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1. ETHEPHON: increases latex yield
2. ETHEPHON : is aready-to-use latex stimulant
3 ETHEPHON : is easy to apply

4. ETHEPHON : brings low yielding rubber trees to profitable
production

5 ETHEPHON : Is approved by Rubber Board as a latex stimulant

6. ETHEPHON : is widely used by all the rubber growing
countries In the world

7. ETHEPHON ; available In 500 gram PI. containers

iFoi iuppllM end other detalU, contect
BHARATH PULVERISING MILLS (P) LTD.
SASTRI ROAD, KOTTAYAM-1. PHONE: 2836 TELEX:206
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THE QUARTER

in one of his articles published in the
financial daily the 'Economic Times",
Shri P. C. Cyriac, Chairman Rubber Board
has struck a note of optimism with regard to
the production prospects of natural rubber
in India. The article is entitled ‘ Sa!*-
sufficiency in rubber by 2000 AD". Stepp-
ing up production means saving of valuable
foreign exchange now being spent on
imports. At present only 85X of our require-
ments is met by indigenous production. For
the remaining 15%. India is spending abou’
Rs. 40 crores of foreign exchange annual y
towards import of rubber. As estimated by
the Chairman Rubber Board, India would
attain self-sufficiency by the turn of the
century, The result is India will have an
annual saving of about Rs. 400 crores of
foreign exchange by that time. Rubber
Board has the expertise and capability to
carry on the great task ahead. By realiz-
ing this objective, the Board will baable to
give its due share to the nationatexchequer.



TBAIiVI"U FRUURAMMEDb DF
THE HUIIHEII DUAHII

The Department of Training,
Rubber Board is conducting
various training courses intended
for persons interested in rubber
cuHivation. crop processing and
those who are employed In
supeivisory capacity in estates
The trainings on the foHovwing to-
pics are being conducted by the
Depertment.

1. RubberCulture

This course offers technical train-
ing to personnel engaged in
rubber estates in a supervisory
capacity, for providing them with
up-to-date knowledge on imp-
roved scientific methods of culti-
vation, crop processing and
estate management. Personsem-
ployed in rubber estates as
managers/superintendents,
stant superintendents, assi-
stants and other supervisory
personnel are eligible for admi-
ssion. Persons Intending to take
up rubber planting/jobs in
rubber plantations and officers
and staff of Government Depart-
mentS'PublicSector organisa-
tions having programme for
taking up rubber plantations will
also be eligible for admission.
The requited qualification for the
candidates is a pass in SSLC or
equivalent. The medium of inst-
ructi«jn is English. Only 25
candidates are given admission

assi-

in one batch. The fee for the
course Is Rs. 1,000/-per candi-
date. The duration of the

course is four weeks.

2. Manufacture of Rubber
Goods from Latex
This is mainly meant for those,
who are already in the manufact-
uring field and those who are
interested in starting small-scale
manufacture/production of
rubber goods from latex and dry
rubber. The medium of instru-
ction is English. The qualifica-
tion and other conditions of
admission for the course are the
same as that in the course in
Sl. No 1. Admission of candi
dates is limited to 20. The fee
for the course is Rs. 350/-p8r

candidate and the duration is
for ten days.

3. Allanufacture of Rubber
Goods from Dry Rubber
A similar training course as that
of training course in SI. No. 2.
Rubber Processing
Training in Rubber Processing is
given to candidates from North-
eastern region and other non-
tradltional areas. Candidates
sponsored by Government De-
partments and Public Private
Sector undertakings will be given
preference. Candidates from
other rubber growing areas and
those deputed from Co-operative
Societies/RPS will also be given
training in rubber processing.
The fee for admission to this
coursers Rs. 350 per trainee. The
training course is for a period
often days. The medium of in-
struction of this course is also
English.

5- For Small-holders

This course, for a duration of
eleven days, is intended for small
rubber growers and supervisors
in rubber estates. This is a
comprehensive training progr-
amme covering all aspects in
rubber cultivation, tapping, crop
processing etc. The fee for the
course is Rs. 100.-per candidate.
Medium of instruction of the
course is Malayalam.

6. For analytical chemiets

Analytical chemists employed in
Rubber manufacturing units will
be given training for a period of
one month. For this, candida-
tes with Chemistry main for their
B.Sc. Degree will only be admi-
tted. The course fee is

Rs. 500/- per candidate and the
medium of instruction will be
English.

7. Rubber Sheet Grading

This is a three day training pro-
gramme in which theory and
practical classes are Included in
grading of rubber sheets.

Private planters, nominees from
Co-operative Socleties/RPS and

rubber dealers and their nomi-
nees can anend the course A

course fee of Rs 25/- per caod..
date is’ Jsvied for admi-
sston. Training is given I

in Malayalam/English.

8. fWaintenance of Plant
Protection Equipments.
A one day training is imparted
asto how the plant protection
equipments are maintained pro-
perly for use in rubber plantations.
9. For Rubber Nursery
Oowners.
Detailed training is given to
nursery owners and their emplo-
yees for raising nurseries, its
propar maintenance etc. The
training covers all aspects of
nursery management.
Venue
Venue for all these coursas is
the Rubber Research Institute o'
India, Rubber Board P. 0 ,
Kottayam-9, Kerala State.

General

The candidates shall make their
own arrangements for acco-
mn>odation in Koltayam town or-
nearby places for attending tle '
training.  Application for adm:-
ssion should be in the specified m
form which can be obtained
from the Joint Director (Train-
ing) Department of Training.
Rubber Board P. 0., Kottayam-9 ;
Kerala State. For the training
course in Si. No. V the course
material is the "Handbook of
Natural Rubber Production in-
India *.  For other courses also
detailed lecture notes will fasi
supplied. Transport will be n
provided for candidates by the
Rubber Board from Kottayam
town to the place of training
(Rubber Research Institute of
India) and back. Similarly, tran-
sport of trainees to estates and
back, while on study tour, w.» |
also be arranged by the Rubber)
Board. Concession/exemption
on course fee will be given y

the nominees of the Co-opera-|
tive Societies,RPS,

At the end of all training course
an evaluation will be earned

out and suitable certificates wi'
be issued to the trainees who
sucessfully complete the tra.nui
programme.



Rubber cultivatioo was introduced
in*Assam on a small scale experi-
medital basis during late 1950*s
tfom the South. For quite some-
tme the new crop was confined
0 Departmental farms  The
nitial trials however proved
iuccessful owing to the pioneer-
ng efforts of veterans like Sri.
A C. Jacob who headed the
ore$l and Soil Conservation
)epartments m the undivided
kssam. Setiing up of a Plant-
tion Corporation for large scale
jltiol]lion of rubber and coffee
wi 1973 by the State Government
iort;ed a milestone m the annals
rubber plar~tation development
,Assam. Over the years, the
ssam PJantation Crops Dev.
orpotation (APCuC Ltd) has
lisedover 1300 hectares of
bber But, adoption of the crop
the small holder community
IS not significant till recaniiy.
msidering the vast potential
| development in this rion-tiaai-
mal area, the Rubber Board
IS extended ‘'ts activities to
lorth Eastern Region. With tne
>jective of bringing about
eNilerated development of
;ber plantations, the Board

Expansion

Plantation

of Rubber

In Assam

Rubber appears to be the choicest cash c/op for small farmers in

Assam on a™”unt of the vasi
economic or ecological.

and varied benefits whether socio-
The rubber growers could lead a settled

way of life by means of the steady income throughout the
year, in Assam this com/nercial crop holds out the promise
to accelerate rural develc“ment and improve the qualir- of
life among the rural poor. The author at present Jt. Rubtwr
Production Commissioner, Rubber Board Zonal Office, Guwahati-I
explains the vast potential for the expansion of lubber
cultivation ip Assam. He is of the view that with the adequate

support from the related ageiKries including the Govt, of Assam,

rubber plantation activities there,

has strengthened its machinery
by opening a Zonal Office at
Guwahati in 1985 Even though
the Zonal Office is responsible
for co-ordination and control

of the developmental activities
of the Board in the entire North
Eastern Region, special attention
is paid for the development in
Assam-

Priority for Smallholding
Sector.

High priority and importance is
oiven to spearhead development
in the small holding sector. Ru-
bber is a sophisticated longterm
crop requiring considerable invest-
ment and technical know-how.
For catering to the special needs
of small growers, the Board has
established bases in potential
centres in Assam. To begin with,
three Regional Offices located at
Guwahati. Silchar and Diphu
havebeen initalliy started. Techni-
cal officers recruited from the
State and specially trained in the
Board's Headquarters in Kerala
render necessary extension
support at the village level
through field visits, demon-

stration. lraininmﬁw cont-

wifi certainly make faster strides.

act programmes.  Sirice high
yielding plar>ting materials are
not adequately available hera.
large quantities of budded stumps
are being transported from Kerala
and distributed free of cost. Poly-
thene bags are also suji™lied for
raising polybag nurseries in large
numbers. In orderto achieve self
sufficierwy in planting materials,
the Board has newly established
5 Rubber nurseries in Assam.
They are located at Ballaedierra
and Madhura in Cachar district.
Darrangiri in Goalpara district
and Diphu & Khatkati in Karbi
Anglong district.  Further, an
experimental station at Sorutaii
(near Byrnighat) has been set up
fay Rubber Research Institute of
of India as part of its Research
Complex, for applied and adaptive
research to tackle the special
problems of this non traditional
location.

Financial aid

In addition to the technical and

material assistance, the Board is

extending financial aid to growers

by way of maintenaacs grant lor
raising Plants inoolybag nurseries
and cash sudsidies to meat the
<trr'a



cost of field planting and maint-
enance. The Board also has been
continuously giving technical
support and financial assistance
to the Assam Plantation Crops
Dev. Corporation Ltd, thereby
helping its expansion. A regular
programme of conducting study
tours In Kerala for teams of selec-
ted farmers from Assam also has
been systematically undertaken
by the Board as a promotional
measure.

As a result of all the concerted
efforts of the Board, it has been
possible to create widespread
awareness about the benefits of
rubber cultivation. Also, the
technical know-how in improved
methods of planting and upkeep
could be successfullydisseminated
to alr.rge measure among small
farmers and the tribal population
The response received from the
small holder community has been
quite encouraging and exciting.
The present organisational set up
of the Board, though quite small
could successfully effect a real
break through in the tempo and
quality of rubber planting activity
in the State. Even though rubber
is a raw plantation crop here, it
is now well familiar to thousands
of small farmers. During 1986/87
it has been possible to raise
rubber cultivation in 450 hectares
and in 1987/88 over 1500hectares
with the assistance of the Board
in Assam alone involving around
2000 small farmers. The tribal
population and educated unem
ployed are really the major bene
ficiaries. The situation is now
well poised for rapid expansion
in thn years to come. Now, f
targets for 1988/89 and 1989,*
envisage extension of planting
in 2500 hectares and 3500 hect
ares respectively in Assam, T
may be achieved without fail.

Inspite of several constraints
inherent to the Region.

Collective approach.

In order to facilitate orderly
development, especially in the
small holding sector, a collective
approach is being pursued by the
Board. Common facilities and
inputs are provided to organised
groups in selected localities. The
help of co-operative societies,
voluntary agencies, village chiefs
and opinion leaders are all enlisted
gain fully to mobilise farming
groups.

Rubber appears to be the choicest
cash crop for small farmers in
Assam on account of the vast and
varied benefits, whether socio-
economic or ecological. It gives
quite remunerative returns ovar
along span of 25 years. Rubber
has proved to be an effective
anralternative crop to wean away
the tribal population from the age
old practice of jhumming or shift-
ing cultivation. They could lead
a settled way of life by means of
the steady income throughout the
year. Rubber plantations also
open up vast avenues for self
employment and prosperity to the
educated unemployed in the
State. This commercial crop
holds outthe promise to accele-
rate rural developmen| and
improve the quality of life among
the rural poor. In fact, cultivation
of rubber is a measure of afforest-
ation also as the verdant grovth
provides thick green coverage to
the denuded hillocks thereby
improving the eco-syatems.
Substantial production of this
raw material will pave the way
for setting up of small and large
rubber based Industrllisation.
Trading in lubber will also yield
income to the State exchequer
by wey of taxes etc.

Transformation

Expansion of rubber cultivation
will thus bring about vast socio- *
economic transformation to tiie |
State. The Rubber Board is
planning on a long term basis to [
create the essential developmenl \
infrastructure locally. Consider ng'
the increasing future demands,

it is imperative to establish new
nurseries, demonstrstion-cum-
training units, group processing
centres, marketing facilities etc.
in all potential areas In the
first instance, the Board proposes,
to start small demonstration-cumj
training centres in 10 selected |
districts of Assam which will
serve as nucleus supply and ser-
vice bases for small growers.

A comprehensive scheme in this
regard has been drawn up for
'mplementation with the assist-
ance of North Eastern Council,
Shillong. It is expected that the
plots of land required for setting
up each district centre will be
allotted by the Govt, of Assam.
On the Research front also, the
Board is planning to conduct
trials and studies relevant to the
local conditions. The tissue
culture and other Idboratory
complex set up In Guwahati unfer
Rubber Research Institute of Itidia
will be expanded and well equipp-
ed to cater to the special needs.i"J'
North Eastern Region. Here apainl
the active support of the State
Govt, is very much needed to
secure the premises for the
Research Complex.

It is gratifying to see that rubbe”j
Is widely accepted as a smsH j
growers' crop now. With ade«u|
ate support from the State |
Government end active co-oper-
ation of all the related age”'ss
rubber plantation development
will certainly make faster strides.
Tripura is leading all other No.
Eastern States in fi=M »'
plantation. Before lo"a.

having avaster potential IS n

to catchup.



On Rubber Prices and
Buffer Stock

PC Cyrlac IAS

We often come across reports on rubber price fluctuations.
These reports create panic among rubber producers and rubber
goods manufacturers. The sudden fall and the steep rise both
represent the nature of fluctuations in the market.

How this phenomenon takes place? Shri P C Cyriac |A'S
Chariman. Rubber Board, analyses the reasons for this and
brings forth the basic issues involved in them. Importing
rubber as and when required will not pose many difficulties.
Rubber market in India is sensitive, Even asmall quantity of
500 tonnes of surplus or deficit has resulted on many occasions
in disproportionate fluctuations in prices.

While the producers pleaded for a higher price, the consumers

pointed to (he lower prices. To escape from this state of

affairs, acost study was conducted. As a result a fair price
« has been determined. It has to be acceptable to both sides.

skilled ane unskilled workmen.
For the stability and the steady
growth of this industry it is esse-
ntial that rubber the basic raw
material required is made avail-
able in suffitient quantity at
stable and fair prices.

Hard vworking people

Rubber is produced mostly in the
southern plantations and it is a
small grower crop. About 77
per cent of the production is from
small farmers in extent. Very
often these farmers are entirely
dependent on the rubber they
produce. A sudden crash m
orices can ruin an entire genera-
tion’s hard wo k. The crop which
calls for scientific cultural practices
and management will need 7
years to start yielding after plant-
ing During these 7 years the
small holder invests everything
he has in his rubber plantation
and patiently and carefully tends
it if, at the end. the croﬁ fails
thp hnnas _

of 300,000 smalt farmers would
be crushed. Maintaining a stable
and fair price level for rubber is
the minimum which should be
done to help these hardworking
small farmers. Thus stable and
fair price emerges as the goal and
both the manufacturing industry
and the rubber producer want it.

Justice to both sectors

What is the difficultyin maintain-
ing a stable and fair price? The
production of rubber is not the
same round the year. From
August to end January, the
production is more, about 26.000
tonnes per month on an average,
while the consumption is only
about 23,000 tonnes per month.
When suf~y is more than the
demand the price tends to fall.
But during the period from
February to July, the production
is less, but consumption continues
at the same level and prices
tend to rise during this period.
Taking the whole year, the
demand by the manufacturing
industry is more than the product-
ion to the tune of about 16 per
cent. This gap between demand
and supply is made good by
imports from South East Asia.

If only the imports are brought

in and distributed to the consumer
during the months when the
domestic production is less, any
runaway price rise can be
checked- This looks easy on
paper but very often the
schemes do not get executed as
planned. Due to some unforeseen
reasons or the other, thein~ports
fail to come in time. The climate
of deficit pushes the prices
upwards and the consumersuffers.
But by the time the imports, do
arrive, the peak production sea-
son would have begun when the
domestic production itself is more
than sufficient to cover the
demand. But the imports also
teach the market and a price
crasb follows. As an insurance
against the recurrence of this very
familiar scenario, the Government
decided in February, 1986, to
introduce a buffer stocking
scheme, responding to the indus-
try’'s sugrjestion. It was decided
to maintain always a buffer
I'stock of 2500 T of rubber in the
l«:Tre



Even if the import is getting
delayed, using this buffer stock,
the upward pressure on prices
can be relieved to a great extent,
for sometime. Meanwhile, more
supplies can be brought in from
the nearby rubber producing
count ies, as required. As the
price level in the market is the
most reliable indicator of the
demand-supply position, the
Government decided to link the
releases from the buffer stock to
the price level. Now that the
Government has fashioned a mac-
hinery to prevent price risebeyond
an upper ceiling, it decided to
prevent its fall beyond the floor
level, by making domestic
procurement of rubber at the
ifloor price fixed. The aim was
to do justice to both the sectors
-the consumers and producers
and keep the price floating within
a price band, between the floor
price and the ceiling price.

Advance Planning

Two questions arise here: 1) Is
the quantum of buffer stock viz.,
2500 tonnes, enough to serve
the purpose and be effective?

ii) What is the fair price which

is "reasonable and fair" to both
the sides? The total annual
deficit has been around 35000
tonnes during the last few years,
both the production and the
coroumption increasing steadily.
The actual deficit can be more
accurately assessed on the basis
of the latest production and
consumption figures, as the sea-
son advances. The time when
this deficit occurs Is also known.
Therefore, with some care,
advance planning can be done
and import can be made In
time. Rubberisavailable in plenty
at any time and at short notice
in major rubber producing count-
ries like Malaysia, Indonesia
and Thailand. There Is also a
large stock of over 300,000
tonnes of rubber with the Inter-
national Natural Rubber Organisa-
tion. In short, importing more
rubber whenever required will not
pos3 many difficulties. To guard
against unexpected domestic
price Increases the buffer stock
of 2500 tonnes will be sufficient.
Further, the rubber market in
India has been an extremely

sensitive market. Even a small
quantity of 500 tonnes of surplus
or deficit has resulted on many
occasions in apparently dispro-
portionate fluctuations in prices.
2500 tonnes can be considered
in this context as a respectable
quantity capable of playing an
effective role in controlling the
market price. In any case,
maintaining a buffer stock is a
costly operation, today's interest
charges and storage costs being
what they are. Considering all
these aspects one will agree that
the quantum of buffer stock is
sufficient.

Fair Price

Now about the fair prico. When
the fair price for RMA-4 grade
rubber was fixed at Rs. 16.50

in February, 1986 both the
producers and consumers were
unhappy. The government had
actually fixed a price band from
Rs. 16.00 to 17.00, considering
Rs. 16.50 as the desirable fair
price. While the producers
pleaded for a higher price, the
consumers pointed to the lower
prices In Malaysia and
Indonesia. To resolve this con-
iroversy, the Government ordered
a comprehensive study of the
cost of production of natural
rubber In India to be undertaken
by the Cost Accounts Division

of the Finance Ministry. This
study was conducted between
April and September of 1986
and a report was submitted to the
Government by the Cost Accounts
Division soon afterwards. Dur-
ing March 1987 after examining
the report and recommendations
the Government revised the
price band of RMA-4 grade rubber
as from Rs, 16.50to Rs. 17.50,
fixing the desirable fair price at
Rs. 17.00. As the fair price

has been determined only after
an independent cost study, by a
professional and specialist group
under the Finance Ministry. It Is
only fair that both the side s
accept this.

Steady Market

What has been the experience

after February. 1986? Has the
buffer stock scheme achieved its
goal and maintained price stabi-

lity? 1think the scheme producen
the desired results.  Price levels
were kept within the price band
for most of the period, by judi'i
ously releasing inpotted rubber'’
In September-October 1986 as
soon as the prices went below
the floor level, domestic procure
ment was undertaken to mop un
the market surplus and bring uo
the price back into the band
The experiment has by and larae
succeeded. Of course the oper-
aiton can be fine tuned and
improved upon In the light of
the experience gained For
example, the Imports planned for
summer of 1987 did not arrive
in time. The reason there wis
delay In releasing the required
foreign exchange to the STC.
This pushed up the prices. The
lesson learnt was that STC should
apply for the release of foreign
exchange well ahead of the
requirement The concept of
safe level Imports also has come
up for consideration to solve
such problems. In general, as
a result of the buffer stocking
scheme and the careful monitor-
ing of the production and con-
sumption figures and arranging
of regular imports, fhe rubber
market has been very steady, for
sometime now. While the ever-
age price for 1985-86 fer RMA-4
grade rubber was Rs. 1732 «
the same for 1986-87 was only
Rs. 1660/-.

Year Average RMA-4 pnV
1983-84 Rs. 1752
1984-85 Rs. 1655
1986-87 Rs. 1660

These figures show that the price
stability of rubber has not been
matched by any other industrial
raw material in our country. Both
the producers and the conrfmers
have come to realise that this
stability is advantageous to them
and this realisation would enable
the Government also to work
effectively for stability. And
with the dream of price stability
being realised, an era of fast
progress for the rubber industry
has begun.

A



Bee-keeping and Its Off-seasonal
Management In Rubber
Plantation-based Apiaries in India

C. R. NEHRU' and K. JAYARATHNAM-
Rubber Research Insiitute of India, Kottayam, Keola, India

ABSTRACT

Lack of nectaries during the
prolonged period from April to
December in rubber plantations
in iiidia necessitates inierim bee
flora for off-seasonal arrange-
ments for the Indian honey bee
Apis cerana indica f. Introduction
of five major alternative bee for-
age plants viz. Antigonon lepto-
pHS Hook & Arn., Cailistemon
lanceolatus DC., Manlhot glaziovii
Muell. Arg.. Pongamia glabra
Vent, and Thunbergla spp. in
association with twenty-one
major sources of nectar and
pollen made a full complement
of allernalive bee flora for off-
seasonal management of honey
bee colonies in rubber plantations.
Observations on the start, peak
and decline of the blossoming

of the different plants highlight a
synchronisation in the activities
of L?»s and the flowering periods
of plants throughout the year.
Hevea brasiliensis Muell. ~ Arg.
records a decline in honey flow
in late March, while the introduc-
ed alternative bee flora maintain
their flowering tilt December
resuiting in a shift in the foraging
thythm of bees from the former
to the letter. About ten import-
ant pollen sources end eleven
imporiant nectar sources, if suit-
ably tapped, can provide surplus
honey to the rubber plantation-
baaed bee-keepers. The non-

availability of alternative bee
flora tends to suspend the brood-
rearing activity during the April
to December [>eriod in rubber
plantation-based apiaries. To
overcome this draw-back, five
useful bee forage piants have
been successfully established at
the Rubber Research Institute of
India farm and found to be the
best suited for off-seasonal bee
in rubber i
Details of five useful off-seasonal
bee flora, their methods of pro-
pagation, period of maturity as
bee forage plants, etc are given.
A model floral calendar for conti-
nuous and successful bee-keeping
in rubber plantations is also for-
mulated

Bee-keeping (Apiculture)is one
of the oldest agro-industries of
India. It is a branch of agriculture
dealing with the seasonal and
off seasonal management of
honey bee colonies. The import-
ance of honey is amply highlight-
ed in the literature on Indian
Ayurveda and Islamic culture.
With the standardisation of
management practices for Apis
cerana indica F.  (ApidaerHyme-
noptera). bee-keeping in rubber
plantations is currently emerging
as a fast-developing cottage
industry in the Southern States
like Kerala and Tamil Nadu
occupying nearly 98% of the total

ares under rubber cultivation in
the country which account for
about one-third of the total honey
produced in India'-*. The non-
availability of continuous pere-
nnial sources of nectar and poller)
are the n>ost significant limiting
factors in the survival., abundance
and distribution of honey bees
especially during the prolonged
dearth period. April to December
in the rubber ~antation-based
apiaries. Itis in this context that
an attempt is made to confirm
the pollen and nectar yielding
potentialities of five major alter-
native bee flora* highlight a
synchronisation in the activities
of bees and the flowering periods
of plants in various seasons of
the year. Five promising bee
forage plants along established
in and around the plantations of
the Rubber Research Institute

of India (f*RM) and proved to be
best suited for off-seasonal bee
management * 2 «. Seasonal
bee flora= highlight a synchroni-
sation in the activities of bees
and the flowering periods of
plants in various seasons of the
year. Five promising bae forage
plants along with iweniy-one
major and minor sources of nectal
and pollen form a continuous
chain of alternative bee flora foi
offseasonal bee management.

The honey flow period of rubber
plants (Hevea brasiliensis Muel 1

c ie the PtocBedings ot IhB International Rubber Conference 1985, Vol. 3

me .auiiivia ‘hiomintit 3N

owia..



Even if the imporl is getting
delayed, using this buffer stock,
the upward pressure on prices
can be relieved to a great extent,
for sometime. Meanwhile, more
supplies can be brought in from
the nearby rubber producing
count ies, as required. As the
price level in the market is the
most reliable indicator of the
demand-supply position, the
Government decided to link the
releases from the buffer stock to
the price level, Now that the
Government has fashioned a mac-
hinery to prevent price risebeyord
sn upper ceiling, it decided to
prevent its fall beyond the floor
level, by making domestic
procurement of rubber at the
floor price fixed. The aim was
to do justice to both the sectors
-the consumers and oroducers
and keep the price floating within
a price band, between the floor
price and the ceiling price.

Advance Planning

Two questions arise here: 1) is
the quantum of buffer stock viz.,
2500 tonnes, enough to serve
the purpose and be effective?

ii) What is the fair price which

is m'reaso”able and fair* to both
the sides? The total annual
deficit has been around 35000
tonnes during the last few vyears,
both the production and the
con-jumptlon increasing steadily.
The actual deficit can be more
accurately assessed on the basis
of the latest production and
consumption figures, as the sea-
son advances. The lime when
this deficit occurs is also known.
Therefore, with some care,
advance planning cen be done
and import can be made In
time. Rubber is available in plenty
at any time and at short notice
in major rubber producing count-
ries like f\*alaysia, Indonesia

and Thailand. There is also a
large stock of over 300,000
tonnes of rubber with the Inter-
national Natural Rubber Organisa-
tion. In short. Importing more
rubber whenever required will not
poe3 many difficulties. To guard
against unexpected domestic
price increases the buffer stock
of 2500 tonnes will be sufficient,
Futther, the rubber market in
India has been an extremely

sensitive market. Even a small
quantity of 500 tonnes of surplus
or deficit has resulted on many
occasions in apparently dispro-
portionate fluctuations in prices,
2500 tonnes can be considered
in this context as a respectable
quantity capable of playing an
effective role in controlling the
market price. In any case,
maintaining a buffer stock is a
costly operation, today's interest
charges and storage costs being
what they are. Considering all
these aspects one will agree that
the quantum of buffer stock is
sufficient.

Fair Price

Now about the fair prico. When
the fair price for RMA-4 grade
rubber was fixed at Rs. 16.50

in February, 1986 bolh the
producers and consumers were
unhappy. The government had
actually fixed a price band from
Rs. 16.00 to 17.00, considering
Rs. 16.50 as the desirable fair
price. While the producers
pleaded for a higher price, the
consumers pointed to the lower
prices in Malaysia and
Indonesia. To resolve this con-
troversy, the Government ordered
a comprehensive study of the
cost of production of natural
rubber in India to be undertaken
by the Cost Accounts Division

of the Finance Ministry. This
study was conducted between
April and September of 1986
and a report was submitted to the
Government by the Cost Accounts
Division soon afterwards. Dur-
ing March 1987 after examining
the report and recommendations
the Government revised the
price band of RMA-4 grade rubber
as from Rs. 16.50to Rs. 17.50,
fixing the desirable fair price at
Rs. 17.00. As the fair price

has been determined only after
an iridependent cost study, by a
professional and specialist group
under the Finance Ministry, it Is
only fair that both the side s
accept this.

Steady Market

What has been the experience

after February, 1986? Has the
buffet stock scheme achieved its
goal and maintained price stabi-

lity? | think the scheme produced
the desired results.  Price levels
were kept within the price band
for most of the period, by judici-
ously releasing inported rubber"
In September-October 1986. as
soon as the prices went below
the floor level, domestic procure-
ment was undertaken to mop up
the market surplus and bring up
the price back into the band.
The experiment has by and large
succeeded. Of course the oper-
ation can be fine tuned and
improved upon In the light of
the experience gained For
example, the imports planned for
summer of 1987 did not arrive
in time. The reason there w"s
delay in releasing the required
foreign exchange to the STC.
This pushed up the prices. The
lesson learnt was that STC should
apply for the release of foreign
exchange well ahead of the
requirement The concept of
safe level Imports also has come
up for consideration to solve
such problems. In general, as
a result of the buffer stocking
scheme and the careful monitor-
ing of the production and con-
sumption figures and arranging
of regular imports, fhe rubber
market has been very steady, for
sometime now. While the aver-
age price for 1985-86 fer RMA-4
grade rubber was Rs. 1732,-
the same for 1986-87 was only
Rs. 1660 '.

Year Average RMA-4 pPee
1983-84 Rs. 1752
1984-85 Rs. 1655
1985-86 Rs, 1732
1986-87 Rs. 1660

These figures show that the price
stability of rubber has not been
matched by any other industrial
raw material in our country. 3otf
the producers and the conwnieri
have come to realise that this
stability is advantageous to then
and this realisation would enawi
the Government also to work
effectively for stability. And
with the dream of price stabiiiiy
being realised, an era of fast
progress for the rubber industry
has begun. ~



Bee-keeping and Its Off-seasonal
Management in Rubber
Plantation-based Apiaries in India

C. R, NEHRU* and K. JAYARATHNAM-
Rubber Research Institute of India, Konayam. Keraia, ind»a

ABSTRACT

Lack of nectaries during the
prolonged period from April to
December in rubber plantations
in India necessitates interim bee
flora for off-seasonal arrange-
ments for the Indian honey bee
Apis cerana indica F, Introduction
of five major alternative bee for-
age plants viz. Antigonon lepto-
pn6 Hook & Am,. Callistemon
lanceolatus DC., Manihot glaziovii
Muell, Arg.. Pongamia glabra
Vent, and Thunbergia spp. in
association with twenty-one
major sources of nectar and
pollen made a futi complement
of alternative bee flora for off-
seasonal management of honey
bee colonies in rubber plantations.
Observations on the start, peak
and decline of the blossoming

of the different plants highlight a
synchronisation in the activities
of b*«s and the flowering periods
of plants throughout the year.
Hevea brasiliensis Muel). ~ Arg.
records a decline in honey flow
in late March, while the introdi~-
ed aiternative bee flora maintain
their flowering till December
resulting in a shift in the foraging
thythm of bees from the former
to the ialter. Atxjut ten import-
ant pollen sources and eleven
important nectar sources, if suit-
aWy tapped, can provide surplus
honey to the rubber plantation-
based bee-keepers. The non-

availability of alternative bee
flora tends to suspend the brood-
rearing activity during the April
to December period in rubber
plantation-based apiaries. To
overcome this draw-back, five
useful bee forage plants have
been successfully established at
the Rubber Research Institute of
India farm and found to be the
best suited for off-seasonal bee
management in rubber plantations.
Details of five useful off-seasonal
bee flora, their methods of pro-
pagation, period of maturity as
bee forage plants, etc are given.
A model floral calendar for conti-
nuous and successful bee-keeping
in rubber plantations is also for-
mulated.

Bee-keeping {Apiculture)is one
of the oldest agro-industries of
India. It is a branch of agriculture
dealing with the seasonal and
off seasonal management of
honey bee colonjes. The import-
ance of honey is amply highlight-
ed in the literature on Indian
Ayurveda and Islamic culture.
With the standardisation of
management practices for Apis
cerana indica F.  (ApidaeiHyme-
noptera), bee-keeping in rubber
plantations is currently emetgjng
Bs a fast-developing cottage
industry in the Southern States
like Kerala and Tamil Nadu
occupying nearly 98X of the total

area under rubber cultivation in
the country which account for
about one-third of the total honey
produced in India'-®. The non-
availability of continuous pere-
nnial sources of nectar and pollen
are the most significant limiting
factors in the survival, abundance
and distribution of honey bees
especially during the prolonged
dearth period, April to Deceniber
in the rubber plantation-based
apiaries. It is in this context that
an attempt is made to cor>firm
the (xillen and nectar yielding
ootentialities of five major alter-
native bee flora* highlight a
synchronisation in the activities
of bees and the flowering periods
of frfants in_various seasons of
the year. Five promising bee
forage plants along established
in and around the plantations of
the Rubber Research Institute
of India (RRH> and proved to be
best suited for off-seasonal bee
management " * Seasonal
bee flora* highlight a synchroni-
sation in the activities of bees
and the flowering periods of
plants in various seasons of the
year. Five promising bee forage
plants along with twenty-one
major and minor sources of necia>
and pollen form a continuous
chain of alternative bee flora for
offseasonal bee management.

The honay flow period of rubber
plants (Hevea brasUiBnsis Muel |
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Arg ) ranges from January to
March and during this period
honey bees collect large quanti-
ties of nectar from the extra-floral
nectary glands at the distal end
of petioles where the leaflets
join  Early tn the morning (6 am
to 8 a.m) and late in the evening
(5 p.m. to 7 p.m.) the foraging
activity on Hevea becomes quite
intense and the bees devote long
hours on this crop.

The present studies were carried
out at the RRII during 1982-84
with aview to evaluating the
nectar and pollen yielding poten-
tialities of a number of bee flora
and to formulate a model floral
calendar for off-seasonal bee
management in rubber plantation-
based apiaries.

f\lJaterials and Methods

Bef* flora exploited by honey bees
In and around the RRIl were
periodically recorded and identi-
fied as major and minor sources
of nectar and pollen.  Slides of
the pollen from the hive pollen
loads and herbarium specimens
were prepared according to the
methods given by Wodehouse®
and Erdtman«-' and those from
pollen sediments of honey samples
were prepared by the method
described by Maurizios. Pollen
grains from hive pollen loads
and honey samples were com-
pared and identifiedwith reference
of slides of pollen. Data on the
start, peak and decline of the
blossoming different plant sources
were recorded at monthly mter-
vals throughout the year. Thesuc
cessive blossoming peaks of these
off-seasonal bee flora, following
the honey flow season of Hevea
were recorded- Details of fwe
off-seasonal bee flora, their
methods of propagation, period
of maturity as bee forage plants
were also studied. A model floral
calendar is drawn up to depict
the major economic plant and
tr*e species for off-seasonal bee
management.

Results and Discussion

The importance of nectar and
pollen yielding potentialities of
b-je flora is highlighted by Stngh*.
Mishra et e/.»®. Atwal etal J
and Goyal and Atwal*» for eco-

nomic bee management in North
India. Over seventy plant species
were identified in and around
the RRII farm as major and minor
sources of pollen and/or nectar*.
The potential pollen sources
identified were Acacia spp.,
Antigonon leptopus Hook&Arn,,
Bauhinia spp., Cassia spp.. Cocos
nucifera L.. Lagerstroemia indica
|_, Manihot glaziovii Arg.,
Thunbergia spp .Tridax procum-
bens 1. and Musa spp., and tha
major nectaf sources wete Anti-
gonon leptopus Hook. & Am..
Callistemon lanceofatus DC.,
Eucalyptus spp . Pongamla spp..
Sentalum album L., Tridax
procumben S.. andThunberg/aspp
Records of the sequence of the
flowering in different seasons

of the year are presented In
Table 1

The absence of plant food is by
far the most important limiting
factor in the overall activities of
honey bees reared in rubber
plantations. Nehru et al.” publi-
shed a detailed list of garden
plants, weeds, shrubs, trees and
ornamental plants which serve
as major and minor sources ot
neciarand pollen for bee-keeping
in rubber plantation-based
apiaries in Kerala State. Jayara-
thnam'™, Suryanarayana',
Wickramasinghe‘» and Nehru

al. highlighted Hevea braslly
ens/s Muell. Arg. as a potential
source of nectar and Its honey
flow spreads over the months

of January to March. The prolon-
ged non-availability of nectar
and pollen in rubber plantatton
based apiaries from April to
December prompted a search for
an alternative interim bee flora
for off-seasonal arrangements
for the Indian honey bee, Apis
oerana Indica F. Proper explot-
tation of available bee flora
having varying blossoming pe-
riods together with the inten-
sive cultivation of five major
alteinaiive bee forage plants in
and around the border of rubber
plantations can readily

a continuous chain of food for
bees reared on rubber plantations
round the year. Honey flow
season in_the rubber .
declines in late frarch whil® «he
off-seasonal bee flora v/r Anti
gonon leptopus. CalHstemon

lanceolatus, Manihot glaziovii,
Pongamla spp. and Thunbergia
spp. maintain continuous flower-
ing till December, resulting in a
shift in the foraging rhythm of
Apis cersna indica F. from :he
former to the latter flora*.
Intensive research on bee-keeping
further reveals a synchronisation
In the activities of bees reared
in rubber plantation-based api-
aries at the RRIl farm and the
successive flowering peaks of the
newly Introduced alternative bee
forage plants throughout the year
{Table 2 and Figure I).

Details of five off-seasonal bee
flora, their methods of propaga-
tion, period of maturity as bee
forage plants are also given in
Table 2. A model calendar drawn
up to depict the flowering times
of various economic plant species
for bee-keeping and its off-
seasonal management in rubber
plantation-based apiaries is
given in Table 3.

Before the establishment of
alternative bee flora, the brood-
rearing activity of rubber planta-
tion-based honey bees remained
almost suspended from mid-
April to mid-June due to the
non-availability of a supplemen-
tary bee flora. With tha establi-
shment of the off-seasonal bee
flora in and around the RRII, the
queen started laying eggs and
the suspended brood-reanng
was found to be resumed vigoro
usly and fresh brood-reanng
was continued actively even
du.ing Aptil-June. Tne P'olons"
floral” gaps not only arrested tne
qrowth and development ol
honey bee colonies but also
induced desertion and consequei
colony losses to agreater extent
These (loral gaps in ™bber
plantation-based apnties Mngir
from April to December are
readily supplemented by the
introduced oil-seasonal bee
llois.

The research on the introductio
of Apis cerana indica F in lubt
lantations has opened new
istes for IncreBSing the plante
income. Ills estimated that
twenty bile hives can be well

maintained in a
plantation having 400 mature






Sk o
90
ow &

Ies

«

G

pe O

Mo

aT

qT oT z

ov

8
S
e

y s, Sg
o Z %97
§ %8s
- <

~ %3 ~

ig'lg f

It-f1IH |

20«22as$

rrrrru

1 s
1 1 1
1 1 |
i = s
5
-5
S -- -
c 5
1 s 1
| | s-
o S fi

-

© o

-






TABLES.

A MODEL FLORAL CALENDAR FOR A HYPOTHETICAL

REGION FOR ECONOMIC OFF-SEASONAL BEE FLORA

Kottayam: The Rubber Rese- i
arch Institute of India. Rubber®
Board. |

Month Plant species
4. Nehru. C. R.. Thankamory.
) S., Jayarathnam. K. and
Jan. A. leptopus, C. lanceolatus C. mucifera, Levi Joseph. P. M. (1985)
H. brasilienM. glaziovit, Musa spp. Nectar and Pollen Plants
Thunbeigia spp. for Extending the Flow in
A, leptopus. C. lanceolaius. C. nuctfera, Indian  Rubber-growing
H. brasiliensis, M. tndica Musa sw., Areas, “ee WId (in press).
Thunbergia spp. 5. Wodehouse, R. P. (1935)
Mar. A. leptopus. Acacia spp., C. lanceolatus, PMOJIE'}anEwiSI{ New York-
C. nucifera, H. brasitiensis, Musa spp.. !
Thunbergia spp., 6. Erdtman. G (1952) Pol/el}
. t~orphohgy »nd Plant Taxon-
Apr. A. feptopus. Acacia sw-, C. lanceolatus. omy. Angiosperms, USA:
;\:/I. nucifera, Thunbergia spp., M. oleifera, Waltham Mass.
usa spp. 7. Erdtman, G. (1969)
May. A. leptopus, C. lanceolatus, C. nucifera, of Pafynology. New York:
Musa spp., Pongamia spp., Hafner.
Thunbergia spp. 8. Maurizio, A. (1951) Pollen
Jun. A. leptopus, C.lanceolatus. C. nucifera, Analysis of Honey, Bee
M. glaziovii, Musa spp. wid. 32, 1.
Jut. A. leptopus. Bauhinia spp., C. lanceolatus. 9. Singh, S. (1952) Beekeeping
Cassia spp., C. nucifera, M. glaziovii, in India, pp. 214 New Delhi:
. Indian Council of Agricultural
Aug. A. Ielptopus, C. Iamceolatus,I C. nucifera, Research.
M. glaziovit, Musa spp , Polygonum spp, .
9 PP, Folygonum Spp. 10. Mishra, R. C , Dogra, G-1',
Sep. A. leptopus, C. lanceolatus. C. nucifera. and Gupta, P. R. (1979)
M. glaziovit, Musa spp. Apicultural Activities in
" Himachal Pradesh. Indian
Oct A. leptopus. C. lanceolatus, C, nucifera.
M. glaziovii, Musa spp. Beel.. 41 (3&4). 29
Nov. A. leptopus, C nucifera, M. glaziovii. 1. ’:;\gaé'aﬁéjs's'ir?;:r_'s'(lsé%)
Thunbergia app , Musa spp. Bee Flora for Four Species
Dec. A. leptopus, C. lanceolatus, C. nucifera. of Aph at Ludhiana. Indian

M. glaziovii, Musa spp , Thunbergia spp.

Anist-

12.

J. Ent., 32 (4), 330.
Goyal, N. P. and Atwal, A, S.

trees. Due lo advanced manage-
ment practices coupled with the
rich alternative bee flora in the
area, RRIl on an average records
18-20 kg honey per colony per

Sreeranganathan. Sr.
photographer for photographic
assistance.

(1979) Introduction of
Exotic Honey Bee {Apis
mellifera) in India. Indian

References Seel, 41 (3&4), 39, i

year. In conclusion, beekeeping
is an activity which is particularly
suitable for introducing on a

large scale in rubber plantations.
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ECONOMICS OF INTERCROPPING [N THE
FIRST THREE YEARS AMONG
NEW/REPLANTED RUBBER

SREENIVASANK. G,. VIJUIPEC..

HARIDASAN V. and MATHEW M

Rubbei Research Institute of India, Kottayam-686 009.

Intensification of cultivation is a
major route to increased agricul-
tural production and productivity.
Land being the mafor limiting
lactor for agricultufe in deveJop-
mg countries intercropping and
multiple cropping have special
importance. Rubber is a perennial
ciop with a long gestation period
of 6-7 years arid an economic
Itle span of about 30 years.
The trees take about four yeats to
fully develop the canopy and
planting of annual or semi-annual
crops can be done during the
first three years after planting.
During the gestation period, the
grower does not realise any
returns from rubber. The pra«ise
of intercropping provides addili-
onal irteonie to the cultivator at
the micro level, and at the macro
level It adds to the total agricul-
1Uf8l production and productivjly-

Though rubber should ideally be
grov™n in association with a
leiuffle cover, rubber grovrtrs
are found raising different crops
like bsnsna, ginger, tuimeric
dndelephant-footyam (Amorpho-
phallus) as intercfops, during the
first three years after planting
rubber. The present analysis is
an attempt to probe into the
economics of these intercrops
and their relative profitabihty.

Method of Study
The study was based on the
data collected from asample oi
80 rubbsr groweis, randomly
selected, having new replantea
rubber in Kottayam distrct. ~ }ne
data wete collecetedby interview
.jBtiboiUisino a ore-tested ques-

lionnsire and the cost and returns
were worked out at cost*c.
similar to the procedure followed
in the Farm Management Survey
of the Govemmem of India.

A detailed description of the cost
concepts is given below.

Cost concepts
Cost cofKepts include four main
costs:
I Cost A-1:
1 Costs of hired human labour
(permanent and casual)
2 Costs of owned machinery

3 Charges towards hired
machinery
4 Costs of fertilizers

5 Costs of manures (owned and
purchased)

6 Costs of seeds planting mate-
rial (owned and purchased)

7 Costs of insecticides and
pesticides

8 Irrigation charges (owned
and hired)

9 Land revenue, cess and
other taxes

10 Depreciation on farm
implements

Il Depreciation onfarm build-
ings, machinery and
irrigation insiallations

12 Interest on warking capital

13 Miscellaneous expenses

(wages, artisans, repairing
and other servicing charges)

2 Cost A-2
Is cost A-1 plus
14 Rent paid for land leased in

3 CoslB:
Is cost A-2 ;"us
15 Imputed rental value of

owned land (less land revenue
paid there upon) and

16 Imputed interest on owned
fixed capital (eucludmg land)

17 Imputed family labour coas.

Although according to the Ricar
dian Theory, rent s surplus and
price determined for the
individual producer, itisa

cost. The costs towards owned
inputs and indirect costs were im-
outed at the oppoitunity costs.
The interest on working capital
was worked out at a 9*.

