(1) The High land region is mostly mountainyus
and consists of reserve forests and other pwnt-

ation crops.
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consijts
small hilly areas of vary,ng heisOits and

0L
sizes and the resultant valleys.

(3) The low land region denotes the flat alluvial
and sandy tracts along the Arabian sea coasu.

Of these three divisions of land, the middle land
region is a narrow belt of nearly 400 Kms. length
and contains most of 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 of annual
rainfall and distribution.

_ The variation in the climatic and soil conditions
jn the mam rubber growing belt shown above
leads to a classification of the belt into different
agro-chmatic regions. This ification is useful
lor offering recommendations regarding planting
and the maaagemeni of the plantations.

Role of the Rubber Board

Rubber is one of the commodities controlled
by the Union Government. The formation of the
Rubber Board has been a turning point in the
development of the Rubber Plantation Industry.
The Rubber Act (Production and Marketing) was
passed in 1947. The Rubber Board was constitut-
ed under this Act. One ofthe important functions
ofthe Board as defin«l in the Act is to promote
the interests of the rubber industry by such
measures as it thinks fit for its development so
far as the production and marketing of rubber are
concerned.

A major task befons the Rubber Board at the
time of its constitution was to increase tlw produ-
ction of natural rubber as a sizable quantity of
rubber was imported then to feed the internal
maoufacturing industries. Therefore, the emphasis
was placed on the modernisation of the rubber
plantation 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.
Further, the Board opened a Central Nursery and
four regional nursciics lo ensure regular supply
of high yielding planting materials.  Since the
requirements were greater than ihe Board’s supply,
certain private nurseries were approved to
supplement the needs.

In lhe Rubber Act, the provisions regarding
marketing and the prices are contained in sections
11. 13. 14, 15. 16 and 21.

The Act vests with the Government powers for
prohibiting, restricting or otherwise controlling
the import or export of rubber either generally or
10 specified classes of cases. The Act also em-
powers the Central Government to notify prices.
Minimum and maAimum ptices are fixed and
noUfted s* thai growers may know hat mmimum
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prices they are entitled to and lhe rubber users
may know what prices have to be paid by them.

Co-oporati>cs

The co-operativi ovement was introduced into
the rubber plantation industry a decade ago, on
liie basis of the recomineridation of the Plantation
Inquiry Commission (}956J. The Commission
made comprehensive recommendations for stabi-
lising the small holding sector through the media
of co-operative’sand the Rubber Board started the
implementation of the recommendations in 1962-
63. Since then the movement has made rapid
progress in the rubber plantation industry

To get the rubber growers attracted to the co-
operative movement, the Rubber Board chalked
out some schemes for implementation through co-
operatives with the motive of making tiie benefits
under these schemes available only to the members
of the co-operatives. Thisarrangemem was made
to ensure the effective involvement of the entire
small holding community into the development of
the Rubber Plantation Industry (7).

The vital need for developing co-operatives in
the small holding sector is evident from the fact
that about 90% of small holders own less than
5 acres of rubber each. Co-operative organisa-
tions have the advantage of combining tlie benefits
of individual initiative and small scale pattern
with those of large scale organisations and mana-
gement. In view of the innumerable number of
small holders, co-operatives are the best media
for the GoverDment or the Rubber Board or anv
other agency to reach the individual small growers
and render them any assistauce. Co-operatives
of small growers, in this context, assume import-
ance and only through a network of co-operatives
can any scheme intended for the uplift of the small
growers be successfully implemented The Co-
operatives now form the media for channelising
the assistance rendered by the Rubber Board to
small growers, such as manure subsidy, spraying
subsidy etc. The Board also assists co-operatives
to establish technically sound processing units
under them. Most of the small holders were ntJl
able to make full-fledged smoke houses of their
own. The Rubber Board came to the field by
offering to subsidise (75/Q the construction of
smoke houses built by co-operatives so that these
smoke houses could serve as group processing
centres. In addition to this Co-operative Societies
were encouraged to construct crepe mills by giving
them financial assistance. The co-operatives have
played a very important role in the price support
operations of the Government which were intro-
duced with a view to ensuring the minimum noti-
fied prices to the small growers and implemented
through the State Trading Corporation of India
and the Kerala Slate Co-operative Rubber Market-
ing Federation
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Employment

Almost all the developing economies are domi-
nated by the agricultural sector which offers vast
employment potential. Plantations form an
important sub sector of Agriculture in many
developing countries.

Plantation industries are generally labour inten-
sive and rubber plantation industry is no exception
to this. Generally manufacturing industries are
capita! intensive and hence thev cannot absorb
the excess man powvr available, especially during
the initial stages of development.