The average returns were

ated at the 1385-86 pr«es dunng
the harvesting peiiod. ine
relative profitability of the
different intercrops were compared
by working out the net returns
and the benefit cost ratios.

Agricultural income to a large
extent is influenced by

classical economists called the
invisible hand"; (the market
prices). Therefore, the sensU'vity
analysis was conducted at the
1984--'85 and1983--84 prices



1. Economics of intercrops

The study revealed tiiat banana,
ginger and turmeric are the main
intercrops grown by the rubber
growers. Although vegetable
crops, elephant-foot yam and
pineapple are also grown by a
few, due to insufficient degrees
of freedom, they could not be
considered in the present analysis.

Ginger

Economics of ginger grown as an
intercrop with rubber is presented
in lable-1.

The total costs atcost-C worked
out to Rs. 15794.36 per hectare
and the average yield was 19.7325
quintals of dry ginger per hectaro.
Thus the costs of production at
cost-C was Rs. 800.45 per quin-
tal. To worit out the returns,
the average of wholesale prices
of ginger at Cochin markat during
the quarter March to June 1986,
which coincides with the harvest-
ing season, was used. The
farmers were assumed to getonly
80 per cent of the wholesale
price in the terminal market and
so appropriate adjustments were
made.

The total returns thus worked
out at the 1986 (March to June)
price amount to Rs. 13212.88
per hectare. It did not cover the
total costs artd gave only a naga
tive net return of Rs.2581.48
per hectare over cost-C. India

is an exporter of ginger and it
may be noted that the prices of
ginger during 1985-86 harvesting
season plummeted to a very low
level due to poor demands in the-
international market thus explain-
ing the losses during the year.
The benefit cost ratio worked
out to 0.8365 implying that a
rupee invested earned only
0.8365 rupee as returns.

Turmeric

The costs and returns from the
cultivation of turmeric as an in-
tercrop with rubber are presented
in tabie*2.

The total costs at cost-C worked
out »0 Rs. 12429.62 per hect-
are and lhe average yield was
201634 quintals of dry turmeric
per hectare. Thus the cost of

Table-1. Costs and returns per hectare of ginger grown as an inter-

[
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o

10.

11.
12.

13.
14.

15.
16.

17.

18.

19.
20.

©

crop with rubber.
Operation

Land preparation, planting and mulching

. Costs of planting material and

its treatment

. Costs of basal organic manure including

bonemeal and application charges

. First weeding, intercultivation,

top dressing and mulching.

. Second weeding, top dressing and mulching

. Plant protection

Harvesting, processing and drying

Depreciation allowances

. Interests on working capital

Miscellaneous expenses

Sub total. Cost'A,

Rent paid for land leased in

Sub total: Coat-A,

imputed rental value of owned land
and Interest on owned fixed capital

Sub total; Cost B

Imputed family labour

Total costs: Cost C

Total returns (yield 19.7325 quintals/ha)
Benefit: Cost ratio

Net returns over

a) CostA,

b) Cost A,

c) CostB

d) Cost C

(Figures In parentheses a.e percentages to 1°'°'

2155.15
(13,64)
6214.23
(39.34)
915.54
(5.80)
921.54
(5.83)
912.49
(5.82)
146.12
(0.93)
1614.04
(10.22)
64.84
(0.41)
1165.17
(7.38)
60.13
(0.38)
14176.44
495.4
(3.14)
14671.84
136.23
(0.86)
14808.07
986.29
(6.24)
15794.36
(100.00)
13212.88
0.8365

-963.56
-1468.96
-1595.19
-2581,48
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production at cost-C was Rs
618.45 per quintal. The total
returns at 1986 (March-June
quarter) prices, assuming that
farmers realise only 80 percent
of the prices in terminal markets
was Rs. 18953.67 per

hectare. The Benefit; Cost
ratio, implying the rate of returns
on arupee invested worked
out to 1.5248. The net return
over cost-C was Rs. 6523.95

per hectare.

Banana

Table-3 gives the costs and
returns from cultivation of bana-
na as an intercrop with rubber.
The total costs at cost-C

worked out to Rs. 17211.78 per
hectare. The plant population
per hectare of banana grown

as an intercrop was 933 and the
cost per plant (at cost-C) was
Rs. 18 45. The total returns

at 1985-86 price was Rs.

27676. 36 including the returns
from the byproduct (suckers).
The net returns over cost-C
was Rs.10464-58 per hectare

,and the benefit; cost ratio

worked out to 1.6079.

2. Relative Profitability of
Different Intercrops

Of the three intercrops consider-
ed, banana was the most
profitable intercrop followed by
turmeric at the 1985-86 price
levels. The net returns from
one hectare of banana and tur-
meric were Rs. 10,464.58 and
Rs.6523.95 respectively. The
to}al returns from ginger did not
colVer the total costs due to the
very low market prices. The
analysis of benefit: cost ratio
also confirms the above conclu-
sions. Thus the analysis showed
thet the relative profitability
depends primarily on the market
prices during the harvesting
season.

3. Sensitivity Analysis

Sensitivity analysis may be de-
fined as reworking an analysts as
to elucidate what happens to
the net worth position (project
viability) under alternative con-
ditions. (GittingeO- Itisreleva-

10.

1L

12.

13.
14.

15,
16.

17.

19.
20.
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Operation

Land preparation, planting and;mulching

Cost of planting material

fertilizer and application charges

First weeding, intercultivation, top dressing t

and mulching

Second weeding, intercultivation, top
dressing and mulching

Plant protection charges

Harvesting, processing and drying
Depreciation allowances

Interests on working capital
Alliscellaneous expense

Sub-total; Cost A-1
Rent paid for land leased in

Sub total; Cost A-2

Imputed rental value of owned land and

interest on owned fixed capital
Sub-total; Cost B
Imputed family labour costs

Total cost Cost-C

Total toturns (yiald 20.1634 quintals ha.)

Benefit; cost ratio
Net returns over
a) Cost A-1

b) Cost A-2

c) Cost B-2

d) Cost C

Costs Rs/ha

2267.01
(18.24)
3921.90
(31.55)
636.05
(5.12)
910.62
(7.32)
494.90
(3.98)
103.43
(0-83)
1618.28
(13.02)
59.31
(0.48)
901.29
(7.25)
62.18
(0.5)
10974,97
41321
(3.32)
11388.18
138.76
0.12)
11526.94
902.68
(7.26)
12429.62
(100.00)
18953 57
15248

7978.60
7565 39
7426,63
6523.95

>mtal <n&



intercrop considered, ginger Table-3.
and turmeric are commodities

traded in the international

market and hence the demand

and supply conditions in the in- .
ternational market affect Operation
considerably the domestic

prices, which in turn affect

Costs and returns per hectare of banana, grown as 3L
intecrrop with rubber. '

Costs Rs/hs

the farmers’ income. 1. Land preparation, planting and mulching 3528.85
Sensitivity analysis was done (20.51)
with the market prices prevalent 2. Costs of suckers and treatment 2965.20
in 1983-84. 1984-85 and 17.02
1985-86 and the results are bri- . , - (17.22)
efly discussed. The net re- 3. Costs of pasgl organic manure,’ fertilizer 2064,04
turns and benefit; cost ratios at and application charges (11.99)
the 1983-84, 1984-85 and 4. First Inter cultivation, top dressing and 1989.16
i%gfast;lii.p”ces are presented mulching (11.56)
5. Second intercultivation, top dressing 1917.49
The analysis brings out clearly and mulching (11.14)
thg effects of C“a."g'"g m‘arkebtb 6. Third dose of fertilizers and earthing up 1284.92
prices on the relative profitability 7.46
of the three intercrops. Banana (7.46)
which is traded mostly in the 7. Plant protection charges 457,13
dom*?stic market showed less (2.66)
var-ations in net income. At - 70.42
1984-85 prices, turmeric turned 8. Depreciation allowances 0.41
out to be more profitable than (0.41)
banana and ginger. Notably, at 9. Interests on working capital 1286.28
1984-85 prices ginger earned a (7.47)
profit of Rs 5714 per hectare . 85.24
the benefit; cost ratio was 1.3617. ~ 10- Miscellaneous expenses 01’19
At 1983-84 prices, gingerturned (0.49)
?hut tothbe righly profit?bllle thgn 12. Sub-total: Cost-A 15648.73
byelsrmir”cwo crops, foflowe 13. Rent paid for land leased in 502.97
. (2.92)
The above analysis shows that 16151.70_
prices affect considerably the 14. Sub-total Cost A-2 145.84
profitability of both ginger and 15. Imputed rental value of owned land and -
turmeric. Thus the risk associ- interest on owned fixed capital (0.85)
ated with price changes is more . 16297.54
pronounced in the case of gin- 16. Sub-total: Cost B 914.24
ger. It also reveals that the price 17. Imputed family labour costs -
risk is less with the cultivation (5.31)
of banana which is consumed 17211.78
domestically. 18. Total costs; Cost C (100)
Acknowledgements 19. Total returns;
. 24018.12
We are gratefulto Dr. M. R. a) Main product 3658.24
Sethuraj, Director and Dr. A. 0. b) Suckers
N. Panikkar, Deputy Director o) Total 27676.36
(Botany) for critically examining 20. B fit: C . B/ 16079
the paper and offering valuable - Benefit: Costratio (B/c)
comments. 21. Net returns over 12027.63
R&Terences 3b) Cost A-1 11524.66
Cost A-2
1. Gittinger. P. J..Economic ) Cost B-2 11378.82
analysis of Agricultural projects. c) Cost B- 13464.58
World Bank. d) CostC

2. Rubber Board. Handbook of

natural rubber production in Fraures Is parantheses are percanlagas to total cost-C
India (ed. Radhaknshna Pillai et) ( P P ¢ )
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Tablo-4. Net (eiums and Benefit; Cost ratios at 1963-84, 1984 85 and 1985-86 prices.

v ¢ Total Benefit Net returns Net returns
ear rop returns cost ratio over cost B over Cost-C
per ha. B'c per hectare per hectare

Banana 27676.36 1.6079 11378.82 10464.58

1985-86  Ginger 13212.88 0.B365 -1595.19 -2581.48

Turmeric 18953.57 15248 7426.63 6523.95

Banana 16452.21 1.5368 10154.67 9240.43

1984-85 Ginger 21508.42 1.3617 6700.35 5714,66

Turmeric 30648.36 2.4657 19121.42 18218-74

Banana 26031.19 1.5124 9733.65 8819,41

1983-84 Ginger 47752.65 3.0233 32944.58 31958.29

Turmeric 27018-95 2.1737 15492.01 14589.33

CDC CONFERENCE ON PLASTICS:

an outstanding

OvBf 200 delagatss and spsakers attended

the second of CDC's Conferences on plastics
in the construction and refurnishment of
civil aircraft IrrteriorS- 116 different companies
were represented from 14 coontrriK, itKlu-
ding on attendance of 22 from the United
States. One leading aircraft nianufacturer
alone was represented by 13 delegates.

the two day meeting.

14 papersP '-"''"oW aC S'SjecTd

Cabm design and I

iTtml™ye n

to composites

success

The emphasis throughout was on uncompro-
mising standards of safety and quality.

There was a limited exhibition with stands
orovitted by: G. E. Plastics; RAPBA Techno-
IMV- Bristol composite Materials; Aerovac.
Webef Futaif; BTR Pernvali Ltd and Bay”™
A.G., which provided addjtiona! interest
to those attending.

The third conference in this ~
scheduled for October 25th and 26th. 1388
at the Sheraton Hotel. Brussels.

Full sets of papers from Aeroplas '87 together
with delegate lists are available at a prce

of £75 from:

CORPORATE development CONSULTANTS
LTD 13 High Street, THORNBURY
Bi.stol BS12 2AE. Telephone: (0454)
413505



HONEY FROM RUBBER PLANTATION-

A STUDY OF

ITS POTENTIAL

Di. V. HARIDASAN. D. K JAYARATNAM and C. R NEHRU
Rubber Research InsUtute of }ndia. Kottayam-686 009

Introduction

Bee-keeping as a vocation in
rubber plantations was introduced
by European Missionaries, who
came to South Kerala and Kanya-
kumari district of Tamil Nadu.
The YMCA and the Bee-keeper's
Association at Marthandom played
the pioneering role in this endea-
vour. In 1924 Dr. Spencer Hatch
of the Marthandom YMCA intro-
duced bee-keeping in that area.
A regular training in bee-keeping
was started in the YMCA in
1947. The Indian Institute of
Honey, Kuzhithurai has also been
in tha forefront of propagating
bee-keeping. Naturally Kanya-
kumari district began to take

the lead in this respect. Even
today the number of bee-keepers
is more in that district than any
other one in the country and
they regularly migrate to other
distr cts for bee-keeping. Since
19&0 the Khadi & Village Indust-
ries Commission at the Centre
and the Khadi & Village Indus-
tries Boards at the states have
taken up the promotion of bee-
keeping by offering financial,
technical and training facilities
to the bee-keepers.

According to the Khadi & Village
Industries Commission there were
around 8.1 lakhs bee colonies
in India at the end of 1983-84.
The National Commission on
Agriculture recommended that
the production of honey in India
should be Increased to 60,000
tonnes by 2000 AD. Taking an
average production of 10 kg per
colony. 6 million bee-colonies
should be established In India
by the turn of the century to
achieve this target. In this con-
text the role of rubb-jr planta-
tions in increasing the production
| of honey is worth examining.

Method of Study

For collecting the date for the
study, the list of bee-keepers'
societies operating in Kerala and
Kanyakumari district of Tamil
Nadu was obtained from the
Khadi & Village Industries Commi-
ssion. The offices of 28 societies
and 11 purchase centres were
contacted and the units were
vfsited during the honey produ-
cing season in 1987. In the
course of the visits it was found
out that some of the societies
have discontinued bee-keeping
while others have come up
afresh in the field. The new
societies were mainly in Canna-
nore district. There were more
bee-keeping activities in Canna-
nore district than in any other
district in Kerala. The number
of societies and the number of
honey purchase centres in each
district, at the end of March
1987, are shown in table-1.

Table-1.

tn addition, the offices of the
Sarvodaya Sanghams of Canna-
nore. Calicut, Alleppey, and
Trivandrum were also visited
Supplementary data were col<e>
cted from the offices of the
Khadi SiVillage Industries Com-
mission and the Khadi Board of
Kerala. Visits were also made
to the Directorate of Bee Keeping
Industry. Bombay and the Central
Bee Research Institute, Pune of
the Khadi & Village Industries
Commission. For estimating the
consumption of rubber honey,
the list of Ayurvedic Pharmaceu-
tical manufacturers was collected
from the Drugs Controllers*
Office, Trivandrum and data
were recorded through a ques-
tionnaire. The production and
consumption of rubber honey in
Karnataka state were estimated
on the basis of discussions with
the Khadi Commission Officials

Distribution of bee-keeping societies/purchasing

centres in traditional rubber growing tra”t,

No. of bee-keepers'
socleties/organis-

No. of purchasing
centres

ations

Trivandrum 4
Quilon 1
Pathanamthitta 4
Alleppey
Kottayam 3
Idukky 3
Ernakulam 2
Tricnur 2
Palghat
Malappuram 2
Kozhikode 3
Cannanore 14
Total In Kerala 38
Kanyakumari dist.
of TN 4
Grand Total 42



Findings

Thera are two main sources of
honey in India viz., wild honey
collected from the forests and
apiary honey collected from the
hives maintained under scienlific
management. Bee-keeping in
the present context means the
rearing of ceitain varieties of
domesticated bees. Although
there are four such species.
Apis cerana indica is the one
reared.

A colony of bees of Apis cerana
indica comprises of a queen,
which is the only fertile female,
12000 to 15000 infertile female
woikers and a few hundreds
fertile males called drones. Only
one colony is reared in each
hive. The main duty of the
woiker-bees is to collect honey
and pollen. Apis carana indica
is the one reared in the rubber
plantations also. Only about 10
per cent of the honey produced
in india is from wild sources,
the rest is from apiaries.

*The rubber tree is a prolific
producer of honey. The honey
flow period of Hevaa ranges
from January to March and du-
ring this period honey-bees
collect large quantities of neciar
from the extra-floral nectary
glands at the distal end of petio-
leswhere the leaflets join. Tho-
ugh ihe nectariferous bud scales
and nectariferous glands on the
lower surface of the leaf lamina
secrete small anwunts of nectar
only the nectariferous glands
on**he petiole tips are found to
be visited by the bees for nectar.
These extra floral nectary glands
become very active from January
to March, when the rubber
tree produces new flushes of
leaves. Rubber tree is among

the very few plants in nature
producing honey not froni the
flowers. The total production of
honey and the share of rubber
honey in India are shown in
table-2.

According to the tentative esti-
mates, the Indian production of
honey is placed at 6500 tonnes
In 1986-87 out of which the
production of rubber honey is
jilifiatl*roiinfi 2750tonnes r42Xi.

Total honey production in
India’(tonnes)@

1981-82

5600
1982-83 5700
1983-84 4400
1984-85 5500
1985-86 6200
Average 5480

Estimated shaie of
rubber honey (tonnes)

2300 (41%)
2700 (47X)
1600(36%)
2200 <40X)
2600 (42X)
2280 (427)

@ Source of Indian production of honey; KVIC, Bombay.

Potential Production

Published records indicate that
the average production of honey
per hive in India is only 7kg per
year. Canada is reported to have
achieved an average productivity
of 53.3kg of honey per hive per
year followed by Australia with
43.7kg. In 1987 season the bee
colonies at the RRH experiment
station at Chethackal produced
681 kg of honey from 35 hives,
which worked out at 19.46 kg
per hive. Studies made by the
RRIl indicate that an optimum
number of 15 to 20 hives can be
placed in a hectare of rubber
plantation. At the end of 1985-86
India had 3 lakh hectares of
mature rubber plantations cap-
able of producing honey. Assu-
ming even a production potential
of 10kg per hive and 15 hives

per hectare, the total production
of India could be enhanced to
around 46000 tonnes under
scientific management.

There is an optimum number of
hives a bee-keeper can manege.
Statistics indicate that on an
average there ware 37 hives per
bee-keeper in Canada in 1982.
followed by Greece with 32
hives. Assuming that 30 hives
(2 hectares in our calculation)
can be managed by a bee-keeper,
the rubber plantation industry
can give part-time employment
to one and a half lakh people.
In the experiment station of the
RRU. 35 hives are managed by
one person.

Properties of Rubber Honey

Honey ts a natural sweetening
aoent devoid of the harmful

effect associated with white
sugar. The body can easily ab-
sofb the source of energy. It is
particularly suited to eldarly
people, invalids, children and
athletes and has madicinai and
curative properties

Honey is a super saturated
solution of sugars. It contains
three major sugars viz .the fruit
sugar (levulose or fructose)
grape sugar (glucose or dextrose)
and cane sugar (sucrose). >n
the marketing of honey ccMour,
flavour, taste and moisture con-
tent considerably influence the
preference. The important pro-
perties of rubber honey are shown
in table-3.

According to Indian Standard
Specification, honey is classified
into three grades mainly on tne
basis of moisture percent by
weight. This standard prescribes
20 percent moisture for special
grade. 22 per cent for grade A
and 25percent for standard
grade. Rubber honey generally
belongs to grade A under
laboratory tests.

Qualitatively the most important
drawback of rubber honey is the
higher moisture content in it.
Table-3 showed that the mois-
ture content ranged between
21.5 and 25.5X. The internatio-
nally accepted standards of
quality tolerate moisture content
is oirly upto 19 per cent. The
higher moisture content creates
problems on storage. Activity of
yeast in honey becomes brisk
when the moisture content is
higher leading to fermentation.
TheffifnrB



Table-3. Important properties of

1. Viscocity (in cenlipoise)
at 27X

2. Specific gravity at 27'C
fliroisture (%)
4. Reducing sugars:
a) Levulose (X*
b) Dextrose (X)
5- Non-reducing sugars (X)
6. Acidity (t)
Ash (%)
8. Protein (%}

9. Yeast (million, g)

cing the moisture content imme-
diately after collection to main-
tain the quality. The vacuum
oven drying process could be
introduced for upgrading the
quality of rubber honey. Granu-
lation of honey, though not a bad
symptom of quality, is suspected
by the Indian consumer to be due
to adulteration. To prevent gra-
nulation and fermentation, honey
should be heated at around
under controlled conditions.

Problems of Bee-Keeping in
Rubber Plantations.

The honey gathering activity in
rubber plantations lasts until

the end of March. Afterw/ards
the bee-keeper has to see that
the colonies are sustained till
December. Carbohydrates are
produced by the nectar and the
protein by the pollen. An assured
source of honey and pollen
should therefore be made avai-
lable in the vicinity to sustain
brood rearing activity and main-'
tain the colonies. The need ior
raising plants which will flower
in sequences round the year is
aii the more important. The
Rubber Research Institute of India
has identified five promising bee
forage plants along with twenty
one major and niinor sources or
nectar and pollen for off-season
bee management. These plants

rubber honey

Range Average
550-3800 1358
1.398&-1 3400 1.379
21.50-25.50 22.00
69.08-74.80 72,80
34.80-40-70 37.14
33.57-37.97 35.98
0.78-3.14 1-71
0.06-0.20 0.127
0-09-0.39 0 216
0.054-0.249 0.138
103.9-158.0 139.39

provide a source of nectar and
pollen during the long dearth
period from April to December.
These can be raised on the hed-
ges, boundaries, bunds or vacant
patches in the plantation.

Marketing of Rubber Honey

As rubber honey forms around
40 per cent of the total honey
produced in the country the
rubber planters stand to gain by
increasing the overall consum-
ption of honey in India. The
present study shows that 50 per
cent of the honey produced in
the rubber plantations is con-
sumed by the Ayurvedic and
Allopathic pharmaceutical firms.
The Ayurvedic firms consume
the lion's share of the production
The remaining partis consumed
in various sectors like confection
ary, tobacco manufacturing,
bakery, dairy and other food pro
ducts. A small quantity is con-
sumed by the temples'in Kerala
and Tamil Nadu for manufactu-
ring Panchamrilam. In addition,
there Is direct human consum-
ption. through honey parlours and
al horn?. The future promotional
activities should be in the

of small packages sold through
the Railway StaJions, MHitary
stores. Aerodromes and special
kiosks in important towns. Rubber
Board could also take active

steps in the promotion of lubbef
honey.

The World Situation.

The world production of honey
has been placed at 9.4 lakh tonrm
in 1984. Of this around 25 per
cent enters the international
market China, Mexico and Argeni
tina together account for 60 r
percent of the trade. The largeal
producer of honey in the world
is USSR with 1.98 lakh tonnes!
in 1983, followed by China at
1.15 lakh tonnes. The tremendorf
increase achieved in the produ- '
ction and export of honey by
China should be an eye ope-
ner to a developing country like
India.

The International Trade Cenire
of the United Nations took upa
study of International marketing
of honey in developing countrie
in 1976-77. The study revealed
that there was a growing demam
for honey in the world because .
of greater interest in natural
foods and higher living st. ndar*|
The study noted that the supfiy
of honey did not keep uo with
the increase in demand. Siricl .
quality control requirements i«
importing countries, specific j
consumer preferences for certain
flavours and colour and consist-
er>cv of honey were the factors
that commanded the market.
Most of the markets prefer light
and liquid honey than crystollisei
Honey from asingle plant spe- ,
cies fetches higher price than
mixed honey obtained from sevi
ral sources. The future of honey
is assured and there is every
reason to promot this ancilla®
acti'.ity. on alarge scale in rubtt
plantations.
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Pact to preserve plant germplasm

An agreement for technical co-opeialion in consen/ation of plant germplasm
of south and south-east Asian region was signed between the Iniian Coun-
cil of Agticultural Research (ICAR) and the International Boaid fo. Ptant
Genetic Resourcas (IBPGRI in November 1987.

It ptovidesfor opening a field office of IBPGR fo. the region in India.

H.ilino ih. accord Mr G S.Dhillion, agriculture minister, said it would enable
The ;«0 S”™anisifions To”llaborate in strengthening than act™.,es.
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Rubber Wood Consuming Units in Kerala

Technical

Facilities and Problems

VIJUIPE C.. REGHU C. P, & HARIDASAN V,

Rubber Research Institute of India, Kottayam-S.

Introduction

In recent years there has been an
increase in the demand for tim-
ber for wood-based industries in
India. The shrinking of forests
has lead to a short fall in the
supply of wood. The excess de-
mand over supply of timber has
resulted in the search for alter-
native sources or wood. Studies
in India and abroad have shown
that rubber wood after appro-
priate treatments could be used
as a substitute for quality timber.

Rubber tree is perennial, growing
to a height of about 30 m with
proli.ic branches, tt yields an
average of 198.22 m# of wood
jer hectare of which 60% wilt
je trunk wood and the rest branch
wood. Until the 1950's rubber
wood has been used only as
firewood Increasing demand for
wood in recent years has turned
the attention of entrepreneurs

to rubber wood. Under the plan-
tation development scheme of
the Rubber Board, on an average
4000 ha, of old and uneconomic
rubber trees have been replanted
with subsidy annuelly during

the last five years. In addition,
approximately 100Oha. of old
and uneconomic rubber areas
are also being replanted without
the Rubber Board's financial
assistance. Therefore, the total
annual replantingswill be around
BOOOha. By the endof the se-
venth five year plan, the areato
be replanted annually is targetted
at VOOOha. The replanting at the
current rate of SOOOha. pet annum
will give 991108m* of rubber
wood which can be converted
into value added products.

that about 438900m’ is used in
packing case industry. 49800m~
in small scale plywoods,
39600m* in veeners and splints
for safety matches and 3100m’
for other miscellaneous uses
Haridasan, 1985). It has been
ound that over 400 rubber
wood consuming units are fun-
ctioning in Kerala State. But
their problems and technical
facilities have not been studied
in depth and the survey was
taken up in this context.

Method of study

The study was based on the
data collected from a sample of
100 rubber wood consuming
units selected randomly from a
list of 400 units obtained from
the Directorate of Industries,
Date, relating to the year 1986-
87 were collected by interview
method using a pre-tested ques-
tionnaire. The rubber wood con-
suming units thus selected were
classified into different groups
according to the line manufactu-
ring. The data in each group
were then tabulated and analysed.
Furniture manufacturing units
and saw mills handling rubber
wood were not included in the
present study.

Finding

According to the line of manu-
facturing seven different groups
were identified. The major pro-
ducts manufactured out of rubber
wood are (1) packing cases, 2)
veneers and splints for safety
matches 3) teachest panels 4)
general plywoods 5) seat and
back for chairs. The distribution
of the sample according to the
| final product is given In table-1.

Table-1. Distribution of sample
according to their final product

Line of manu- percentage

facturing of the total no.
1. Packing cases 23.65
2. Veneers only 25,81
3. Veneers and splints 6.45
4. splints only 3.23
5. Tea-chest panels;
plywood 31,18
6. Seat and Back
for chairs 3.23
7. General plywood 6.45

The tea chest manufacturing
units accounted for 31.18% of
the total sample size followed
by units manufacturing veneers
and packing cases. The unit
manufacturing splints, seat and
back and general plywoods
accounted only a lower percen-
tage.

Annual inputs

The average annual consumption
as reported by the sampled
units among the different groups
are given in table 2.

Table-2. Average annual consump-
tion of rubber wood by differ nt
groups of rubber wood consu-
ming units

[Tne oTmanu-  Average annua

facturing consumption
(tonneslyear,
1. Packing cases 1623.3
2- Veneers only 510 0

3. Veneers & Splints

4. Splints only

5. Tea-chest panels &
plywoods

6. Seat and back for

1445,0
708.01

| 7. General plywoods



The above fi(jures as reported

by the sampled units may not
be fully true and an underesti-
mate is likely in many cases.
However, a comparative analysis
of the different groups shows
jhat the units manufacturing
packing cases ranked first in
average consumption which is
oniy to be expected. Haridasan
(1985) also found that packing
case units consume the largest
share of rubber wood produced
in the country. The average
consumption was the lowest in
the case of those units manu-
facturing seat and back for chairs
and general plywoods. Most of
the plywood manufactuiing units
reported that they use rubber
wood only as the inner plies

and the ouierveneers are made
of better quality wood.

the

Machinery and iirtpliments

List of machinery available with
the different groups of sampled
units are given below.

/Type of product

1. Packing cases

. Veneers

w

Splints

IS

. Tea-chest panels

o

. General plywoods

o

Seat and back for Chairs

| storage of Raw materials
and Final products

The methods of storage will
I alloct the quahly

RUBBER WOOD...,

units surveyed were found to
sto” the raw material in the open
yard and are, therefore, exposed
to the vagaries of nature, How-
ever, the finished products are
stored in closed or partially
closed sheds to protect them
from sun and rain.  The duration
of storage of the raw material
and the finished product was
found to vary among the differ-
ent groups. The average duration
of storage of raw material and
the finished product among the
different groups is given in
table-3.

Table-3.

not be stored for long periods
and also due to the poor liquidity
position of the owners, the ma-
nufacturing units will have to
report to distress sales during
periods of low demand in order
to reduce losses.

It may be recalled that all the
sampled units store loys in the
open ground. Though the storage
of logs in the North-South dire-
ction prevents cracking and end-
splitting to a certaif) extent,
only 2 per cent of the respon-
dents adopted this practice. By

Average duration of storage of raw material and finished

product among the different groups.

Type of unit

. Packing cases

Veneers

Splints

. Tea chest panels

Seat aud Back for chairs
. General plywoods

oupwn R

Machinery and implimmts

Band saw. Resaw, Circle saw. Cross
cutter. Plainer and Electric motor

Peeling machine. Cutting machine.
Grinder, Leveller saw board and
Electric motor.

Peeling machine. Chopping machine.
Grinder and Electric motor.

Peeling machine, Trimmer Splicer
Oiue mixer, Glue SP'«"]'-
saw Hand press, Hand/Hyd aullic
nres's Grinder, Wood cutter. Veneer
“utting table, ordinary saw and
Electric motor.

Peeling machine, Tritrmer, Splicer.
Cuttingtable, HydfauHc/Har™d p ess.
Circle saw, clamp set and Electric
motor.
Pﬁ)imobmachine. Cuttin
0C/N N i«

machine.
Glue spreader Cl,pp.r

fiand press, Hand saw and Eiectric
motor.

Duration of storage (in days)
Raw material Finished product

7-15 8-16
5-13 7-15
5-9 7-11
9-14 18-25
9-13 20-40
7-15 28-30

and large, the manufacturers
did not know this elementary
precaution. The internal loading
and transportation of logs was
found to be manual.

Sawing and Recovery

Input: output ratios will influence
to a large extent the profita-
bility of business and are indi-
cators of productivity. Tapping
wound and consequent callous
formation and the presence of
tension wood are serious pro-
blems which affect rubbar wood.
The wood can be peeled only
up to a certain diameter (around
6cm) equal to the diameter of
the shaft of the peeling machine.
The remaining core portion will
thus become a waste yvhicn is
discarded as firewood. Surtable
cosl effeclive technologists
which can be adopted atthe
small seals lesel mayhayeto be
developed to convert thrs into
value added.
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Introduction

In recent years there lias been an
increase in the demand for tim-
ber for wood-based industries in
India. The shrinking of forests
has lead to a short fall in the
supply of wood. The excess de-
mand over supply of timber has
resulted in the search for alter-
native sources or wood. Studies
in India and abroad have shown
that rubber wood after appro-
priate treatments could be used
as a substitute for quality timber.

Rubber tree is perennial, growing
to a height of about 30 m with
prolliic branches. It yields an
average of 198.22 of wood
per hectare of which 60% will
be trunk wood and the rest branch
wood. Until the 1950's rubber
wood has been used only as
firewood Increasing demand for
wood in recent yeais has turned
the attention of entrepreneurs

to rubber wood. Under the plan-
tation development scheme of
the Rubber Board, on an average
4000 ha. of old and uneconomic
rubber trees have been replanted
with subsidy annueily during

the last five years. In addition,
approximately 1000ha. of old
and uneconomic rubber areas
are also being replanted without
the Rubber Board's financial
assistance. Therefore, the total
annual replantings will be around
5000ha. Bythe end of the se-
venth five year plan, the areato
be replanted annually is targetted
at 7000ha. The replanting atthe
current rate of BOOOha. per annum
will give 991108m* of rubber
wood which can be converted
into value added products.

that about 438900m" is used in
packing case Industry, 49800m’
In  small scale plywoods,
39600m~” in veeners and splints
for safety matches and 3100m*
for other miscellaneous uses
(Haridasan, 1985). It has been
found that over 400 rubber
wood consuming units are fun-
ctioning in Kerala State. But
their problems and technical
facilities have not been studied
in depth and the survey was
taken up in this context.

Method of study

The study was based on the
data collected from a sample of
100 rubber wood consuming
units selected randomly from a
list of 400 units obtained from
the Directorate of Industries.
Date, relating to the year 1986-
87 were collected by Interview
method using a pre-tested ques-
tionnaire. The rubber wood con-
suming units thus selected were
classified into different groups
accoiding to the line manufactu-
ring. The data in each group
were then tabulated and analysed.
Furniture manufacturing units
and saw mills handling rubber
wood were not included in the
present study.

Finding

According to the line of manu-
facturing seven different groups
were identified, The major pro-
ducts manufactured out of rubber
wood are (1) packing cases, 2)
veneers and splints for safety
matches 3) teachest panels 4)
general plywoods 5) seat and
back for chairs. The distribution
of the sample according to the
final product is given In table-1.

Table-1. Distribution of sample
according to their final product

Lineofmanu-

percentage

facturing of the total no.
1. Packing cases 23.65
2. Veneers only 25.81

3. Veneers and splints 6,45
4. Splints only 3.23
5. Tea-chest panels’
plywood 31.18
6. Seat and Back
for chairs 3.23
7. General plywood 6.45

The tea chest manufacturing
units accounted for 31.18% of
the total sample size followed
by units manufacturing veneers
and packing cases. The unit
manufacturing splints, seat and
back and general plywoods
accounted only a lower percen-
tage.

Annual inputs

The average annual consumption
as reported by the sampled
units among the different groups
are given in table 2.

Table-2. Average annual consump-
tion of rubber wood by different
groups of rubber wood consu-
ming units

iTne *nanu-

Average annual
facturing

consumption
(tonnes/year)
1. Packing cases 1623.36
2. Veneers only 5l0.0C
3. Veneers & Splints S
4. Splints only 768.01.

5. Tea-chest panels S
plywoods

6. Seat and back for

| chairs

1 7. General plywoods

279.6
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The above figures as reported

by the sampled units may not
be fully true and an underesti-
mate is likely in many cases.
However, a comparative analysis
of the different groups shows
that the units manufacturing
packing cases ranked first in
average consumption which is
only to bo expected. Haridasan
(1985) also found that packing
case units consume the largest
share of rubber wood produced
in the country. The average
consumption was the lowest in
the case of those units manu-
facturing seat and back for chairs
and general plywoods. Most of
the plywood manufacturing units
reported that they use rubber
wood only as the inner plies

and the outerveneers are made
of better quality wood.

the

Machinery and impliments

List of machinery available with
the different groups of sampled
units are given below.

Typ9 of product

RUBBER WOOD....

units surveyed were found to
store the raw material in the open
yard and are, therefore, exposed
to the vagaries of nature. How-
ever, the finished products are
stored in closed or partially
closed sheds to protect them
from sun and rain.  The duration
of storage of the raw material
and the finished product was
found to vary among the differ-
ent groups. The average duration
of storage of raw material and
the finished product among the
different groups is given in
table-3.

Table-3.

Average duration of storage of raw material

not be stored for long periods
and also due to the poor liquidity
position of the owners, the ma-
nufacturing units will have to
report to distress sales during
periods of low demand in order
to reduce losses.

It may be recalled that all the
sampled units store logs in the
open ground. Though the storage
of logs in the North-South dire-
ction prevents cracking and end-
splitting to a certain extent,
only 2 per cent of the respon-
dents adopted this practice. By

and finished

product among the different groups.

Type of unit

. Packing cases

. Veneers

Splints

Tea chest panels

Seat aud Back for chairs
. General plywoods

S NCENFRENY

Machinery and impliments

Band saw, Resaw, Circle saw, Cross
cutter. Plainer and Electric motor

1. Packing cases

Peeling machine, Cutting machine,
Grinder, Leveller saw board and
Electric motor,

. Peeling machine. Chopping machine.
3. Splints Grinder and Electric motor.
Pealino machine, Trimmer Spicer
4. Tea-chest panels
press, Grindsr, Wood cutter, Vene.r
iutting table, ordinary saw and
Electric motor.
5. General plywoods
Circle saw, clamp set and Electrtr.
motor.
6. Seat and back for Chairs
motor. ~

Storage of Raw material*
and Final products

The methods of storage will
affect the quahty

Duration of storage (in days)
Raw material Finished product

7-15 8-16
5-13 7-15
5-9 7-11
9*14 18-25
9-13 20-40
7-15 28-30

and large, the manufacturers
did not know this elementary
precaution. The internal loading
and transportation of logs was
found to be manual.

Sawing and Recovery

Input; output ratios will influence
to a large extent the profita-
bility of business and are indi-
cators of productivity. Tappmg
wound and consequent callous
formation and the presence of
tension wood are serious pro-
blems which affect rubber wood.
The wood can be peeled only
up to a certain dianieter (around
6cm) equal to the diameter of
the shaft of the peeling macf>ine.
The remaining core portion wiU
thus become a waste wh.ch is
discarded as firewood. Suitable
cost-effective technologists
which can be adopted atthe
small scale level may have to be
developed to convert this into
value added.
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Introduction

In recent years there has been an
increase in the demand for tim -
ber for wood-based industries in
India. The shrinking of forests
has lead to a short fali in the
supply of wood. The excess de-
mand over supply of timber has
resulted in the search for alter-
native sources or wood. Studies
in India and abroad have shown
that rubber wood after appro-
priate treatments could be used
as a substitute for quality timber.

Rubber tree is perennial, growing
to a height of about 30 m with
proliiic branches. It yields an
average of 198.22 m* of wood
per hectare of which 60% will
be trunk wood and the rest branch
wood. Until the 1950‘s rubber
wood has been used only as
firewood Increasing demand for
wood in reccnt years has turned
the attention of entrepreneurs

to rubber wood. Under the plan-
tation development scheme of
the Rubber Board, on an average
4000 ha. of old and uneconomic
rubber trees have been replanted
with subsidy annuelly during

the lasi five years. In addition,
approximately I0OOha. of old
and uneconomic rubber areas
are also being replanted without
the Rubber Board's financial
assistance. Therefore, the total
annual replantings will be around
5000ha. Bythe endof the se-
venth five year plan, the areato
be replanted annually is targetted
at 7000ha. The replanting atthe
current rate of 5000ha. per annum
will give 991108m’ of rubber
wood which can be converted
into value added products.

that about 438900m’ is used in
jacking case industry, 49800m~
n small scale plywoods,
39600m’ in veeners and splints
for safety matches and 3100m’
for other miscellaneous uses
Haridasan, 1985). It has been
ound that over 400 rubber
wood consuming units are fun-
ctioning in Kerala State. But
their problems and technical
facilities have not been studied
in depth and the survey was
taken up in this context.

Method of study

The study was based on the
data collected from a sample of
100 rubber wood consuming
units selected randomly from a
list of 400 units obtained from
the Directorate of Industries.
Date, relating to the year 1986-
87 were collected by interview
method using a pre-tested ques-
tionnaire. The rubber wood con-
suming units thus selected were
classified into different groups
according to the line manufactu-
ring. The data in each group
were then tabulated and analysed.
Furniture manufacturing units
and saw mills handling rubber
wood were not included in the
present study.

Finding

According to the line of manu-
facturing seven different groups
were identified. The major pro-
ducts manufactured out of rubber
wood are (1) packing cases, 2)
veneers and splints for safety
matches 3) teachest panels 4)
general plywoods 5) seat and
back for chairs. The distribution
of the sample according to the
final product is given In table-1.

Table-1. Distribution of sample
according to their final product

Line ofmanu-

percentage

factoring of the total no.
1. Packing cases 23.65
2. Veneers only 25.81
3. Veneers and splints 6,45
4. Splints only 3.23
5. Tea-chest panels/

plywood 31,18
6. Seat and Back

for chairs 323

7. General plywood 6.45
The tea chest manufacturing
units accounted for 31.18% of

the total sample size followed
by units manufacturing veneers
and packing cases. The unit
manufacturing splints, seat and
back and general plywoods
accounted only a lower percen
tage.

Annual inputs

The average annual consumption
as reported by the sampled
units among the different groups
are given in table 2.

Table-2. Average annual consump-
tion of rubber wood by different
groups of rubber wood consu-
ming units

Line of manu- Average annual

i consumption
facturing (tonnes/year)
1. Packing cases
2. Veneers only 510.0U
3. Veneers & Splints
4. Splints only 708 00
5. Tea-chest panels &
plywoods 774.4n
6. Seat and back for
7. Gensral plywoods 459-10



The above fifjures as reported

by the sampled units may not
be fully true and an underesti-
mate is likely in many cases.
However, a comparative analysis
of the different groups shows
that the units manufacturing
packing cases ranked first in
average consumption which is
only to be expected. Haridasan
(1985) also found that packing
case units consume the largest
share of rubber wood produced
in the country. The average
consumption was the lowest in
the case of those units manu-
facturing seat and back for chairs
and general plywoods. Most of
the plywood manufectuiing units
reported that they use rubber
wood only as the inner plies

and the outerveneers are made
of better quality wood.

the

Machinery and impliments
List of machinery available with

the different groups of sampled
units are given below.

‘"Type of product

1. Packing cases

units surveyed were found to
store the raw material in the opet»
yard and are, therefore, exposed
to the vagaries of nature. How-
ever, the finished products are
stored in closed or partially
closed sheds to protect them
from sun and rain.  The duration
of storage of the raw material
and the finished product was
found to vary among the differ-
ent groups. The average duration
of storage of raw material and
the finished product among the
different groups is given in
table-3.

Table-3.

not be stored for long periods
and also due to the poor liquidity
position of the owners, the ma-
nufacturing units will have to
report to distress sales during
periods of low demand In order
to reduce losses.

It may be recalled that all the
sampled units store logs in the
open ground. Though the storage
of logs in the North-South dire-
ction prevents cracking and end-
splitting to a certain extent,
only 2 per cent of the respon-
dents adopted this practice. By

Average duration of storage of raw material and finished

product among the different groups.

Type of unit

. Packing cases

. Veneers

Splints

. Tea chest panels

Seat aud Back for chairs
. General plywoods

oapwNE

Machinery and impHments

Band saw, Resaw, Circle saw. Cross

cutter. Plainer and Electric motor

N

Veneers

Peeling machine, Cutting machine.

Grinder, Leveller saw board and
Electric motor.

@

Splints

Peeling machine. Chopping machine.

Grinder and Electric motor.

IS

. Tea-chost panels

Peeling machine. Trimmer Spicer
glue mixer. Glue spreader.
saw Hand press,

Circle
Hand/Hydraullic

pfess, Grinder, Wood cuttei. Veneer
Suiting table, ordinary saw and
Electric motor.

o

. General plywoods

Circle saw, clamp set and Electric
motor.

Ll

Seat and back for Chairs G

p«»lina machine. Cutting machine,

mi«“ Gl>.e spreader C W -j

Hand press. Hanrl s»w and Electric
motor.

Storago of Raw materials
and Final products

The melliods of storage will
aflBCt the quality ol th®

Duration of storage (in days}
Raw material Finished product

7-15 8-16
5-13 7-15
5.9 7-11
9-14 18-25
9-13 20-40
7-15 28-30

and large, the manufacturers
did not know this elementary
precaution. The internal loading
and transportation of logs was
found to be manual.

Sawing and Recovery

Input: output ratios will influence
to a large extent the profita-
bility of business and are indi-
cators of productivity. Tapping
wound and consequent callous
formation and the presence ot
tension wood are serious pro-
blems which affect rubber wood
The wood can be peeled only
up to a certain diameter (around
6cm) equal to the diameter of
the shaft of the peeling machine
The remaining core portion w/iH
thus become a waste which is
discarded as firewood. Suitable
cost-effective technologists
which can be adopted atthe
small scale level mayhayeto be
developed to convert this into
value added.
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Introduction

in recent years there has been an
increase in the demand for tim-
ber for wood-based industries in
India. The shrinking of forests
has lead to a short fall in the
supply of wood. The excess de-
mand over supply of timber has
resulted in the search for alter-
native sources or wood. Studies
. India and abroad have shown
that rubber wood after appro-
priate treatments could be used
as a substitute for quality timber.

Rubber tree is perennial, grovving
to a height of about 30 m with
proi:.ic branches. Ityields an
average of 198.22 m’ of wood
jer hectare of which 60% will
36 trunk wood and the rest branch
wood. Until the 1950's rubber
wood has been used only as
firewood. Increasing demand for
wood in recent years has turned
the attention of entrepreneurs
to rubber wood. Under the plan-
tation development scheme of
the Rubber Board, on an average
4000 ha. of old and uneconomic
rubber trees have been replanted
with subsidy Bnnuelly during
the last live years. In addition,
approximately 1000ha. of old
and uneconomic rubber areas
are also being replanted without
the Rubber Board's financial
assistance. Therefore, the total

| replantings will be around
?B%?a Bythe end of the se-
venth five year plan, the area to
be replanted annually is targetted
at 7000ha. The replanting at the
current rate of 5000ha. per 1111
will give 991108m™* of rubber
wood which can be converted
into value added products.

that about 438900m’ is used in
packing case industry, 49800m*
in small scale plywoods,
39600m® in veeners and splints
for safety matches and 3100m*
for other miscellaneous uses
(Haridasan, 1985). it has been
found that over 400 rubber
wood consuming units are fun-
ctioning in Kerala State. But
their problems and technical
facilities have not been studied
in depth and the survey was
taken up in this context.

Method of study

The study was based on the
data collected from a sample of
100 rubber wood consuming
units selected randomly from a
list of 400 units obtained from
the Directorate of Industries.
Date, relating to the year 1986-
87 were collected by Interview
method using a pre-tested ques-
tionnaire. The rubber wood con-
suming units thus selected were
classified into different groups
according to the line manufactu-
ring. The data in each group
were then tabulated and analysed.
Furniture manufacturing units
and saw mills handling rubber
wood yvere not included In the
present study.

Finding

According to the line of manu-
facturing seven different groups
were identified. The major pro-
ducts manufactured out of rubber
wood are (1) packing cases, 2)
veneers and splints for safety
matches 3) teachest panels 4)
general plywoods 5) seat and
back for chairs. The distribution
of the sample according to the
final product is given In table-1

Table-1. Distribution of sample

according to their final product
Line of manu- percentage

facturing of the total no.

. Packing cases 23.65
2. Veneers only 25.81
3. Veneers and splints 6.45
4. Splints only 3.23
5. Tea-chest panels/

plywood 31,18
6. Seat and Back

for chairs 323

7. General plywood 6.45

The tea chest manufacturing
units accounted for 31.18% of
the total sample size followed
by units manufacturing veneers
and packing cases. The unit
manufacturing splints, seat and
back and general plywoods
accounted only a lower percen-
tage.

Annual inputs

The average annual consumption
as reported by the sampled
units among the different groups
are given in table 2.

Table-2. Average annual consump
tion of rubber wood by different
groups of rubber wood consu-
ming units

Line of manu- Average annua

facturing consumption
(tonnes/year

1. Packing cases 1623.3"
2. Veneers only 510.0
3. Veneers & Splints °
4. Splints only "GB.U
5. Tea-chest panels &

plywoods '
6. Seat and back for

chairs 2719.®

;7. General plywoods 4571
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The above figures as reported units surveyed were found to
fay the sampled urnits may not store the raw material in the open
be fully true and an underesti-  yarg and are, therefore, exposed
mate is likely in many cases. to the vagaries of nature. How-
However, a comparative analysis  ever, the finished products are

of the different groups shows stored in closed or partially
that the units manufacturing closed sheds to protect them
packing cases ranked first in the  from sun and rain. The duration
average consumption which is of storage of the raw material
oniy to bo expected. Haridesan and the finished product was
(1985) also found that packing  found to vary among the differ-
case units consume the largest ent groups. The average duration
share of rubber wood produced of storage of raw material and

in the country. The average the finished product among the
consumption was the lowest in different groups is given in

the case of those units manu- table-3.
factufing seat and back for chairs

and general plywoods. Most of Table-3.
ihe plywood manufacturing units

reported that they use rubber .
wood only as the inner plies Type of unit
and the outer veneers are made
of better quality wood.

1. Packing cases
2. Veneers
Machinery and impliments 3. Splints
. . . 5 4. Tea chesi panels
List of machinery available with 5. Seat aud Back for chairs
the different groups of sampled 6. General plywoods
units are given below.
Typ9 of product Machinery and impliments
1. Packing cases Band saw, Resaw, Circle_saw, Cross
cutter, Plainer and Electric motor
2 v Peeling machine. Cutting machine.
- veneers Grinder. Leveller saw board and
Electric motor.
. Peeling machine. Chopping machine.
3. Splints Grinder and Electric motor.
Peeling machine. Trimmer
4. Tes-chest panels i-niter Glue spreader. Circle
saw Hand press, Hand/Hydraullic
pus's, Grindel, Wood cutler. Veneer
cutting table, ordinary saw and
Electric motor.
Peelina machine. Trimmer. Splicer,
5. General plywoods ?MH ~atable Hydraulic/Hand press,
Sas= w “iani;.se.andB.c.nc
motor.
P,*eUnQ machine. Cutting machine.
6. Seat and back for Chairs Su mirGiue spreader C

Hand press. Hand saw and Electric
motor. _
The variation in the duration of
storage of Raw matsrials
and Final products

K duration of storage baM
Tho methods of stoiage will

alloctthe quality of >he

not ba stored for long periods
and also due to the poor liquidity
position of the owners, the ma-
nufacturing units will have to
report to distress sales during
periods of low demand in order
to reduce losses.

It may be recalled that all the
sampled units store loys in the
open ground. Though the storage
of logs in the North-South dire-
ction prevents cracking and end-
splitting to a certain extant,
only 2 per cent of the respon-
dents adopted this practice. By

Average duration of storage of raw material and finished
product among the different groups.

Duration of storage (in days)

Raw material Finished product
7-15 8-16
5-13 7-15
5.9 7-11
o1 18-25
9-13 20-40
7158 28-30

and large, the manufacturers
did not know this elementary
precaution. The internal loading
and transportation of logs was
found to be manual.

Sawing and Recovery

Inputr output ratios will influence
to a large extent the profita-
bility of business and are indi-
cators of productivity. Tapping
wound and consequent callous
lormation and the presence of
tension wood are serious pro-
blems which affect rubbat wood.
The wood can be pealed only
up to a certain diameter (around
6cm) equal to the diameter of
the shaft of the peeling machine
The remaining core portion will
thus become a waste which is
discarded as firewood. Suitable
cost-effective technologists
which can be adopted at the
small scale level may have to be
developed to convert this into
value added.
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Introduction

In recent years there has been an
increase in the demand for tim-
ber for wood-based industries in
India. The shrinking of forests
has lead to a short fell in the
supply of wood, The excess de-
mand over supply of timber has
resulted in the search for alter-
native sources or wood. Studies
in India and abroad have shown
that rubber wood after appro-
priate treatments could be used
as a substitute for quality timber.

Rubber tree is perennial, growring
to a height of about 30 m with
pro*;.'ic branches. Ityields an
average of 198.22 m’ of wood
jer hectare of which 60% will
)e trunk wood and the rest branch
wood. Until the 1950's rubber
wood has been used only as
firewood. Increasing demand for
wood in recent years has turned
the attention of entrepreneurs

to rubber wood. Under the plan-
tation development scheme of
the Rubber Board, on an average
4000 ha. of old and uneconomic
rubber trees have been replanted
with subsidy annueily during

the last five years, in addition,
approximately l100Oha. of old
and uneconomic rubber areas
are also being replanted without
the Rubber Board's financial
assistance. Therefore, the total
annual replantings will be around
5000ha. Bythe endof the se-
venth five year plan, the area to
be replanted annually is targetted
at 7000ha. The replanting at the
current rale of BOOOha. per annum
will give 991108m™ of rubber
wood which can be converted
into value added products.

Facilities and Problems

REGHU C. P,,

that about 438900m~ is used in
sacking case industry. 49800m®
n small scale plywoods,
39600m™* in veeners and splints
for safety matches and 3100m’
for other miscellaneous uses
Haridasan, 1985). It has been
ound that over 400 rubber
wood consuming units are fun-
ctioning in Kerala State. But
their problems and technical
facilities have not been studied
in depth and the survey was
taken up in this context.

IVlethod of study

The study was based on the
data collected from a sample of
100 rubber wood consuming
units selected randomly from a
list of 400 units obtained from
the Directorate of Industries.
Date, relating to the year 1986-
87 were collected by interview
method using a pre-tested ques-
tionnaire. The rubber wood con-
suming units thus selected were
classified into different groups
accoiding to the line manufactu-
ring. The data in each group
werethen tabulated and analysed.
Furniture manufacturing units
and saw mills handling rubber
wood wef® Included in the
present study.

Finding

According to the line of manu-
facturing seven different groups
were identified. The major pro-
ducts manufactured out of rubber
wood are {1} packing cases, 2)
veneers and splints for safety
matches 3) teachest panels 4)
general plywoods 5) seat and
back for chairs. The distribution
of the sample according to the
final product is given In table-1.

& HARIDASAN V.

Rubber Researcli Institute of tndia, Kottayam-9.

Table-1. Distribution of sample

according to their final product
Line of manu- percentage

facturing of the total no.

Packing cases 23.65
2. Veneers only 25.81
3. Veneers and splints 6.45
4. Splints only 3.23
5. Tea-chest panels,’

plywood 31,18
6. Seat and Back

for chairs 322

7. General plywood B6.4E

The tea chest manufacturing
units accounted for 31.18% of
the total sample size followed
by units manufacturing veneers
and packing cases. The unit
manufacturing splints, seat and
back and general plywoods
accounted only a lower percen-
tage.

Annual Inputs

The average annual consumptio’
as reported by the sampled
units among the different groups
are given in table 2.

Table-2. Average annual consump
lion of rubber wood by different
groups of rubber wood consu-
ming units

Line of manu- Average annui

facturing consumption
(tonnes/yea

1. Packing cases 16'23.v
2. Veneers only 510.C
3. Veneers & Splints 1445,
4. Splints only 708.(
5. Tea-chest panels &

plywoods '
6. Seat and back for

chairs 279.«

7. General plywoods
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The above figures as reported
by the Batnpled units may not
be fully true and an underesti-
mata is likely in many cases.
However, a comparative analysis
of the different groups shows
that the units manufacturing

® packing cases ranked first in the
average consumption which is
only to bo expected. Haridesan
(1985) also found that packing
case units consume the largest
share of rubber wood produced
in the country. The average
consumption was the lowest in
the case of those units manu-
facturing seat and back for chairs
and general plywoods. Most of
the plywood manufactuiing units

units surveyed were found to
store the raw material in the open
yard and are, therefore, exposed
to the vagaries of nature. How-
ever, the finished products are
stored in closed or partially
closed sheds to protect them
from sun and rain.  The duration
of storage of the raw material
and the finished product was
found to vary among the differ-
ent groups. The average duration
of storage of raw material and
the finished product among the
different groups is given in
table-3.

Table-3. Average duration of storage of taw material

not be stored for long periods
and also due to the poor liquidity
position of the owners, the ma-
nufacturing units wili have to
report to distress sales during
periods of low demand in order
to reduce losses.

It may be recalled that all the
sampled units store logs in the
open ground. Though the storage
of logs in the North-South dire-
ction prevents cracking and end-
splitting to a certain extent,
only 2 per cent of the respon-
dents adopted this practice. By

and finished

product among the different groups.

reported that they use rubber
wood only as the inner plies
and the outer veneers are made
of better quality wood.

Machinery and impliments

List of machinery available with
the different groups of sampled

units are given below.

'Typo of product

[

Packing cases

N

Veneers

«

Splints

»

Tea-chest panels

o

General plywoods

[

Seat and back for Chairs

I Storage of Raw materials
and Final products

I The methods of storage
affect the Qualitv of the final

Type of unit

Packing cases

Veneers

Splints

Tea chest panels

Seat aud Back for chairs
General plywoods

OB WNE

Machinery and impliments

Band saw, Resaw. Circle saw. Cross
cutter, Plainer and Electric motor
Peeling machine. Cutting machine.
Grinder, Leveller saw board and
Electric motor.

Peeling machine, Chopping machine.
Grinder and Electric motor.

Peeling machine, Trimmer Spicer
Qlue mixer. Glue spreader. Cite e

saw Hand press, Hand/Hydrauilic
S s, Grinder, Wood cu.ter. Veneer

culling tabie, ordinary saw and
Electric motor.

pAfiiina machine. Trimmer, Splicer,
Cutting table, Hvdraullc.'Hand press,
Circle saw, clamp sat and Eieclrii:
motor.

Pealina macliins. Cutting mechine,
Sne rMixer Glue spreader, Clipper.
motor.

Tiie variation in the duration of

itie duration of

Duration of storage (in days)

Raw material Finished product
7-15 8-16
5-13 7-15
5-9 7-11
9-14 18-25
9-13 20-40
7-15 28-30

and large, the manufacturers
did not know this elementary
precaution. The internal loading
and transportation of logs was

found to be manual.

Sawing and Recovery

Input: output ratios will influence
to a large extent the profita-
bility of business and ate indi-
cators of productivity. Tapping
wound and consequent callous
formation and the presence of
tension wood are serious pro-
blems which affect rubbar wood.
The wood can be peeled only
up to a certain diameter (around
6cm) equal to the diameter of
the shaft of the peeling machine.
The remaining core portion will
thus become a waste which is
discarded as firewood. Suitable
cost-effective technologists
which can be adopted at the
small scale level mayhaye to be
developed to convert this into

value added.



Table-4. Average recovery of the
final product from raw wood

Line of manu- Recovery {29

facturing

1. Packing cases 83.58
2. Veneers 81.54
3. Splints 72.50
4. Teachesl panels 79.08
5. Seat and back 72.00
6. General plywoods 73.00

One m* of rubber wood was
found to yield 1060-1765 sq. m.
of plywood for tea chest panels.
Similarly. 1 n®of wood when
peeled yields 700-850 gross
sets of veneers (1 gross= 100nos)

Technical Problems with the use
of rubber wood

1. Tension wood

The common occurrence of ten-
sion wood, a natural defect,
creates'a variety of problems In
rubber wood working. In the
case of packing cases, while
sawing, the tension wood fibres
(gelatinous fibres) will come

up and stick to the saw. blade
preventing its free movement.
During plaining the curly tension
v-.'ood fibres make the surface
rough and fuzzy. Warping and
twisting are other problems
associated with tension wood.

Problems associated with tension
wood are more pronounced in
the case of veneers used in
safety machines. The veneers
peeled from the tension wood
7ones are very rough. Hence,
while folding, the tension wood
fibres will be projected out. This
will also create problems while
pasting the labels on the match
box. Severe warping and twisting
of the outer and inner veneers
will prevent the free movement
of the inner veneer of the match
box Inwhich splints are placed,

The presence of tension wood
ajso causes warping of splints
which, as a results, get distorted.
The problems due to tension
wood are not so serious in the
case of general plywoods, tea
chest panels and seat and back
for chairs.

2. Tapping wound

Callous formation, discolouration
and wood damage due to tap-
ping wound results in severe
losses. Losses due to tapping
wound are much pronounced in
the case of veneers, general
plywoods and tea chest panels.
Veneers when peeled from such
portions for match boxes and
tea chest panels will be brittle
and break soon;

Discolouration

Discolouration of wood when
peeled affects the quality of ven-
eers, splints and tea chest
panels considerably. Respond-
ents to the survey reported that
discolouration is low if veneers
can be dried immediately after
peeling. Some of the units
were found to fumigate the splin-
ts with sulphur to retain the
original wood colour. The units
manufacturing veneers, sp-
lints, and tea chest panels were
found to sun-dry them immedi-
ately after peeling to retain the
original wood colour.

Borer attack

Attack of borers was reported to
be the most serious problem in
storage of the finished products,
The products made out of rubber
wood cannot be stored for

long periods in Kerala due to
the attack of wood borers. How-
ever. the respondents pointed

out that this is not a serious
problem in high altitude regions
and North India. The study
showed that its attack is more
serious during periods of dry
spells after occasional rains.

Sap stain fungus infection

When the finished products are
stored under moist conditions,
especially during rainy season,
infection by sap stain fungus
causes a bluish black discolour-
ation. Veneers when stored,
due to fungus infection will stick
together and form a lamp
which in turn will result in deter-
ioration in quality of the final
product as well as reduction in
the rate of recovery.

There is no evidence in the survei
as to the treatment of raw
material for preservation. How
ever, some manufacturers subj-
ect the final product to simple
methods of treatment. The pro
ducers of splints were fourjd to!
fumigate it with sulphur to retaiti
the original wood colour.
While borax-boric acid treatment
was practised by two plywood
manufacturing units, one treated
it with a chemical formulae
supplied by the Indian Plywood
Research Institute. Only 16 pa
cent of the surveyed units follow-
ed some form of chemical
treatment of the finished products

General problems of Rubber
wood consuming units In
Kerala

Technical problems with the usi
of rubber wood and the conse-
quent low quality of the produc
generate problems for rubber
wood consuming units in Kerala
The poor quality of the final
products results in low demani
for products made out of rubber
wood.

The units manufacturing veneei
and splints are now facing a
slump, in the market due to th
emergence of card-board boxes
as a substitute for the outer
veneers of safety matches. Th«
also face severe competition
from units in Tamil Nadu procu
ing rubber wood, mostly from
Kerala, as fire vwood from whici
logs of appropriate sizes are
converted into veneers and splin
for safety matches at compara-
tively much lower wages, Thui
these units in Tamil Nadu have
clear edge overthose in Kerala
in the comparative cost of pro
uction. The reduction in the
excise duty for card-board box
have accelerated the substitu-
tion of veneers by card-tir>afd
boxes. The above factorf hav»
resulted in poor demand for
veneers and splints manufactur
in Kerala which in turn resulted
in accumulation of inventories,
Since the product cannot be
stored for long periods, accuiri
lation of stock will result in di-
stress sales.



producers of tea chest panels also
face simitar problems. The
recent infroduction of gunny bags
with plastic coatings as a substi-
luie for tea chest panels has
eroded the demand for tea chests.
The poor quality of the final
product made out of rubber wood
and the emergence of substitu-
tes have resulted in poor demand
and consequent distress sales.

There is therefore, necessity to
improve the quality of the raw
materials and the final products
for sustained development of

RUBBER WOOD,..,

riibbar wood based industries,

to sum up the technical probl-
ems revealed from the survey

are presence of tension wood
warping tapping wound, disco-
loration, borer attack and infect-
ion by sap stain fungus. Most
of these problems can be tack-
led by an extension activity from
the Rubber Research institute
of India and developing cost effe-
ctive and viable technologies
which can be adopted at the small
scale level, prospects of using
rubber wood in sectors other
than those mentioned above also
desen/e investigation.
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RUBBER CULTIVATION IN VIETNAM

Will the already crowded market for natural rubber soon have more competition? According to
Agence France Presse, the Paris-based news organisation, Vietnam, with massive support from
the Soviet Union, expects to begin tapping this year or next the first of 50000 hectares of

rubber trees planted In 1980/81.

However, this joint USSR-Vietnam project faces tremendous
obstacles because of the lack of trained plantation workers and an NR processing mdustry

that dates back to the French colonial time. A separate report from the West German
Handelsblatt newspaper, said initial tapping began last year, but the quahty of the latex
wasn't high enough to be offend on the world matkat. In

Rubber Ministry Diraotor Huynh Van Nghia, said, maThis (procassmg

Plantation workers,
Saigon)

many of whom wer
in the early 1980s to helPcleat <h»
jobs in Vietnam and yat receive low

g ~

Js our waaknass. Wa w,i

plantations, have ona oi the toughest

1978. following North

Vietnam. At that time, the Soviet
that in its heyday covered 142000

Union and Vielnam agreed to redev p
hactares; in 1978, though, rubber
cultivated) and annual production w

A similar agreement was

rubber trees in the 10-13 degrees N.
hectares by the year 2000. In return
the Soviet Union is to receive natural
already has reduced its planned

coming on stream. Nghie sees grand P1 - oMh V
assistance, we want to produce 9“" =
valuable products
ing facility is a 66-ye.r old factory built y

City. (European Rubber Journal)

"~l.ad as saying.
like truck 'V "J~AN AtheFrench in Dau Tieng, 100 km north of HoChi Minh

70000 hectares {of which only half weie
l,,,,din”™ to the AFP a.icle.
Handelsblatt article staled, lor planting
In Vietnam, the plan calls for
, »3.i3a,.ce in setting up the plBntations

300.000

article states.hat the USSR
anticipation of the plantations

Vietnamese rubber industry. ms\With Soviet

more

The



luteriiational Commodity Agreements;
The Case of Natural

The recent history of commodity
agreements is littered with fail-
ures, missed opportunities and
growing tensions between the
developed and developing coun-
tries. The fall in oil prices and
the dissensions within the Orga-
nisation of Petroleum Exporting
Countries (OPEC) demonstrated
Inability of the third world cartels
to control commodity prices.
Despite the protective commodity
agreements, prices of many raw
materials have fallen sharply in
recent years and the loss in reven-
ues has decimated many third
wo-Ild producers. A corollary of
thodeclining commodity prices is
the deteriorating terms of trade
of the developing exporters vis-a-
vis the developed importers.

An international commodity
agreement (ICA) is aformal agree-
ment between the countries pro-
ducing and consuming a commo-
dity to control the market in some
respect. Some forty ICAs cover-
ing thirteen commodities have
been concluded since 1931.
Although the details of their
objectives have varied, virtullay
all have sought to stabilise as well
as to increase the price of the com-
modity concerned. The present
plight of many primary commodi-
ties suggest that the underlying
political and economic factors
that determine the fortunes of the
commodities are beyond the
control of producers. The fate
of Chinese green tea during the
turn of the 20th century and
recently the declining fortunes
of sugar are clear cases which
illustrate the fact that a handful
of eransnational corporations can
dr-termine the destiny of the
primary commodities." At the end
of 1985 only four agreements

THARIAN GEORGE K.
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capable of influencing prices
were still in operation and only
one of these was actively doing
50.*

The two basic objectives of the
commodity agreements appear

to be: (1) to stabilise commodity
prices and (2) to ensure remuner-
ative or equitable prices-that is,
generally to raise them. The
available indicators tend to sugg-
est that the efforts of the commo-
dity exporters to achieve the
basic objectives are marred by

a multitude of factors arisirtg
mainly from the basic conflict of
interests between the producer
and consumer countries on the
one hand and the bluntness of
the instruments used to achieve
the objectives on the other.* Even
today, after protracted negotiat-
ions during more than the last
fifty years, the issue of price
stabilisation of various commo-
dities remains unsolved and the
proposal for setting up a multi-
billion dollar fund to finance an
ambitious commodity price stabi-
lisation programme has never
attracted sufficient international
backing to come Into force-a
measure of dwindling enthusiasm
of the industrialised countries
for commodity cooperation. None
of the nfew agreements has
economic muscle. Like the cocoa
and sugar pacts, they are forums
where importing and exporting
countries exchange information
and discuss issues of mutual
interest-except the critical one

of prices.

Many observers feel that the

developed importing countries are
dictating terms in the international
commodity trade due to a number
of interrelated advantages enjoy-
ed by them. One among them Is

Rubber
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the emergence of close substitu-
tes and synthetics patronised by
the developed countries. The
synthetic substitutes have steadily
and systematically been replacinj
the natural products from the
world market.

This paper is an attempt to ana-
lyse the implications of the so-
called "substitute revolution”
which has contributed consider-
ably to the futility of ICAs by
examining the specific case of
Natural Rubber (NR).

Tfie case of Natural Rubber

The plight of natural rubber (NR
is a classic case where synthetic
rubber (SR) has steadily replacei
it in the international market.
For instance, as on 1984 around
70 per cent of world rubber
production is accounted for by
SR and the share of NR in
total world rubber consumption
has declined from 64.0 perc'>nr
in 1955to 32.5 percent. 1984.*
Table I shows the trends in worl
production and consumption of
NR and SR between 1955 and
1984.

The significance of the year 195
was in fact that in that year
the U. S. Government sold its
Synthetic Rubber production
capacities to the private sector
The subsequent dynamic growtf
of the SR industry was mani-
fested in the continuous d-Jtlint
in the relative price and the rel(
tive share in consumption of
NR*. It is inteteresting to note
that during the oil price boom o
1973-75 there was no appre-
ciable increase in NR consumptic
inspite of the fact that SR pncei
registered a considerable incieaj
and the NR price relatively decii



Year

1956
1960
1965
1970
1975
1980
1981
1982
1983
1984

Table 1

Trends i,WortdP.d,cio,,,d Cons™,,
B.se: 1956-100

(1955-1984)
Production i
index of P réJdUthlon Percentage Percentage
index of share of
SR ) share of
NR in World SR
consumption  World
100 100 64.0 36.0
105 155 479 521
123 248 38.8 61.2
161 478 37 653
172 557 324 67.6
200 706 302
192 692 30.4
195 637 315 68.5
209 674 32.3 67.7
221 738 32.6 67.5

: (1) Midde P Smit, Globs Industry Report, Forecast for World

(2) Rubber Statistical Bullettin.

BubberEconorrry to the year 2000.

Ltd, LondonP~Z32.

London, January 1986, pp. 4-5.

Table 2

IRSG, Vol.

Macmillian Publishers

40, No. 4,

Percentage Share of Major Producers in NR production, net Exports
and Relative shares in consumption

Country

Malaysia
Indonesia
Thailand
Sub total
Sri Lanka
=ndia
China
Others

Grand Total

Share in Share in
World NR Net World
production NR Exports
359 43,3
26-2 286
14.8 168
76.9 88.7
33 35
43 nil
45 nil
11.0 7.8
100,00 10000

B ipcr

Domestic NR
consumption as a
X of domestic
production

4.3
6.6
5.0

10,6

ned«. The world cammodity
boom of 1972 also did not have
any appreciable impact on the
prices of NR,

Any at:empt to understand the
underlying economic factors
behind the erosion of NR share
~ consumption and stagnant or
OMIlining prices has to delineate
the production conditionsof NR
and SR as well as the market
structure.

Production Conditions of NR

NR production is concentrated

in three South-East Asian Coun-
tries, VIZ Malaysia Indonesia and
Thailand. As on 1984 these
three countries accounted for
more than 76 percent of total
production of NR. Table 2 gives
~e share of major producers of

NR production is not only concen-
trated in the developing coun-
tries, but a major portion of it
comes from the small holdings
in these countries. The figures

on the relative shares of domestic
consumption of the three major
producers indicate the absence
of a strong rubber goods manu-
facturing industrial sector in these
countries. These two factors,

viz, the predominance of small
holdings and a relatively higher
degree of e;<port-ortentation of
NR make NR producing countries
vulnerable to international price
fluctuations and dependent on
the developed importing coun-
tries. Table 3 shows the relative
shares of the major consumers in
the net imports of NR and the
share of the tyre sector in total *
NR consumption in each country.

The most striking feature of the
world rubber consumption is the
remarkably high share of cosum-
ption by the tyre sector in the
developed countries. A large
portion of the rest is accounted
by other automobile components
and commercial vehicle indu-
stries”™ (See table 3, col, 3).
Consequently, the policies
pursued by the tyre manufacturing
companies are very crucial in
determining the longterm trends
in the consumption of NR and SR.

At this juncture, it is essential



factors that promoted lhe tyre
compariies to switch over to SR.
Basicallv. the substitutability
between NR and SR in tyre and
tube manufacturing stems from
the development of ‘general pur-
pose' synthetic rubbers having
in varying degrees tlie properties
of NR. The basic requirement of
a tyre is to satisfy the “"product
specifications criteria™ (tyre
str* ngth. high spued and endu-
rance) and under these criteria
tyres can be made entirely from
NR.® However, technological
progress in the processing of SR
and tyre manufacturing has yiel-
ded tyres with improved proper-
ties, viz. tyre wear resistance
(tread wear), road adhesion
(weather resistance), groove and
sidewall cracking (resilience),
heat durability and cold flexibility
(Service Performance Criteria).
In fact, 'product specifications’
are essential requirements”™
whereas ‘'service performance’
though preferredare not essential.
U is claimed that the SR has
made its inroads into the

tyre industry by virtue of its
ability to meet these service
pt-rformance criteria? The major
technological innovation in favour
of NR so far has been the penet-
ration of radial tyres into the
tyre industry since the mid-sixties
in Europe. The spread of radial
tyres in Japan and USA in the
seventies coincided with the oil
crisis of 1973. The radial tyre is
known for its longer life compared
to the conventional crossply
tyres. It uses relatively more NR
as raw material. The growing
popularity of radial tyres and the
rise in prices of SR consequent
on the oil price boom of 1973
were responsible for the marginal
rise in the consumption of NR

Jn the recent period.

Production conditions of SR

One of the most important
characteristics of the structure
of the SR industry is a remar-
kable degree of concentration of
production by devefoped countries
who are the major consumers of
rubber. Table 4 shows the per-
centage shares in SR production
and the reported synthetic pro-
duction capacities.
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Table 3

The Percentage share of major consumers in the net imports of NR and
The Share of Tyre Sector in Total Consumption of NR (1984)

Percentage share

Share of the Tyre

Country in Net World sector in_total
imports of NR consumption cf
NR (In percentage)
€} @ ® ~
U. S. A, 215 76.6
E. E. C. 18,4 65.47™
Other Western Europe 6,6 N.A.
Japan 14.6 78.9
Sub Total 61.6
Total Eastern Europe 11.6 N. A
China 6.1 N. A,
Canada 2.9 N. A.
Rep. of Korea 4.3 N. A.
Others 14.0 N. A,
Grand Total 100.0

~The EEC figure includes the combined average of U. K., W. Ger-

many and Italy. During 1984 the share of tyre sector in Brazil

84.4 per cent,

was

Source: Some as table 2. See pages 10-12 and 36.

But the most striking characteri-
stic of the structure of the indu-
stry is its oligopolistic nature

and a higher degree of vertical
integration between SR producers
and tyre manufacturing industry.
For instance, according to one
estimate about 44 percent of the
SR production capacity in the U.S.
isowned by the tyre companies.
Further, as mentioned earlier, the
SR is processed from petrochemi-
cal feed stocks so that the indus-
try is closely linked to the petro-
chemical industry also. The back-
ward integration entails only
marginal extensions of the ma-
chinery used for oil refining to
process SR. Thus the SR industry
has the unique advantage of
both backward and forward inte-
grations with petrochemical and
tyre industries respectively. Such
vertical intergration facilities
permits intra-firm transfers and
protect the captive sales from
market inGtabilities to a large
extent. Thus it becomes evident
that the inclination of tyre
manufacturers is to us© the
synthetic rubber production capa-

city to the maximum at the
cost of NR.

As we have noted, the technical
progress in SR processing has
enabled it to make inroads into
the tyre sector through the
‘service performance’ criteria.
However, a study on the relaiive
share of NR concluded that on
techno-economic grounds NR's
potential share could range bet-
ween 40 to 50 percent”. Intere-
stingly. the observations made

in this study regarding the poten-
tial share of NR in total rubber
consumption stand in sharp
contrast with the trends in the
share of NR consumption among
the major consumers.'* A enta-
tlve observation that can ha B
made on the basis of the- trends
in the relative shares in consum-
ption of NR and SR is that the
patronage of SR consumption b®
the major consumers will not
only increase the dependency o
the major NR exporters but also ™
have serious implications m ~
terms of persistent instability

of NR prices and export earnings-"~



Relative Prices of NR and SR

Itis verv often claimed that the
mam (actor behind the steady
growth of theSR industry is the
folativDly higher and unstable
prices of NR, The main charact-
eristic attributed to the NR price
IS Its jnstability compared to the
list prices of SR. The SR prices
though very often lower than
the NR prices have made a
steady increase and since 1980
the SR prices have been ruling
higher than the NR prices.

An analysis of the relationship
between the trends in prices
of NR and SR and their relative
shares in consumption during

the last fifteen year period (see
table 5)gives certain interesting
results.  In both cases the
correlation between price and the
relative shares in consumption

is found to be insignificant.**
it becomes evident that the role
of price as a determining factor
of the relative shares of NR and
SR is trivial. Hence any attempt
to explain the trends in NR and
SR consumption in terms of the
observed pricw trends within the
traditional demand supply frame-
work will not be fruitful.

Meanwhile, it is interesting to note
that SR price has steadily increas-
ed relative to the NR price which
exhibits a higher degree of insta-
bility. Itis pointed out that
even though oil feedstocks and

energy inputs constitute about
production

costs, the elasticity of SR price

with respect to oil price approxi-

words, the observed relationship
between the prices of oil and SR
IS not significant which shows
the oligopolistic and verticaly
integrated nature of the SR
industry. Conversely, the NR
production sector is characterised
by the dominance of small hold-
ings, oligopsonistic purchase of
NR by tyre multinationals and
absence of a strong rubber goods
manufacturing base in the major
NR producing countries. To a
large extent, these three factors
underlay the formation of the NR
price as well as trends in relative
share in totalrubber consumption.
Experience suggests that captive
plant owners will regard their
supply of SR as an insurance
against the danger of the possible
formation of an NR cartel with
the implication of an upward
movement in the price of NR and
will not make strict economic
comparisons between the cost
of using captive SR and the cost
of using imported NR,

Besides SR other synthetics such
as plastics have also made inroads
into rubber market."*

Another important area of replace-
ment is latex foam (NR and SBR)
which has been in heavy com-
petition with the polyurethane-*

Table 4

Percentage shares of the major producers in SR production and
SR production Capacities

Share in Share in SR
SR production
Country production® capacities**
U.S. A 244 20
25,3
Total Western Europe 21.4
Japan 128
60 9
Sub Total 58 6
Total Centrally Planned 27.3
Economics 289
Others 125
- Share in SR production is , 95

<=Share In SR productior, capacilies is for the year 1985
as Table T nn 23-46

polyether chemical foams in end
uses such as mattresses and
cushions. In all the major rubber
consuming countries these latter
foams have virtually taken over
all of the cheaper end of the
market, leaving the high quality
end of the market, for latex foam.
Another important material which
has recently emerged as a comp-
etitor to rubber is the thermoplas
tics rubber'whose main uses in-
clude adhesives, modifiers for con-
ventional plastics and in products
such as footwear, sheeting etc.

The instability of NR price and
the fear of developed countries
about the possibility of the forma-
tion of 8 third world rubber cartel
after the second oil crisis in 1979
hastened the establishment of
the International Natural Rubber
Agreement which came into effect
in October 1980. The main
provisions of INRA are to stabilise
NR prices and to obtain a steady
growth in the export earnings of
the producer countries.  After
having successfully defended
afloor price for several years
since 1980, it has been unable
to divest itself of its large stocks,
despite cuts in its target prices.
Recently, in an attempt to link
floor price to production costs,
the NR exporters argued for an
increase in the INRA price range
on the basis of an increase in the
production costs to the tune of
fifty percent. The importers
reacted by pointing out that
they ere after price stabili-
zation, not price support.
This is an important distinction
which means that a floor price
can be lowered in line with

the long term market trends-no
matter what is happening to the
production costs. After the
failure of negotiations on a repla-
cement in May 1985, the INRA
was extended until 1987 beyond
its October expiry date. How-
ever, its long termchances of
survival are rated as poor by
those involved in these talks.

The case of NR is only an insta-
nce which exposes the fragility
of the framework in which many
of the commodity agreements
are operating. It also points to
the danger facing the third

world countries that take recour-



Table 5
s in Price and Relative Sliares in Consumption of NR and SR

Relative SR price (U.K. Relative
NR Price share of list price) share of SR
(London NR in total SBR-1500/2 in total
cif) RSS-t rubber con- E/tonne rubber con-
e,tonne sumption sumption
(in percentage) (in %
1970 180.4 34.7 165.00 65.3
1971 143.70 33.4 174.50 66.6
1972 147.70 32.4 176.75 67.6
1973 300.20 31.0 197.00 69.0
1974 342.20 29.4 347.00 70.6
1975 287,50 32.4 386.25 67.6
1976 475.00 30.7 419.50 69.3
1977 508.60 30.1 496.00 69,9
1978 552.70 29.8 545.00 70.2
1979 638.20 29.8 617.75 70.2
1980 663.00 30.2 697.00 69,8
1981 557.00 30.4 749.00 69.6
1982 517.00 315 835.00 68.5
1983 754.70 32.3 835.00 76.7
1984 764.90 32.5 N.A. 67.5
Source: Computed from Rubber Statisiical Bulleifn, IRSG (various issues)

se to undue specialization in
export crops, a prescription that
todav is being doled out by
the World bank.™

1 Before the introduction of

tea cultivation in British Colonies.
China was the only source of
supply of this beverage in the
form of unfermented green tea

to the virest. But after the succe-
ssful experiment of cultivating
tea in British Colonies, the
Chinese green tee was gradually
ousted from the world market
due to the promotion of fermen-
ted black tea by the British
Companies. This is a clear case
which shows that even the pre-
ferences of the consumers can be
changed by economic power resu-
Iting from a remarkable degree
of vertical integration. Today,
brand loyalty is the rule though
tea is not produced in any of the
western countries where these
multinational corporations are
based.

The gravity of theproblems facing
the sugar producers is evident
from the encroachments made by
the artificial sweetners made
from petroleum, biotechnology
and chemical derivatives. A
recent study (for details see
Frederic F Clairmonte and John
Cavanagh, Destruction of the
Sugar Industry”. EPW. Jan.
14th 1986. P-18) on the sugar

industry shows the implications
of the policies pursued by the
US based soft drink giants on
sugar. Itis also pointed out that
developments in chemical and
biological processes are now
confronting the familiar beverage
trinity of cocoa, coffee and tea.
Flavour chemists have deployed
enzyme fermentation technology
to create cocoa substitutes that
cost half as much to produce as
natural cocoa extracts.

2 For adetailed discussion see
the World Development Report
(1986). World Bank. Oxford
University Press. 1986. pp.
136-137.

3 The two main instruments of
ICAs have been buffer stocks
and controls on production and
exports. For a detailed discuss-
ion on the shortcomings of
these Instruments with regard to
individual commo es, see

pp. 134-135, ibid. Itis also to
be noted that, more than the
instruments, the fragility of the
frame work in which various

i C As are operating, also
contributed to the failures.

4 For details see Hidde P Smith,
Globe Industry Report. Fore-
casts for the World Rubber Eco-
nomy to the year 2000Macm\-
llian Publishers Ltd London.
1984 p. 332 Also see Rubber

Statistical Bulletin. IRSG
Vol. 40, No. 4 January 1986,
London, pp.4-5,

5 C. sufinTan. "World Rubbei
Market Structure and Stabilisa-
tion, An Econometric Study",
World Bank Staff Working p apei
No. 10 World Bank, Washino-
ton D. C, 1984, P-2.

6 The SR is processed from the
oil feed stock and therefore,

an increase in oil price will
naturally result in an increase it
SR pries. For instance, during
the oil price boom of 1973,

the average SR price promptly
increased to the tune of 60ya
in 1974 and in 1975 tor the
first time the NR spot price be-
came lower than the SR price,

7 For details see Rubber Sta-
tistical Bulletin, P-36 Opcit and
Hidde P Smith, p-185. Op. cit.

8 C. Suan Tan, P-21, Op,
9 ibid, p-22

10 Colin Barlow, Prospects of
Natural Rubber” Economic Re-
cord. Vol. 46. 1970, PP-482-496.
It is also to be noted that the
world oil and tyre industries are
domoinated by seven and nine
transnational corporations respe-
ctively.

11 PW Alien, P.O. Thomas

and BC Sekhar, The Techno-Eco-
nomic potential of Natural
Rubber in Major End uses.
MRRDB, t~onograph No. h
Kualalumpur, 1974.

12 For instance, the share of
SR in total rubber consumption
has gone upto 73.3% in UK,
63,9% in France, 61.0% in West
Germany and 63.5% in Japan
respectively as on 1984.

13 Applying't’ test in thes two
cases, the correlation is found
to be statically insignificant at 1%
and 5 % levels of significance.
14 C, Suan Tan. P-164 Op,

15 The areas which have been
invaded by plastics are PVC. in
flooring, footwear (soles, heels)
cables, garden hose and wide
range of domestic fittings. PW
Allen, P O. Thomas and B, C.
Sekhar, p 14. op,cit.

16 See for instance World
DevelopmentReport 1988

t/i* trtlela Is rapioduead from -Socitl
Sclantisf 167-168. Aptll-May. 16B7.
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* new concept in bani<inp

In the nation building task. Banks
as premier credit institutions in
the country have to play a pivotal
role with particular emphasis on
ensuring economic emancipation
of weaker sections including
Harijans, Glrijans, Adivasis

etc. The Regional Rural Banks
set up in 1976 by the Central
Govt have rendered yeomen
service in this sphere.

In accordance with the rules laid
down in the Regional Rural Bank
Act, the North Malabar Gramin
Bank was established on 12th
December 1976. The rural banks
function with the active collabor-
ation of Central-State Govern-
a™nts and sponsor banks.  The
most important objective of the
rural banks is to assist the
economically weaker sections of
the society, small and marginal
farmers and farm labourers. A
project which is found to be
reproductive would be financed
by rural banks.

The North Malabar Gramin Bank
has 118 branches spread over in
its entire area of jurisdiction in
the two adjoining districts of
Cannjnore and Kasargod, There
are at present 821 emplo/ees
working in various d«ipartments
and branches. The NMGB is
sponsored by the Syndicate Bank,
The Syndicate Bank is appointing
itsChsirman, ManagingOirector
and Chief Inspector. The admini-
strative council consists of the
representatives of Central-State
Governments, NABARD(National
Bank for Agricultural and Rural
Development} Reserve Bank and
Syndicate Bank.

Farmers' Information
Exchange Clubs

The bank believes in maintaining
_Dfrtonat contacts with the

ARAVINDAN

functioning of such banks whoUv
depends on the intimate relation-
snip It maintains with its custo-
mers regularly. The Farmers'
information Exchange Clubs have
deep roots in villages where both
the representatives of the club
and the farmers sit together and
sort out problems that deserve
immediate attention.

The Regional Committee of the
Syndicate Agriculture foundation
sponsored by the Syndicate Bank
is operating from its Head quarters
in Cannanore. Shri KM Nambiar,
Chairman of the Bank is controll-
ing the activities of the Regional
Committee. The Regional
Commitiee established in 1980
has 93 Farmers' Information
Exchange Clubs. Along with
this there are 12 Future Farmers
Clubs and 6 Farm Clinics. Of
them, 73 are functioning under
the various branches of the Bank.
Trainings, discussions, study
tours, seminars etc are some of
the programmes undertaken by
the FIECs. Distribution of high
yielding planting materials among
farmers, free medical camps etc
are some of the activities of these
clubs.The Bank also gets the un-
sti >ted support and co-operation
of the Rubber board inimplement-
ing these programmes. There is
also one rubber nursery at
Eruvessy undjr the auspices of
the FIEC from where 4410 poly-
bag seedlings were distributed

to its members. The nursery
secured a profit of Rs 14448,00
towards sale of planting materials.

State and national level awards
are given to the best club which
renders meritorious service in
their respective areas. The awards
for the last 3 consecutive years
have been won by the FIECs of

farmer is also selected and pre-
sented with awards etc,

"Karshaka Lokam” is the public-
ation of the Regional Committee
which functions under the Syndi-
cate Agricultural foundation.
1200 copies of the magazine
are being printed every month.

The members of FIEC assemble
at least once in every month.

A minimum of 40 members are
attending the meeting convened
to discuss the problems pertaining
to their area. Itis reported that
no other bank has ever attempted
to organise such centres. The
President of Eruvessy FIEC is
Francis Alath and Secretary
Abraham Kamplanickal. The Che-
mperi Branch of the Bank has
disbursed Rs. 204050,00 under
the RPD Scheme.

Rubber Plantation Develop-
ment Schama

The Bank had implemented the
Rubber Plantation Development
Scheme drawn up for the period
1980-B5 with the active assis-
tance of the NABARD. In
Cannanore, rubber cultivation
marked the beginning of a new
era of hectic activities. The
hardworking people who settled
down in the surrounding areas of
the hilly tracts identified these
areas as most suitable for rubber.
During 1959-60 rubber was
planted only in 5756 hectares in
Cannanore District. By the end
of 1984 the lotdl area under
rubber cultivation went up to
22330 ha. Relentless efforts of
the growers and adoption of
modern mathodsof cultivation
helped very much in bringing
more area under rubber. As agai-
nst 187 kg per hectare in 1960-
61 the production rose to 598



The position of Caiinanore

Of Ihe torai area under rubber in
Kerala,Canfianore contributes only
8% ,though it is apotential area for
expgansion of rubber cultivation.
In the annual reports prepared
by the Bank separate provision

is made for plantation crops.