In this context rubber plantation industry has
a vital role to play in the economy in providing
large scale employment opportunities for the
people m India(3). It is estimated thatjthe rubber
plantations employ about 1,50.000 workers—a
major portion of the total work force in the whole
plantation indusiry in India. The significance of
the rubber plantation industry in Kerala is that
it is mainly confined to this State. In the rubber
plantation, men, women and even children are
absorbed as workers. Another advantage of this
indusiry is that it provides employment opportu-
nities for the unskilled labourers as well. Indi-
genous labour can effectively coatribute to the
development of the rubber plantation industry.
To quote the Tariff Commission If labour in
other countries like Malaya can show better
productivity there is no reason why indigenous
labour which does not lack the skill or capacity
should lag behind” (8).

The table below shows the average daily
employment in rubber plantations.

Year Nipmbcf
1950-51 N. A.
1955-56 _
1960—61 93754
1965— 66 122481
1970—71 146591
1974—175 151357

There are three categories of workers who are
engaged in rubber plantations.

(a) Land-less labourers—they contribute the high-
est percentage.

(b) Labourerswho own land --In addition to wages
they get some income from farming also.

(c) Part time artisans or village workers—those
who work as agricultural labourers also such
as village blacksmiths, carpenters etc.

W ater-tight division is not possible here. How-
ever, we can broadly divide workers ioto two
groups (4).



(a) Those who get Ihc major share of Iheir i incomc
Irodm their empl in rubber p

(b) those who supplemem Ihelr mcome by their
empl in the rubber p .

While considering the employment strength in
the rubber plantation industry, one should take
into account both workers who arc engaged in
tapping and other field operations such as weed-
ing, pruning, manuring, spraying, fencing and
those who work at the managerial level

A statistical study of the rubber plantations of
Malaysia as an employment providing sector is
interesting. It is stated in the “ 1957 Federation of
Malaya population census” that 616589 of the
economically active population are directly
employed in the rubber industry.

According to Lester R. Brown, it is

«pa™ .ion of
e~rte and economic growth me»ns that the
deve oping economies like India have to gain

product! such as farm products or agricultural
Suits tRe” TnBian condition’ must be &StorfEHH

ey b S foan
raport of labour- and in lurrY \hé) neccssarv
loreign exchange for economic growth.
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News and Notes

Rubber Board Office shifted

The central oflke of ihe Rubber Board which
was functioning in the Rubber Research Instilate
of India Buildings at Puthuppalty have bten shift-
ed to the new premises on 29th October 1977 at
the first floor of the Public Library Buildings.
Sastri Road. Kottayam-686 001. Prof. K. M.
Chandy, the then ChairmaQ of Rubber Board
formally inaugurated the functioning of the oRice
at the new premises.

Besides the offices of the Chairman and the
Secretary the central office have the Stalislics and
Planning Division and the Excise duty.
Publicity. Establishmenc. Cost accounts, lotemai
Audit, Labour Welfare and Legal sections. All
enquiries to the Rubber Board should be address-
ed to the Secretary, Rubber Board. PB No. 280.
Sastri Road. Kottayam-686 001. The following
are the telephone number:

Chairman 3522
Office 3231, 3232. 3233. 5234
Telex RUBR KfM 205.

AGRI EXPO-77

The Rubber Board participated in the AGRI
EXPO--77 held in Pragathi Maidan, New Delhi
between November 14 to December 13, 1977. The
Exhibition was organised by the Trade Fair
Authority of India onbehalfof the Govt, of India.

The objective of the Fair was to disseminate
information on India’s progress in the fields of
agriculture and allied sectors since independence
and to explore the avenues for devdopaientof co-
operation }Q theic fields with the participating
foreign countries.

The Rubber Board’s pavilion in this Fair had
won a silver medal being the second best among
Public sector institutions

Fare«c*l (o Prof. K. M. Chaudy

Pror K. M. Chandy laid down oHice a« Chair-
man of the Rubber Board on 18th January 1978
He jomed the Rubber Board on 14th March 1972
Prof Chandy had been the head ofthc department
of English. St. Thomas College. Palai, when he
was appomted as Chairman, Rubber Board. His
term has been extended twice during bis tenure in
the Rubber Board. His contributions to the
~owth and development of Rubber Planlation
Industry m India have been well recognised by
planting community as a whole.

Farm Scboal on the Air Programme
on Scientific Rubber Cultivation

The Rubber Board with the acthi association
of ALR Station at Trichur has commenced a
“Rubber School on air’ since November 1977.

The course on rubber cultivation popularly
known as ‘Krishipatam * formally inaugurated on
the Radio by Prof. K. M. Chandy, Chairman of
the Rubber Board on the 5th of November at

7.05 a. m. The first lesson in the course was

broadcast on 8th November.

The present pattern of broadcast of the course
is to present a new lesson every Tuesday at 7.05
a. m., repeat the lesson in full the next Thursday
and to broadcast the questions raised by the
listeners along with replies prepared by experts the
following Saturday. As such the course would
be completed in 40 weeks.

AIR Trichur was the first station in India to
start a systematic educational programme for the
benefit of the farming community based on a
carefully chalked out syllabus on a selected topic.
Each course is designed to cover all aspects about
a selected topic.