Under the RPD Scheme for the
year 1985-86.the bank had
distributed loans for rubber
cultivation in 500 hectares. As
the scheme ended in 1986, the
Bank had drawn up a new
programme for 1986-87 with the
approval of NABARD.

The cost of production calculated
per hectare is Rs. 27,700.00.

In the case of those who use
polybag plants, loans are disbursed
in 6 instalments. For those who
plant budded materials, loans
are distributed in 7 instalments.
Loans are repayable in five equal
annual instalments. As on 30
June 1987 the Bank had advan-
ced Rs. 73.05 lakhs towards
loans for planting rubber in
573.35 ha. Cannanore being a
potential area for rubber develop-
ment, the Bank proposes to
continue the loan schemes in the
years to come.

Shri Samson John.
inaugurating

Branch Manager,
the distribution of poly bag plants.

Loan for Rubber Roller

The loan is made available to a
grower who has a minimum of
one hectare land of his own.

The average cost of the roller *
is calculated as Rs.5500.00. The
expenditure for constructing the
shed is estimated to be

Rs. 1500.00. The loan if availed
need be returned in a period of
12 years. Under the scheme
which started in 1986, an amount

Eruvessey is

Shri Urumbil Joseph receives the first poly bag plant.

ot Rs. 3.50 lakhs has been disinj
buted to eligible growers as on i
30.6.1987 towards purchasing -
the rubber roller and constructiitf
the shed. This scheme also >
will be continued. During the ’
last 10 years, the Bank has dis *
bursed Rs. 14. 19 crores to\
1152714 customers under differ
ent sectors. 1

Development programmes

The Bank is always in the fore-
front in formulating policies to
eradicate poverty under the
Integrated Rural Development
programmes and implementing th
20point programme being unde
taken by the Central Govt The
Bank secured the first position
Kasargod District for implement-
ing th© programmes under the

intergrated rural development ‘
scheme. It has second place in Lk
Kasargod District. Under the ?[
IRDP. the Bank disbursed r-:

Rs 106.50 lakhs to its 4359

customers. The Bank is imple-tl
menting various schemes to help|p
the farmers with the refinancin--
of the NABARD. {1

The Bank has played a construcj
tive role to implement the variot ~
schemes under the social forestii

programme of the Kerala Govetr]

ment in 1986.

Vikas Volunteer Vahin*
Programme (vvv)

VVV is a voluntary organisation!
and its activities are based on |
the principle; development %
through credit. Various progra-1
mmes that fall under VVV, are
undertaken by the active assist-;
ance of the National Bank for m
Agriculture and Rural Develop-
ment.

The salient features of the VWV t
are based on the following five ?
principles. ~

To undertake farming with *
sophisticated modern technology*

- to stiictly adhere to the rules ™
and regulations in force from
time to time,

- to bring up production with ~
dedication and hardwork,



- to save a part of the excess
income generated from agricul-
ture and

to remit the loan promptiy.

VVV is functioning at the Padanna
Branch of the GramIn Bank and

It is popularly known as the club
of Bank's friends. The Padanna
unit of the VVV is the first of its
kind in India which is devoted
to the welfare of fisher folk.

Though the Bank had incurred

losses in the previous years™\t™
ts gratifying that it could over-
come the unfavourable periods
and make aprofit of Rs. 42 02
lakhs till the end of 1986  In
view of the slow increase of
profits, the loans are disbursed
purely depending on the refinanc-
ing policies of ihe NABARD and
the Sponsor Bank. Since the
loans are given on marginal inter-
ests, the Bank confronts much
difficulties 88 a financing institu-
tion and so ensuring economic
stability also becomes difficult,
Apart from being identified as a
banking institution, the North
Malabar Gramin Bank enjoys

the confidence of their large
number of clients which form
the basis of their popularity
among the people. Since 1985
Bank has adopted the Harijan,
ijan colonies under its juris-
diction and drawn up the schemes
for their integrated development.
Under the programme, 34 Hari-
jan/Girijan colonies have been
adopted so far.

The North Malabar Gramin Bank
has risen to the expectations of
the rural farming folk. But many
promises are yet to be fulfilled.

P

INDONESIAN TYRES FINDING OVERSEAS MARKETS

IndonBsian-nianutaclured tyros, sold in only a handful of counlries a faw years aoco. are

finding ready markers in more countries.

Indonesian lyres were sold

in more than 20

countries m 1986, including the United Kingdom, Italy, the Netherlands, Belgium, Saudi

Arabia. Malaysia, Hong Kong, Singapore and the Philippines. Recent certification of the

lyres by the U. S. Department of Transportation opens up the American market and is

expoced to contribute significantly to oyerseas sales. In 1986, Indonesian manufacturers

produced 4 6 million scooter and moter-cycle tyres-up from 3,9 million a yea, earlier and

4 9 million automobile tyres-up from 4 million Ihe preyious yea,:

Thenme tyre manu-

facturing companies employ about 9000 workets and Itaye the capacity to produce

some 7 million Buto lyres a year.



More funds will

Maximising Rubber

The Union Ministef of Commerce
and Finance Sri N D Tiwari
announced in Bangalore recently
that more funds will be allocated
for rubber development schemes.
He was addressing the National
Conference on Rubber convened
at Bangalore by the Central
Government on 13 December
1987 to review production and
productivity of natural rubber.

Action Plan

Various interests connected with
the rubber industry such as the
~lubber Board, the rubber produ-
cers and the rubber manufatuters
attended the conference. The
Chairman of the Rubber Board
Sri P C Cyriac who presented

the Action Plan for achieving
self-sufficiency in rubber by
2000 AD disclosed that about
50% of Rs. 53.43 crores allocation
for development of natural rubber
during the VII Plan has been
spent during the first two years
of the Plan period and that 60%
of the target for the whole Plan
has been achieved in this period
of two years. He pleaded with
the Minister to allot at least
Rs-85 crores for rubber production
programmes during the VIl
Plan.

Ihe Minister complimented the
Rubber Board for the impressive
record of performance and said
that the Plan allocation had to
be kept at a modest figure owing
to severe resource constraints.

In spite of this the Government
would be generous in allocating
funds for rubber development

as the need of the hour is to
Jttain self-sufficiency and avert
the outflow of foreign exchange
cn rubber Import. During 1986/87
the country had Imported as
much as 40.000 tonnes of
natural rubber at a foreign
exchange cost of Rs. 40 crores.
The gap in supply to this magni-
tude has been in existence for
the past many years and the

come forth for
Production

Union Minister of Commerce

indications are that it will con -
tinue to plague the country unless
additional efforts are made to
bridge the gap within the shortest
time possible. We have to
exploit the available natural
resources for this. The vast
scope for development of rubber
plantations in the nontraditional
region should be fully tapped to
maximise production, he exhorted.
Bolh production and productivity
in rubber has to improve. True,/
India ranks second in the world |
with a productivity of 930 kg

per hectare, next to Malaysia, but
we have to forge ahead, catch
up with Malaysia and ultimately
overtake it.

Problems

The representatives of the
planters from Tamilnadu recount-
ed the difficulties encountered

in getting old rubber areas
replanted as the Tamilnadu
Preservation of Private Forests
Act stand in the way of cutting
down old rubber trees. A lot of
applications have been pending
with the Tamilnadu Government
seeking permission for replantat-
ion of old rubber area. The
Government does not take any
action on the applications. Forest
has been defined nowhere in the
Tamilnadu Act with the result
that the Act can be extended to
any tract of land. Though rubber
is planted on land which is not
part of the forest, the Act pre-
vents one from removing the
tree growth for replantation.
Only if the entire

rubber plantations are bro -
ughtunder the jurisdiction of the
Central Government amplifying
the preamble to the Rubber Act,
1947, this problem could be
solved, they emphasised. Cul-
tivation, production and develop-
ment of natural rubber should be
under the Central Government's
purview. For replanting and
such other activities' permission
from the Rubber Board should
suffice, they pleaded.

The grower’s rooreseniative
Karnataka also pointed out Uiat !
the position is not different in
Karnataka either. ~ However,
consequent on relentless repre
sentations the State Governme-r'
have now come forward to enacl
a legislation exempting rubber
from the operation of the B
Preservation of Tree Act in
Karnataka, The I3ill has been
sent to the Union Government *
for obtaining the President's -
assent.

Revision of Price

Representatives of planters fiom
Kerala, M/s Joseph Monipally,
Jacob Thomas, George Josepii
Mundakal, M K Vidyadharan ad
James Makil pleaded for revising
the fair price band taking inio
account escalation in cost factors
and relating the price band to
ungraded rubber, the small
growers' produce, The rubber
plantation subsidy was fixed at
Rs,5000 per hectare in 1980
while the cost of cultivation
was Rs 15,000/-per hectare.
Today the cost is about

Rs. 30,000/°. The rubber pro-
ducing countries abroad have
achieved increase in prod'iction
by liberally assiting the planten
in newplanting and replanting.
They subsidise cost of cultivatlo
with liberal cash assistance to
meet over 50% of the expenses.
India may adopt an equally liberal
cash assitance programme since
rubber is a long gestation crop
in which the growers have to
wait without any income during
the seven year immaturity period
The rate of agricultural incomelajf
in Kerala is very high-65%,
which deprives the planter

of funds to plough back into
replantation. The Govt, of Kerala
has also disallowed the replant-
ation allowance in computing
the agricultural income. They
wanted that the Commerce
Minister may take up these issues
with the State Government for a
solution.

The Labour representative
Sri K Padmanabhan pleaded for
improved allocation of funds
for labour welfare measures ana
assisting workers in the unorga-
nised sector to build their own
houses. ~
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THE QUARTER

The revelation of the Chairman Shri  P. C.
Cyriac 1A' S in the Board meeting that im-
pressive progress has been made in respect
of the first three years of the Seventh Plan
strikes a good note especially at a time
when the Rubber Board spares no effort in
mobilising its resources to bring up produ -
ctionof natural rubber. The Chairman has
also announced a lot of new schemes ai-
med at the overall improvement of the pre-
sent position. The prospects are brighter.
The rubber growers in the country should
also strive hardto cope up with the efforts
of the Rubber Board. The old and unecono-
mic holdings are to be replaced by replanting
high vyielders on a warfooting which give
good returns. The total and dedicated in-
volvement of the rubber growing commu-
nity would bring forth concrete results for
ihe future. We have to achieve new heights
in our targets for the sustained improve-
ment of natural rubber production in the
country.



Sri P. C. Cyriac. Chairman
of the Rubber Borad
announced in Kottayam that
the Rubber Board has turned
out an impressive performance
during the first three years
of the VII plan achieving
about 80% of the target in
physical and financial terms
as aqainst 60% originally
envisaged within this time
frame. He was delivering the
the presidential address at
the 110lh meeting of the
Rubber Board held at the
council Hall of the Rubber
Board at RRII Buildings.
Kottayam 9. If this tempo is
maintained, he hoped that it
would be possible for the
Board to implement a plan
of about Rs- 75crores during
the VII Plan as against the
original target of Rs. 53

IMPRESSIVE

crores. and achieve an equa-
lly accelerated development
in physical terms.

About the demand-supply
position of rubber he stated
that the Statistics & Import
Export Committee had esti-
mated production and consu-
mption of NR during 1988/89
as 255,000 tonnes and
305.000 tonnes respectively,
leaving a gap of 50,000
tonnes to be met by imports.
Of this, 30,000 tonnes was
recommended for import; at
10.000 each during April,
May and June 1988.

He said that the Board has
set for itself a challenging
task of producing five lakh
tonnes natural rubber by 2000
AO. This can be achieved

only by planting new areas

in the non-traditional regions
and by replanting uneconomic
plantations in the traditional
regions. The target for plan -
ting rubber in the north-east
was 4000 hectares, against
which the achievement was
4500 hectares. During

1988 planting has to

take place at 6,000 hectares
and at 8,000 hectares
during the next two years.
Thereafter newplanitng

has to be stepped up

to 12.000 hectares per year
and two years after that,
15,000 hectares per year and
then to 20,000 hectares from
1994. Though extensive
areas are available for planting
in the north-east, availability
of planting matarial poses
problems. Last year about 6

PLAN PERF

lakhs of budded slumps were
transported to the north-east
from Kerala. This year it is
proposed to transport at least
10 lakhs of budded stumps,
tn order to locally generate the
planting material requirement,
six new nurseries are proposed
to be started in the region in
addition to encouraging the
state Farms Corporation of
India and the Tripura and
Assam Governments to set up
rubber nurseries.

Campaign

He said that the Board also
plans to mount a campaign

to generate enthusiasm among
the growers to immediately
replant all the old areas and
also to increase NR product-
ion in the short run by at

least 10,000 tonnes employing
upward tapping of old trees
in association with yield
stimulation.

The Rubber Board was
recoi”stituted by the Central
Goverment in October 1987.

One of the important steps
taken by the Board immediat-
ely after It assumed office
was organisation of a
Research & Development
Committee with representati-
ves from a cross section of
the various interests includ-
ing scientists and technologi-
sts. This Committee replaced
two Committees of the
previous Board viz, the Rese-
arch and Training Committee
and the Development and
Extension Committee- Apart

ORMANCE:

from three grower members
there are two scientists and a
technologist on the Committee
in addition to the Director of
Research and the Rubber
Production Commissioner.
The Committee has to examine
and recommend projects on
scientific and technological
research, development and
extension programmes and
their review and periodical
evaluation.

Research and develop-

ment efforts pave the way for
inventing innovations, new
processes and techniques in
any industry  The new Board
has rightly given first
priority to research and deve-
lopment programmes as
industry has matured ovei
the years and is poised foi



lurlhe, growlh aiil,

!>a!cal and resaacch Ibocking
In IS iBiy (1,ST moeting ,1,"
CoiT.millee evolved two sche
mes.one for slrengihening [«
research programmes i the
north-eastern region and

Ilio other for starling t«vo nev.
regional research stations in
the rion~traditional regions 1
one in Bastar District ol
Madhya Pradesh and tlie
other in Siliguft of West
Bengal, The Commifise also
made many recommendation?
of ar reaching importance
10 the NR production industry

some of which are Given
elow.

Recomniendaiions.

Experiments may be
started with rubber as

feleasir>g them under coded
names to private estates
for exparimental planting.

9- Attempts may be made
for early evaluation of
new clones through yield
cort~nent analysis.

10. The expenment 'spfaymy
Vs. non-spraying’ against
abnormal leaf fall disease
may be conducted at
the Institute’s Experiment
Station.

11.

B

Trials on mushroom rai-
sing may be undertaken
as a priority item of work
in order to popularise
mushroom cultivation in
small plantations as a
source of additionai
income.

Chairman Spells Out New Schemes

shade trees in tea plantat-
ions.

2. Yield pattern of different
clones in the north-east
region may be studied to
sort out the best suited
for the region.

3. Experiments may be initi
ated in intercropping
rubber with shade foving
niedicinat plants, pepper,
tea and coffee varieties
with compact canopy and
tolerant to the ph factor
in rubber growing soils.

4  Moio psymg crops like
winged beans and 9 kind
of bean grown in Maha-
rashtra may be tried as
intercrop in rubber
plantations

S.

Rottan (cane) may be
introduced as an inter-
crop in rubber. Its
multiplication may be
tried through tissue
culture.

Mass production of tissue
culture progenies of hevea
clones may be taken up.
Steps may be taken to
establish facilities for ini-
tiating genetic engineering
for crop improvement in
rubber.

Projects on water manage-
ment studies in different
rubber growing soils may
be initiated

The present programme of
testing promising clones
may be stejved up by

12. The water requirements
of rubber, the damages
done to trees by water
stress and the effect of
summer irrigation on yield
may be studied.

13.

@

Studies on epoxidisation
of natural rubber nray be
pursued vigorously.

14. Blends of NR and SR may
be included in the studies
on polymer blends.

Schemes

Many schemes were evolved
by the Board for improving
the small holding sector, of
which schemes for encouraging
bee-keeping and interpianting
medicinal herbs in rubber plan-
tations as a source of addi-



Sri P C. Cyriac, Chairman
of the Rubber Borad
announced in Kottayam lhat
the Rubber Board has turned
out an impressive performance
during the first three years

of the VII plan achieving
about 80% of the target in
physical and financial terms
as acjainst 60% originally
envisaged within this time
frame. He was delivering the
the presidential address at

the 110th meeting of the
Rubber Board held at the

council Hall of the Rubber
Board at RRIlI Buildings,
Kottayam 9. U this tempo is

maintained, he hoped that it
would be possible for the
Board to implement a plan
of about Rs. 75 crores during
the VII Plan as against the
original target of Rs 53

IMPRESSIVE

crores, and achieve an equa-
lly accelerated development
In physical terms.

Aboui the demand-supply
position of rubber he stated
that the Statistics & Import,
Export Committee had esti-
mated production and consu-
mption of NR during 1988,'89
as 255,000 tonnes and
305.000 tonnes respectively,
leaving a gap of 50.000
tonnes to be met by imports.
Of this, 30,000 tonnes was
recommended for import; at
10.000 each during April,
May and June 1988,

He said that the Board has
set for itself a challenging
task of producing five lakh
tonnes natural rubber by 2000
AD- This can be achieved

only by planting new areas

in the non-traditional regions
and by replanting uneconomic
plantations in the traditional
regions. The target for plan =
ling rubber in the north-east
was 4000 hectares, against
which the achievement was
4500 hectares. During

1988 planting has to

take place at 6,000 hectares
and at 8,000 hectares
during the next two years.
Thereafter newplanting

has to be stepped up

to 12.000 hectares per year
and two years after that,
15,000 hectares per year and
then to 20,000 hectares from
1994. Though extensive
areas are available for planting
in the north-east, availability
of planting matarial poses
problems. Last year about 6

least 10,000 tonnes employing
upward tapping of old tiees
in association with yield
stimulation.

The Rubber Board was
reconstituted by the Central
Govermenl in October 1987.

One of the important steps
taken by the Board immediat-
ely after it assumed office
was oiganisdtion of a
Research & Development
Committee with representati-
ves from a cross section of
the various interests includ-
ing scientists and technologi-
sts. This Committee replaced
two Committees of the
previous Board viz, the Rese-
arch and Training Committee
and the Development and
Extension Committee Apart

PLAN PERFORMANCE:

lakhs of budded stumps were
transported to the north-east
from Kerala. This year it is
proposed to transport at least
10 lakhs of budded stumps.

In order to locally generate the
planting material requirement,
six new nurseries are proposed
to be started In the region in
addition to encouraging the
state Farms Corporation of
India and the Tripura and
Assam Governments to set up
rubber nurseries.

Campaign

He said that the Board also
plans lo mount a campaign

to generate enthusiasm among
the growers to immediately
replant all the old areas and
also to increase NR product-
ion in the short run by at

from three grower members
there are two scientists and a
technologist on the Committee
in addition to the Director of
Research and the Rubber
Production Commissioner.
The Committee has to examine
and recommend projects on
scientific and technological
research, development and
extension programmes and
their review and periodical
evaluation.

Research and develop-

ment efforts pave the way lor
inventing innovations, new
processes and techniques in
any industry. The new Board
has rightly given first
priority to research and deve-
lopment programmes ns
industry has matured ovei
the years and is poised for



further growth with tachnot

ogical and ‘esearch fbackinn

In us very f.fs| meeting ihe

Con.mitlee evolved two sche

mes. one for strengthening the

research programmes in the

nofth-easterfi region and 9-
the other for starting i™q

regional research stations in

the non_traditional recion”™ »

one in Bastar District cl ™

Madhya Pradesti and the 10,
other in Siliguri of West

Bengal. The Committee also

made many recommendations

releasing them imder coded
names lo private csiatt-s
tor expenmental planting,

Atten™Jts may be made
loj early evaluation of
new clones through yield
component ai».ilysis

The experiment 'sprayitjg
vs. non-spraying' against
abnoimal leaf fall disease
may be conducted at

the Institute's Experiment

: iniportarrce Station.

to the NR production industry

some of which are given N .
11. Trials on mushroom rai-

b .
clow sing may be undertaken

as a pfiofity item of work
in order Jo popularise
mushroom cultivation in
small plantations as a
source of additional
income.

Recommendations.

1. Experiments may bo
started with rubber as

Chairman Spells Out New Schemes

shade trees in tea plantat- g 12
i : i

Rott: be
ons, ottan (cane) may

The water requirements

Yield pailern of different
clones in the north-east
region may be studied to
sort out the best suited

introduced as an inter-
crop in rubber. Its
multiplication may be
tried through tissue
culture.

op rubber, the damages
done to trees by water
stress and the effect of
summer irrigation on yield
may be studied.

for the region. 6. fvlass production of tissue 13. Studies on epoxidisation
culture progenies of hevea of natural rubber may be
Experiments may be iniii clones may be taken up. pursued vigorously.
ated in intercropping Steps may be taken to
rubber with shade loving establish facilities for in| 14. Blends of NR and SR may
inedicinat plants, pepper, tiating genetic engineers be included in the studies
tea and coffee varieties for crop improvement in on polymer blends,
with compact canopy and rubber.
tolerant to the ph factor . Schemes
in rubber growing soils 7. Projects on water manage-
ment studies in different Many schemes were evolved
More paying crops like rubber growing soils may by the Board for improving
winged beans and a kind be initiated the small holding sector, of
of bean grown in Maha- which schemes for encouraging
tdshira may be tried as 8. The present programme of bee-keeping and interplanting

intercrop in rubber
plantations

testing promising clones
may be stepped up by

medicinal herbs in rubber plan-
tations as a source of addi-



tional income to 'he grower
arc nonblo for ttiiir novelty.
Schemes for rendsring finan-
cial assistance (1) for taking
up measures to conserve soil
and moisture in rubber plan-
tations in the wake of recurring
dtoughts, 2) for fencing rub-
ber plantations in the non-tra-
ditionui region to protect
ubber plants from the attack
of wild animals, 3) supply of
Jebong knives at subsidised
price for popularisation among
small planters to impjove
efficiency In tapping. (4) supply
of latex sieves and paranitro-
phenol ai subsidised rates to
fid the field latex of dirt and
other impurities and prevent
mould growth on rubber sheets,
and (5) assisting an R & D
unit to undertake trial planting
of different varieties of gua-
yut'. species to generate data
on the economics of guayule
cuftivatton were also chafked
out- The Board ijectded to
Ucense lechnicaHy specified
rubber processing units in the
private sector Inview of the
increasing demand for TSR.

Fair Price

Maintenance of a fair price

tor natural rubber without
violent fluctuations in recent
years is the result of conti-
nuous monitoring of the supply
and demand situation by the
Board through the Statistics
arwj Import Export Committee.
The /ubber market used to
fluctuate violently as NR is
short in supply by about 15%
of the demand on an yearly
basis, but the fluctuations
were almost contaifwd when
the supply came to be regu-
lated though operation of a
buffer stock linked to a fair
pric -band. The Committee
meets as often as necessatv;
tn any case once in three mon-
ths. to evaluate the prodocik>n

and consumption scenarios
and to make recommendations
to the Government about the
demand and supply position
and the likely trends in the
near future. If any gap in sup =
ply is assessed, recommen-
dations are made to import an
equal quantity in order to
ensure sufficient flow of the
material to the consuming
centres. Based on the recom-
mendations the Government
authorises the State Trading
Corporation to import rubber
for distribution when produ-
ction of the commodity is less
than the demand.

Damand and Supply

The new Board reconstituted
the Statistics & Import Export
Committee inducting a repie-

;sentative each of the large

planters, the small planters and
the consuming sector. Orga-
nisations ofgrowers and con-
sum<?rs ciro invited to meetings
of the Committee to appreciate
their viewpoints. This is a very
healthy practice. The Com-
mittee gives-shapeto its re-
commendations after evalu-
ating the different shades of
views. Estimates of demand
and supply are prepared in
advance. These are reviewed
periodically in the light of fresh
developments and changes

in the actual demand and supply
situation.

Labour

Labour is the real work-hoise
in any productive venture.
Workers in the organised
sector are eligible for statuto-
rily fixed wages and fringe
benefits. But of about 2 5 lakh
v>rotkers iu the rubber planta-
tiori sector, nearly SOX lie
outside the pale of these pro-
visions as only plantations
: admeasuring 5 hectares and
I above and employing 15

workers on any day in a year
como under the sintmo. Oiiirrs
work on doily wng.js witlioul
the backing of any wage
awards. Hardly any State or
central statute comes to their
rescue. In this situation it is
praiseworthy that the Board
took initiative to st a Groun
Insurance Scheme for workers
in the unorganised sector
with insurance cover wortfi
Rs. 10,000 against death,
accidents, illness etc. The
worker has to pay Rs 50 per
annum for ten years as insu-
ance premia while the Board
ntents double the amount on
remaining part of the premia.

Housing Scheme

A new scheme for assisting
house construction In the
rubber plantation sector envi-
saging grant of Rs. 5.000 per
rfew house constructed, was
evolved and ~litlj'ftroperation
The BoafS gave a new orien-
tation to the labour welfare
measures under wh’'jih rules,
and procedures for disbursment
of financial aid were simpli-
fied, facilitating speedy receipt
of benefits by the plantation
labour. The educatioal stipend
scheme has assisted many a
dependent of rubber plantation
workers to give shape to
their future. There are bene-
ficiaries of the scheme among
doctors, engineers, technicians,
scientific personnel and suc-
cessful lawyers and chartered
accounx»ants- At least some
rrtay beam with pleasant sur
prise to hear that one of the
able administrators of the
Kerala cadre borne on the
covetable Indian Admm«stfative
service was educatedwUh the
assistance o! the stipend
scheme.

TtK>m?5 Ousepl™
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Jntroduction

Commercial cultivation of
HeveabrtsiHensis was slatted
m India ,n 1902. However
crop improvement programme
by breeding and se(ei;tion was
initiated only in 1954, wilh
the inception of the Rubber
Research Institule of tndia
Breeding programmes with a
view to evolving plarjting
materials with high pioduction
potential and adapiability to
regional agro-climatic condi
tion has been the main aim
Durmg the first phase empha-
sis was gtven to evolve
planting materials with high
production potential
(BhaskaranNaif, e/a/. 1975).
From the second phase on-
wards emphasis was also given
to secondary attributes like
resistance/tolerance to wind
damage, disease and drought.
This paper presents the per-
formance of selected RRM
clones from 1954 and 1966
hand pollinated ptogentes in
the block wise ptantirsg in
KuKithupuzha. Koothattukalam
and Kinalur estates.

rWethod of Study

Details of the materials planted
in the three estates are dopi-
cied t Table 1. In Kmalur
estate one block, cor»s»sting of
300 trees, each of RRII 105.
Rftll 118. RRH 208 and RRIM
600 has been planted. Nine
clones (RRII 105, 107, 109.
113.1U. 116- 118. 203 and
206) akjng with GT 1 are
planted in Kulathuoozha estate
of the Rehabilitation Planta-

Koolhaltu-

RRt) 1Q5 RP, 203
RR11208. GT land RRIMBOO.
Planting was carried out
dunng 1973 in Kulalhupuzha
In Koothatlukalam two clones
namely RR]| iq5 and RRU 208
were planted during 1973 and
Deblock each of RRII 105.
203, 208. GT 1 and RRM 600
was planted during 1974 In
Kinalur estate also plantin
was carried out during 1974
season.

Annual girth measorements
and recordiffg of secondary
traits were taken from the
fourth year of planting on-
wards. The trees in two
blocks planted in 1973 came
into tappif>g durii>g 1981 and
Ihe others in 1982 seasons.
The taw=ing system adopted
was S 2 d 3 m Koothattu-
kalam and Kinalur and S 2d 2
in Kulathigiuzha. Rairvguards
have been provided in all the
estates. Yield was recorded
on all tapping days. Yield
during drought period Febru-
ary to Way was considered for
ascertaining the relative
production dur«” the summer
period. The important chara-
cters recorded are vigour
during immaturity penod, girth
incranent after convnence-
ment of tapping, thickness of
virgin bark and renewed bark
at the siKlh yesr of tapping,
annual yield, yield during
suntwner, suscetrtibilitv to
diseases a>d proneness to
damages caused by wind.
Growth vigour during invnatu-
rity phase and girth increfwent

after opening were recorded
by measuring the girth of the
trunk at a height of 150 cm
a”~ve the bud union. Thickness
of bark was measured with
a Schleipersgauge. Incidence
or pink disease and wind
damage was ascertained by
counting the number of
affected trees. Disease tike
at~rmal leaf fall and powdery
mildew were assessed ty
visual observations.

Results And Discussion
Mean yield in iuiogram per
hectare per year for tfre first
five years o! tapping at Kula-
thupuzha is given in Table 2.
The overall mean yields per
hectare per year over five
years of tapping tang* from
810Kg for RRII 114 to 1428
Kg for RRII 105. Besides RRII
105. four otbei clones. RRII
118. RRIl 206, RR» 107 and
RRII 203 are found to yield
above 100kg ha yr. All these
clones are ~Sontr>g better
perfonnaoce than GT 1 at Ku-
tathupuzha estate At Kutha-
ttukaiam estate (Table 3\
among the a* clor»es RRIl 105
tops the list followed by RRU
208. RRH 203. RRIVI 600 and
GT.1. Mean yield lor firsi
si*years of tappir™ shows
that RRU IDS gave 1576 Kkg.
RRII 208. RRII 203. RRIM 600
aodGT 1lyielded 1297 kg.
1212 kg. 907 kg and 662 kg
resoectrvdy pet O+ dunog
this period TTw av?rag*
annual of R®’ dones
along wrh that of RRIM
sIKirtalur esiH? 3r- gtvr-
Table4. Inthis estate : so




RR1MO5 (1533 kg) is Jhft top
yieldcr followed by RRIM <0
(1394 kg) BRIl 208 (1047 kg)
andRRI1118 (1007kg). All
the four clones are exhibiting
good performancB with regard
to veltd-

The overall mean yield per
hectare per year from the three
estates are furnished in
Tables. RRII 105 is the
highest yjelder (1562 kg). The
nexi higher yielder is RRII 208
(1226 kg), followed by RRM
118 (1145 kg) and RRU 203
(1143 kg). All these four
clones are showing better pet-
formance with regard to yield
when compared to RRIM 600
(1104 kg) and GT 1- (843 kg).
All the clones also show

rising yield trend. From the
first year of tapping onwards
RRM 105 shows very good
yield, with increasing trend
and was superior to all the
othsr clones.

The mean data of the few se-
condary chafacteristics obser-
ved are tabulated and pre-
sented in Table 7. The mean
girth at opening ranged from
46.5cm (RRH 113) to 55.9
cm (RRU 118i. RRIl 203
(55.8cm) is the second vigor-
QOUs. clone followed by RRI11116
and RRIfifl 603 both showing
54.4 cm girth. RRIlI 105 and
RRU 208 showed average
vigour at opening.

Mean yearly giith increment
over first four years of tapping
vaiied from 3.0 cm for RRM.
113to 6 7cm for RRII 109.
Among the high yileding
clones RRU 105 showed 4.2
cm annnal mean girth incre-
ment on tapping. RRIl 118
and RRII 203 showed 4.7
and 4.0 cm respectively.
ginh increment of RRIl 208
was average (3.7 cm). RRIfV!
600 (5.0 cm) showed above
average girth increment on
tapping-

The
ing

The

response of high yield-
clones towards drought

shows wide variations. Out
of the twelve clones RRU 116
showed coniparatively tow
yield depression during su-
mmer months, followed by
RRM 203. RRtl 208, RRU 118
and RRM 105 in order.

The yield drop of RRIM 600
was more pronounced.

There is much difference bet
ween clones with regard to
bark thickness on virgin and
renewed. The virgin bark
thickness in the sixth year of
tapping ranged from 7 9 mm
(GT 1) to 10.5 mm (RRM 116)
RRini8 showed 10.2 mm
bark thickness whereas RRU
105,RRII 203, RRM 208 showed
9.8mm, 9.9 mm and 9.2 mm
respectively. RRIM 600 sho
wed only 8 9 mm bark
thickness. The thickness of
teewed bark ranged from 10.7
mm (RRIl 116) to 8.5 mm
(RRIN 208). RRII 203 and RRU
118 showed 11.0 mm bark
thickness and RRU 105 has
9 2 mm bark renewal.

All the clones are found to be
susceptible to abnormal leaf
fall disease caused by
Phytophthofa spp. However
RRU 105, 118. 203 and 114
showed comparatively good
leaf retention. RRU 208 RRH
206 and GT 1 showed aver-
age leaf retention, RRM 208 is
susceptible to shoot rot and
the tender shoot is affected by
the Phytophthora. RRIM 600
was found to be highly sus-
ceptible to leaf fall disease.

RRli 105 and RRIM 600 are
susceptible to Pink disease.
The incidence was compara-
tively low in RRM 118, 203
and 208. The incidence

of Oidium was comp
aratively low in RRIM 6(K) and
RRU 105. RRU 203. 208. 118
and GT \ showed varying
degrees of infection.

Among the clones RRU 105,
RRIM 600 and GT 1 are susc-
eptible to brown bast. Inthe
S 2 d/2 system of tapping the

incidence of brown bast was
found to be more (15'0. But
when the systeni of lopping
is changed to S/2 d/3 the
incidence of brown bast was
lesser (7%). RRII 203 showed
4.2'X of the trees affected by
brown bast whereas RRU 208

showed 3.6%. In RRIl 118
the incidence of brown bast
was negligible. The incide-

nce of wind damage was
highest for RRIM 600 (12X)
RRM105. RRU 208, and GT 1
showed 3.3, 2.4, 2.3% of
wind damage respectively.

The performance of RRII
clones, RRIM 600 and GT 1 in
the three estates shows wide
variations. RRU 105 is the
highest yielder in all the three
estates. The next highest
yielder is RRM 208. RRU 203
and RRU 118 are comparable
with regard to yield. RRIM
600, is showing very good per-
formance in Kinatur estate.
The performance of RRU 208
and 203 at Koothattukalam is
good compared to GT 1 and
RRIM 600. RRU 118 showed
good yield both at Kinatur

and at Kulathupuzha. RRU 107
and RRU 206 are showing
above thousarvd kg, ha/year at
Kulathupuzha during the

first five years of exploitation.

The mean yearly yield of fout
RRU clones along with that
of RRIM 600 andGT 1 is
depicted in Table 6. The over-
all average annual yield for
six years of tapping for RRII
105, RRIlI 208. RRIM 600 and
GT 1 and for 5 years tapping
for RRU 203 and RRIl 118 are
shown in Table 5. RRU 105
is the highest yielder followed
by RRU 208.

With regard to seconddiy
characters RRU 105 is stuidy.
the tree is tall with straight
trunk and good branching
habit. The canopy is dense.
This clone shows branch snap
during immaturity period due to
thick foliage (George el af-.
1980). It has a fair degree of
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The clone RRII 208 ranks
second in the case of yield
This clor™e shows susceptil
to Phytophthara during
young stages. It shoves above
average resistance to all other
diseases. The girth increment
on tapping is average for this
clone. The thickness of virgin
bark is average and renew™d
bark thickness is below aveia-
ge. Similar characteristic
has been reported for RRIM
729. 728 and PB 280 {Ong
S.H. 1983). RRII 208 show-s
good branching with light
canopy (Saraswathyamma

B( at. (1980). RRU 203 and
RRM 118 are vigorous ctones,
showing above average yield.
Both these clones are show-

ity

Mean vyiefd (in kg

Clone First

year
RRil 105 1163
RRIl 107 820
RRIl 109 633
RRU 113 549
RRIl 114 605
RRII 116 588
RRM 118 773
RRIl 203 594
RRM 206 645
GT 1 718

Y

al
showing above

estate trials
nd

Invf.uu

T|]..cior.G"?s?:~"e;s

Benh ™k *"oolhattukalam
ferf J this Clone is repor-

AtonryHE 3,

GTI. RRIM 600 is however
sported to show resistance to
Vidium (Anonymous, 1983)
Incidence of Pink disease is
reported for RR)M 600 Anony-
mous. 1980) and this dona
is suscppfible to Pink disease
also. The yield of GT 1 is
generally not very good
this Clone ranks second in
Kulathupuzha.

But

Results discussed above indi-
cate that the Clones show
wfegion wise response with reg-
ard to yield and secondary

attrifactes. So the evaluation
Table- 1
Clone Parentage
RRU 105 Tjir 1xGl 1
RRIl 107 Tiir 1 XM3}3/2
RRIl 109 Tif 1 Mmil 3/2
RRII 113 Mil 3 2 X Hil 28
RRIl 114 Mil  3/2 X Hi) 28
RRIl 116 Mil  3/2 X Hil 28
RRI 118 Mil 3 2 X Hit 28
RRil 203 PB 86 KMil 32
RRIl 206 Mil 3 2 X AVROS 255
RRIi 208 Mil 3 2 k AVROS 255
RRiM 600 Tjif 1X PB 86
GT 1 Pitmary clorre
Tabla-2

ha/year) ofclor>es at Kulathupuzha

Second Third Fourth Fifth Mean over
year year year year 5 years
1577 1487 1178 1737 1428
1419 1297 927 933 1Q79

720 796 1057 1204 882
912 1067 880 1373 958
776 889 894 896 810
796 964 1048 1208 921
1123 1515 1319 1683 1283
1022 1249 902 1408 1035
914 1140 1420 1399 1104
816 1183 1144 1081 988



of planting maietii”Nls at differ-
ent environs ts necessarv.
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TOble-3
Mean yield (in kg ha year) of clones at Koothattukalam

Year of tapping
Clone

Mean
1 2 3 4 5 6
RRI1 105 982 1317 164S 1905 1687 1917 1576
RRM 203 809 1160 1407 1474 1212
RRH 208 832 1148 1147 1429 1526 1698 1297
RRIM600 749 823 703 849 1054 1266 907
GT 1 466 390 496 686 731 1202 662
Table-4
Mean yield (in kg/ha,year) of clones at Kinalur
Year ot tapping
Clone Mean
il 2 3 4 5
RRII 105 1277 1352 1682 1859 1494 1533
RRIl 118 804 865 1057 1192 1118 1007
RRIlI 208 790 954 1140 1208 1144 1047
RRIM600 1378 1341 1464 1392 1394
Table-5
Yield performance of clones
Mean yield (5 yeais)
kg/ha/year
RRM 105 1562 * (3)
RRH 208 1226 ' (2)
RRII 203 1143 (2)
RRH 118 1145 (2)
RRII 206 1104 (1)
RRII 107 1079 0)
RRIl 113 958 (1)
RRH 116 921 0)
RRir 109 882 (1
GT 1 843 ' (2)
RRIM 600 1104 *(2)

Mean over 6 years.
Figures within bracket indicate number of estates.



Clone
RRIJ 105
1140
RRl 113 789
RRft 203
702
RRII 208 81)
ARtM 600 1063
6T 1, 502

Vigour ai
opening
(cm)
RRii 105 52.8
RRH lie 55.9
RRII 203 55.8

RRIi 208 53.0

RRK 107 49.5

RRii 109 48.8

RRii 114 53-0

RRII 116 54.4

afewc

1258

1188

1319

1029

915

Year of tapprng
2 3
1415 5005
994 1286
1091 1328
1051 1144
1082 1084
603 840
Tafale-7
Some A am seconiarY trails
Girth in. Percentaae
crement on yield
tapping depression
(an) during
4.2 43.6
4.7 398
4.0 27.4
37 36.7
5.0 21.6
6.1 42.8
6.7 337
3.0 29.3
35 36.4
41 13.0
5.0 511
4.0 43.0

1639
1401
1403

1335

VEEn
baA
thickness
(mm>

9.8

99
9.2

8,8

9.0
10.5

8.9

1202

Mean thick-
nws of 5
yeare
~ewwed
i»tK

32

85

95

9.7

108

10.0

9.2

10.7

9.5

10.2



Of pientiag materials at differ-
ent environs Is necessary.
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Mear» yield (in kg ha year) of clones

Table-3

Year of tapping

2 3 4 5
1317 1645 1905 1687
1160 1407 1474
1148 1147 1429 1526

823 703 849 1054

390 496 686 731

Table-4

1917

1698
1266
1202

Mean yield (in kg/ha year) of clones at Kinalur

1
RRIl 105 982
RRII 203 809
RRII 208 832
RRIM600 749
GT 1 466
1
RRII 105 1277
RRIl 118 804
RRH 208 790
RRIM600 1378
Clone
RRH 105
RRII 208
RRIN 203
RRIN 118
RRU 206
RRIN 107
RRIN 113
RRIN 116
RRil 109
= RT 1
RRIM 600

Year ot tapping

2 3 4 5
1352 1682 1859 1494
865 1057 1192 1118
954 1140 1208 1144
1341 1464 1392
Table-5

Yield performance of clones

at Koolhaitukalam

Mean

Mean

1533
1007
1047
1394

Mean yield (5 yeais)

kg/iia/year
1562 ~(3)
1226 -(2)
1143 ()
1145 (2)
1104 (1)
1079 [O)
958 (1)
921 (1)
882 (1)
843 - (2)
1104 =(2)

= Mean over 6 years.
Figures within bracket indicate number of estates.
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ovefail yj Table-e
Clone Tear of Japping
1
2 3 . s s
RRIt 105
1140 1415
1605 1647 1639 1017
RRM 118
789
994 1286 1258 1401
RRM 203
702
1091 1328 1188 1498
RRH 208
811
1051 1144 1319 1335 1698
RRIM 600
1063
1082 1084 1029 1099 1266
6T 1
592
603 840 915 906 1202
Table-7
impoftam secondary trails
V("g‘;‘rll:’nat Girth in- Percentage Virgin Mean thick-
P g cremetrt on yield bark ness of 5
(cm) tapping depressiori thickness years
(cm) during (mm) renewed
summer baric  (mm)
RRIt 105 5238 42 436 9.8 9.2
RRII 118 559 a7 39.8 102 n2
RRl 203 558 40 274 9.9 1.2
RRIl 208  53.0 3.7 36.7 9.2 85
RRIl 206 535 5.0 216 8.8 95
RRII 107 495 61 4238 101 9.7
RRU 109 4838 6.7 337 8.6 108
RRII 113 465 3.0 20.3 101 100
RRII 114  53.0 35 36.4 9.0 9.2
107
RRIl 116 54.4 41 13.0 105
8.9 9.5
RRM 600  54.4 5.0 511
7.9 102
GT 1 49.7 4.0 430



Early Performance of a few
Sri Lanka Clones

JOSEPH G MARATTUKALAM
Rubber Resoatch

Introduction

Among the various methods
adopted by the RRIi lor making
available improved planting
materials to the rubber planters
of our country, introduction

of clones ffom other countries
is an important one. Clones
reported to be belter are
regularly being imported to
India from Malaysia, Indo-
nesia, Thailand. Sri Lanka,
China etc. Under this progra-
mme we had obtained 10
clones from Sri Lanka In 1972
in exchange for seven RRII
clones. Among these ten
cto'-es one could not be esta-
blished in our country due to
complete budding failure. Re-
maining nine clones were es-
tablished and multiplied
further. For assessing the per-
formance of these clones
under the agroclimatic condi-
tions prevalent in our country
they are now being evaluated
in clone trials in different
parts of this country. The ob-
servations recorded from the
first trial during the first ten
years of planting are presen-
ted in this paper.

Method of Study

The clones evaluated are
RRIC 1. RRIC 36, RRIC 45,
RRIC 52. RRIC 100, RRIC 102,
RRIC 104, RRIC 105 and
Nab 17. A Popular clone, GT 1
is used as control. Some

of these clones are developed
from estate selections (Ano
nymous 1970, Oe Silva 1960)

Institute of India.

while others are produced

by hybridisation (Fernando
1971 b). The details are
given in table 1. The trial is
being conducted at the Cent-
ral Experiment Station of the
RRII, which is situated in a
typical rubber growing region
of our country. Design ado-
pted is randomised block with
three replications. The num-
ber of plants per plot is 25 and
the planting distance 5x5m
(Anonymous 1980). Obser-
vations were carried out for
ten years, seven years

before tapping, and three
years after opening for
tapping. Growth vigour be-
fore and after tapping, thick-
ness of virgin bark and rene-
wed bark, latex vessel rings

in the virgin bark, yield during
the first three years of tapping,
yield depression during su-
mmer, susceptibility to disea-
ses and damages caused by
wind were studied. Growth
vigour has been assessed by
measuring the girth of the
trunk at a hight of 150 cm abo-
ve the bud union. The trees
were tapped on S 2 d/2 syst-
em and the yield potential was
recorded by cup coagulation
techniue. Yield depression
during summer was assessed
by computing the yield per tree
per lap during the period.
February to May as the per-
centage of the annual yield per
tree per tap. Thickness of
virgin bark was measured at
the time of opening with a
Schleipers gauge at a height of

in India

and D PREMAKUMARI
Kottayam-686 009.

150 cm. (Bhaskaran Nair and
Joseph 1981). Thickness of
renewed bark was measured
after three years regeneration.
The number of the latex vessel
rings were counted by micro-
scopical observations of thin
sections of the bark samples,
collected from a height of
150 cm, after appropriate
staining. Diseases like pink,
bark rot and brown bast as
well as incidence of wind
damage were recorded by
counting the number of affec-
ted trees. Diseases such as
secondary leaf fall and pow-
dery mildew were assessed

by visual observations.

Results and Discussion

The clones under evaluation
showed very wide variation
with regard to their various
characteristics (table 2 A. 2B.
2C&2D). While the clones
like RRIC 104, RRIC 52 and
RRIC 100 exhibited outstand-
ing growth vigour during the
immaturity period, growth ol
RRIC 36, RRIC 7 and RRIC 45
was very poor. Girth in-
crement after commencement
of tapping was high in RRIC
52 and RRIC 104. but low in
RRIC 105. Reports from

Sri Lanka indicate that the
above three clones are vigor-
ous in that country also (Fer-
nando 1971 a, b: (Fernando
and Wijesinghe 1970) RRIC
100 and RRIC 36 were found
to be the highest yielders
whereas the lowest yields were
obtained from RRIC 52 and



Clonos liko HRIC 62 di f
sliowthistrmd. RRlc%?
surpassed all other clones
with respect to the ihicknses
of virgin bark, whereas RR|c
45 was found lagging ~
befirnd all other clones in this
aspect. The number of latex
vessel rings present in the
virgin bark also varied widely
fromclone to clone. High
clones like RRic 36
and RRICIOO recorded high
nuryibers of latex vessel rows

m HHIC 52. the lowest yield-
er. The rate of bark renewal,
3s indicated by the thickness
of renewed bark was found
to be mote in RRic 104 while
It was very low in the case of
RRIC 45, Clone to clone
variation was very evident re
garding their tolerance to the
various, maladies affecting
them. Abnormal leaf fall due
to Phytophthora spp. was
high in a few clones like Nafa
17, average in certain others
such as RRIC 45 and RRIC 52
and comparatively low in the
case of RRIC 100, RRIC 105
etc. Susceptibility of Nab 17
to this disease has been
observed in other countries
also (Anonymous 1971). All
clones were found affected by
pink disease to varying de-
grees, RRIC 36, RRIC 45 etc.
being highly prone and clones
like RRIC 102 being compa-
ratively less affected. All the
clones were found affected

by powdery mildew also thou-
gh their degree of susceptibi-
lity varied. While the clones
like RRIC 105 and Nab 17
were highly susceptible it was
low in RRIC 52, RRIC 102 etc.
A few other clones like
RRIC 7 showed average re-
sistance to this disease. RRIC
52 and RRIC 102 are repor-

rk
cedonlvin nov*~ ™
end ?

1S72). Trees of live clon.r

enan. without much variation
among the different clones,

fr were found affec-
ted by wmd to varying extent
Thedamage was highest in
MHIC 45 and lowest in RRIC 7
Eventhough all three major
types of damage occurred
uprooting and trunk breaking
were most common.

The SriUanka clones imported
to India were found to possess
some good secondary chara-
cters like vigorous growth and
tolerance to certain diseases.
Their yield during the first
three years of exploitation was
found promising compared to
1
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Table 2 A. Performance of clones in the trial
Mean yield Yield Mean
over three depression Mean annual
years during girth at g_irth
(g tree summer as opening increment
tap) percentage (cm) after
of mean operka>g
yield (cm)
RRIC 7 28.79 33 47-04 4.42
RRIC 36 34.99 14 45.21 3.96
RRIC 45 29.32 39 48.98 4.06
RRIC 52 21.34 32 58.31 5.63
RRIC 100 37.41 31 57.48 385
RRIC 102 33.94 44 54.56 3.66
RRIC 104 32.05 28 64.49 452
RRIC 105 26.00 49 56.49 3.03
Nab 17 34,00 36 51.01 3.32
GT 1 28,12 42 52.48 3-74
Table-2. B. Performance of clones in the trial
Mean thick- Latex Mean thick- Abnormal
ness of vessel ness of leaf fall
Clone virgin bark rings three year
(mm) in renewed
virgin bark bark (mm)
RRIC 7 6.75 1000 7.65 Severe
RRIC 36 7.28 100.78 7.71 Severe
RRIC 45 6.60 7.28 5.02 Moderate
RRIC 52 9.03 6.04 7.72 < Moderate
RRIC 100 9.01 7.98 7.43 Light
RRIC 102 .8.14 10.00 7.14 Light
RRIC 104 9.26 9.52 8.29 Ll.ghl
RRIC 105 8.15 7.15 7.34 Light
Nab 17 7.46 8.50 8.13 Severe
GT 1 7.81 8.30 6.88 Moderate



R«IC

RRIC

RRIC

RRrc

RRfC

RRJC

RRiIC

RRIC

GT

Clone

RRIC

RRIC

RRIC

RRIC

RRtC

RRtC

RRIC

RRIC

GT

Clone

36

45

52

100

102

104

105

36

45

~able-2¢c

TsbhJe 2 D. Performance of clones in the trial

Pink
disease Bfovm
Perceniage bast
"'cidence o®fceotage
iockJence
4.69 "
Nil
17-74 i
Nit
15.79
175
9.84 Nfl
14.75 165
1.75 Nil
12.90 161
0.82 a7
8.20 164
6.90 NB
Uprooimg Trunk
percentage snap per-
tncidence centage
incidence
3.13 1.56
3.23 3.23
1053 10.53
8-20 Nil
9.84 328
1.75 8.77
6.45 4.84
2.94 414
8.20 3.28
Nil 5.17

BartEfot
ePoeoBge
“wkience

Nit

Nil

Blanch
snap
percentage
incidence

Nil
Nil
Nil
Nil
164
Nil
3.23
Ni!

1.64

Powdny
miWew

Moderate
Light
1jQht
ljght
Light
bghi

Moderate

Sevwe
Seveie

Severe

Total
wind damage
percental
incidence
469
6.46
21-(»
8.20
14.76
10.52

14.52

13.12

10.34
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The national aveiage yield of
rubber per hectafe per year is
about 900 kg in India. In
the Estate Sector, it may be
easily above 1000 kg per
hectare. Malaysian scientists
report that they have clones
under small scale experiments
with yield potential of 5000kg
pet hectare.

In this paper an attempt is
made to assess the performan
ce of clones RRIM 600, PB
28/59 and GT-l in Kanyaku-
mari District. The yield levels
in Taalali and Ne«r Ambadi
estates have been analysed.
The Preliminary discussions
in this context have already
resulted in the craze for clot»e
RRIM 600 in Kanyakumsri
District. As regards Paalali
Estate, two significant

points are seen. Clone RRIM
600 has registered the highest
yield per hectare in its seventh
year of tapping (2631 kg ha)

at S/2 d 2 system. Clone
PB 28/59 have 818 kg per
hectare per year, in the first

year of tapping on S 2 d,”3
system. Paalali Estate, flank-
ed on either side by Pechi-
parai and Chittar dams, has
rich water resources and is
naturally endowed with a

favourable  hydrologic cycle
and comes under Class |
soi! Soil is deep, well drai-

ned, can be easily worked

and holds water very well and
iswell responsive to fertilizer
« The views p»ptesscd by itio auihoi

are his own and do noJ reMeci the
otficial opinion of the Rubber Board.

FDWIN S, ALFXANDfH
GroiJi) gl CotDDonirs,

application. Clone PB 28 59
registered an yield of 1287 kg/
hectare in the second year

of tapping on S/2d,3 system
of tapping as against 1364
kg/hectare in RRIM 600 in its
second year of tapping on
S'2d 2 system. Surprisingly,
clone GT lalso gave 818

kg hectare in its first year of
tapping on S 2 d/2. The
average yield per tapper per
day for clones PB 28/59 and
GT lon Paalali Estate, in
their first year of tapping
could be seen in Table I

state-
of the

Besides the objective
ment of yield potential
clones, their secondary
characters, though subjective
were assessed. RRIM 600
got yield incidence of
Phyrophthora attack in 1987
June/July (after a lapse of
5/6 years); PB 28 59 in the
next field was not affected.
RRIM 600 has better resistance
to powdery mildew than

PB 28 '59.

The secondary characteristics
of clones under study in terms
of agro-climatic suitability,
wind and disease resistance,
wintering, branching, seed
production, latex quality,
timber out-turn and most sig-
nificantly drought resistance
are stated in Tabte-2, Econo-
mic return on investiment,
early high yields, present net
worth of future earnings and
sustained hight yields are
some economic criteria to de -
cide clonal suitability.

ph 2«/s>and (/i i

Uislricl

Koti.iy.un

evaluation of clonal
yield is objective, secondaiy
characteristics  are
subjective and by a process
of generalisation, a set of
favourable secondary chara
cters are preferred to another,
with reference to a particul
location. Growth and yield
characteristics of trees am qge-
iietically inherited. But. tho
habit of a tree is influenced by
spacing, climate, location, age
and soil type. Wide branches
adhermg to the main trunk at
large angles, with wt5ll distri-
buted branches without con-
centration on top of the crown
will be desirable. Uniform,
smooth and thick bark hut
soft with quick renewal
also desirable. Clones with
less latex precoagulation
tendencies and without late-
dripping are preferred, but
with crumb processing facility
higher yields with even late
drip is acceptable. Resistance
to diseases is of greater
nificance especially in critical
times when attention is
minimum, due to lack of man
power, financial constraints
or labour strikes. Higher pod
setting yields more rubber
seeds; but enhances the rate
of Phytophthora attack in
Kerala and hence is not pr-
ferable in areas prono to higher
degree of Phytoph(hora attack.
In the context of energy

crisis the requirement for rubbsr
wood with multiplicity of

uses may assume significance,
Hence a cions with a good

Whereas

are
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limber out lutn with all H)i?
parlior requirornGiits tuav lju
quite cjood for Hie 21st cent-
tiry. Taking into considerniion
the irregular pattern of exp
ected earinns due lo rhanginn
variables of inputs, the titne
lapse between investments
and earnings and the oxpectod
economic life of the rubber
trpo, future earnings have to
be riiscounled to current
values at the rate of interest
ptGvatling. Since monetarv
returns in the early years are
worth more than the same in
later years, early high yield
ers are preferred if the decline
is not much in later years.

The declining trend of crop in
later years coiilc] bo tackled

in clones which responrl favou-
rably to yield stimulation
Improved techniques of cont-
»0llGd upward tapping after
panel C. or. after 15 years of
tapping further assuies
steady high yield during the
last piiase of economic exploi-
tation prior to replanting.

The interaction of genetic
characters with climatic, edap-
hic, biotic, physiographic and
anthropic factors (environ-
mental factors) In different
locations is so unique and
distinct, thereby, proposing a
clone as ‘ideal' within a

msoMOkme<,u,dl«dim
b, r,,f-ielermined

It . Lt .
«Vrn"DSphB,IC humlc?\lm.pesl?\l“

§Ms otdilfe,e, Is,i, S s ™

“  'he Phvsio

s basi ar,d documenlation at

ealon??, t

nllect of the multitude of
intereclivB factors will vitiate
exact scientific concents.

Strategy to be considored
= nthe larger context:

i Soil types 10 be classified

N morphological
descriptions in e.icii geooraii-
hical location.

ii Rainfall pattern lo be ana-
lysed and classified in terms
s quantum,  distribution

Performance of clones in
different (Physical and Che-
mical) soil types in the conte-
xt of particular rainfall patter-
ns to be analysed to suggest
most suitable clones.

Conclusion;
Huimn iitnptniiiy w,in "
">kedensiv.ly in iho cho.W
of clone fora partii-ular loca-
tion. mas much as. ii is im-
*~orrehto all
Viriabla factors lo properly
Pfophess an ideal done For
~ariyakumari conditions
clones RRIM 600 atS 2d 2

28/59 at S/2 d'3 will be
Heneralty rewarding. Tj.e loss
of about 15% in yield per
hectare at S,'2 d/3 compared
to S/2d 2 will be made nood
PV the reduced cost of tapo-
'iig and decreased overheads
with the lesser man power
requirement at S 2 d/3.

Clone GT 1 will be undoub-
tedly a choice along with

RRIl 105 for drier tracts in
Kanyakumafi rict The
recent trend to plant RRIM 600
Inall parts of Kanyakumari
District may not be economi-
cally rewarding.
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WORLD GENE BANK FOR SERICULTURE MOOTED

The idea of setting up a world gene hank

in sericulture for assembling together
3 genetic reservoir of mulberry and

silkworm was suggested by the eminent

agricultural scientist Dr M.S. Swami-

nathan. India, he said would be ideally

suited for the maintenance of the gene

bank because of the diversity of condi-

tions. for the propagation and preser-

vation of the germ plasm, available in the

country.
Delivering the key-note address at the

inauguration of the international cong-

ress on “tropical sericulture practices”

Or Swaminathan said that India should

set itself the targets of achieving a

total raw silk output of 50.000 tonnes,
raising the number of sericulture villages
in the country to 100,000 and launching
a dynamic silk technology research
programme within the next two decades.
This according to him could be done

only with the development of high
yielding bivoltine races tolerant to higli
temperature and humidity conditions
with the help of genetic engineering tec-
hniques. The new strains developed he
felt should be capable of good perfor-
mance under less sophisticated rearing
conditions than required at present
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Introduction

Weed control is one of the
most important cultural
practices in rubber plantations
especially during the immature
phase. Weeds compete
with rubber for light in the
initial years and for moisture
and nutrients throughout the
immaturity period, it has
bf en repoited that budded
rubber under grass cover
took upto seven months more
and seedlings under Mikania
sp took 11 months more to
attain tappable girth compared
to those under legume cover
(“). Therefore, it is necessary
to control weeds to reduce
the immaturity period. Weeds
may also serve as alternate
host for pathogenic fungi and
pests. They may cause fire
hazard during the dry summer
months. Uncontrolled grow-
th of weeds will hinder cul-
tural operations. Conventi
nally, manual weeding
adopted in rubber plantations.
The cost of manually contro-
lling weeds amounts upto
ot the total cost of cultivation
in the immature phase of
rubber making it the most cos-
tly component. In fact, the
weed control costs dunng the
entire immaturity period
(taken as 7 years) is upto 13%
more than the entire cost of
fertilizers and manures plus
apolication charges and is
more than the plant pro-
tection costs during the same
period. The piesent study
was taken up to evaluate the

IS oi
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possibilities of chemical weed
control.
Strategy for weed control
Our objective is to integrate
cultural, failogicaland chemical
control measures to evolve an
integrated weed management
system which iscost effective
cause reduction in immaturity,
period and is ecologically
safe.

To achieve the above goal a
systematic research approach
has been initiated at RRII.
Itinvolves research into
screening of cost effective and
environmentally safe herbicide
combinations, more efficient
and cheaper herbicide appli-
cators, biological control of
noxious weeds, cultural pract-
ices based on zero tillage and
plastic mulches. A brief out-
line of the ongoing projects
is enumerated here.

Herbicide Research

Currently we have screened 10
new herbicides of which

three are pre -emergent and
seven are post emergent. The
pre-omtugent herbicides are
aimed for nursery weed con -
trol. Of the post emergent
herbicides, Glyphosate has
been found effective and

hence recommended (2).
Another herbicide Dicamba
has been foundto give exce-
llent control of broadleaf
weeds upto 3 months. Un-
fortunately this herbicide is not
yet marketed in India. Re-

rrfEMiIcAL
lillItBKK PLANTATIONS

InstitiUe of India,

search has been initiatnd into
screening various herbicide
combinations with different low
cost additives to increase the
efficiency in total weed

control and in substantially
reducing the costs. The effect
of herbicides on beneficial

soil microbes is also being in-
vestigated.

Applicator Research

Two new herbicide applicators
have been tested and found

to be superior in operational
efficiency with Glyphosate

and Dalapon compared

to the conventional
weedicide sprayers. Among
these Aspee CDA, which is
battery operated and currently
available in India has been
recommended with certain
modifications and precautions
for large plantations. Birky
CDA which is manually
operated was found suitable
for small holders but is yet to
be marketed in India (3).

The CDA's require only 2.5 to
10@) of water compared to
the quantity used in common
sprayers and they require
only !th man days to spray one
hectare whereas conventional
sprayers need 2 or more man
days. Thus there is a tremen-
dous saving in water used

for spraying espef:i<illy in sleep
terrain where haulage is a
problem and water is scarce.

Efforts are underway to fabri-
cate a low cost direct contact
applicator using the wiper



concffpf. ThosR Imrbioide app-
licators are expecied to cost
only around Rs. 100 No
dtrfi hsznrd is expected with
these sprayers and it will

be possible to applying
herbicides setcctively

evRn in areas with cover crop.

Spray shields have been fodnd
lobeusefulin reducing side
drift hazard with ihe conven-
tional sprayers thus minimis-
ing the risk to rubber plants
and cover crop when non
selective herbicides are used,

Bio-control research

The larvao o( Parcuchaotus
pseudoinsulates wns found to
be promising for the control
of ChromoHene oderata
(Eupo orium). Further evalua-
tions on laige nica am under-
woy  If found effective these
larvae could be used to check
the spread ofC. orderata.

Integration of weed, moisture
and nutrient management in
rubber seedling nurseries has
been initiated with the use of
plastic mulches and subsurface
irrigation systems including
pprto-drip and leaky pipe
techniques.

Recommendation

The strategy based on the re-
sults of field experimentation is
to control weeds in the entire
planting area and to establish
legume cover crop which, by
itself can smoother weeds.
The plant basins ore to be kept
under mulch. These efforts

will substantially reduce weed ~lertilirei

comrol cos,., cioan weeding
je plantmo strips by scraping
"nmmnity is to be av-
oirfad to reduce soil e,,sio,,
and damage ,0 the feeder roots
ol rubber. Slash weeding is
not very efiective in com,oiling
"Seds in the rainy season
and since tiro fertiliser appli-
cation coincides with this
season, there will be considera-
te uptake of nutrients by th.
slashed weeds as their roots
3re intact.

An integrated weed manage-
ment system based on zero
t'llage, using plant basin mul-
ches, legume cover crops and
judicious use of herbicides is
therefore recommended. This
integrated approach will help
in soil moisture and nutrient
conservation and reduce da-
mage to feeder roots,
thereby increasing the growth
rats of rubber.

The herbicide combinations
recommended are based on
type of weed flora which is
predominant.

Conclusions

A herbicide based integrated
weed management system
could replace the conventional
manual weed control followed
*nrubber plantations. The
adoption of this new system can
save upto 28.6% of the weed-
ing costs. Moreover, the
fertilizer use efficiency
could be substantially

| creased by keeping the

patches completoly

in-

weed (fee with hert le.
Thissyslominny also help con-
serve soil and moisture in
rubber plantations, Howev/™f
utmost caution is necessary
while spraying young clearing
with these herbicidss against
<iift  Itis also necessary lo
use trained workers. The
workers should wear spray pto-
tectives. While Itisa boon
to labour shoit areas  (or
effecting timely operations, the
sudden shift to herbicide may
cause some socioeconomic
problems The saving on
labour on this account could be
utilised for much needed soil
conservation practices like
silt pit and contour bund
maintenance.

The recommendations given are
generalised and are only
intended as guideline. The
type of herbicide combinations
for specific areas should be
selected on the basis of speci
fic weed species present.
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Prophylactic Spraying Against

Abnormal
Essential

JAYARATHNAM.

Leaf Fall

Disease:

or Not

P. SANJEEVA RAO, C. K. KURUVILLA JACOB and THOMSON T. EDATHIL

Rubber Research Institute of India, Kottayam-686 009.

JNTRODUCTION
Abnormal leaf fall disease
caused by Phytophthora spp
the most important and
distructive desease of rubber
n Indi This disease was
firsl noticed in 1905 in Sri-
Lanka and in 1910 at Palapilly
area of Trichur District in
India. The symptoms of the
disease are pod rot, leaf fall,
shoot lot, die back of twigs
and drying of branches The
pathogen also causes bark
rot (boak stripe) and patch
canker. Leaf fall has been
noticed yearly in all high rain-
fall rubber areas in India and
also in some parts of Sri Lanka,
Burma and Tropical Central
and South America- Only
)od rot and mild leaf fall has
jeen recorded in Java,
Sumatra, and Tropical
Inlow rainfall areas like
Kanyakumari District of Tamil-
nadu both pod rot and leaf
fall occurred occasionally in
1961, 1982 and 1987. In
Malaysia also an outbreak of
this disease was noticed in
1966 and 1967 (Ghee. 1969)
and in some subsequent
years (Radziah. (1985). Severe
leaf fall, necessitating control
measures every year, occurs
only in India in rhe states of
Kerala and Karnataka.

Africa.

History of control
diseases

Me Rae (1919) was the
pioneer to study this disease

of the

In detail. He identified the
causative organism and also
made some studies on its
control. According to
the initial inoculum for the
spread of this disease came
from died back twigs, fruit
stnlks and mummified pods,
which harbour oospores. Ino-
culum potential is created by
nfection in dods and presence
of large number of pods in-
creased the intensity and
spread of the disease.
Ramakrishnan and Radhakrish-
na Pillai (1961) identified a
number of perennial, wild and
cultivated, host plants harbou-
ring the pathogen and also
made detailed investigations
on the disease. Fetch (1912)
was of the view that the
disease can be reduced by
preventing the formation of
fruits.

him,

Studies on ihecontrol of this
disease in India were initiat-
ed by Me Rae in 1917. Dead
branches and fruits were
removed from a 40 ha. area
and marked difference was
noticed with the untreated
area. He also tried spraying
copper sulphate solution for
deblossoming to reduce fruit
formation, but found it impra-
cticable due to scarcity of
water Eventhough 30 years
elapsed then, since Bordeaux
mixture was discovered, Me
Rae did not recommend

this versatile fungicide. Ash-

plant (1928) lirsl locomman-
ded sprayifig Bordeau>t mixture
0.75 to 0-8 p'?rcent agninst
this disease in India, by using
high volume pressure sprayers
and power sprayers. 40m
long bamboo lances wore used
and the maximum height
reached was 9.0 to 12 m when
the height of trees were 25
to 30 m-  Ramakrishnan and
Radhakrishna Pillai (1961)
tried removal of dried pods and
died back twigs and got a
eaf retention of 25 to 30 per-
cent compared to 84-90 per-
cent in areas spiayed with 1
percent Bordeaux mixture,
Adding 0.2 percent zinc sulph-
ate to Bordeaux mixture
increased the efficacy. They
also tried deblossoming the
trees with chemicals like
maleicacid (0.1 percent’). E. W
400 (0,4 percent) and

in 2, 4-4-D {15 ppm) solution
and found them to be in-
effactive. as flowering in He-
vea is irregular and repeated
spraying were required.

But, peries (1965) stated that
hand picking of pods caused
significant reduction in the
incidence of the disease in
Sri Lanka. In India one round
of spraying 1 percent Bord-
eoux mixture before tim on-
set of monsoon was reco-
mmended and is being conti*
nued to combat t¥'sdisoa6e
even today. Sherples (19-Jo}
stated that spraying with urea
or application of sodium nitr-



nte or amnioniuni sulplKiie
increased leaf retention This
wosconfirmed later in  India
with NPK mixtiiRj r'ppiication
by Ramakrishnan and Radha-
kfishna PiUai (1961). They
found Bordeaux rnixture to

be superior to copper
fungicides and orrjanic
lungicido like Phyloian,
Dithane 7 78 etc, Old
of copper oxychloride
fungictdes were
phyiotoxic. Dusting copper
funlg les such as Cuprosan
6, 12. 2ar;. copper sandoz
25% etc. using power duster
was tested and leaf retention
was found to be lower comp-
sred to that with Bordeaux
spraying. Due to disadvant-
ages of high volume spraying
they introduced spraying of
oit based copper oxychloride
fungicide in diluent spray oil
through Micron 420 operited
from the ground. They

found 4.5 ky of actual copper
per hectare to be sufficient

to give 70 to 80 percent leaf
retention. The particles could
reach upto 24 m During the
same period Kershaw (1962)
pioneered aerial spraying

of rubber with fixed wing air-
craft and helicopter. Using
oil based copper fungicide and
spray oit he could achieve 87
percent leaf retention.

Later only helicopters were
found suitable. A lighter
sprayer. Minimicron 77 was
introduced, susbequently, but
this could reach a height of
only about 16 m. In 1973
Shaw Duster cum sprayer was
introduced, which was lighter
in weight and could reach

24 m. More efficient and
lighter sprayers, like Shaw
Microspray power 400 and
Aspee Tuiblow were develo-
ped in 1983 and 1985 resp-
ectively with technical coUa-
boration of RRIIl. During
198Q-‘85 newer application
machines like tractor mounted
sprayer and fogging machi-
nes were tested and the former

stocks

"SS Found unsuitable

IPils:"

The

e« “rell
1? «""sport and

li,, .
mi.

considerable sav-
ng o( foreign exchange
Introduction of oil based co-
pper fungicides and low
volume ground and aerial
application resulted in consi-
derable reduction in cost of
control operations. Sethuraj
ana Kothandi»raman (1973)
found adequate evidence for
the formation of ethylene in
abscission caused by
Phytophthora. In laboratory
experiments they could pre-
sent leaf fall by spraying
2. 4-D at 100 and 200 ppm.
At the present rates of inputs
the cost for Bordeaux, aerial
and micron spraying are
Rs. 1700, 937 and 807 resp-
ectively.

tn recent years (1982-83)
specific fungicides for Phytop-
hthoia. like Aliette and
RidomyJ. were tested and
found ineffective. Crown bu-
dding of tolerant clones

is proved to be a good tech-
nique for preventing the
disease, but poor bud success
preclude its wide spread use.
Tree injection of fungicides
and antibiotics are also being
experimented Oil based
formulations of newer fungi-
cides may be useful, but are
not available. Radziah
(t985) stats that in Malaysia
aerial spraying of copper
oxychloride in oil and fogging
of the same fungicide or
Captafol inoil is recommended
against this disease.
Eventhough consistent and
enormous efforts have been
put in right from the year 1910

I'Olo IIIS dav by many re
oh wo,ke,s, pla,te, p,,,!.
owe, sp,ay oil and sprayer

m»nuacturesa,epo,tapp,,d

g;lllgl that pfotu[:‘ﬁngm ?m@é‘?m
tfees against this disease is

a wasteful cultural oractice

I arguments put forth was
Ihat the crop loss dun to the
oiso.isf IS not adequate to
warram cosily ontrol measures
and some amount of leaf

fall I1Sonly beneficial.

This has caused considerable
confuston among the planters
especially the small holders.

Crop loss

A cursory study on crop loss
was made by MC Rae (1919).
From the discussions with
planters, ho found that loss.
of 30 to 40 kg of dry rubber
per hectare per year due to
the disessp. He was of the
opinion that the loss involved
was so largo thnl it is prac-
ticable to Sfwnd money on
preventive measures- Later
Ramakrishnan and Radha*
krishna Pillai (1961) recorded
yield in areas protected and not
protected with Bordeaux
mixture. An yield loss of
37.68 to 50-46 >was recorded
in clones BD 5. Tjir land G 11.
Planters themselves realised
the benefits of spraying and
widely adopted the prophy-
lactic control measures.
The main constraint For con-
ducting further crop loss study
was that well managed
estates declined to spare areas
forthe experiment, fearing
irrepairable damag<> to their
trees, For the experiment, a
minimum of 4 ha area has to
be left unsprayed for at least
5 years, correct record of
yield has to be maintained for
the treatment and coiitrol
plot of a minimum of 4 ha each
of the same clonp and age
and as far as possible tappers
: in the experimental area
should not be changed. Stea-
dy increase in the cost of
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Mnlrol of 1le disnase ,Ko,si
lalud O ro evalijalion of the
bei.clits o spraying Radh,.
krtslina Pillat Qtal. (197~
mtindallv- dofoliated mallre
Gl 1 trees by clipping off 25
reported gngrd;% Yss 6t 0 "ﬁnd
79, 30.60 and 24.14";, reso
eciively, Tliero was (ofai
fsfomatiof) in 1D00<, defoliated
trees in iwo months.  Since
the experimental t.ees worp
well protected by serial spra-
yinn serious cnnspquencesof

U.e disease such as shoot rot S i S S i "
]

die back and drying of bran-
ches were not noticed. Aaain
concerted effort was mada

in 1984 to obtain area for
this experiment, with the
offer to compensate the losses
M's Harrisons Malayalam
kindly offered areas for the
experiment at Kumbazha and
Mundakayam. Simultaneously
the area raised for this
experiment at the Central
Experiment Station of RR||
near Ranni came into tapping
The experiment was started

in all these three areas and in
1985
left unsprayed, Eventhough
the experiments were planned
to continue for 5 years the
experiments at Kumbazha and
Mundakayam were abando-
ned due to the request of the
management , as the vitality
of the trees left unsprayed
was considerably affected. At
Ranni, 31 trees in the un-
sprayed and 13 trees in spra-
yed plots were uprooted due
to wind between April and
July 1985 and thn unsprayed
plot was oversprayed while
aerial spraying in 1986 and
1987. Hence, the data
obtained from the experiment
at Ranni was rendered use

The results of the experiments
aie (urnished inTable 1 and
these Indicate considerable
loss in the year after leaving
the areas unsprayed and

also in the next year, when

the treatment plots were

" fDPHVLACTT,..

we. -
iibsoiice ot leaves

low soil moisture and natur-il
Physiological factors. I T
~IVilophthora leaf fall occurs
wijen tho soil moisture is very

n  StessSSSrusir''*

H n
Si--"-SIX
Isdjaalceiit sprnypfj grlghd eoﬁi@’"
when the experiment is
conlinued at least for fivp
years. the full effect on Wekl
could bs obtained.

g p i

copperpet hectaie in lowvoH
ZLTrAT'™~, PAvidesTnir

78.46% innomal moss&n. ,0s of the

Climatic ref
disease
yield The optimum climatic regimes
for t.iggerino the leaf fall were
Identified by various work-
erswuh improvements in
parameters and  narrowing
down the limits. These are
furnished in Table I For
sustained spread of infection
the rams must continue.

lliat 1lIs yield drop duiing
tefollation after wintering in
'he month ol February Is high
V*hen compared to averag.
yield and peak yield in Octo-
ber-November. This is due to

Table 1l

COMPARISON OF FORECASTING FORMULAE OF

PHYTOPHTHORA
Weather Peries Pillai et. a/. Jayarathnnm
parameter 1969’ 1980 et a/ 1987
a Rainfall
psr day (mm) 25 16
total ~ (mm) 250-300 112 or more
duration (day) 4.0 7710 5.0

b Temperature (“C )

max - 26-30 29-31

min. 22-25 22-23

mean 29 29-27

R. Humidity (X)

mean 30

max — 98 93

Sunshine (Hr d) without inter-

mean 3.0 = mittent hot 2-4
sunshine

min. - 0.1

Forecast within mark the 9-15 days from

the overcast

14 days commencement
day



T.e suitahlo ctinialic regimes (or i
the montii of May, June and July
is furnished inTabie-Ill

urrences

Tab! !ill.

tialing tho disease occur in
the number of tlieir occ-

NUMBER OF OCCURRENCE OF SUITABLE

CLIMATIC REGIME

Months

May June

1983
1984
1985
1986
1987

CGIMCLUSION

These observations indicate
that the disease can appear
even in years when monsoon
fail, but intensity may not be
severe. Considering the
damage done to the trees such
as leaf fall, die back of twigs
and drying of brandies which
result in the loss of vitality

rf the tree and also the crop
loss; protecting the trees
against the ravages of this
disease is essentia! (or a tree
crop like rubber, having an
economic life span of 30 years.
Unprotected trees will be
more prone to bark rot. (black
stripe) and patch cankcr.
Sparse canopy perniits more
light and encourago weed

growth, resulting in increased
weeding cost. Moderately
tolerant clones like RRU105,

Gl 1 PB 217 and GT 1 are
likely to get protection with
lower dosages of fungicide
according to rainfall pattern
of the region concerned, but
experimental evidences are
required on this aspect.
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®O0P HARVEST

Introduction

lintend to share my views
observations and the difficui
ties encountered during mv
limited experience as a rubber
planter with you to spe if we
can evolve some better me-
thods and systems to increase
the yield per unit area. It

, IS evident that the subject we
are dealing with is mostly

an administrative matter and
not mainly concerned with
recent developments if any
on scientific research contri
buting to improvement in the
crop from our existing
yielding areas. Ot course |
would request the disting-
uished scientists present here
at this Conference to advise
the planters on what, accord-
ing to them, would bo a pra-
gmatic approach to maximise
the harvest of crop with the
minimum expenditure, taking
into account the cost-benefit
ratio on the method or meas-
ures we adopt. 1 personally
view it as the most important
function on an estate. The
main purpose of this paper is
to generate some discussion
so that there is a useful
exchange of ideas.

Tappintp

U is a well known fact that
the commencement of tapping
early in the morning is the
single most important factor

in contributing to a direct
increase in crop. ldo not
feel it is necessary to dwell
upon the phenomonon of liigh-
The views «Diecaed by the aulhoi

hii own and do noi reflect the
oUlcial opjn.on of «h» flubbof Board.

=SSSH ;-

at around 5,45 A.m "™ whm

ssary as otherwise a block
untapped (vacant block)
results m direct loss of crop
iurpnsingly enough, some
estates do not seem to have
this system of absenting taoo-
informing the sion

'w'uthoritios and consequently
tapping blocks are left untapp-
ed, They make up the number
of vacant block-days by cross
tapping on Saturdays or the
day prior to a holiday. As a
result, certain blocks are tapped
on consecutive days or out of
turn.

In one of our estates, we found
that the tapperswere commen-
cing tapping late and leaving
several trees untapped. Need-
less to say, there is no alter-
native to physical effective
supervision ; checking indivi-
dual blocks to ensure that all
the tappable trees are tapped.
Although it sounds native,

hi: actually a serious ad-
ministrative problem in many
estates. A series of strict
measures were adopted and
stern disciplinary action taken
against a few tappers. The
situation gradually Improved
resulting in a marked increase

When

XeSr™ ™

Another important aspect is
the layout of the tapping
blocks. Insteep terrain it is
absolutely necessary to ensure
tnat one topping block
does not extend from the top
of the field to the bottom. 't
would be more advantageous
to have a tapping block exten-
ding horizontally across the
hill, so that it facilitates  the
faster movement of the tappers
with minimum strain. As far

as possible, a tapping block
should not extend over both
sides of deep ravines/drains
or streams, since they hamper
the fast movementof the
tappers. An extensive network
of footpath is required for the
tappers to carry the harvested
crop without any hindrance.

Scrap Percentage

High scrap percentage has
been worrying us for some
time. No matter how much

we delay the collection of
latex, due to several reasons

a considerable amount of crop,
as a result of late dripping, is
left to be collected as scrap
during the next tapping day.

I have heard of one estate,
where the tappers themselves
go again to their tapping
blocks in the afternoon to
collect the latex without clai-
ming any additional remuner-
ation over and above the
over-kilo incentive normally
paid. This, of course, is an
exception than the general
pattern. Whenever any attempt



made lo fiuiaye nclditional
workers lo coiiuct tlie latex,
the doubt crops up whether it
would be profitf3hle. Moreover
the tappers claim thoit share
of the over-kilo incentive on
the scrap, which they would
lose if this method is adopted,
Iwould request tfie members
among the delegates present
here to enlighten us on this
method, if adopted by them,
the mode of collection, pay-
rmeMt and the result of the
cost benefil-ralio from the
study, if any. 1 am Inclined to
believe that any system which
would cost uplo a maximum
of Rs. 3 '-per kg of tatex D R.C.
inclusive of all payments,
weighing and transport to
the factory might be profitable,
but the industrywide reper-
cussions, the possible ill ef-
fects, if any and a precedent
which could have harmful
ramifications on the manage-
ment of estates are the deter-

ng factors.

It is noticed that the distance
of the crop weighing centre
from the blocks have a direct
bearing on the crop harvested
in latex form, which has a
premium in the market over
the scrap rubber. The shorter
the distance lo the weighing
centre, the more the tapper is
inclined to collect latex, even

i involves walking from the
block to the weighing centre
two or three times. The time
w-osted on walking long
distances could be usefully
utilised by the tappers to
bring in a higher percentage
of latex. Itis also noticed
that the harvest of crop
actually increases, as a nearer
weighing point is tantamou-
ntloan incentive. The
additional expenditure incurred
in putting up ashed, provid-
ing a lank and engaging a
worker is off-set by the higher
price obtained for latex, as
shown below;-

Expenditura on a new weighing centre durinn first yenr

Building and

latexcollection  tank . Rs. i0.000,00
Metrolac 80.00
Spring balance G00.00
Implements 200.00
Weighing Supervisor. 150tapping " 4,500,00
days rt’ Rs. 30,-
Weighing assistant, 150 tapping 3.300.00
days & Rs. 22 -
Tractor running |IOkmsperday for 4.500.00
150 days at Rs. 3 -per km.

23.180 00

Additional benefit.
20 Tappers (S 3 kg x 150—9000 kg ; Rs,  54,000.00

Rs. 6 - (fvlargin of profit for
latex
latex

latex over scrap) (Field
processed as centrifuged

and shell scrap processed as crumb

rubber)

Profit in one year

During the subsequent years,
ihe profitability would
obviously be more.

One suggestion is to persuade
the tappers to carry an anti-
coagulant, like ammonia
solution, and put a couple of
drops in the shell just before
tapping the tree. This would
prevent the formation of the
film of coagulam on top of the
latex in the shells and contri-
bute to aslight reduction in
the scrap percentage. | under-
stand that some estates have
adopted this practice, but the
tapping task is only 300 trees
or so. instead of 400 trees

on other estates. Is It worth-
while to reduce the tappmg
task by 25 to 50 trees to
adopt this method. Is it
advisable in the long-term
interests of the Industry

to lower the accepted task
of tappi.-g 400Irees inone
block? Is it possible to incor-
porate the adding of the anti-

Rs. 30.820.00

coagulant in the shells in
the tappers’ normal work-
scheriule. in the next
wage-settlement at the P L.C,
level?

Collection cups

Plastic cups are being market
ed these days professing that
the scrap percentage could

be reduced considerably by
using them. On an experiment
conducted in one block witl»
200 plastic cups and the
balance trees with
conventional coconut shells,
a reduction of scrap of 13 to
149%was observed as a result
of using the plastic cups. On

a large scale, we could pres-
ume a reduction of 10% in
scrnp to work out the economic
viability of using plastic cups.
Taking into account an average
estate codition with 350 trees
per hectare and the yield per
yearas 1200 kgs,the profi-
tability is worked out as
follows;-



Yield from 350 trocs

Yield per tiee 1200 k)
i i 3.43 kg
Using coconut shfilis
Latex 65%
Scrap 35%
2.23 kg
Using plastic cups Latex 9% ;ja(:jk%;
©
2.57 kg 0-86 kg

Reduction in scrap
EKtra over-ktlo incentive

0-34 kg per tree

Additional cost of mfg. lalex
Benefit by using plastic cup
0.34x Rs. 6/- (premium on

Centrifuged Latex over Crumb

0.34xRs. 0/55=0.19
0.34xRs. 0/50*0 17

Rubber)
LESS, Addl. expenditure
. 0.36
Benefit
Rs- 1.68 per tree
per year.
E dit
xplenditure Cost per trea
1 Plastic cup Rs. 1,60 (presuming perR);ear
it can be used for 2 ysars. .
though suppliers’ claim is 5 years) 0.80
Wire cup holder 0.40
Coir string 0.05
Labour for tying 0.06
131
Coconut shell 0.20
Wire cup holder 0.15
Coir string 0.05
Labour for tying 0.06
0.46
Additional expenditure incurred per
tree by using plastic cups 0.85
Net profit per tree by using plastic
cups = 1.68 - 0.85 0.83

Profit per hectare is

This is only aprojection of
what we can anticipate. This
has to be corrobototed by the
actual experience of the
planters
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The Union government has ex-
tended the natural rubber
subsidy schenie to a rsumber
pt new rubber-based engineer-
*ng export items having

rubber content tanging from
bOpcrcentto 100 percent.
The subsidy will be effective
from January 27 when the
Ministry of Commerce sent a
notification to the Chemicals
and Allied products Export
Promotion Council (Capexil)
according to an official release
issued.

The new items eligible for
subsidy are; rubber bush:
rubber and metal bonded parts,
rubber scraps; oxhausl susp-
ension rubber; lan belts:
rubber beading for doors,
windows, windshield, rear
glass and also in bonnet and
dicky, etc; oil seals; and
rubber pads for clutch, brake
and accelerator pedal pads.

Hitherto, the subsidy scheme
was applicable to auto tyres
bicycle tyres, auto and bicy-
cle tubes, rubber and canvas
footwear, gun boots, rubber
hoses, hotwater bottles, air
mattresses, insertion  sheets
hospital sheets, rubber rings,
surgical gloves, rubber mats,
railway pads and rubber sheets
and stoppers.

The terms, conditions and
procedures regarding operation
of the subsidy scheme will
remain the same as not
the ministry on June 10.
1983.

However, as for obtai
put-output norms vis-a-vis de-
termining the percentage of
rubber content in an iten*. the
exporters would have to app-
roach the DGTD for the same
before applying for grant of
subsidy under the scheme, the
notification stated.




Thermoplastic natural

Thermoplastic natural rubber
(TPNR) blends are afamily of
materials prepared by blend-
ing natural rubber and polyole-
fins, particularly polypropy-
lene, in varying proportions.
As the composition of the
blend varies, materials with a
wide range of properties are
obtained, and the family is
most easily considered as hav-
ing two distinct members. At
high rubber contents the
blends are themoplastic eia-
stomers. whilst semi-rigid”
rubber-modified polypropylen-
es are obtained at low rubber
contents- Over the last two
to three years there have

been considerable improve-
ments in the properties of
both types of TPNR blends.

Soft blends

The soft grades of TPNR
blends fall into the olefinic
class of thermoplastic elasto-
mers. There have been impro-
vements in the crosslinking
system used for partial dyna-
mic crosslinking of the natural
rubber phase during blend-
ing. This has led to improved
weathering resistance and
improvements in some physi-
cal properties. The develop-

ment of better antidegradant
systems has given a substa-
ntial increase in resistance to
heat ageing. The processa-
bility of the blends, particu-
larly in respect of extrusion,
has also been improved.

The soft grades of TPNR ble-
nds. which can be classed as
thermoplastic elastomers,
have hardnesses in the range
55 to 95 Shore A. The
strength and recovery proper-
ties compare favourably with
those of similar types of ther-
moplastic elastomer based on
synthetic rubber. Although
the resistance to swelling by
oils is somewhat better than
that given by general-purpose
rubber vulcanisates. the TPNR
blends are notoil-resistant
materials.

Thermoplastics rather than
rubber processing machinery
is required to injection mould
or extrude TPNR; the material
is not suitable for compre-
ssion moulding. The viscosity
is strongly dependent on

shear rate, but the tempera-
ture dependence is less marked.
For processing TPNR. 180“C
should be regarded as the
minimum  melt temperature

rubber blends

Higher temperatures than
those quoted do not give any
significant benefit and, for
fast mould filling and minimum
part distortion, it is more im-
portant to use sufficiently
generous gates and runners and
a high injection pressure
followed by hold pressure of
about 70 percent of the inject-
ion pressure. The mould
temperature affects mould fill-
ing and the finish of the part;
both are better at the higher
end of the quoted rate.

Scrap and reject mouldings
can be granulated and recy-
cled- The good resistance of
TPNR to heot agoing noted
above is also apparent in the
ability to withstand multiple
reprocessing. Moulding, gra-
nulating, and reprocessing

up to five times causes no
significant change in the
tensile strength of a TPNH
blend and only a small
reduction in modulus and m-
crease in elongation at break.
Nonetheless, TPNR should
not be held in the cylinder for
more than about 20 minutes,
and purging with polypropylene
orpolyethlene is recommen-
ded at the end of a run. u
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THE QUARTER

There have been only fewvinstances in ttie
past, when the price of rubber in the
international market ruled high above the
indigenous price line. But quite unexpect-
edly it has happened again when the
international piice went ahead to touch
Rs. 20/-per kg Inplace of the indigenous
piice of Rs. 18/-per kg. Inthe changed
circumstances import of rubber will result in
enhanced outflow of foreign exchange.
Dependence on synthetic rubber is not
advisable because of its high cost of
production.  India requires more rubber
than we produce at present. Chairman
Rubber Board in one ofhiserticles(published
elsewhere in this issue) subscTibes to the
idea that from our country’s poini of view,
it is the natural rubber production that is to
be stepped up and not ihe Synthetic
Rubber production, fylore than a million
seres are available in the non-tiaditional
area for planting rubber. Lei us hope that
the present efforts of the Rubber Board
logpther with the due pirticipalion of the
pinniing community would achieve the
target.



TtSSUE CULTURE

Ovei the past few years, tissue
culture has emerged as one of
the major research tools in
biology and medicine. It has
presently reached a level of
sophistication where its adap-
tation to large scale use has
become possible in some areas
of agriculture, horticulture
and drug manufacturing.
term “tissue culture*' was
coined in the days when the
technique was mainly restricted
to the culture of pieces of
tissue. However, over the years
the term has become somewhat
a misnomer because presently
not only tissue pieces but also
free cells, protoplasts, organs,
embryos etc are cultured

The

Now let us look into one of
the basic applications of tissue
culture, namely cloning or
clonal propagation or rapid
multiplication of specific geno-

type using tissue culture
technique. If one collects a
small piece of a particular

tissue or cells from a plant and
cultures it in appropriate naturi-
ent medium in a test tube, the
tissue/cells can be induced to
grow into rooted plant(s).
Many plant tissues have this
ability. By supplying or hold-
ing back certain chemicals we
can manipulate the growth of
such plants in the test tube.
One of the most important
characteristics of this process
is that, from a small piece of
of tissue, we could induce to
produce several plants instead
of one plant and keep on
multiplying them as long as
we keep supplying them
adequate chemical nutrients.
We have recently developed
at the Rubber Research Insti-
tute of Itidia a tissue culture
system for t™e propagation of
rubber. Normally, rubber

clones are propagated by

IN RUBBER

grafting desired clonal buds oti
open pollinated seedlings.
However, trees derived from
this technique have a few
drawbacks.  One is the tree
to tree variable yield caused
by root-stock-9cion interaction.
This can be circumvented by
eliminating tlie use of grafted
two-part plants and substitut-
ing tissue cultured plants
which grow on own roots.
Another drawback of grafted
trees is their comparatively
leaner trunk growth. Tissue
culture derived plants, on the
other hand, can have growth
behaviour similar to that of
seedling plants. The conse-
quent increased girth can pro-
bably impart better wind resis-
tance and higher yield poten-
tial, not to speak of high timber
output.

In all rubber producing
countries, all tissue culture
procedures are kept secret in
view of the critical commercial
value of the crop and trade
competition between them.
The Rubber Research Institute
of India has developed a tissue
culture system which involves
relatively less time and which
can be cost effective when
applied commercially.

The Institute already is in a
position to plant tissue cultured
plants in about one hectare at
its, Experiment Station this
year  Further field planting
can follow next year. These
will be kept under close obser-
vations. On the basis of the
results obtained, the Rubber
Board could adopt a policy
for distribution of tissue cul-
tured plants to growers on a
trial basis. If such plants reach
the growers as quickiv os pos-
sible, 1t will contribute to the
rapiddevelopment of the rubber
plantation industry in India

BHASKARA PILLAYI
retired

Shri V. Bhaskara Pillay reti-
red from the services of tho
Rubber Board on 3lst Decenv
ber 1987 after holding the post
of Secretary for 13 years. He
joined the services of the Board
in1957and held many positions
including Cost Accounts Offi-
cer. As Cost Accounts Olficet
he studied the various cost ele-
ments in natural rubber ant
built up a case before the Tari-
ff Commission and the Cost
Accounts Branch of the Mini
stry of Finance for revision o
rubber prices based on the
variations of input costs fron
time to time. He was appointtjd
as Secretary in 1974- As
Secretary, his contributions
included efficient coordination
of the administrative functions
of all departments. He »ve8
known for his impartiality and
devotion to duty. He always
talked less and did much.

He was given a warm send
off by the Officers and Stafl
of the Rubber Board, Shri
P. C, Cyriac, Chairman, Rubber
Board presided over tho nR*
ting. Representatives of ti9
various service organisations
spoke on the occasion. The
other speakers included a
the Heads of DeoaMmonts of
tho Rubber Board. TIYb spes’
kers profusely cornplimentec
the sprvicfs rendered by Shr
Bhaskara Pillay and wishet
him a happy retired life.




Do

AIDS, thfi faiGsl communi-
cable disease confronted bv
man s alrRodv assumed
edideinic prcportiotis. It is
considpred lo be a real scou-
rgo by today's Western
Wofld. But the fear of this
disease has brought in a
bonanza for the small farmerg
gfowing rubber in South

East Asia. The three countr-
ies of Malaysia, Indonesia and
Thailand which together
account lor about 75 per cent
of World's natural rubber

had little lo cheer about dur-
ing the recent past, In fact
during the last few years a
pall of gloom had descended
upon them as the rubber
prices continued to rule at
very low and unremunerative
levels. The farmers had
begun switching over to other
crops like oil palm. People
had started talking about tlie
rubber plantation industry as a
sun-set industry with no
future. Malaysia's production
levels were showing no
improvement. New investments
in research and development
too started going down.

AIDS Scare

But suddenly the AIDS scare
has changed all this. It was
found that the use of rubber-
made inspection gloves and
examinatior™ gloves would
prevent direct humun contact
with AIDS Virus* contaminD-
ted objects and thus save
them from contracting the de-
adly and dreadpd disease.

A sudden spurt in the demand
for rubber gloves manufact-
ured by dipping the moulds in-
to concpiitrntfd tuhbrr latox
followed. Now factories

‘ve need
Synlhetic R,hl,ersV

and Taiwan who have set up a
large number of units which
produced in millions these
gloves and condoms for the
boommg export markets in
Arnerica.  All these feverish
activities increased the de-
mand for latex and the prices
started going up from last
December, As more rubber
was consumed as latex, the
rubber sheet production came
down and the sheet prices
too began soaring. Today the
rubber prices in major Inter-
nation.il markels In Singapore,
Tokyo, London and New

York rule much above the
Indian domestic prices which
have been faitly stable during
the last three or four years.
White the Indian prices were
around Rs. 17.50 per kg.,

the Singapore price for the
same grade had crossed Rs.
20 -, but now appears to

have become somewhat steady
around the level of Rs.18/-per
kg. When all this was happe-
ning, it was amusing to find
the Indian manufacturing
industry merrily going on with
their advertisement campaign
in the Press about the *high
NR prices’ in tndial

The chances of Ihe Singapore
prices coming down very much
are dim since the AIDS in-
duced latex boom is continuing
without any let up. In India
we import about 40,000 tonnes
of rubber ayear mostly

from Maleysia/Singapore.
The new situation in the inter-
nationol markets will moan

a higher ohtflow of fotnign ex-
ange for us. What is to
done 10 reduce this drain of
foreign exchnnge? Of course,
by mcreasrng the production
Aitiiin the country and reducinn
the tmports. But how fnr is
nis possibh*. eapeciatly since
the booming Indian rubber
manufacturing industry is stea-
dHy mcrsasing its consump-
tion of rubber? Though natural
rubber production also has
been steadily increasing, the
growing demand has been
outstripping it. It is also true
that not much area is left in
Kerala, our major rjbber gro-
wing State, for expanding the
cultivation. Therefore, instead
of relying on NR.will it not be
worthwhile to set up a few
synthetic rubber factories to
produce SR indigenously and
avoid import of rubber and
plug the foreign exchange out-
flow? Particularly so, when
we use synthetic rubber to the
tune of 22 percent of our
total lubber consumption only
and can do with more of the
same? s this line of argument
not very logical and sound?

Synthetic rubbers and
Problems

Yes. the argument appears to
be very sound pfima facie, i.e.
at the first loek. But. let us
take a second look. ~What are
the synthetic rubbers and

what are the problems involved
in setting up big manufactur-
ing facilities foi them? Till the
Second World War. the bulk of
the rubber requirements of the
industry the Woild over was
methynatuial rubber But
during the war. most of the ru-
bber producing areas of South
East Asia were overrun by the
atl-coriQuerring forc?s of the
Japan”se General Tojoand

the Allies were doprivind  of
their rubber supplies  Gnr-
tmny also was short of rubber
required hadlv for the war
cffotl Intpnsiv 2 rosarcli ftffo-
rts conductr.'d round the clock



in laboiatorins in U. S. and
Germany sinjuiinneously were
ciownoc! willi success nnd Uion
began tiie niSRsivc tiianvdacl-
uiing of many rubbGr-like
polymers. Soon nntural rubber
was to b5 detlironed from the
prido of place by synthetic
rubber,Today Synthetic Rubber
accounts for the two-thirds of
total World consumpiion of
rubber, But in India, even to -
day natural rubber enjoys
more than three-fourths of the
total market. One of the main
reasons for this has been the
price of natural rubber here,
which is much lower than the
price of the synthetic rubber
produced in our factories.
Even the general purpose syn-
thetic rubbers likeSBR (Styrene
Butadiene Rubber) and BR
(Polybutadiene Rubber) are
about 50 per cent r.nstliftr than
its counterpart produced by
nature. The SR's are made
from downstream products
after naphtha cracking and like
all other petrochemical prod-
ucts, these also are very costly.

Capital Investment

It is estimated that the capital
investment required for produc-
ing SR is at least three times
the investment needed to pro-
duce the same quantity of NR,
The process of producing SR
consumes a lot of energy,
while NR production requires
no energy input as the photosy-
nthetic action of the plant using
solar energy results tn product-
ton of rubber. In fact the NR
plantation creates energy as it
produces timber as a by-prod-
uct. Again, the highly capital
intensive SR factories do not
create many jobs. But the NR
plantations provide a large
number of unskilled rural jobs
which are badly needed, Whst
about the effect on environment
and ecology?The SR production

is associated with the accumu-
lation of a large quantity of
effluents which have to bo tre-
ated at great cost, to avoid
pollution. But the NR planta
ons which release oxygen into
the atmosphere during tlie pho =
tosynthetio action, purifies
the environment. Since very
effective soilLcDiisatvalion
measures are being adopted in
NR plantations, including tlie
rearing of nitrogen fixing cover
crops, ecology and environ-

ment get significantly impro-
ved by them. Thus on every
count SR loses out. It is

clear that from our country's
point of view, for meeting

the rubber shortage, it is the
natural rubber production
which is to be stepped up and
not the SR production.

Enough lands

But have we got the land to
grow rubber? Yes, in India,

in the new non-traditional
areas we have more than a
million hectares fit for rubber
growing. These areas have
been broadly identified and
nurseries for generating the
planting materials have been
set up and the committed ex-
tension workers of the Rubber
Board have already started
spreading the message of
rubber. The North Eastern
States of Tripura, Meghalaya
and Assam are taking to
rubber in a big way. This year,
.n that region alone, at least
6000 hectares will get newly
planted with rubber. We

are sure that the planting tem-
po in these States will pick up
more momentum in the next
few years By the turn of

the century, we shall be getting
at least a hundred thousand
tonnes of rubber from the
North E6St alone. In the tra-
ditional rubber growing areas
of Kerala also, the productivity
climate has set in. Massive
extension efforts have been
launched to improve the pace

of replanting of the old aren,
with new high yiolcJing vntv
ties, to popularise bettor

and procossing tQchnig,.es
improve the cultural practices
and to renovate the markeij,m
arrangements. All these offor
ts will not go fruitless, Owpt
four hundred thousand
tonnes of rubber will come from
Kerala by 2000 AD. So what
is the point in investing our
scarce resources to prodttco
general purpose synthetic

rubbers just 1o replace naturn)
rubber?

And if this is the shape of
things to come, is there no room
at all for further expansion of
synthetic rubber capacity in
our country? Though there is
no justification for setting up
plants to manufacture general
purpose syntehtic rubbers
like SBR & BR (Styrene But:i-
diene Rubber and Polybutadi-
ne Rubber), there is a good
case to create facilities and
produce special purpose syni.
hetic rubbers like butyl nibbci
These special purpose rubber’;
are essential to impart certain
desirable properties to our
rubber products and thus im-
prove their quality. India which
is on the verge of a great
leapforward in exporting rubbfir
products has to work hard
and improve the quality of.tlie
rubber products It is certain-
ly advantageous if we have
the facility for making these
special purpose SR's inour co-
untry itself. When we think 1|
synthetic rubbers, let us think
of these special puiposo SRi
alone, instead of the general
purpose SR's the demand for
which may be satisfied by in
creasing the natural rubber
production; for which our coun-
ry is better-endowed.

- P C CYRIAC,
Chairman,
Rubber Board.



Properly Control
Dirt coniont % 0.010
Volatile itiatlerX 0.42
Nitrogen % 0.42
Ash % 0.14
Po 58
PRI 76
Acetone exttect % 226

Mooney viscosity
ML (1+4) ot 100" C

stock recipe os per BIS formu-

o mQgAt »UULEIMVOL L3 ».,3
Tsble-1
(C.ep.,
5 Davs 10 Days
0.020 0.019
0.71 0.66
0.45 0.43
0.44 0.34
63 62
78 68
214 2.19
and serum separation. As

lation (3) which is given in
Table MI. The vulcanisate
properties were also measured
as per the relevent BIS me-
thods (4) and the results ate
given in Tables IV and V

Results and Discussion

The raw rubber properties of
the polybag collected rubber
which was processed as

crepe are given in Table 1.

Dirt content of the polybag
collected rubber was found to
be not much different from
that of the control. The same
is the case with volatile
matter and nitrogen content
However, ash content is
found to bo more in the case
of polybag collected rubber.
In the normal method of
latex coagulation, chances for
the removal of mineral matter
are more because of dilution

these stepsare absent in the
polybag collection method,
most of the mineral matter
present in the original latex
goes into the processed
rubber, it is worth noting
here that ash content upto
about 0.5% as observed in the
present case does not have
any adverse effect in most of
the applications of rubber
except in certain specific prod-
ucts requiring very low levels
of water absorption. It may
also be noted that the ash
content of the polybag collec-
ted rubber is within the limits
specified. The initial plasti-
city and the Mooney viscosity
were also found to be higher
in the case of polybag coll-
ected rubber. This is evidently
owing to maturation of the
coagulum which results ina
higher gel content. The plast-

M5 Days
0.013 0.012
0.67 0,59
0,44 0.42
0-32 0.40
60 65
66
222

icity retenlion index, whicfi is
a measure of the oxidation
resistance of rubber, is found
to be lower tn the case of poly-
bag collected rubbf-r. But an
analysis of the results show
that this reduction in oxidation
resistance is only an apparent
one, as it is contributed by the
higher initial plasticity of the
rubber. This was reported by
earlier workers also  (1).
Itis also worth noting that
the raw rubber properties of
the polybag collected rubber
are within the limits specified
for ISNR-5.

A trial was also conducted to
process the polybag collected
rubber in block form. How-
ever, in this case, the collect-
ionswere limited to 5 and 10
tapping days only. Results

of the study are given in

Table Il



Stu<b«es Oil Polybag CoHectioii of Latex

fj nAniiAKnisMNAN rjAin
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Introduction

Tapping and collection accou-
nts for a major part of the
cost of netural rubber produ-
clion. In our country, itis
estimated to be around 10% of
the total cost. Therefore,
less labour intensive methods
of harvesting is one among
the various methods available
to reduce the cost of product-
ion, The present work on
pofyban collection was thought
of in this connection.

The idea of collecting natural
rubber latex in polyethylene
bags is not new. In Malay
sia. it was studied as early

as in 1969 {1) and a woikable
method suggested. They have
reported that its implement-
ation would depend largely
on local circumstances gover
ning each case. In ourco-
uiitry, the method has not
been practised so far. As a
preliminary step , a study was
conducted at the RRIl to
assess the feasibility of this
method. Emphasis was given
to study the influence of the
method of crop collection on
the quality of rubber.

In the case of tapping, the
task assigned to a tapper is
300-400 trees per day and
normally he completes the
tapping in 2 to 3 hours. Sub-
sequently the tapper collects
the latex and transports >t to
the coMection contre.f?ctory.

If the latex is not collected
daily butonly once in a

month or so, the task size
per tapper can be considerably
increased.

When latex is collected in
polybags and allowed to re-
main on the tree it undergoes
spontaneous coagulation to
form a lump. The latex from
subsequent tappings also

gets collected and coagulated
in the bag itself. The Ilump
thus formed in the bag can be
periodically collected and
processed into crepe or block
rubber. As the bags are
almost completely sealed cha-
nces for contamination are
minimum. The coagulum coll-
ected can be processed into a
fairly top quality rubber.

Method of Study

The collection bags were made
of polyethylene and easily
fabricated by heat sealing.
Lay flat heat sealed bags of
35 mm x 25 mm manufactured
out of 200 gauge sheets,
readily available in the market
were made use of. The bags
could conveniently hold up to
4 litres of latex and had eno-
ugh strength to bear the
weight of the latex. The open
sides of the bags were sealed
using a heal sealer and holes
were provided by cutting the
top corners for insertion of a
wire stirrup, A circular per-
foration of 15 rnm diameter

to insert a spout to carry latox
into the bag was provided at
about 50 mm below the top
edge of the bag. On the
tree a helical spring was

tied arout>d between the tapp-
ing pannel and the spout
under sufficient tension so as
not to be displaced due to the
weight of latex in the bag.
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The bag with the wire slirrup
was hung on the circular sprina
with the spout leading into
the bag, Rain water sceping
into the bags during rainy
season need be prevented.
Both the conventional skirt ty-
po polythylene rain guards
and tapping shades were used
for the above purpose.

On the first tapping day latex
gets collected in the bag and
slowly undergoes spontaneous
coagulation. In all cases
coagulaiion was found to be
complete by the next day.
Once spontaneous coagulation
sets in. the bacterial popul?i -
tion in the bng would be
much  higlier and therefore
latex from the subsequent
tappings got coagulated much
faster. After a definite number
of tappings ranging from 5

to 20 tappings, the bags
containing the coagulum were
collected and brought to

the factory and soaked in
water. The polythene bags
were stripped off manually and
the rubber coagulum was
processnd as crepe and dried
at room temperature. Process-
ing of the coagulum as block
rubber was also attempted,

A control sample was also
prepared by coagulation of
freshly collected latex from the
same field using formic acid.

The raw rubber properties of
the samplps were measiirod ™
as per the relevant BIS test
methods (2). Tho results are

given in Tables land Il Curing
ch'iracteristics of tho ruhbnr

samples were assessed in a gum



Property Control

Dirt content % 0.010
Volatile mnttGr %60.203

Nitrogen 0.44
Ash % 0.16
Po 43
PR! 67

Moonoy viscosity 80
ML {1+4) at 100“C
Acetone

extract % 2.61

It is again seen that dirt cont-
ent and volatile matter of tho
polybag collected rubber

are more or less comparable to

those of the control.  Nitro-
gen content is found to decre-
ase slightly. Although a

progressive reduction in nitro-
gen content was expected

as the number of tapping days
for collection was increased,
this was not observed in the
first trial (Table 1). A redu-
ction in nitrogen content is
attributed to the bacterial de
composition of proteins into
soluble products. Here also
ash content, plasticity and

Property Control
Mooney scorch at

120"C (Min) 12.25
Optimum cure

time at

150X (Min) 14-5
Modulus at 300%;j

elongation (MPa) 171
Tensile strength

(MPa) 151
Elongation at

break % 762
Tear strength

(kN/ni) 267

0.010

0.52 0.013
031 0.38
. 0.35
0.25 0.28
57 I63
o2 ®
105

Mooney viscosity of the poiy-
bag collected rubber are found
to be higher than those of

the control samples. Although
the reduction in PRI is only
an apparent one. as indicated
above, an attempt was made
to improve PR! by soaking the
crumbs in 05% phosphoric
acid solution for 2 hours.

The treatment is found to imp-
rove PRt as seen in Table Il. Ac-
etone extract of the sample ie
found to be not influenced by
thfi method of collection.

The curing characteristics of
the compounds prepared from

Table IV
Properties of the Compounds

5 Days 10 Days
7.00 7.00
10.50 10.00
1.88 173
17,2 17.0
807 871
284 27.9

2 P-Acid-Treated

5 Days 10 Days
0.019 0,012
0.45 0.32
0,25 0.25
0.30 0.36

52 56

77 77

100 105

poiybag coliectad rubber
(formulation given in Table 111
and the physical properties of
the vulcanisates prepared are
given in Tables IV and V,

Table-ni
Gum Stock Recipe
(tS 7449-1981)

Natural lubbei 100
Stearic acid 05
Zinc oxide
fVIBT 0.5
Sulphur 35
15 Days 20 Days
8.50 7.75
10.00 9.50
1.65 175
1.69 173
886 903
28.3 277
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introduction

Tapping and colleciioti accou-
nts for a major part of the

cost of nstural rubber produ-
ction. In our country, itis
estimated to be around 40% of
the total cost.  Therefore,

less labour intensive methods
of harvesting is one among
the various methods available
to reduce the cost of product-
ion. The present work on
polybag collection was thought
of in this connection.

The idea of coHecting natural
rubber latex in polyethylene
bags is not new, In f~alay
sia, it was studied as early

as in 1969 (1) and a workable
method suggested. They have
reported that its implement-
ation would depend largely
on local circumstances gover
ning each case. In ourco-
untry, the method has not
been practised so far. As a
preliminary step , a study was
conducted at the RRI! to
assess the feasibility of this
method. Emphasis was given
to study the influence of the
method of crop collection on
the quality of rubber.

In the case of tapping, the
task assigned to a tapper is
300-400 trees per day and
normally he cctnplctes the
tapping in 2 to 3 hours. Sub-
sequently the tapper collects
the latex and transports it to
the collection ccntre/f?ctory.

If the latex is not collected
daily but only once in a

month or so. the task size
per tapper can be considerably
increased.

When latex is collected in
polybags end allowed to re-
main on the tree it undergoes
spontaneous coagulation to
fornialump. The latex from
subsequent tappings also

gets collected and coagulated
in the bag itself. The Ilump
thus formed in the bag can be
periodically collected and
processed into crepe or block
rubber. As the bags are
almost completely sealed cha-
nces for contamination are
minimum. The coagulum coll-
ected can be processed into a
fairly top quality rubber.

Method of Study

The collection bags were made
of polyethylene and easily
fabricated by heat sealing,
Lay fiat heat sealed bags of
35mm x 25 mm manufactured
out of 200 gauge sheets,
readily available in the market
were made use of. The bags
could conveniently hold up to
4 litres of latex and had eno-
ugh strength to bear the
weigh! of the latex. The open
sides of the bags were sealed
using a heat sealer and holes
were provided by cutting the
top corners for insertion of a
wire stirrup. A circular per-
foration of 15 mm diameter

to insert a spout to carry latex
into the bag was provided at
about 50 mm below the top
edge of the bag. On the
tree a helical spring was

tied around between the tapp-
ing pannel and the spout
under sufficient tension so as
not to be displact'd due to the
weight of latex in the bag.
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The bag wiih the wiro stirrup
was hung on the circular sprina
with the spout leading into
the bag. Rain water seeping
into the bags during rainy
season need be prevented.
Both the conventional skirt ty-
pe polythylene rain guards
and tapping shades were used
for the above purpose.

On the first tapping day latex
gets collected in the bag and
slowly undergoes spontaneous
coagulation. In all cases
coagulation was found to be
complete by the next day.
Once spontaneous coagulation
sets in, the bacterial popul-i
tion in the bag would be
much  higher and therefore
latex from the subsequent
tappings got coagulated much
faster. After a definite number
of tappings ranging from 5

to 20 tappings, the bags
containing the coagulum were
collected and brought to

the factory and soaked in
water. The polythene bags
were stripped off manually and
the rubber coagulum was
processed as Crepe and dried
at room temperature, Process-
ing of the coagulum as block
rubber was also attempted,

A control sample was also
prepared by coagulation of
freshly collected Intex from the
same field using formic acid.

The raw rubber properties of
the samples were measured

as per the relevant BIS test
methods (2). The results are
given in Tables land Il Curing
characteristics of the ruhbfr
samples were assessed in a gum



Property Control

Dirt content % 0.010
Volalilc rnattor %0.203

Nitrogen [oX
Ash % 0.16
Po

PRI 67

Moonoy viscosity 80
ML (1 1-4) at 100"C
Acetone

extract % 261

It is again seen that dirt cont-
ent and volatile matter of the
polybag collected rubber

are more or less comparable to
those of the contfot.  Nitro-
gen content is found to decre-
ase slightly. Although a
progressive reduction in nitro-
gen content was expected

as the number of tapping days
for collection was increased,
this was not observed in the
first trial (Table 1). A redu-
ction in nitrogen content is

attributed to the bacterial de-
composition of proteins into
soluble products. Here also
ash content, ptasticitv and
Property Control
Mooney scorch at

120“C (Min) 12.25
Optimum cure

time at

1BOX (Min) 145
IModulus at 300%

elongation (MPa) 171
Tensile strength

(MPa) 15.1
Elongation at

break X 762
Tear strength

(KN/ni) 26.7

Ogég 0.013
o '31 0.38
0'25 0.35

) 57 0.28
77 63
59
105

2.46

Mooney viscosity of the nolv-
hag collected rubber aie found
to be higher than those of

the control samples. Although
the reduction in PR] is only
an apparent one. as indicated
above, an attempt was made
to improve PRI by soaking the
crumbs in 0.5% phosphoric
acid solution for 2 hours.

The treatment is found to imp-
rove PRI ns seen in Table Il Ac-
etone extract of the sample is
found to be not influenced by
thfl method of collection.

The curing characteristics of
the compounds prepared from

Table IV
Properties of the Compounds

5 Days 10 Days
7.00 7.00
10.50 1000
1.88 173
17.2 17.0
807 871
284 279

2 P-Acid-Treated

5 Days 10 Days
0.019 0.012
0.45 0.32
0.25 0.25
0.30 0.36
52 56
77 77
100 105

polybag collectad rubber
(formulation given in Table 111)
and the physical properties of
thevulcanisates prepared ere
given in Tables IV and V/

Table-11l

Gum Stock Recipe
(IS 7449-1981)

Natural rubber 100
Stearic acid 05
Zinc oxide 6
BT 0.5
Sulphur 35
15 Days 20 Days
8.50 7.75
10.00 9.50
1.65 1.75
1.69 17.3
886 903
283 27,7



Pfircent Choiiges

Property Control
Modulus at 1 32
300 % elongation

Tensile strength - 265
Elongation at break 4

it is observed that the polybag
collected rubber is faster
curing than the control. Both
Mooney scorch and optimum
cure time are found to be low/er
in the case of the polybag
collected rubber. The faster
curing behaviour of the poly-
bag collected rubber is also
evident from the rheographs.
It is believed that some of
the protein decomposition
products in the rubber act os
V'.-lcanisation accelerators

tiJereby making the rubber
faster curing when the
samo recipe is used. This

situation could be odvantage-
ously used for reducing the

Table V

(Aged at 70" c for 96 Hrs)

5 Days 10 Days
17 [Cal
33,5 15,2
20 -4

accelarator dosage If the vul-
canisation behaviour of the
rubber ts made known to the
compounder. The tensile
strength of the polybay rubber
vulcanisate is found to be slig-
htly better than that of the
control, The other properties
of the vnlcanisate are found not
influenced much by the met-
hod of collection of latex.
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15 Days 20 Days
-1-45 142
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SWASTIK RUBBER FINANCES TO BE RESTRUCTURED

The Board for Industrial and Financial
Reconstruction (BIFR), after considering
the proposal to restructure the sick unit
of Swastik Rubber Products Ltd (SRPL)
has declajed after two sit
ngs that it is In the 'public interest to
restructure the finances of SRPL".

Disclosing this Mr Ashok Muthanna,

the Managing Director of SRPL informed
that despite improvement in production
and turnover, the unit was not showing
any sign of earning a prolit because

of the huge interest burden. Turnover
had touched Rs. 8.5 croresfor March
ending this year. The company also had
enough orders on hand to keep produ-
ction going for the next 10 months. But
even then the company would not be
able to either declare a dividend or repay
the deposit and debenture holders

because of the huge interest payment
which formed up to 12 per cent of the
income leaving no surplus with whicli to
pay the other claimants.

In the circumstances the company had
approached BIFR to consider its restru-
cturing so that its liabilities are ruduced.
The Industrial Development Bdnk of
India (IDBI) which had been entrusted
with the task of preparing a package of
reliefs will be submitting its report to
BIFR which if approved

will be communicated to all parties con-
cerned for their views and comments,
The package will be finalised after 60
days of hearing the views. '‘By September
1988 there should be some good news
for all connected with SRPL '

Mr. Muthanna said.




Aci</\ tio,, of Im,roved >1,,ui,.g
Matenals m Rubber Small
flolsiiH”; An Analysis

Optimal investment decisions
are important tools in farm
business management to
achieve the long-run objective
of maximum continuous
profits. In enierptise select-
ion. the farm manager has
to docidf? the vnrious crop
combinations which will
mnximum continuous net

yield

returns over a period of time.
Once d particular crop enter-
prise is selected, the selection
of the best variety assumes
prime importance. This is
more important in the case of
perennial crops like rubber
involving substantial amounts
of initial fixed investments and
an extended period of output
resulting from it.

Being a commercial crop with
the whole produce being
marketed (Market economy),
the object of rubber grovweris
to maximise profits from a
unit area. With the introduc-
tion of high yielding clones,
growers were found shifting on
alarge scale from traditional
varieties to improved clones
like RRIl 105. RRIM 600, GT 1
and PB clones. RRIl 105 is
an improved clone developed
by the Rubber Research
Institute of India. Eversinco

'w'lU IPt C. a,,| V. HARIDASAN

its release for commercial
planting, the area under this
variety has been fast increas-
ing. The largo scale adoption
of this variety has been due
Yo its high yielding capacity,
'ts mean yield in experimental
plnntation has been ostimDtcd
at 2880 kg per hectare per
year, in small scale trials dur-
ing 15 years of tapping, So
the present study attempts to
analyse the coverage of diff-
erent clones among the areas
planted during 1984 in small
holdings with special emphasis
on RRIN105.

Methods

Data on the extent of area
plonted with different planting
materials during 1934 were
collected from alftk~ Rubber
Board Regional Offices in
Kerala, Tamil Nadu and Karna-
taka states. Data thus coll-
ected were tabulated for
different varieties and their
distribution according to size.
The analysis followed the
tabular methods of analysis.

Results

Table 1 shows the extent of
area planted with the different

varietiesin small holdings in
Kerala, Tamil Nadu and Karna-
taka during 1 ~ . The total
area planted was 13313.08
hectares in 21070iinits, Out
of which 11842.84 ha was
with RRII 105 in 19525 imits,
Relatincj to tho lotnls RRtl

105 .ilone nccoiinl'id for 88.96
percent of thf total area plan-
tedand 92,67 pprcenl of the
total number of units. RRU
105 has alsohepn found to be
planted along with other
clones in mixed plantings
which accounted for 6,85 per
cent of the total area and
4.15 percent of the total num-
ber of units. This practice
of growing more than one
variety in mixtures can bo
viewed as a measure to avoid
risk associated with spacific
varieties. Thus rubber produ-
cers were found to resort to
diversification within an enter-
prise using different varieties
RRII 105 atone and RRIl 105
along with other varieties
together accounted for 95.81
percent of the total area and
96.82 percent of the total
number of units.  This shows
the wide popularity and the
consequent large scale adop-
tion of RRII 105 in the small
holdings.



Table 1 ; Exlent of area planted with RRIl 105 and other clones durino 1984

Tamil Nadu and Karnataka. in Koinia
VariPty No. of
units Area
(Hect)
nRM 105 sub total (a)
19525 11842.84
- . o (92.67) (88.96)
RRii 105 along with other clones in mixtures; .
a. RRIl 105 and GT 1
(‘;2;’9) 399.13
b. RRii 105 and RRIM 600 102 3.00
110.27
(0 48) (082)
c- RRIlI 105, RRIM 600 and GT 1 31
(0.14) 71.97
d. RRIl 105 andPB 235 160 (0 54)
0.75) 13019
0. RRIl 105 and PB 5/51 ( 10 (0'99773
0.04, 0
f. RRIl 105. PB 28/59 2(5 ) (ffgg
0-12 1
9- RRI! t05, PB 28/59 and GT 1 (16 ) (091‘::%
0.07
h. RRII 105. GT 1 and PB 235 (14 ) (55'032
0 06
1 RRII 105. RRII 118 nnd GT t 10 (fglg())
. (0.04) (0.14)
j.  RRIlI 105 pius otherclones
not mentioned above 84 123.21
(0.39) (0.93)
Sub total (b) 873 912.86
(4.15) (6 85)
Other clones
a. PB 235 126 87 98
(0.59) (0.66)
b. GT 1 207 154,19
(0.98) (1.16)
c. PB 28/59 3 241
(0.01) (0.02)
d. RRIM 600 47 43.87
(0 22) (0.33)
e. PB5.51 15 16.17
(0 07) (0.12)
f. PB 311 13 16.45
(0.06) (0.13)
g. PB 215+ 217 5 1.63
(0.02) (0 01)
h. Poly clonal 30 24.55
(0.14) (0.18)
i. Unselecled 228 210.13
(1-07) (1.58)
Sub total (c) 672 557.38
(3 18) (4 19)
Grand total 21070 13313-08
(@) + (b) + () ~on (100)

(Figures in parentheses are porcentages to the total)
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There has been o gradual shift
in the distribution of rubber
holdings towards smaller size
classes over the last two
decades.” To analyse the dis-
tribution of areas planted
with all varieties during 198<l.
the holdings were classified
into five size groups viz., upto
0.5 ha, 0.5-1 ha. 1-2-ha. 2-4

Table 2:

ha and above 4 ha and the
results are presented in table-2.
Relating to the total area,

the second size class (0.5-lha)
recorded the highest percen-
tage followed by the first.
Tho first afid the second size
classes {holdings with size
less than 1 ha) accounted

for 60 percent and 858

percent of the total area and
nutTiberof units respectively
Holdings with size above 2 im
accounted only 16.71 percent
of the total area, and 3.19
percent of the total number of
units. Tho above rosuits nre
in line with earlier studies by
Harldasan M980)‘ and Ipe
(1987)9

Distribution of area planted with ail varieties during 1984

in Kerala, Tamil Nadu and Karnataka according to size.

No. Size class
1. Upto 0.5 ha
2. 0.5 to 1 ha
3. 1to 2 ha

4 2 to 4 ha

5. Above 4

Total

Number Area (Ha)
12120 3826.04
(57.62) (28.74)
5981 4165.45
(28.39) (31.29)
2294 3096.55
(10.89) (23.26)
555 1468.03
(2.63) (11.03)
120 757.01
(0.57) (5.68)
21070 13313.08
(100) (100)

(Average holding size

0.3157

0.6964

1.3498

2.645

6,3084

0.6318

(f=igures in parentheses are Percentages to the total)

Table 3 shows the distribution
of areas planted in 1984

with RR11105 according to
size in the different rubbergro-

wing regions, (n all the
three regions in Kerala, the
second size group ranked

first in area as a percentage of
the total area. Notably, in
Northern Kerala, the third size
group (1-2 ha) shared ahigher
percentage ofthe total area

as compared to central and
south Kerala. This is only to
be expected since the size of
land holdings are in general
lerger in northern Kerala than
those in southern aiid cent-
ral Kerala, In Tamil Nadu

and Karnataka the third size
class was the largest in resp-
ect of the proportionate area.

The large scale adoption of
RRIl 105as the planting
material may be due to its
superior yield performance.
Thus the study reveals that
rubber growers in India are
rational in their decision as to
the choice of planting materials
with the object of maximising
returns from a unit area under
this crop.
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Rubber Industries Association |,3 unleashed a

series of propaganda through their adverlisements and nress
releases being published in leading newspapers in India Their

propaDandais mainly based on the plea that the rubber ntices

are ruling high in tlie market.
publicised argument?

Dr. Sekhar
tho course

who is a well

try in India could be

Regarding manufacturing
growth as defined by him.
contraversy Dr. Sekhar
In a very reasonable
IAS,
impartial
giowth and development.

and

Chairman Rubber

The arena is once again alive
The combatants are beck in
right earnest with renewed
vigour- 1am not referring to
any of the battlefronts in
West Asia or somewhere
else. The unnecessaiy ex-
changes going ori between
the two wings of the Indian
Rubber Industry is what I am
speaking about. India is one
of the major producers of
natural rubber; it is also one of
the major consumers. In fact
both the Rubber producing
industry and the Rubber manu-
facturing indusuy have displ-
ayed excellent achievements.
While the tale of increase of-
notural rubber production and
productivity has been higher
than thatof any other crop in
India for the fast several years
the growth rate of the Rubber

known authority on
of his observations on the cost of
has arrived at the conclusion that the Natural Rubber

sector
realistic manner,

Board exhorts both the sectors
in developing an outlook quite congenial to

What is the basis o( this ranch

rubber during
production

Indus-

developed into a cost efficient sector.

sky is the limit for its

Explaining the background of the
has written a letter to the Chairman,

shri P, C.Cyriac
to be

their

r\danufactufing Industry has
been higher than that of any
other industry during the
last year. Both the sectors
can grow and prosper m future
also, if only they cooperate
with each other, But unfortu-
nately one finds certain ill-
advised moves being made by
both the sides.

A new controversy has been
sparked off by a series of
advertisements and press rele-
ases issued by the AIRIA.
The theme of their present ca-
mpaign Is that the Indian
Natural Rubber prices are very
high; in fact the highest tn the
World, that the cost of produ-
ction of Natural
India is only less
a kg , that the mtematlonal
prices are much lower-etc. etc.

Rubber In
“S. 10

iiAii nTx .,

Sonra otnanisolions  of
Rubber Growers have stalled
resDonding to this campaign
with equal enthusiasm deman-
ding rubber prices to be

reised to the level of Rs 22 per
kg. from the current level

of about Rs 17,50 pet kg. It is
painful to see one section of
the industry maligning the
other in the process. It is
necessary that the issues are
examined dispassionately and
the facts placed before the
public. An attempt in this dire-
ction is boinn made here.

Has the Indian Rubber Prices
been Stable?

The following figures will ans-
wer this question:

Average price |

Rs.'Quintal in
Kottayam for RMA
-4 grade
1983-84
1084-85 1655
1985-86 1732
1986-87 1660
1987-88 1791

It is clear from the above
figures that Natural Rubber
prices have not gone up much
during the last few years.
There are not many other indu-
strial raw materials whose
prices have exhibited such sta-
bility. This amount of stabi
lity has been achieved mainly
bv using the releasing of
imported rubber as the tool to
moderate the market forces.
When the pricetended to go
above the predetermined price
band, judicious doses of im-



poitGcei rubbei were released in-
to thf3 rnarknt torRsloin the
ngiii*.hritiin.  Siiililnrly, whun
The pricos were about to go
below the floor level, procure-
ment from the market £ilso
was mnde to defend the floor
price. Tlie experience gained
in this opetalion during the
last two years conclusively
pioved that stability can be
ensured by the same approach
in future also, even in this
sensitive market But, to be
fair to Ihe producers the price
band has to be revised at least
once in a year taking into
account the cost of production
updated annually. That takes
us to the next question.

What is the
Production?

Indian cost of

The Cost Accounts Branch of
the Finance Ministry conducted
detailed investigations and
field studies and assessed

the cost of production of Nat-
ural Rubber in the country one
elear and a half ago. On tlia
Dasis of their recommendation,
the Government of India fixed
the fdir price of natural rubber
as Rs.17.00a kg. and the

price band as Rs. 16.50 to
Rs.17.50 a kg. This cost ex-
ercise has been a thorough one
and included conducting of
field level surveys of both the
small grower and estate sec-
tors and field visits by the
experts. There is no point in
questioning the bonafides of
the Finance f\/linistry’s Cost
Accounts Branch. However,
confusion has been created

by the AIRIA's making use of
certain observations made by
Dr. B 0 Sekhar, renowned
Natural Rubber Expert from
Malaysia, who was commiss-
ioned by them to undertake

a study of the 'Natural Rubber
Supply in India-Scenario upto
2000 AD'- The AIRtA claims
that Dr. Sekhar has assessed
the cost of production of Natu-
ral Rubber in indii as between
Rs 9 to Rs. 10 per kg. Has

Or. Sekhar studied the cost
of production?

What Exactly was tho Sub-
ject of the study done by
Dr. sekhar?

His study was not atall on the
cost of productiot) of Natuial
Rubber. He has examined
three available projections
of demand and supply of
lubber for the period upto
2000 AD. and given his views
on the likely demand figure
and supply figure. He has ex-
amined the possibiities of
successful production of
rubber in the non-traditional
areas ofUndia like the North
East. He has arrived at the
conclusion that the Indian
natural rubber producing
industry can be developed in
to a cost efficient sector capa-
ble of producing nearly five
hundred thousand tonnes of
rubbei by the turn of the
century, provided the present
plans of the Rubber Board

are continued to be impleme-
nted with enthusiasm and
commitment. He has
pointed out that sky is the
limit for the growth of the
manufacturing sector in India
with good prospects of profita-
ble export of rubber products.
He brought direct cost into the
picture In his attempt to assess
the comparilive cost efficiency
of the Indian plantation in-
dustry. He has also stated
in his report that the indirect
costs vary significantly from
country to country and are
complicated to assess in view
of the differing nature of
taxes, land costs, lease rents,
opportunity costs for capital,
land and product mix, etc.
However, the AIRIAhas unfor-
tunately confused themselves
between direct costs, indire-
ct costs and total costs In
fact, 1 had an occasion to con-
tact Dr. Sekhar himself about
this and seek his clarification
on this aspect. He has con-
firmed in a letter, last week,

also

that what he has givnn is only
nn indicative fifinro ol tu>
direct cost of production,

To quote him, "tho iniport.int
conclusion relating to direct
cost that was nuide is that
the Indian rubber prodiicinci
industry is cost-elficient rol
tive to other producing are;l-?
and certainly in relation to iho
Indian Synthetic Rubber
Industry. Policy considci
tions in meeting future req
rements should take this in-
to account”. Dr. Sekhar has
also recalled in his letter to
me that his report had sugg-
ested very clearly that for a
detailed appreciation of costs,
the study of the Finance
Ministry of the Government of
India should be referred to

He has further commented
that 'the real meat of the
report is being sidelined by
the comments’ ha has read.
He has been saddened,
according to him, of ‘the di-
stortions and the liberties
taken to use phrases and co-
mments out of their context'.

Is the Indian Rubber Price
The Highest In the world?

The answer is no. The Indian
prices now are Rs.17.75 for
RMA-4 rubber and Rs. 17.00
for RMA-5. The internatio-
nal price of rubber has been
steadily going up and it is
now Rs 20 per kg. for equiva-
lent grades. Therefore, the
Indian prices are below the
international prices. The
bber prices in countries like
China, Brazil and Nigeria are
much higher than even the
international price. The
AIRIA's statement is incorrect.

ru-

Should not the Rubber
Prices be based on the
Cost of Production?

Yes, Itshould be certainly
based on the cost of product-
ion only. At last. I am able to
find an area of agreement

If the priccs are not reasonable
with reference to tho cost of



production, the gfowers will
lose cnthusinsm and Uio
pfoduction will suffer in tlio
coming years. Tho history of
the growth of Natural Rubber
production in India itself
proves this. Dgrinn tho 1970
when the price levels were at
iinremunerative levels, no
Jrosb investment went into the
iridustry; with the result the
production did not increase
significantly for a whole
decade, The import of rubber
of the order of around 35.000
to 40,000 tonnes wi»ich we
make every year now, has been
necessitated only by the lack
of newplanting efforts dur-
ing the 1970's, From taZsS.
onwards the prices began to
show gradual improvement
and this gave the necessary
incentive for newplanting acli
vity froni that year onwards.
All these areas newly planted
from 1979 have started yield-
ing rubber now. Itis only

in the light of this experience
that Rubber Boajd has been
pleading for stable rubber
prices at a level, which is re-
munerative with respect to
the cost of production and
affordable to the manufactur
ing industry as well.

The Government have acce-
pted this view and early in
1986, the buffer stocking sc-
heme was introduced. The
result is the achievement of
price stability in the industry
for tho first lime in its history
So, what is the problem?

The manufacturing industry
wants prices to be based on
cost of production. The
Rubber Board endorses this.
The growers also realise that
itis in thetr interest to hove
price stability, especially,
when itis at a level giving
them a roasonoblo margin.
If everybody is agreed on
this, where is the problem?
The problem is this: Who is to
study tho cost of production?

Who i. To Study The Cos,
0~ Production?

A year and a half ago «e
Governmeniof India asked the
Cost Accounts Branch of its
cJlir? to study the
rnhL ) Of natural
rubber in India. This'is an
agency with professional
competence and it can be ex-
pected to be impartial. They
essional job. collec-
ted data from the field and
submitted their report and tho
fai rprice and the desired
price band are all fixed on the
basis of this study only If
the growers can believe in the
impartiality of this professio-
nal Government agency, the
manufacturers also can do so
I'am unable to indicate a
a better equipped anency with
credibility to do this exercise.

What are The Growers
asking For Now?

They point to the increasing
costs of inputs like wages,
fertilizers, fungicides and
processing aids like formic acid.
And ask why the prices they
realise by selling tho rubber
they produce are pegged to
the levels which prevailed 2
years ago? They ask why
the Government is buying
rubber at a higher price from
international market and re-
lease the same to the indust
ry here at Rs 17.00 per kg.
Some over enthusiastic
leaders have demanded a new
price of Rs 22 per kg. This
seems to have provoked the
AIRIA and the manufacturing
industry. True, the grower
leaders should not have clai
med Rs. 22,00. But one has
to admit that the input pnces
have gone up during the
last two years. And the cost
of production figure has to be
got updated and price band
&ised. In fact this exercise
updating should be done
e,ery year, il lhe concml ot
price sliibility has »

accppiancc.  In laci, ihij
what the ntowcrs and ihsi,
oiaanisalonj should dsmand
annual updaling of cost ol
ptoduction and rgfixing of
prices, and not, arbitrary do-
mads liken,. 21.00 o, R,.
The manufacturing in-
dustry need not worry that
this will result in a runaway
price rise. Along with recko-
ning ol the increase in input
prices, the productivity increase
obtained also will be asse-
ssed while updating the
cost. And impressive impro
vement in productivity is
being secured from year to
year in our plantations, both
small and large. Though the
Natural Rubber producing
sector here has an established
track record, it would be
forced to stretch itself fully
both in expanding the area
of cultivation into the non-
traditional and less hospita-
ble North East, Konkan Region
of f\"aharashtra and Orissa,
and inimproving the produ-
ctivity in the traditional tract
along the South West Coast,
only when it is assured that
stability does not mean stag-
nation. Itis really a challen-
ging task to lift the ptoduc-
tion to the level of 500,000
tonnes by 2000 AD from the
present level of 235,000
tonnes. Luckily, suitable land
is available in non-traditional
areas. Potential for produc-
tivity improvement also is
high. A committed work forced
is also in the field to take ad-
vantage of these favourable
factors and produce results.
Similarly, sky is the limit
for the manufacturing sector
as well. New uses of rubber
are coming up within the

: country. New markets for

products are ooening up m
overseas countries. If only
both the wings of industry-
producing sector and the
manufacturing sector-  coop-
perate, exciting and rewarding



esults are ihete for the en- once there is co-operation and the AIRIA which has

tire ruhbor industry. The Ru- and appreciation of each called for lowering of ptice tn
bber Board is trying to make other's problems properly. Rs. 13.00 a kg. will see

both the sectors understand The Rubber Board is hopeful reason. | have no doubt tliot
that there is enough potential that the groups who demand Kipling is wrong. The twain

for both to grow and prosper a price of Rs. 22.00 a kg. shall certainly meet. q

System of planting licence dispensed with

The Rubber Board has decided ai its 110th meeting to dispense with the system of
licensing newplanting and replanting of rubber. This follows a recommendation by the
Internal Work Study Unit of the Ministry of Commerce which undertook a study of
Ihe Board's Rubber Production Department and examined the hcensing activity, to do
away with licensing system as encouragement of maximum planting/replanting is the
present day need and not restriction of planting activity as inthe pre-war days, vvhen
marketing difficulties were mainly responsible for bringing in regulation on planting.
According to the Board's decision, the licensing system stands cancelled from 1.4.1980.

TSR units to be licensed in private sector

Acting upon a recommendation of the f~arkating Development Committee, ti“a Rubbsr
Board has decided to issue licences for establishment of technically specified rubber
processing units in the private commercial sector. But new units will be allowed only
outside 10 km circumference of the existing units. The decision comes

increased demand for technically specified rubber from the consumers. Though India
produces about 235,000 tonnes of natural rubber per annum, the quatum processed
according to technical specifications hardly comes to 5%.

Reclaim rubber from latex waste superior

Studies conducted at the Rubber Research Institute of India have indicated that rubber
reclaimed out of latex waste was having better properties as compared to vvhole tyre
reclaim. Talc is more effective than clay in reducing tackiness of the reclaimed latex
vaste, it was also observed.

Ozone resistence of NR blends
Studies at the Rubber Research Institute of India on the ozone resistence of blends con-

tainino different proportions of NR and 1,2 polybutadiene showed that critical stress
values had a correlation with ozone resistance of blends as observedby the visual

improvement in ozone resistance of NR.
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.1.e p.odiiclioii cost ol nalmal
ubber hos beon ii Bubiccl ol
debate between growers and
manufacturers for many years.
A section ol ttio growers feel
ihat the rjrosorit prrce of Rs.

,7 SO to 18.00 ljorkg ol
RMA-4 grade rubber is low
and that the buffer stock me-
chanism was devised to pm
down the price to a pafticuler
level Obviously they are not
happy about the buffer stock
operation which is designed
to regulate the supply by
meeting the deficit through
imports. According to them
the fair price band is due for
revision taking into account
increases in various cost ele-
ments.
On the other hand, consumers
feel that growers are extracting
a hign price through market
exploitation in a situation of
short supply They argue that
the cost of production wiM not
come anywhere near the
market price. A report recently
prepared by Dr B.C. Sekhar,
former Rubber Controller
of Malaysia and at present
Secretary-General. Interna-
tional Rubber Study Group,
has come in handy for them
to drive home their point. They
have taken the indicative
direct cost of natural rubber
(NR) production for total cost
and ask: Making some allovyan-
ce lor India’'s lower productivity
of 930kg;ha year as against
Malaysia's 1100. why can't

The increase

Fertiliser NPK 17:17:17
(per tonne)

Copppr oxychloride
(per litre)

Formic acid

Tapping knife

IS
1AV

India produce NR at around
Rs 10 per kg while it could
be produced in fyiaiay-

sia at Rs 9 per kg? Though

the question is directed against
the militant section amongst
the growers, the argument
leaves many things unsaid.
The price ol a commodity con-
sists of direct and indirect
costs. Along with direct
cost, factors like interest on
boirowed capital, lease rent on
land, bonus and fringe bene-
fits to workers, depreciation

on civil works, return on
capital etc have to be taken
into account in any systematic
cost exercise.

THOMAS OUSEPH

Such an exercise made

by the government in 1988
through the Ministry of Finance
indicated that the fair price
would be Rs. 17 per kg for
RMA-4 grade rubber. But
there have been cost escala-
tions subsequently, which
remains to be compensated.

Increase In cost
Wage elements generally ac-
count for about 60S-Of the
production cost of rubber. On
1.4.1987 the wage of a rubber

lantation worker was Rs

.68 a day. This rose to

Rs 22.68 in December 138/.
resulting in an increase of 60
Ds per day. The rate of increase
~oKouito 2.76*. Expenses
on fertilisers roughly account
for 24S of the protluction ™
SsTIK-the matter of formrc

in cost elements
Dec. 86 Dec. 87

Increase
Rs.
2611,25 2662.00 1.94
31.00 28.25

acid, plant protection chel
cals, agricultural impiemenis
elc"the share would come to
Ifi/-  The increase in these
components arc  given
elsewhere.

These Increases, if adjusted
to the production cost in the
ratio of 60:24:16 (wages;
fertiliser; other factors) would
result in an overall escalation
0f469% (1.65%-1-0.46%h
2.58%) in the production cost
till December 1987. Subse-
quent wage rises which are
allowed by the tripartite
Plantation Labour Committee
at 3 months' interval in 1988
and the rise in input cost
consequent on budgetary
levy of State and Central
Govts remain to be accounted.
‘What about the consumers'
complaint about high price

of NR in India? Obviously,
they have not examined why
production cost is high in
the country. Merely citing the
Malaysian example is not
enough. There ate many
reasons for the higher cost in
India. Of these, factors ema-
nating from climatic vantions
are important.

Rubber requires fairly humid
conditions with temperature
ranging from2r to 35C
and a distributed annual rain-
fall of about 200 cm for ils
optimum growth. These are
obtained in Malay
Only a small portion of the
Indian sub continent meets
these requirements, namely
the Kanyakumari Districtm
Tamil Nadu. Here the rubber
area is only about 17,000
hectares out of an overall

four Inkh hectares m the
country. Temperature in other
narts varies considerably,
sometiroes

beyond the 2r-35 C

The roins are not distri~buted,
they come in torrents during
the monsoon season when

the rainfall averages abo>jt
00 to 600 cm a month. A dry
spell follows the monsoon




extending to about foui
m'Intlis. Towards tiio notlli

i. linrinrs londr-t, to ."liiniit six
montlis. Modorolc to sevptc
drougiu condittons occur
nimost evBfy year.

The climntic vniiations bfiucj
about constraints in production.
IVlost importaiu is the decre-
ase in yield caused by abnor-
mal leaf fall disease. No rub-
ber land is free fronj this
disease India when i
absent in Malaysia. The disease i
occurs again and again every
year with the onset of mon-
soon. The pathogen thrives
v¥ell in humid conditions.

The farmer has to spend about
Rs 1000 per hectare on micron
spraying to control it. Other-
wise the pathogen will attack
peteoles resulting in massive
shedding of foliage. Though
few flushes may appear later.
thg premature leaf sheddinp
brings about considerable

crop loss, about 16% of the
annual production on the
average.

Labour saving factors

R’jbber cultivation is labouj in-
tensive. Since employment
generation for the rural pooi
is one of the prime objectives

of the country, we have not
attempted mechanisation of
farming operations to an/ sig-
nificant extent. On the other
hand mechanisation has been
in vogue in countries like
Malaysia in the matter
pitting, weeding, pol/bag
planting and uprooting of old
trees before replantation.
Lrjbour saving devices like
collection of the crop in poly-
ethylene bags once in a week
Of two, use of mechanised
tapping tool etc. have recen-
tly been introduced in Malay-
sia, It is common knowledge
that mechanisation generally
brings down the cost of farm-
ing operations.

of

Rubber is cultivated in India
predominantly on hills and
slopes. As against this, most

of the lands in Malaysia are

flat to undulating. Slopes

ore oxposed to heavy soil
erosion and leaching. High
microbiological activitias
result in depletion of the hu-
mus which is very essential to
plant growth. Alt those nece-
ssitate adoption of costly

soil protection works in India
in the form of countour terra-
ces(edakkayynlas), silt pits and
plant terraces to check soil run
off and help the rainwater
seep down the soil layers. Top
soil is tfie fertile portion of the
earth. If itis washed away
by rainwater, soil fertility
will be considerably reduced.
A rough calculation indicates
that expenses on soil protec-
tion would come to about

Rs 4_000 per hectare, which is
over 10 %of the per hectare
cultivation expenses.
Uncontrolled rains

Heavy rains in place of the di-
stributed rainfall results in
many limitations in rubber pro-
duction. They cause portion
of the applied fertilisers to be
lost tinough leaching necessi-
tating application of fertilisers
in higher dosage. This hikes
the cost on manuring. During
heavy rains the plant growth
is slowed down. After the
monsoon we have a temperate
climate for about five months,
which is followed by the hot
summer. In summer the growth
retards again,as soil moistura is
considerably reduced through
evaooration. The Impact of
heavy rains as well as of the
scotching summer results in
tardy growth of rubber plants.
Rains are moderate and dis-
tributed in Malaysia, where
the plants grow evenly and
reach the yielding stage early.
The slow growth in India
prolongs the pre-bearing period
of rubber plant by about two
years.

The slopihg terrain also adds
to the wage bill.  Rubber ha
ppened to be cultivated on

the slopes of hilts since mea-
dows and valleys had been al-
most utilised for cultivation

of other crops, wlien it appeai
od on the Indian hori
the start of the prnsoiit ron-
tury. Harvesting of nibtier
is done through a process of
cotitrolled wounding of tho
tree's bark called tappimi

A worker taps aday aboiil 300
trees. In Malaysia tho tapp-
ing task is over 500. Whilt
it is easy and quick for the
tapper in Malaysia to go from
tree to tree as tho land is
almost flat, the tapper has to
climb up the hilly tracts in
India for reaching up to each

tree. This primarily results In
alower tapping task, Inade-
quate infrastructural facilities

tike good linkage of roads
and communication facilities
as compared to Malaysia
further add to the disecono-
mies in India.

Direct and indirect cost eleme-
nts contribute commendably
to the cost incidence in the
Indian environment. A
hectare of land in the tradi-
tional region costs about Rs 1
lakh. Expenditure on plant-
ing and cultural operations for
the seven year immaturity
period per hectare has been
worked out at Rs 30,000.
This may be a little more in the
case of large plantations
where additional outgo on in-
stallation of plant and machi-
nery for processing, constru-
ction of labour lines etc, have
to be met. If rubber is culti-
vated on an area extending
over five hectares in tho
traditional region, no kind of
cash assistance is available in
India. Malaysia encourages
planting on a large scale

with financial nsslstHnco amou-
nting to about 60:i of th«
total cost. This large scale
planting helps to reap the
benefits of economy of scale
operation. They advocate
consolidation of small hold-
ings whereas in India fragmen-
tation is the order of the day
as land ceiling legislations

are progressively extended to
' tho whole of the country, o
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Advanced Rubber Planting Material:
Do they Shorten Innnnaturity
Consistent with Longevity?

AiiheieceiU plotuers' Confer-
mwnce organised by thG Rubber
Research Institute, a paper
presented by the Group
Manager of n iQtge cortipany
estate on "Advanced Planting
MaierialS'A Comparative Cost
and Benefit Study™" evoked
sustained interest (1). But
during discussions, an enquiry
emanated as to whGther

H to 2-yeaf old stumped
buddings roacl> normal tapp
.ibiliiy earlier than the conven-
tional field budding. Could not
tlie former becoino replantable
cstliet by tbf) correspondfn”i
duration was not taken up for
elucidation. Apparently, the
doubt miglU liave appeared
itivial or misunderstood. How-

p. P, CHERIAN

the life span of a baby brought
out by caesarean about three
months earlier than the normal
nine months of gestation be
enhanced by a matching period
andwlielher the post natal rear-
ing of the infant in theincubator
w/orthwhils? Older,experimental
data in other rubber ‘producing
countries indicate a general
evening out of both growth
nnti yield of all nursery
materials with doubtful econo-
mic gain in the long run.
though their advantages for
particular purposes and
occasions romnin undisputed-

A classic Ceylon trial

A 16-year 10- acre trial from
1936 by the Rubber Research

and field buddings summarised
from its Annual Reports in
Table A discloses that after
the ninth year ot planting, both
the growth and yield of stumped
budgrafts and conventional
budded stumps had practically
evened out. The field budd-
ings lagged behind as the
budding had taken place about
1\ years after planting of stum-
ped budgrafts and stock seed!-
ingsin the field The experiment
was discontinued nine years
after tapping. The conclusion
arrived atbeing that the gam
in the crop during the first
three years of tapping vvould
hardly compensate for the hign
initial cost of planting of
stumped budgrafts but could
be very useful as late supplies

B > . Scheme with stumped bud- in 2 year plantations
ever, it raises Intrigumg . grafts, brown budded stumps Yy P :
aspects.  Analogously, will
TABLE A ) -
Field budditigs
Budded stumps 95—
Year Stumped budgrafts . i Yield in gr. Girth
Yield i vieldingr.  gip iy per treeper  CI"th M)
teld in gr. Girth (cm) per treeper "
per tree per tapping tapping _
tapping 158 12.4
217 23.4 201
1938 301 324 201
1939 38.9 a1 206
1940 8.4 0.1 e
1941 9.5 9.8
56.4 55.7 58
1942 10,0 118 12.2
59.3 60.2 565
1943 14,3 14.3 113
67 2 64.5 61.5
1944 179 67.4 17.0 6o 16.0 615
1945 18.7 718 212 74 4 17.5 ta.0
1946 230 765 232 76.6 21.9
1947 245 779 275 707 22.5 (B86) 70.3
1948  29.0 790 29.1(1111. To 20 2 (777) 32'?,
1949 307 707 24.4 (1 939; 81.0 21.1 (810) -
1950 21.8 - 26.1(1006)1
1651 26.3

n19°8)



Malayan trial

Accoidifig to ti*o piibliRhcd
Annual Report (1952) of ftie
RRI Malays, a planting oxperi-
me It of 56 acres compared
thij perforn™ance of the some
clones (a) budded in tlie field
out of planting of germinated
seeds at-stake and (b) on
seedling slumps against
nursery budding and transplant
ing to the field as (c) budded
stumps and (d) stumped bud-
grafts. Here too, the early
advantages of the nursery
prepared materials had not
been maintained andthe results
of the fourth year tapping
showed no significant dilfer-
ences bctwaen any of tho
methods summarised in

Table B.

(a) Sprouted Seeds
(b) Seedling stumps
(c) Budded stumps

(d) Stumped budgrafts

Both the Ceylon and f~alayan
trials were statistically laid

out in randomised plots with
repltcations. In Ceylon, the
then prevailing clones AV 49.
PB 25, SB 9 and R 393 while
in Malaya later varieties TJIR 1
& 16, GL 1, PB 86 etc. were
utilised. How far the develop-
ment of precociousclones with
better growth and yield has had
impact on the maturity especi-
ally after the advent of green
buddings and polybag plant-
ing are of immense practical
benefits.

Shaliacary trials

The estate trials in India

mentioned at the outset with
tho latfist clones since publish-
ed 1) though differed from the
statistically laid out experi-
ments, provide valuable data
for comparative study. Here
the 1981 planting of 925 GT 1
stumped budgrafts reached
91.89 per cent tappability

in 55 months with 98.49 per-
cent survivality along with
extra crop over poly bags
and budded stumps matured
later with varying percentage
of success. It is claimed that
the additional expenditure
for planting of stumped budd-
ings and polybag plants is
recoverable from the earlier
crop realised over budded

of the same clone in the same
year was not available for
direct comparison. Nor was
the same made with polybag
plants of GT 1 of the same
year separately. The question
emanated as to whether or
not the growth and yield will
be evened out eventually and
whether the highest girth of
the stumped budgrafts at the
initial tapping is attributable
or not to the original girth at
the time of planting against
nil for budded stumps and
insignificent for poly bag plants
remained unelucidated.

Statistical trial in India

The RRII's 1976 experiment

at the CenUal Expuriment
Station. Chetackal with regnrd
to planting of (a) seed-at-
stake followed by field budding
(b) polybag green budded
stumps (c) brown buddings
and (d) stumped budgrafts
with the same clone RRIl 105
in 1.8 ha along with replicat-
ions in 24- plots indicated the
highest initial yield for polybag
green budded stumps over
stumped budgrafts and brown
buddings as under (2); *

Mean yield per tapping
during October, November
and December 1983 (G)

f2Uimp planting of the same (2) 28.36
year. The results suffer from (b) 36,89
the real comparative value in (c) 36 13
that planting of budded stumps (d) 3215
TABLE B
Yield k/h Yield k/h Girth (cm)
(first tapping 4th tapping 12th year
year) year)
794 1215 60.0
1003 1246 63.2
1166 1240 64.5
1231 1206 66.6

The yield for any complete year
since 1983 has not been releas-
ed. Mean girth published in
1980 (3) disclosed polybag
green buddings with 28 6 cm
compared with 24,9 for budded
stumps and 14.9 for seed-at-
stake field buddings in 1977.
The girth of the stumped budd-
ings was not given. During
a visit to the plot in 1934, the
trees of different methods of
planting looked so alike with
uniform growth that the plant-
ing practice adopted could noi
be identified from visual
appearance.
Despite better growth claimed
i for stumped buddings in some



Mninysian (riisls over green
and bfown buddings \\ field
greon buddings in bags, budded
stumps in bags and reduction
of mortalitv due to unfavourable
w/eather conditions during and
after planting by previous
pollarding, root tailing and
irrtgaiion along with the u
sation of boromones. this
method is not reported to be
widoly occepted commorcially
(4) though well known over
50 years. The main doubt as
to whether stumped budgrafts
reduce immaturity consistent
with longevity persists. In
India, polybsg green buddings
appear to be becoming popular
among some groups of large
estates as well as small growers
suiting the seed fall and clima-
tic conditions for planting.
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4) A prelintinsry F port on
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of Stumped Buddings
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"Planter”, Malaysia, and
reproduced in the Rubber
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1985.

Editor's note.

The Comments of the Director
of Research and the Rubber
Production Commissioner on
the points raised by

Sri- P P. Cheiian are furnished
below.

One lias to consider the basic
sctentific aspects in the use of
P ad v an c e
growlh. In contrast with
buddsd stumps which whan
planlod m the tiold takes
several weeks to establish
polybagged pinnts at the time
of transfer to the field are well
past that stage and have already
pined further growth of a
few montfis in the case of mini
jJOlybag plants and of several
months in the case of maxi
polybag plants If properly
reared and planted, there will
be negligible casualties
amongst polybagged plants in
the field whereas for budded
stumps 5 to to percent failure
IScommon, Polybagged plants
are subjected to a selection
before transfer to field. This
ensures uniformity of growtn
characters in the field. There
is an initial advantage of
growth for polybagged plants
derived from substantial leaf
area available for photosyn-
thesis and established root
system helpful for uptake

of water and nutrients.
Once the budded stumps start
putting forth shoot and root
growth, these advantages may
progressively become less
apparent unless the initial
differences in growth factors
are continuously maintained.
It is observed that polybagged
plants sometimes do not branch
in time with the result that
progressive expansion of leaf
area and girthing of trunk are
affected. This in turn couses
loss of initial growth advantage.
It is therefore important to
monitor all aspects and to give
proper maintenance through ap-
propriate agronomic practices.
The advantage of stumped
buddings, more especially the
the maxi stumped buddings, is
to be ascribed to the enormous
reserve food already available
at the time of planting in the
field. Adverse turns of weather
8l the time of field planting
can result in substantial c”sul-
ties in the case of budded

Slumps and stumped buddings
Polybagged plants a,e loss
siisceptibla to losses on this
count. In the matter of cost
ot production of planting
material and planting, poiy-
bagged plants are definitely
more expensive than others.

The total economic life period
cannot be varying for the dif-
ferent typos of planting
matenals. The difference
sought to be made Is in the
I~r~aturity penod in the field.
While the total immaturity
period also remains the same
for all planting materials the
time taken by planting materials
of advanced growth is longer
in the nursery and more or
less correspondingly less in
the field. Attainment of matu-
rity earlier in the field natu-
rally means completion of
the period of economic produ-
ction equally sooner. Either
way. the duration of productive
phase should remain the same.

The bettor uniformity of
growth and earlier completion
of pro-bearing period in the
field are both important for
any plantation. The former
enhances the percentage of
tappable trees in the first year.
Both ensure early returns and
consequently quicker attain-
ment of break-even point.

It is true that initial cost of
planting of planting materials
of advanced growth is compar-
atively high. However, this
gets almost fully compensated
by savings on casualty rapla-
cement, provision of tree
guards and reduction of Imma-
turity period in the field. The
real advantage is the realisa-
tion of early yields and higher
initial yields. Considering the
latter alone, an increase in

the first year yield by 200 kg
means a higher gross realisa-
tion of Rs, 3.200 to Rs. 3.400
(at present prices) during a
crucial period of reckoning.
Evening out of growth or
yield between conventional



plantmq material and planting
material of advanced growth
at a subsequotu stage is imma
terial so far as overaH econo-
mic benefits are concerned.

White drawing cottclusion
from experiments and trials,
the relevant critical factors
involved should also be given
duu consideration. Statistical
layout alone cannot Ireo the
results of errors- Other consi-
derations such as percentage
of casualties, impact of cli-
matic factors on relative sub-
sequent developmpnt, percen-
tage of tappahle trees in
initial mature phase, compar-
ative realisation of yields in

i al years of tapping are all
of importance for a meaning-
ful study. The experiment
laid out atCentral Experiment
Station, Chethackal had. for
instance, suffered infumjty
for the reason that stumped
buddings had not given rise to
proper branching due to un-
favourable weather conditions
during the year of planting.

A detailed techno-economic
study taking all relevant aspe-
cts into consideration has yet
to be undertaken in this coun-
try. The RRII has already
initialed action in this regard.U
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OBITUARY
p. N. RADHAKRISHNA PILLAY

We report with deep sorrow the
sudden demise of P. N. Radhakrishna
Pillay, Joint Director (Training) Ru-
bber Board who died of heart attack
at his residence in Kottayam on 28th
February 1988. Cremation took
place at his ancestral home in Mann-

ar on the same day. He was 56.

Radhakrishna PHloy ioined the saivicBs of ihe
Rubber Board in 1957. In 1958 he was appoir,Kd
as Dv Director (Pathology Division). He became the
Joint Director of Research in the yea. 1982 Uter on when
he was shifted to the Department of Training as Jt. Director,
he organised the training programmes in a systematic mann-
ed New programmes were also introduced. He served as
chief editor of the 'mHand book of Natural Rubbe, Production
in India-. His contribution to the research on cont.o mea-
sures of the diseases and pests of rubber in rubbe, plantat-
ions is significant. He had written a number of papers on
the subject.

He is survived by bis wife Smt. Santhakumari.

Solar dryer

drying
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tune of 70%.

In five days. There was a saving of firewood
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Rubber Goods Manufactured

from Natural

Introduction:

Natural rubber latex is the
mam crop harvested from
iubb«r plantations. This is an
important tnduslria! raw ma-
tefiai- A number of rubber in-
dustries use latex as (heir prin-
cipal raw material. The primary
processing in rubber Jatex
goods manufacture is preser-
vation. Most popular preser -
vative used is Ammonia. Latex
is required in concentrated
form in many types of products
manufacture. This is done by
using a centrifuge machine or
by creaming process Latex
can also be concentrated by
evaporation or by electro-de-
cantation. Concentration by
centrifuging is most popufar
among plantations in India.Cre-
aming procew is also used by
some of the processing units.
Themost important rawmaterial
of latex based industry is
ammonia preserved concen-
trated natural rubber latex.

In India total production of
ammonia preserved concen-
trated latex was 25000 tonnes
in 1987-88. There are 27
producers of centrifugally
concentrated latex in the
country Creamed latex is
produced in five units.  But
the quantity produced is below
1000 tonnes per year.

Types of concentrated
natural lattices available
and their specifications:
Types of ammonia preserved
concentrated lattices f-n"™ their
specifications under 15.5430

Dr. E. V. THOMAS

Rubber Latex

«)v Di,ocior (Training) Rubber Board

of the Bureau of Indian Stand-
ards are given in ANN EXURE-1.
Concentrated latex is marketed
with (SI mark under licence
from the Bureau of Indian
Standards by 12 units in the
country. List of producers
of certified quality preserved
natural rubber latex is given in
Annexure-Il.  Concentrated
rubber latex is a costly item
today. Its price in the Indian
market is around Fs 30 per
kg. as against around Rs. 38/-
in the international market.
Price of latex has gone up
very high in the mternationd!
market in recent years mainly
because of the exoanded
market (or disposable gloves
in different countries. This
industry expanded so quickly
because of the fear for the
dreaded disease ‘“"AIDS™ in
develooed countries. In many
countries in the west millions
of pairs of disposable gloves
are needed every day by differ-
ent public utility services.
Since latex is a costly material,
it will be in the interest of
the consumers to procure and
use centrified quality lattices.
This will help them to escape
from marketing maloarctices
of traders and consequent
losses.
Important latex based
rubber industries:

Important products manu-

factured from latex are:

a) Foam rubber

b) Dipoed lubber products.

c) Cast rubber products

d) Extruded rubber threads
and tubes
e) Other latex products
A short account of the princi
pies involved in manufacture
of the products is gtven below

a) Foam rubber from Latex:

The process of manufacture of
foam rubber from latex consists
of expansion of a suitably
compounded latex to a desired
volume, setting the rubber
particles and then vulcanising
it. Expanded and sponge
rubber normally denote cellular
products made from dry rubber
Sponge cells are open and
mter-connected while expand-
eg rubber ceils are closed and
non-inter communicating
Foam rubber celts are open
and innter connecting. Most
of the latex concentrates is
used in foam rubber manufact-
ure. There are two main pro-
cesses for the manufacture of
foam rubbber. namely, the
Dunlop process and (2) the
Talalay process. In India
practically all the manufactures
are using the Dunlop process
in foam rubber production.
The stfiDS involved in this
process are:

i

2)

Componding of latex.
Maturation of the
compound.

Foaming of the compound
to required level of
expansion.

3)

* Pape{ ptrsented o Sentiner-«um
Eichibitioti on "New Bunin««t
opporlunHiM lo* Buhb«J Industries™
Bi tn« Tid Coromandel Hotel. MadiM



4) Geilfltion ad consoHdation
of shape.

5) Vulcanisnlioti.

6) Washing, squeezing iJiid

drying.
7) Testing, qrading and
packing.
A typical

pioporties of  the foom
produced. Ovor maturing
should ba avoided. Period of

maturation is standardised by
GHch factory according to the
environmental conditions
prevailing at tho location of tl)o
factory.

formulation for njonufacture of foam

products is given below:

Ingredients

Natural rubber latex
Post: oleate 20%

Precipitated calcium carbonate dispersion 50%

Sulphur dispersion 50%
Zinc oxide dispersion 40%

Zinc diethyl dithio-carbamate dispersion 50%
Zincmercapto benzthiazole dispersion 50%
Diphenyl gnanidine dispersion 50%

Anti: oxidant dispersion 50%

Sodium Silico fluoride slurry 20%

Order of addition of ingredients
is Important in foam rubber
production. Primary and
secondary gelling agents are
held back till expansion of
latex is completed. These are
then added and gellation
llowed to take place-
Compounding;-
If high ammonia latex is used,
it should be de-ammoniated
before mixing other compound-
ing ingredients Ammonia
level should perferably be
brought down to around 0.2%
on volume of latex. A small
amount is some times added
to avoid risk of coagulation
white de ammoniating. De-
ammoniation might take 8 to
24 hrs Sulphur, accelerator,
antioxidant and fillers (in the
form of dispersions or emuls-
ions) are then added to the
deamm’ niated latex taken in
mixing tank fitted with a slow
speed stirring for a period of
over 12 hrs. Maturation of
latex is found to improve the

Wet weight

67.U0
7.50
40.00
5.00
8.00
1.6
0,8
1.2
3.0
10.0

Foaming is done by the batch
process in most factories in
this country. A planetary
mixer is used for this purpose.
Required quantity of latex is
taken in the bowl of the mixer
and soap solution is added at
the required level. By mecha-
nical agitation latex Is expand-
ed. This is effected in 15- 20
minutes. Volume increase is
generally from 4 to 6 times for
cushions and upto 10 times
for soft products.

After the desired volume incre-
ase has taken place zinc oxide,
with secondary gelling agent,
is added followed by sodium
silico fluoride. The speed of
beating is reduced at this
stage to refine the foam or to
reduce the size of rubbles. This
is continued to ensure uniform
distribution of the chemicals.
Usually the time of stirring
after addition of gelling agents
will be below three minutes
The formed compound Is then
transfered to moulds and

closed with lid. The mould
is then transferred to nulodovo
for bringing nbout vulcani-
sation.

After vulcanisation the foam
produced is stripped frornthe
mould ond washed in walGr to
remove the water solunblos
like soap etc. The product is
then dried in an oven at 60"-
80"C.

The product is now ready for
packing and marketing. There
is an iS speciftcalion for foam
rubber (IS 1741). Pyiany
manufactcures aic marketing
foam rubber with BIS licence.
Necessary guidance on this
will be available to Interested
manufaturers from the nearest
office of BIS or from the
Rubber Board, Kottayam
686 009.

b) Dipped Rubber Products:

Products like baloons,
bands, gloves, condoms,
nipples etc. are produced by
dipping formers is compounded
latex. Thin walled products
are produced by straight
dipping. Coagulant dipping is
employed when thicker articles
are to be produced. Heat
sensitised dipping procedure
is also used ifor the production
of some thicker products.

rubber

In coagulant dipping process,
it is advisable to immerse the
former first in latex

before it is immersed in
coagulant. This will ensure
formation of a more uniform
film deposit on the former.
Formers may be given a dwell
time while they are immersed
in latex. This will help in
obtaining desired thickness
with minimum number of dips.
Dwell times of the order I to
5 minutes are common for the
production of some latex
goods.

The formers used for dipping
should be absolutely clear.
The speed of immersion

should be sufficiently slow to



prevent air being drawn to
the balh with the former imm
orsion speed of the order of

* i”sually
found to be acceptable
Withdrawal speed recommen-
ded in coagulant dipping

rocess is of the order of the
to 2 feet per minute. Leach-

ing IS an important step in
difiped goods production. This
IS dono to remove water so-
luable serum ingredients
residual coagulant and surface
active agents. Warm water
or tiot water is recommended
for leachmg. If water solu-
ble accelerators are used for
leaching, this step may be
avoided. Dusting is done on
unvulcanised films to prevent
sticking of surfaces.

lemporaturo of moulds duting

e i
Wﬂen neal sonsitiggg[ina?en; is
used for casting, the eitrpee
lolsx poured out of moulds
may be cooled. The numlier
of useluj mouldings tfiat car,
be taken from a plaster mould
dpends on several (actors

like hardness of plaster from
which It IS obtained and
degree of sharpness required in
the product. It is repotted
that an average number of 25
o JO castings can be taken
from one plaster mould.

Pravulcanised latex is specially
suitable for producing cast
rubber product as it avoids
need for acuring operation.
The level of filler addition
determines the hardness and
~exibilityof the product.
Generally two levels of filler
loading are used, those with
upto 30 phr filler and those
upto 250 phr filler. The former
IS the level used in flexible
products such as toys, while
the latter is used in hard
products.

Most important dipped produ-
ct of this decade is rubber
latex gloves like surgeons glo-
ves, disposable gloves and
household gloves. Itis esti-
mated that 2 billion pieces of
disposable gloves will be
used in developed countries
annually by the turn of this
centuary. India is also slowly
entering the gloves export ma-
rket. Around ten plants with
facilities for automatic dipping
are coming up In the export
promotion zones to Madras and
Cochin together for disposable
gloves manufacture.

Slush moulding;

In slush moulding metal
moulds are used for casting.
Aluminium alloys are

mostly used. The alloy

used should be free from
harmful metallic impurities like
copper, Mn, or cobalt. The
moulding process is simple. The
moulds are cleaned well and
lubricated, eg: with a solution
of paraffin wax and stearic
acid in organic solvent. The
mould pieces are brought
together and heated to the
desired temperature The mould
cavity is then filled with

latex compound and allowed
to stand for production of a
film of the required thickness.
The mould is then opened

and the film vulcanised.

c) Cast rubber products

In cast toy manufacture the
important processing step is
production of moulds for cast-
ing. Plaster of Paris is used
for ntould making in most
small Industrial units. Light
alloys of metals are also used
in mould making. When

latex is poured to plaster of
Paris mould the following
changes are believed to occur,

1) Plaster is porous and so
it absorbs water, 2) The
calcium iones of plaster desta-
bilise latex and hasten film
formation. In costing condi-
tions of rotations of moulds.

Latex thread:

Latex thread is produced by
allowing a latex compound to

flow through capillary mbes
into an acid bath followed by
washm,, ,i,,d dryinu of the
resultant coagulam. The
process is known os extrusion
sleps involved
in production of latex thread

a) Compound design

b) Thread extrusion

c) Vulconisoiion

d) Testing

e) Packing and marketing
Latex thread can be produced
either from creamed or centri-
tugally concentrated latex.
For production of high count

concent-

rated latex IS found to give bet-
ter results, A typical formulation
tor producing rubber fatex
thread is given below:

~ Wet weight
1- 60% Latex {57

2. 10%Potassium Hydroxide
solution

3. 20%Potassium laurate
solution 25
4. 50% Sulphur dispersion 35
5. 50% ZMBT 2.0
6. 509%zDC 10
7. 50% Antioxidant dispe-
rsion 3.0
8. 50% Titanium dioxide
dispersion 4.10
9. 50%Zinc Oxide disper-

sion

The compound has to be mat-
ured 3 to 5 days before pro-
duction starts under stirring
in a closed tank. Air bubbles
should be removed by apply-
ing mild suction for 6 to 18
hrs,, if facilities are available.
In small units this is achieved
by keeping the compound
undistfubed for overnight follo-
wed by removal of th3 froa-
th by kneading Latex is than
solved through 80 mesh ssive
or through voil cloth. Latex
properties like total solids,



viscosity, degree of maturation,
and mechanical stability ora
then determined. The comp-
ound may be brought to 50 f 2
T.S. for good quality thread
extrusion.

Extrusion:

The Latex compound standar-
dised as described above is
stored in a headertank. From
the header tank the latex passes
to a manifold extruding head
wiiich distributes the mix to
the ciapillaries through flexible
tubes. In asmall scale unit
the extrusion head usually
contains 20-60 capillaries.

The level of the head in the
manifold must be kept constant
to ensure constant rate of
extrusion and size of the
thread. The nozzle is immer-
sed in the coagulant. The
depth of nozzle immersion has
an influence on the diameter
of the thread produced. Inco-
mmon practice the rate of ex-
trusion is 30 to 40 ft. per
minute. The orifice of the
nozzle is round and size

varies from 0.5 to I mm.

The length of coagulation bath
is around 10 ft. and the width
varies depending on number

of threads extruded. Strength
of acid used also depends on
factors like speed of extrusion,
number of threads extruded,
diameter of threadsetc. Weak
solutions are used for larger
diameterthreads. The threads
are washed in bath of 6 to

10 ft. long. Cold or warm
water can be used for this
puroose. At this stage alt resi-
dual 3c»d will be removed,
Thp thread is then dried in

an oven at 85 to 90“ C. The
thread moves over a conveyor
through the drying chamber.
Whpn it leaves the dryer,
moisture content will be below
5 nercpnt. Itis then coated
with talc and spooled over
mandrels. Some degree of
stretching is given to the
thrpad between the extrudi-'g
no?7les and winding. This
wll improve modules of the

thread and reduce its perma-
nent set.

Vulcanisation of threads is
completed by heating the tal-
ced thread in water at 80“to
85 'C for 4 to 6 hrs.

e) Other Latex products

Other latex products are coated
fabrics, adhesives, latex
backed carpets, fibre foam etc.
Latex spreading;

Latex compounds prepared in
suitable formulations can be
spread over textiles using
doctor blade or spreading bar.
These devices help in apply-
ing uniform coating of latex
compound over textiles.
Proofed fabrics can be produ-
ced using this procedure.

The latex compound used for
this purpose should have the
desired viscosity. Only

when the viscosity of the com-
pound is in the desired range
penetration of the compound
to textiles will be proper.

Two textile coated fabrics can
be pressed together at the
coated surface to obtain
doubled fabric.

Latex carpet backing:

The most popular method for
latex application in carpets is
by lickroll method. Here also
a doctor blade is used to
control the thickness of the
coating. Latex carpet backing

is also produced by spreading
and in some factories spray-
ing procedure is used.

Latex based adhesives:

Apart from latex a latex adhe-
sive may contain adhesion
modifiers, tackifiers. plastici-
sers curatives, fillers, thickeners
and other special additives-
For bonding non-polar subs-
tances to those which a.e
polar, a seconri component of
mixed polarity'is added as an
adhesion modifier. Thus in
the bonding of rubber to tex-
tiles as in the cord, resins are
used to promote adhesion
Tackifiers are used to increase
tack properties and to confer

wheEit is popularly called quick
grab’ to the adhesive, that is
the ability of the ndhesivr) to
develop rapidly tin amount of
initial strength, sufficient to
hold the adherents in place
while the main bond strcn™ith
develops. Tackifiers prornoto
wetting and adhesion and
contributes flexibility. The
substances used as tackifiers
are resinuous in nature.
Cooked starch is used exten-
sively in paper adhesives.
Uncooked starch is used in
heat sensitive latex adhesive.
Plasticisers are used in adhe -
sives when bond flexibility is a
desirable property. Curatives
improve the ageing properties
of the bond. A typical adhe-
sive formulation is given
below:

NR latex 167.00

Sodium silicate 25%
dispersion 20.00

Casein 10°0 solution 20.00

Carbon tetrachloride 50

emulsion 10.00
Zinc oxide 50 %
dispersion 1.00
Sulphur 50% dispersion  2.00
ZDC 50% dispersion 1,00

Rubberised fibre Products:

Latex bonded fibres are differ-
ent from latex bonded non-
woven fabrics. In fibre coated
rubber, usually the rubber
content will be around 30 to
40 percent. These products
have good resilience and this
property is derived mostly
from the fibre quality. Latex
is used here only as a bond-
ing agent- Most popular
product under this category is
fibre foam. InIndia coir fibre
is used for the production of
this product. Certain animal
hairs are also used for this
application in some countries-
Suitably compounded latex is
applied on well arrnnged

fibre pads using a spray gum.
The product is then dried,
cured, laminated, shaped and
marketed.



ANNEXURE-1

Concentrated Latex Spoci
fications as per 1S 5430

11

1.2

1.2.2.

1.3.

Description

Concontrated latex is
produced mainly by cen-
trtfuging field latox
During centrifuging a
low proportion oi rubber
particles of smaller di-
mensions, a nriajor port-
ion of the non-fubber
materials and a part of
water are removed

from field latex.

Grades

Three gradesof ammonia
preserved concentrated
lattices are available,

Higli-Ammonia (HA)
Type

Centrifuged natural
rubber latex preserved
with ammonia only or by
formaldehyde followed
by ammonia with an
alkalinity of atleast 0.6%

Medium-Ammonia (MA)
Type

Centrifuged natural
rubber latex preserved
with ammonia and other
preservatives as agreed
to between the purchaser
and the supplier with

an alkalinity level
between 0.3% and 0.6X.

Low-Ammonia (LA)
Type

Centrifuged natural
rubber latex preserved
with ammonia and other
preservatives as agreed
to between the purchaser
ond the supplier with

an alkalinity level less
than 0.3%.

Specifications for for
concentrated latex

Rubbeii goods manufactured ..

1.3.1. Colour
HA-typB MA-typo LA™type
All Ih? tluee typ«s of %
trees shall not have
pronounced blue or arev
colour.
1.3-2. Odour

HA-type MA-type LA-type

All the three types of la-
ttices shall not have any
pronounced odour of

lisation with boric acid.

1.3.3, Dry Rubber Content, percent

by mass (Min)

60.0 60.0 60.0
1-3.5 Non-rubber solids,
percent by mass (Max) 20 20 20
1.3.5 Coagulum content
percent by mass (Max) 0.05 0.05 005
1.3.6. Sludge content,
percent by mass (Max) 0.10 0.10 0.10

1.3.7 Alkalinity as ammonia.

percent by mass of latex (Min) 0,60 Above 0.3 but 03
below 0.6 (max)

1.3.8. KOH number (Max) 1,0 1.0 1.0
1.3.9, Mechanical stability. Sec
Min)* 475 475 475
1.3.10 Volatile Fatty Acid Number
(Max)  0.15 0-15 0.15
1 3.11 =Copper content, ppmof total
solids (Max)< 8 8 8
1.3.12, Manganese content, ppm of
total solids 8 8 B

1,4,

a oA W N R

Packing

Latex shall be packed in drums so that each drum contains
200+5 litres. Ihe inside surface of the drums shall be
painted with ammonia resistant paint. The drums shall
have the following marking.

Name of the producer ortrademark, tf any

Type of latex

Net and gross weight inkg. andvolume in litres
Dry rubber content

Date of packing

« Tesi lor mechsnical stsbiliily shaW b« Mrried out »t least al«r
20 deys 0* Ih« packing ol lubbarlaiex



List of Latex Centrifuging
Units With ISl Licence

Mrs. Cochin Malabar
Estates & Industries, Chenioni
Esiate, Palippally P.O., Via.
Alagappa Nagar. Trichiir.
Kerala

M s. Cochin Malabar Esta-
tes & Industries, Kinalur Estate,
Balusseri P.O., Calicut
673 612, Kerala.

M/s. Rajagiri Rubber &
Produce Co. Ltd., Shalicarry
tstate, Shalicarry P. 0., Puna-
lur, Quilon Dist., Kerala.

4 M/s. Thiruambadi Rubber
Co. Ltd., Thiruambadi
Estate, Mukom P. 0. Calicut
Dist, Kerala.

5 M/s. Puilengode Rubber &
Produce Co. Ltd., Puilengode
Estate, Puilengode P.O , Via.
Kalikavu, Malappuram, Kerala

6 M/s. Plantation Corporation
of Kerala Ltd., (Chanadanapally
Estate), Kottayam Dist.,
Pin-686 004, Kerala.

7 M;s. Travancore Rubber &
Tea Co. Ltd.. Kuppakayam Est-
ate, TC No.12/114, Pattom
Palace P.O., Trivandrum-

695 004, Kerala.

Hottest decade

8 M's. Vaikundam Rubber Co
7/55 Fathima Compound

Pattom Palaca P.O., Trivand-
rum, Pin; 696 004, Kerala,
9 Karnataka Forest Planta-
tion Corporation Ltd., Mod
duka Factory, Sullia Division,

Sullia, D. K. Karnataka State.

10 M/s Rehabilitation Plan-
tations Ltd., Thalicode,
Punalur-691 33, Kerala.

11 M/s. Padinjarakara Agen-
cies (Pvt) Ltd., Kodimatha,
Kottayam, Kerala.

12 Glenview Rubber Co. Ltd,
Pangh P 0., Kolathoor Via,
Malappuram Dist,, Kerala. Q

The world is passing through the hottest
decade of the century.

According to British and U.S. experts, the
1980s’ has so far been the warmest de-
cade in the past 127 years with 1987

as the hottest on record.

The unusual warmth of the 1980s' is
most evident in the southern hemisphere
where seven of the eight warmest years
recorded so far have occurred during this
decade, reports American journal.”
‘Scientific American.’

Latest investigations show that the ave-
rage global temperature has increased
by about 0.5 degree Celsius since the
earliest reliable records, which date back
to 1861.

The persistent warming of the present
period could indicate the consequences

of increased concentration of carbon
dioxide (C02) and other radiatively active
gases in the atmosphere, the experts feel.
These gases absorb thermal radiation
emitted by the earth and prevent its esca-
pe into space, thereby warming the lower
atmosphere.

The concentration of atmospheric carbon
dioxide is now 23 percent higher than it
was before the industrial revolution

and is increasing at arate of 0.4 percent
per year, the monthly says.

According to atmospheric scientists, the
continuing increase in the amount of
carbon dioxide and other gases like
methane and nitrous oxide in the atmosp-
ere is likely to causa a detectable global
warming over the next few years.
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THE QUARTER

As part ofF the efforts lor expansion of
rubber cultivation in non traditional areas,
the Boaid fias now drnwn up proposfiJs for
large scale planting in Andhra Pradesh
The agro-climatic conditions obtaining in
certain tribal tracts of the northern coastal
districts of East Godavari, Vishakapatanarjv,
Vizianagaram and Srikakulnm of Andhn
Pradesh appears to offer good prospects
for rubber cultivation. Girijan Co-operative
Coffee Development Corporation nnci certain
othfr local agencies have olfi'rod to take
up the work on the nrivico of ti‘e Ruhbi't
Board. Shri P. Mukundan Mrnon, Rubber
Production Commissioner is nf the view that
under Maredumille conditions, rubber
cultivation vi'oulri bn quite succpr.slul. Also,
similar conditions arc to bo obtained in
other areas proposed. The agricultural
development cost and maintainina cost up
to maturity would he onlv Rs. 75.000 ptr
hectare. It is believed that mote areas could
be brought under rubber in Andhrn Pradesh
in the years to come.




PROPOSAL FOR LARGE SCALE RUBBER

To discuss the first proposal for large scale rubber planting in Andhra Pradesh, a meeting of the
Project Officers and Project Agricultural Officers. Representatives of various banks and Officers
of the Rubber Board was held at Vishakapatanam. Shri P. Mukundan Menon, Rubber Production
Commissioner presided over the meeting. The participants of the -mea ing included S/Shri
Sambasiva Rao. IAS. Director, Rural Development Agency, Vishakapatanam. L. V. Subranianiyam
IAS, Project Officer, I1TDA, Paderu, V. M. Manohara Prasad 1AS, Officer on Special Oiitv,
Giriian Co-operative Coffee Development Corporation Ltd., Vishakapatanam, Sambasiva Rjo

IAS Sub-Collector, Paderu, Venkiteswara Rao, Project Agricultural Officer, ITDA. Seetham-
petta, Srikakuism, B. S, Prakash Rao. Project Agricultural Officer, ITDA, Paderu, Shastry,
Estate Manager, ITDA, Paderu, M. Sathyanarayana. Project Manager, Union Bank (Girijan
Vikas ;Cendra). Vinayak Rao. Agricultural officer. Union Bank, Vishakapatanam, Appa Rao,
~gricultural Officer. Rural Development Bank, Vishakapatanam. P. Rajendran, Dy Rubber
Production Commissioner. P. G. Salimkumar, Assistant Development Officer, Maredumille and
K. N. Haridas, Field Officer, Maredumille. '

Shri V. M Manohara Prasad, Officer on Special Duty. Girijan Co-operative Coffee Development
Corporation Ltd., Visakhapatnam briefly explained the purpose of the meeting and said

that the aqgro-climatic conditions obtaining in certam tribal tracts of the northern coastal districts
of East Godavari Visakhapatanam, Vizianagaram and Sfikakular~of Andhara ~"~esh appeared

up the work on receiving advice and assistance from the Rubber Board.
Large Scale Planting

Shn P Mukundan Menon, Rubbe,
for targe scale rubber planting in Andhra Pradesh. He exIlpameo inci
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PLANTING IN ANDRA PRADBH

that' ravage rubber plants under high rainfall situations. If more or less similar conditions
could be obtained in other are as proposed, large scale plantation development could be planned.

Lands nvailable <

It was clarified by the oiher participants that extensive fallow lands belonging to tribals are
available in the areas. The lands are mostly fiat or gently undulating but those in
Visakhapatanam District are covered by hills and are hence slopy. The rainfall is generally
from 1,200 to 1.700 mm. The rainfall season is from early July to mid October with occasional
light spell over to n few more months before and after. The ground water potential is generally
,Qood and therefore irrigation is a practical proposition excepting in certain years when drought



experionced. The PH range of soils is well within 7. Temperature does not drop beiow 10"c
fi th* niaximum recoided is rarely above 40’ c.

iri, P. Rajendran, Dy, Rubber Production Commissioner stated tliat the Project Officer. ITDA,
ideiu hos alre?idy planted 100 budgrafted rubber in 0.20 ha in 1987 on a trial basis. Although
e elevation ttiere is well over 700 metres above M. S, L, and the annual rainfall only a little

5S than 1.200 mm. the plants have all established and grown well without trace of nny disease
far. The Robber production Commissioner was of the view that any large scale planting at
ch higher elevations should be only on trial basis now and that definite conclusions on suit-
IY should bo drawn only after observing the growth for the first 3-4years. Unlike in inost
her crops, good vogetstive growth in rubber could be taken as sui>e indicator ol good yield
nee the produce is the lalex from the bark of ttie tree.

ost of planting

3 a question from Shri. fVlanohara Prasad regarding the economics of crop, the Rubber
~oduction Commissioner explained that assuming labour wages at Rs. 11/-per day with
dditional 20% margin for perquisites, the total agricultural development cost for planting and
taintaining rubber upto maturity would be Rs. 25,000/-per hectare. Costs for boundary
incing, road construction and other engineering infra-structure would be extra. The capital
DSt on planting and maintenance is to be invested over a period of 7 years, the first year s snare
eing the highest at about 35%. The plantation would be productive for about 25 years starting
om the 8th year. Tapping is done on alternate days throughout the year excepting for 3 month
rtwo during February-March. The yield at a conservative level would be an average of
.200 kg per hetare. At the present day price of Rs. 19/-per kg, the net gam .
:s. 12,000/-per hectare per year- The residual value of the trees at the end of production penod
ould bring in an attractive bonus.

)n a qusstion on marketability, Shri. Menon explained that rubber being an important
aw material currently in short supply, there vi/ould not be any difficulty . f@'1
ha produce even at farm gates. The prices would be maintained steady and remunerative by

he Government of India and the Rubber Board,

ntercrops

ro another question on possibilites for raising inter-cops in ‘. Naf!
wuld want to exploit in view of the long gestation period of rubbe Shri, Menon said tnat

innual inter-crops which will not be of the soil exhausting type could be ™ "*

first three years. However, it was desirable to avoid this. It was more < g
rubber with aleguminous creeping ground cover right from the P j entirely
land lor growing foodcrops. At any rate, no tribal CronW to add

on rubber. They should have their own ‘food crop cultivation and rubber should be oniy to
to their financial well being.

The Rubber Production Commissioner then went on to explain the technical and financial
assistance offered by the Board for promotion of rubber cultivation

The financial assistance
; Rs. 5,000 per ha.

Capital grant
P 9 Rs. 3.000 ”

Addl. assistance for use of polybagged
plants.

. : Half cost of fertilisers used during
Assistance for use of fer

immature stage.

: A fencing grant equivalant to cost of
barbed wire.

; A part of the capital cost
given as grant,

; 3 per cent.

sers

Assistance for boundary protectiori.
(Decided on an year to year basis),
irrigation assistance

~Decided on an year to year basls)

Interest subsidy on loans availed from banks_ .
(ContinUBd on last pag«)
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Introduction

Nature has bestowed man with
abundant supply of resources
with the help of which he
has created the modern world
and introduced many valuable
things based on these resources
for the benefit of mankind.
One such important natural
resource is rubber. To-day a
number of rubber products

are being produced and are
utilised in various fields.

Position of Natural Rubber

in the Country

To-day, India is one of the
leading rubber producing
countries in the world. The
production of rubber has regis-
tered a spectacular increase

in the last three decades.
During 1986. the production of

natural was 2,18,985 M. T,,
cultivated over an area of
about 3,62,500 hsctates. The
production, consumption and
imports of rubber in India for
the past few years are given
below;-

Position of Rubber Indust-

ry in the Country

Indian Rubber and Rubber
goods industry ranks 16th
amongst rubber products pro-
ducing u wide range of over
35,000 products categorised as
tyres and nontyres. Presently
there are about more than
3,800 lubber goods manufact-
uring units in the country
includieg 132 units in the or“
ganised sector, spread all over
the country, especially in
Gujarat, Kerala, Maharashtra,
West Bengal, Punjab and

Tamilnadu employing more
than 2 Lakhs persons with an
esttmated capital investment
of Rs. 1500 crores. During
1986, the industry produced
goods worth Rs. 3000 crores
and for 1987, it is estimated
at Rs. 3200 croies. No, of
units, installed capacity and
production of rubber goods
in India for the year 1986-87
are given below:-

During 1986-87, our coiiiitry
exported rubber goods worth
Rs. 97 crores and it is pro-
jected at Rs. 162 crores for
1987-88 and Rs. 215 crores
by the end of the seventh Five
Year Plan. In our country,
there are about 23 rubber
machinery manufcaturing units
in organised sector with an
annual installed capacity of

Figure in Metric Tonnes

Year Production Consumption Imports
Natural  Synthetic Re- Natural Synthetic Re- Natural Synthetic
Rubber  rubber claim Rubber rubber claim Rubber rubber

Rubber Rubber

1981 150655 28664 24956 181915 43650 25388 36850 21438

1982 165920 28664 28290 197035 49705 29282 45725 20427

1983 168025 31064 30486 205395 53025 29815 25394 16242

1984 183925 37606 35410 212540 59643 33480 38014 21188

1985 198375 36704 39165 232540 70426 38550 37392 30664

1986 218985 34836 37415 251695 69425 37575 57315 29187

1987 198157 39493 36925 249820 68915 37005 43934 22389



HB Line of Manufacture

Auto tyres

Auto Tubes

Bicycle Tyres

Bicycle Tubes

V & Fan Beits

Rubber Conveyor Bolting
Reclaim Rubber

Rubber Chemicals
Carbon black

Rubber Hoses

Rubber Canvas Footwear
Contraceptives

Jver Rs. 500 million. The
iresent patlern of rubber usage
n our country is given belowf:-

Xutomobile Tyres & = 52%
rubes

inycle tyres & - 12%
rubes

rread rubber 5%
‘ootwear - Ny*
Jelts & hoses [ 6%
_ai8x foam -
Dthers 10%

Position of the Industry in
Tamilnadu-

In tiie Southern Region. Ta-
miinadu is the second major
producer of natural rubber.
Rubber is cultivated over
area of 15000 hectares in our
state and Kanyakumarl district
alone accounts for 12000
hectares. The annual produ-
ction of rubber in Tamilnadu
is estimated to be around
15000 M.T. per anrum and
about 94% of the production

is from Kanyakumari district.
The total cnnsumption of rubber
is of ihe order of 20000 M. T.
in our state.

an

In Tamilt.adu, rubber goods
are manufactured both in or-
ganised and small scale sector.
Theie are aboui 13 units in

Account
ing units

No. of
units

Millicn Mtrs
Million Pairs 1
Million Pieces 3

the organised sector and about
60 to 70 small scale units

are being registered every year.
The organised sector units
manufacture products like
tyres, tubes, belts, reclaimed
rubber, whereas the small
scale sector manufacturers
products like, rubber, balls,
washer, tread rubber, rubber
sheets etc. The number of
licensed nianufacturers during
1983-84, 1984-85 and 1985-
86 in Tamilnadu was 253,287
and 326 respectively.

Scope for Development
of Rubber Based
Industries in Tamilnadu

Since Tamilnadu is one of the
major producers of rubberin
Southern States, there is good
scope for rubber based
industries in this state especi-
ally in Kanyakumari District-
Projections for some of the
finished goods by the turn of
the century in the country are
given elsewhere.

In Tamilnadu. a.tew units
Madras Rubber Factory,
Dunlop, Sri Ctiakara Tyres etc.
are manufacturing tyres and
tubes in the organised sector.
During 1984 and 198B tile
production of tyres in the
state was around 72.15,000

lilis,

Installed Production
capacity

160,58 130.00
171.45 10300
403.03 350.00
392.72 250.00
183.71 165,00
8910 7500
36576 25000
18365 12000
154700 90000
13,45 55.00
37.18 40,00
713.00 600.00
Nos. and 73,78,000 Nos.

respectively. The additional
capacities sanctioned for lyres
and tubes in the state are
given on page 7.

Scope For Develop-
mentin Small Scale
Sector:

There is also scope for the
development of rubber based
products in small scale sector
as the raw material is available
within the state. Tfie process
involved in manufacturing
of these products is also very
simple. Some of the rubber
based products identified
to have scope of development
smail scale sector are given
below;-

1 Smoked sheets

2 Crepe Rubber

3  Crumbs

4 Concentrated
rubber latex

5  Rubber
thread,

natural

bands,
balloons,

elastic
teats

etc
6 Rubber gloves
Rubberised coil, slabs
Moulded engineering items
seals, gaskets etc.
9 Battery boxes
10 Rubber belts.

Q ~



Cycle tyres
Cycle tubes
V & F Belts
Footwears
Conv, & Trans
Belting

Hoses

Latex foam
Camel back
Dipped goods
Battery Boxes
Cables & Wires
Others

Additional capacity for tyres and tubes
Name of the Units Location Line of Annual
manufacture capacity
1 SriChakra Melur Tyies for 2 6 Lakh
Tyres Ll_d.. Madurai wheelers/3 Nos.
Madurai, wheeler,tubes
for 2wheelers/ 6 lakhs
3 wheelers Nos
2 -do- -do- Tyres for 3 Lakh
Cars. Jeeps Nos.
etc.
Tubes for
Cars, Jeeps
etc.
3 Tamilnadu Ramnad Automobile 10 Lakhs
Rubber Ltd , tyres & Nos.
Madras. tubes each.

Besides tyre
Tamltnadu are given below:-

Name of the Unit
1 L, G, Balakrishnan &Bros.
Pvt. Etd., Coimbatore.

2 Fenner Cockil! Ltd.,
Madurai.

SCOPE FOR DEVELOPMENT...

ProjBclions for (inishad goods

Unit. 1989-90

Mill Nos 103,04

103.04
42.56

Mil) Pairs 127,667

Tons
Mill Meters
Tons

12057
8,87
24418
34044
8494
7360
2295
36323

Line of Manufacture

Reclaim Rubber

Conveyor belts, V & Fan
belts. Washer, disphragm
moulded goods etc.

1999-2000

184.53
184,53
76.21

228 63

21593
15,88
43729
60960
15211
13181

4110
65050

FLorlL 01&
date

Industrial Licence
received in July‘83

Letter of Intent
dated 17-1-84

Letter of intent
dated 13-3-84

few units manufacturing rubber based products in the organised sector in

Installed capacity

1800 Tons

not availabli?



3 Madras Industriat Lining
Ltd.. Anibaltur.

4 Nanco Rubber & Plastics
Ltd., Coimbatore.

M. M. Rubber Co. Ltd.,
foam rubber

Synthetic Rubbers:

Instead of depending upon na-
tural rubber, production of
synthetic rubber can also be
encouraged. But this would
be in the large scale sector
only. At present, there are
only two units manufacturing
synthetic rubber in our country.
The F.C.C. unit of M.R.L, con-
tains butyene and butane mix-
t'.-re from which butadiene

6nd isobutylene can be manu-
factured. Butadiene can be
utilised for production of
polybutadiene rubber, styrene
butadiene rubber etc. A unit
manufacturing any one of
tiie above rubbers can be set
in large scale sector near
Manali crea or near Chingleput
district.

Raw Materials:

Rubber goods industry also
depends upon the ingredients
like carbon black fillers used
in rubber compounds, rubber
chemicals etc. Eventhough
there are units for manufactur-
ing carbon black, there

are only very few units
manufacturing rubber chemicals
like zinc oxide, stearic acid
etc. in Tamilnadu. About
500 M.T. of rubber chemicals
are also imported annually to
meet the required demand.
Attempts may be made to
manufacture some of these
imported materials which are
not manufactured at present
en our country. A few more
units in the state may help to
reduce the cost of production.
Chemicals like sulfenamied,
Thiuram. dithio carbamate,
guanidine etc. are used as
gccelerators and zinc salts

of fatty acid, wax etc. are
used as processing aids in
rubber goods manufacture.

Madras also received
products with an installed capacity of 1000 tonnes.

Rubber lining oi
tonks & equipmonts
Rubber components

Foreign Trade:

There is also good demand for
Indian products like anto tyres,
rubber and canvas footwar.
rubber beltings, rubber
hoses etc. in the foreign
countries. The main countries
which import these goods
are USSR, U.K, Bangladesh
and to some extent by
Afganistan, Saudi Arabia, etc.
Exports of rubber goods during
1986-87 are given below:-

Figures {in’'O00Rs.)
Provisional

1. Total Automobile

tyres and tubes 5,95,000
2. Rubber Footwear 55,000
3. Beltings 2.00.000
4. Hoses 27.000
5.

. Hygienic, Medical
& Surgical article
of rubber including

rubber gloves. 20.010

6. Rubber cots and
aprons for

Textile Industry. 7,000
7. Sheetings 5.000
8. Cycle tyres &

tubes 6.300
9. Other Rubber

products 55,090
Problems of the
Industry:

The rubber industry is at pre-
sent facing certain constraints
The present price of natural
rubber in the country, is the
highest in the world. This is
mainly due to the fact that the
Industry has been deprived

of supplies of 17.250 tonnes
cl natural rnbber. The high
price in raw material and
deficit in raw material supply
very badly affect the

20,000 Sqg. MUs,

Not av,iilabie.

industrial licence for the manufacture of latex

rubber goods ntanufacturers.
Research and
Development:

The specific areas where Re-
search and Development
required are (1) raw meterials-
efforts should be made to
improve the plantations of «
rubber with proper assessments
to meet the demand of rubber
in future. Again the right
type of chemicals and other
ingredients needed for the
industry should be made
either indigeneously or through
collaboration with foreign
firms- (2) Process Technology-
Latest developed processes
like powdered and liquid
rubber processing, modified
vulcanisation process etc.
should be adopted (3)
Product development-Technical
data should be collected for
the new products developed in
other countries and which
could be manufactured in our
industry if they suit the need
(4) Machinery-New and latest
machinery should be included
so as to quicken the production
and also to produce more
sophisticated products.

Conclusion:
If proper taw material are made
available with the support of
enough Research and Develop
ment facilities in tyre and
non-tyre sector and use of
latest machinery and now
process technology, there is
ample scope for developing
rubber based industry in
Tamilnadu. The entrepreneurs
should come forward to set
up rubber based industries
particularly in the small scale
sector
«Papef ptesenied aj iho sominsi on
mNow business oppoMunifios for
Rubber Indusules’ held at Madras
on 29th June 1388.



SYNTHETIC RUBBERS

Synthetic Rubbers as is well
known, have emorgad as a
strong complimentary to natural
Jvnthetic rubbers,
also have brought in special
propert™es,  which made
Hl-tech products teasible for
diffrcuit applications. Two
most important reasons for
synthetic rubbers
are (a) Easy availability of
uriiform, conbolled, sometime
taiiormBde, rubbers and
(b) Increasingly severe condi-
tions of operations for rubber
products. Natural rubber
ofcourse, still stands as out-
standing in many of the
properties and therefore finds
large share of rubber market.

Although good quality natural
rubber is available in India, it
IS felt necessary to increase
the consumption of SR, so as
to overcome the. deficit in
natural rubber supply. The
consumption of SR can be
enhanced by indigeneous
production of these rubber and
in the meantime lowering the
import duties on synthetic
rubbers. !t should be noted
with interest that fewcompanies
are in process of establishing
new capacities for some of
these rubbers.

In this paper, various conven-
tional & special purpose SR
have been discussed with a
hopn that some of theso daias
will bo helpful to small scale
rubber units.

(A) Styrene-Butadiane
Rubber (SBR)

This is ono of the well

established and most widely

Sliri MEMUL M. PATEL
D*-Mo,. 3 MJ,

used synthetic rubber in the
world to- day. Styrene But-
adiene rubbers which are
copolymers of styrene and
butadiene can be manufactured
by emuis.on as well as solution
methods. SBR made in
omulsion usually contains
about 23% styrene, randomly
dispersed with butadiene in
the polymer chains having two
third trans content. SBI
made in solution contains about
ine same amount of styrene
but both block and random
copolymers have been made.
They have lower trans, slightly
lower vinyl and higher cis
contents than emulsion SBR.
Emulsion polymerisation can
be carried out at SOX {Hot
rubber) as well as 5“C (Cold
rubber).  Cold rubber is
found to have get free
rubber with a higher than
usual molecular weight allow-
ing the addition of upto 50
phr of petroleum base oils to
permit easy factory handling.

The compounding of SBR is
on the same basis as natural
rubber or any otherunsaturated
rubbers. Being unsaturated,

it is possible to vulcanise with
sulphur system. SBR can be
reinforced by carbon blacks

and semi-reinforcing mineral
fillers. It requires softners or
extenders for better processing-
1M SBR, sulphur content for
vulcanisation is caiculatod on
the unsaturated (butadiene)
portion of the elastomer. For
this reason SBR requires
relatively less sulphur and
higlier accelerator dosage For
non-oil extended SBR, the

Poly...e, Con»

usualrangeol sulphur is about

nded 8BR, this ‘Should be
based on the rubber hydrocar-
bon ony. Although some
residual fatly acids aie present
as soaps in all SBR rubbers
stealic acid is customarily
added with zinc oxide for cure
activation.

In recent years, tailor made
SBRs are available which do
not require plasification during
processing. These exhibits
good dimension control during
extrusion and calendering.
One of the major defects in
SBR rubbers is the lack of green
tack. This leads to problem of
using SBR in built up products
However this could be over-
come by addition of enough
tackifier to the compound or
apply thin layer of natural
rubber cement to the surface
of the coated fabric to obtain
satisfactory green adhesion.

(B) Acrylonitirle butadiene
rubbers:

These rubbers are copolymers
of acrylonitrile and butadiene
and are commonly known as
Nitrile rubbers.

The Production process of
Nitrile rubber is similar to
those used for other emulsion
polymers, such as SBR.
Although they can bo produced
as "hot’ and cold" rubbers, the
later ones are more popular in
recent times due to its linear
polymer chains containing
little or no gel and are easier
to process than ‘hot’ rubbers-
Nitrile rubbers are available



in inony (nadcs varying in
acjylonittile content, moaney
v-scosity etc. Effect of acry-
lonitrile on physical and
chemicai properties is well
known. However for ready
rekoning, it is as follows:

i) Increase in ACN content

improves resistance to
fuels and oils,

it]

;=2

Increases Abrasion
nce and hardness.

resista-

iii) Improves Tensile strength
and modulus.

iv) Improves Processing beha-

viour
v) Increases Permeability re-
sistance to gas difusssion.

vi) Decreases Low temperature
flexibility.

vii) Decreases Resilience and
elasticity

Nitrite rubber, being unsa-
turated polymer, is compo
unded along the lines similar
to those practised with NR &

SBR. This rubber can be
compounded with ingredients
I'ke black and non-black fillers,
~losticizers and process aids,

curing system based on sulphur.

Since NBR is an amorphous
polymer, it needs reinforcement
known to meet the require-
ments giving best balanced
reinforcement, stress-strain
and state of cure. When used
alone, lower reinforcing
carbon blacks are preferred
as the highly reinforcing carbon
blacks tend to stiffen the
uncured slock as well as vul-
canisate and pose problems
during processing. Conseque-
ntly. high reinforcing carbon
blacks are used mainly at
low loadings or in conjunction
with the less reinforcing

fillers Mineral fillers, such
as silicas of various types,
alumina and magnesia sre
capable of irrporting proper-
ties as good as carbon black
barring compression set and
resiliance.

Ester and polymeric plas-
ticizers are generally used for
petrolium oils and are unsuita-
ble due to its incompatibility
with the rubber. They are
added to give suitable visco-
sity for processing, to aid the
incorporation of fillers, to

provide flexibility at lower
temperature etc.
Nitrile rubber has relatively

less solubility of sulpur than
NR&SBR and therefore requires
addition of sulphur in initial
stages of mixing to avoid dis-
persion problem. Low sulpur-
high accelerator system i
preferred to optimise cu
characteristics
properties. compression
set property of Nitrite rubber
is a function of curing system.
Combinations of TMTD with
sulphur or sulphur-donor acce-
lerators sucli as DTDM

provide low compression set.

<]
and physical

Advancements in the field of
nitrile rubber technology
includes the emergence of
carboxylated Nitrile rubber
(XNBR) and very recently
hydrogenated nitrile rubber.
XNBR cantains in addition to
acrytanitnlc and butadiene,
one or more acrylic type acids
as part of the comonomer
systom. The polymerisation
of these produces a chain
similar to NBR except for the
carboxyl groups distributed
with a frequency of about
every 100 to 200 carbon
atoms. XNBR can be vulca-
nised by neutralising carboxyhc
groups with the oxide or salt of

polyvalent metal.

I to

TheZn + +,
Ca++,Mg++ andPb'~+
tons are capable of effecting
such a vulcanization reaction.
Itcan also be cured by using
sulphursystem using Zno as
activator.In this case two types
of crosslinks are obtaiend
yJ1>o0-Zn-o-fland-S [
~oc n X1
XNBR vulcanisates are claimed
to have much belter abrasion

resistance Glongwith hiirdness,
modulus anil tensile strength/
The later advancement is
based on hydrogenation of
butadiene monomer thereby
getting rid of unsatuiotion.

This helps in impioving the
heat ageing charactistics and
oil swelling resistance at
higher tomperaturc.

Polychloroprene
rubber:

Polychloroprene is highly
regular in structure, consisting
primarily of a liner sequence
of trans-2-chloro-2-butenylene
units which result from trans
1,4 addition polymerisation of
chloroprene.

Polychloroprenes for general
purpose applications are divided
into two groups-the 'G' types
and the ‘W' types- The

G. types differ from the W
types in that the former

are interpolymenzed with
sulphur and contain thiuram
disulphide stabilizer. The
comparison of these two types
is given in Table-1 on page 11.

Since CR is a self reinforc-
ing type polymer, it does not
require reinforcement to a
great extent. However to
achieve specific properties, it
may be required to reinforce
CR. Semi-reinforcing fillers
donot deteriorate the physical
properties consideratly and
hence can be used in large
quantities.

Petioleum plasticizers are the
most commonly used in CR
because of their high soften-
ing efficiency and tow cost.
Paraffinic oils have limited
utility because ol tlicir tend-
ency to bloom. Naphthenic =
oil are usually compatible to
the extent of 20-25 parts.
They are incorporated rapidly
and are preferred for light
coloured, stain resistant prod-
ucts. Aromatic oils are very



1. Raw polymer stability
Curo Rate

Processing Characteristics

Vulcanisate Properties

The compounding of 'G'

compatible but they increase
staining and discoloration
tendencies.

The balance of Zinc oxide and
Magnesium oxido plays a
major role in regulating the
scorch and cure rate of CR
compounds. The use of four
parts of magnesia and five
parts of zinc oxide gives a
good balance between
processing safety and cure
rate, as well as vulcanisate
which display a flat cure
profile and good heat resist-
ance. If the Zno cantent is
increased the scarch safety
of the compound decreases.
G type polychloroprenes can
be vulcanised by just using
these metal oxides, however,
if a higher state of cure is
desired, organic accelerator
like NA-22 may be used
(0.25-1.0 phr) with increasing
amount of NA-22, cure rate
increases, processing safety
decreases, and state of cute
improves—as measured by
modulus, resiliance, compre-
ssion set and oil swell.

NA- 22 acceleration imparts
outstanding quality to W type
vulcanisates also. However
dosage of NA-22 varies with
type of compound. It can be
varied from 0.75 to 2 O phr,
former for clay and carbon
black loaded compouds while
tatorfor low temperature

SYNTHETIC RUBBERS

TABLE-1
G Type

LowDr
Cures rapidly

Breal< down to great
extent. Less nerve,
less shrinking and
smooth sheeting

Better tear strength
higher resilience
and elangation and
better adhesion

and 'W' type differ mainly on 5.

cures or very fast high
temperature cures. To improve
processing safety, MBTS or
TMTM can be used as retarder-
aclivators. It is observed that
for good scarch safety and a
fast cure, it is better to use
NA-22'TMTM combination

in compounds that are
predominantly carbon black
loaded, while NA-22 MBTS
combination are preferred

for compounds loaded mainly
with hardclay. Salicylic acid
is another accelerator for W
types. It imparts high
modulus, tensile strength,
elongation and tear resistance.
Where exceptionally fast
cures are needed even at
relatively low temperatures,

a combination of two parts
diphenylthtourea, one part
MBTS. and one part DOT G
may be used. Sulphur (0.5 to
10 phr). can be used with
NA-22 to improve tensile
properties of W type.
However when heat and
compression set resistance
are also imp'-rtat>t, a sulphur
donating thiuram. such as
Tetfone A. is preferable to
elemental sulphur.  Sulphur
also enhances the bond
strength between
polychloroprene and brass or
brass-plated steel.

DNPT which is o nitrogen-
releasing type blowing agent

WType
Higher
Acceptable curing rate.

Compounds mix

faster and develop
less heat during mixing
and unured extrusions
resist distortion better
than G type.

Superior compression set.
heat resistance and some
what lower hardness &
modulus,

aspect-curing system.

may ba used for the blowing
of either open-cell sponge or
closed cell cellular rubber.

To lower the decomposition
temperature of this, acidic
material such as salicylic acid
Is recommended. However,
the by products of decon>
position produce on order
which is undesirable in some
products. This odour may be
considerably reduced by using
a basic material such as

urea to activate DNPT.

Butyl rubbers:

Butyl rubber (HR) is a
copolymer of isobutylene and
isoprene-  Isoprene which
imparts unsaturation to butyl
rubber is added in a very

small quantity (0.5%,-2.5™0
mol unsaturation).  Unsatu-
ration is added to provide the
sites for crosslinks during
vulcanisation of butyl rubber.

The compounding ingredients
for butyl rubber may include
promoters, fitters, plasticizers
and process aids and curing
agents. Nitrol (Monsanto)
or polyac (Dupont) at 0.5-1.0
phr can be used as heat
promoters for butyl rubber-
carbon black compounds to
improve the interaction
between filler and rubber.
Butyl rubber rpquires fillers
for reinforcement as wall os to
aid processing. Carbon



blocks such as HAF, FEF upto
100 plu and white filler such
as silica are used as reinfor-
cing fillers. Combination of
carbon blacks and mineral
fillers are also used take
advantage of reinforcement
along with cost reduction.
Low unsaturation mineral
(Paraffinic) are suitable
plaslicizers used for butyl
rubber. For low temperature
flexibility, more expensive

oils

ester plasticizers are recomm-
ended.
Since butyl rubbers have much

lower levels of unsaturation
than other rubbers they
require higher curing tempera-
tures (150-170°'C), stranger
accelerator combinations or
longer cure times for adequate
vulcanization. Less sulpur

is needed in conventional
sulphur-donor systems,
however, and excellent vulca-
nizates are obtained with
resin and quinoid systems
containing no sulphur at all.
Sulphur is sparingly soluble In
butyl rubber and therefore
total amount should not exceed
1,5 ph. Relatively largo
amounts of powerful accele-
rators are normally needed to
produce a required state of
cure in a practical cure time.
Thiurams and dithiocarbanates
are either used alone or in
combinations with each other.
When TfVITD is used in combi-
nation with 4.4 dithiomar—
pholine (sulphur donor),
cellant heat resistant and
compression set values are
attained. Curing system based
on Tellurium diethyl dithio
carbomate give faster curing
rate, excellent reversion
stance, very good heat
ageing but arescordy e.g
TDC-2.5 to 3 0 phr alone or
TDC-1-0 +ZDC-1.04MBTS-
1.5 par(f~BTS acting as
retardes). Quinon dioxime
and dibenzoylquinon dioxime
In combination with red lead
and MBTS cured butyl rubber
has very high heat resistance

ex-

resi-

(even above 150'C) and
therefore droducts like curing
bags, bladders, cables can be
manufactured using this
combination (e. g. GMF-2.0
phr+ red lead-3.0 phr-] MBTS-
2.0 phr). To obtain good

flex properties at high tempera-
ture above 16070), exceptional
heat resistance and very

good compression set
resistance, curing of butyl
with dimethylol phenol forma-
Idehyde resins is recomme-
nded. The reaction is
activated by halogens (eg.
Stannour chloride, polych-
loroprene or bromo/chlorobutyl)
The present of zinc oxide is
essential. Typical system
includes i) active PF resin-10
phr+stannous chloride 2.0

phr ii) Active PF resin 10 phr-|-
Neoprene W- 10 phr+zno-5
phr.

Halogenated butyl rubbers:

Chlorinated (1.1-1.3 wt. % of
chlorine) and Brominated

(1 9-2.1 wt %of bromine) buty!
rubbers are commercially
available to overcome some of
the processing and vulcani-
sation problems. Halogenation
of butyl increases the reactivity
of the double bond and also
supplies active sites for
cross-linking by the action of
zinc oxide. Due to this, care
should be taken during mixing
as early addition of zno may
initiate cross linking. Addition
of light Mgo in the initial
stages of mixing and Zno addi-
tion an cold mill are re-
commeded

The reinforcement effect of
carbon blacks and mineral fillers
is similar to that of the
regular butyl rubber.

EPDM rubbers:

EPDM rubber, a ter polymer of
ethylene, propylene and a
small amount of unsaturatad
monomer has been increasingly
used due to some of its
inherent properties. Unsa-
turated ter polymer provides

sites for crosslinking with
sulphur thus allowinri this
rubber to be used by any
rubber industry. Of the many
third monymsrs tested, those
which are currently used in
commercial production are
ethylidene norbornene (ENB)
1,4 hexadiene (HD) and
dicyclopentadiene (DCPD).
Compared to ENB, 1-4 HD
gives the polymer a slightly
slower cure rate. Amongst
the advantages of DCPD are
low cost and a good polymeri-
sation rate, but its polymer *
are slow in crosslinking and
very branched.

EPDM's exceptional resistance
to atmospheric agents in
general (particularly to ozane)
and to many chemicals, their
excellent low and high tem-
perature behaviour, excellent
dielectric characteristics and the
competitive cost of their
compounds make these rubbers
suitable forquality applications

EPDM's can be crosslinked by
i) Organic peroxides,
Sulphur & accelerators.
Resins, quinoid and maloa-
mides, iv) High energy
radiation.

Organic peroxides used for
crosslinking of other saturated
polymers can also be applied
to EPDM. Peroxide level upto
6-8 phr (40% actjve) with
coagent could be used. Com-
pared to sulphur cure, peroxide
crosslinked EPDM’'s give
better high temperature resist-
ance, lower compression set,
improved electrical properties
and more stable colours.

The quantity of sulpur and
accelerator to be used has to
be decided on type and quan-
tity of third monomer present
in the polymer. Higher the
third monomer content faste
is the curing cycle. Since
EPDM has lower unsauration,
it requires relativply high
amount of accelerator and less
of sulphur conventional acc™-



Icrafor and less of sulpliur
conventional acceloraio/s usod
fortubbers hko NR, SBR

FHoW aro. ""P'oved with

Crosslinking of EPDM'S with
resins, quinones and male-
amiodes is possible. However
these systems have not been
invnstigaied and improved anv

the properties of
fcPDM’s with other systems
are more satisfactory.

Crosslinking with high enerav
radiation is entering the rubber
scene enabling continuous
and fast production. The cost
of this can be kept down by
the use of aclivators like
INNANAN/Plopane  trimethacry.
late (TMPT) and ethylglycol
dime-thacrylate (EDMA)

Bemg amorphous ploymer
tPDM requires high loadmq
of reinforcing fillers. Upto
200 phr of reinforcing carbon
blacks can be incorporated
vyith addition of suitable quan-
tity of oil. For non-black
applications, precipitated fine
panicle size silica alongwith
suitable quantity of DEG is
recommended. tVlineral fillers
such as soft clays are added to
silica filled compounds for
improvement in extrusion
characteristics.  Ppid caco,is
one of the best filler for EPDM
where resistance to corrosive
acids, chemicals & gases are
not required.

Petroleum oils are compatible
with EPDM. However, para-
ffinic and naphthenic oil are
preferred to obtain better
retention of physical properties
on ageing. Oil level of 50-
100 phr in EPDM is not uncom-
mon, Easterplasticizers imparts
good low temperature
Iproperties.

ISpecial low molecular weight
saturated resins based on
phenol are used to improve
the tack property of EPDM's.
Mixing of EPDM rubber is not
a difficult preposition at all.

Fillers have to be added with
proccss oils to faciliiate quick
mixing with good dispersion.
For mixing m banbury, upside
down method is suggested
Extrusion and colendering of
tDPM compounds are relatively
smooth and easy as they are
generally well loaded.

EthylGneVinyl Acetate:

Ethylene Vinyl Accetate is
copolymer of Ethylene and
vinyl Accetate obtained by
random polymerisation under
high temperature and moderate
pressure with peroxides as
mitfatofs. Large variation in
Vinyl Accetate is possible
giving rise to effect on proper-
ties such as flexibility, optical
clarity, suitability for crosslink-
ing expansion, processing
behaviour etc.

EVA copolymers have some
very good characteristics. This
includes weathering and ozane
resistance, resistance to
alkalis, non-oxidising acids
=i, excellent surface finish
jnd abilMy to give bright colour,
high expansion characteristics-
the last two properties being
used mainly in hawai chappal
application. However, its abra-
sion resistance and compression
set resistance are poor. And
therefore care care should be
taken during compounding for
foorwear applications.

AsEVA is acompletely saturated
polymer, it can be only cured
with peroxide crosslinking
agent. Addition of acidic
materials to the compound
should be avoided so as to
avoid retardation in crosslink-
ing. Open air curing is also
not possible with this curing
system. EVA can take upto
100 phr of fillers. This may
include carbon blacks for cable
compounds and mineral fillers
for footwear applications.

Mixing of EVA can be done
either on mixing mill or in
internal mixer. However, the

disadvantage of this polymers
1.that mixing hnstobo dono
fL temperatu/e
(80-90 C). Alsovulcanisation
*®i"Pef3'ure of about 165"C-
170 O 1S requited to cure the
foam sheets in hydraulic
compression press with
necessary arrangements for
rapid opening of the press
(10cm Sec.) after every cycle.

Applications of EVA include
microcellular  foams'Hawai
chappals, collars,

padding in shoes etc,

sound deadening sheets,
blending with other elassto-
mers, cables etc. Out of these,
microcelluar application has
relevant interest and is
discussed here briefly.

For manufacture ofmicrocellular
foams, there are four polymers
available to choose from.

a) Conventional natural rubber
high styrene resin combination,
b) NBR'PVC. c) Hightrans
content polybutadiene (e g RB
820). b) EVA of these, the
last two are of great interest
as they claim to give similar
properties. Poly-butadiene
with over 90 trans content
yields tough, leatherycrystalline
vulcanisate which hasbfight
colours, high abrasion resist-
ance and relatively good
compression set properties
Another advantage with this
polymer is that it is sulphur
curable and hence special need
not be taken. However this
polymer is relatively more
expensive and imported. While
on the othersido EVA is cheap
and isexpected to be manufact-
ured indigeneously in near
future. Although EVA has some
demerits like poor compression
and slipping characterstics,

it is possible to overcome
these by proper compounding
and sole design.

Chlorinated and chlorosulpho-
nated polyethylene:

Both these polymers are being
considered for indigeneous



nianufactufe and hence it was
thought appropriate to mention
here.

These polymers are produced
by the random chlorination of
high density polyethylene.
Chlorination turns rigid crysta-
lline polyethylene in to
amorphous flexible elastomer.
Chlorosulphonated polye-
thylene (CSM) in addition to
chlorine has a very small
quantity of sutfonyl chloride
group. This group helps in
allowing curing of polymer
with non-peroxide systems.
Chloride content of both poly-
mers can very between 20% to
45/i.  As the chlorine content
increases, the flexibility
increases. This Is true upio
certain concentration of
chlorine and then polymer will

SBR based:

again start becoming stiff due
to polarity of chlorinc.

Both these polymers can be
compounded with fillers avail-
able to rubber industry. These
include carbon blacks, mineral
fillers and metal oxides (e. g
Mg*®) as acid acceptor. However
when peroxide is used as curing
agent, acidic fillers should

be avoided. Filler loading upto
150 phr can be easily done.
Both polymers require relatively
higher quantity of plasticizer
to control modulus and hard-
ness. Unsaturated plasticizers
(e.g petroleum oils) should

be avoided. In peroxide cured
compounds plasticizers, like
OOP. DOA, DOS, TATM etc
are suitable.

For CSM,
systen>,

apart from peroxide
sulphur/accelerate

Brake Cylinder Cup

SBR 1500
Zinc Oxide
Sc. Aciod
HAF black
C.K Resin
Aromatic Oil
Antioxidant DPAD
TMTD

TETD

ZDC
Sulphur

Nitrile based:

100.0 SBR 1502
4.0 Zinc Oxide
2.0 St. Acid

55.0 Act cacoj
4.0 Har clay
5.0 Process Oil
1.0 P. Wax
0.7 Red Oxide
0.7 TMTM
0.3 Sulphur
0,5

Pressure Cooker gasket phr

Nitrile-fVledlum ACN
FEF black

Ppt cacoa

Parafflnic Oil

Zinc Oxide
St. Acid
c.l
ZDC
T™MT
Sulphur

Resin

Cure: 160“C-5 Min.

system, maleimide system;
can be used. In sulphur
accelerator system, TMTD/
s~ulphuror TETD/sulphur ot
Tetrene A can be used with
MBT, MBTs and DOTG as
secondary accelerators.
Since both these polymers
have basically same polymer
structure, they exhibit similar
physical & chemical characte-
ristics. These include:

-Excellent weatherability
and oza ne resistance.

-Excellent heat ageing

resistance.
-Inherent resistance to
ignition.
«Very good oil & chemical
resistance.
<Good low temperature
property.
Jar Rings
100
4.0
1.0
50.0
50.0
5.0
2.0
1.0
0.75
2,3

Petrol hose (.Tube)

100.0 Nltrile-Med ACN 100.0
40.0 FEF black 20.0
50.0 China clay 150.0

5.0 Whiting 50.0
5.0 Zinc Oxide 4.0
1.5 Tt. Acid 1.0
5.0 Aromatic Oil 10.0
0.5 Ci Resin 5.0
0.5 OOoP 5.0
0,75 MBTS 1.2
T™MT 0-15
Sulphur 1.6
Cure: 140“C-20 Min.



Polychloropreno based:
Petrol hose (cover)

CR (W type) 100.0 Oil resistant -Vee Belt (Bass)
Zinc Oxide 5'0 CR (G Type) 100,0
st. Acid ’ Light Mgo 4.0
Light Mgo :8 Zinc Oxide 5'0
China clay 100'0 St. Acid 20
FEF 3 GP Ffalack .
25.0 500

Whiting o SRF olack 300
Naphthenic oil 15'0 Naphthenic Oil 10.0
Cl Resin : NA-22 07
DPG 5.0 Antioxidant 30
T™TD o7 '
Sulbh 0.7

ulphur 1.0

Cure: 140“C-25-30 Mir,.
Cure; 150“C/15 Min,

Butyle Rubber Based:

Curing bag
Pnlysak butyl 301 90.0
CR (W type) 100 Polysar butyl 301 92.0
Zinc Oxide 50 C.r w t?/pe) 8.0
st. Acid 10 é't”CAOZ'de 50
FEF black 500 . bc|lack 20
Process Oil 5.0 Ccla 30,0
Yy 150.0
Tackifier 15,0
Paraffin Wax 20
MBTS 20.0
GMF 20
Red lead 3.0
Conveyor belt (covar)
Bromobutyle x2 100.0
Zinc Oxide 5.0
St. Acid 1,0
HAF carbon black 40.0
FEF carbon black 20.0
Naphthenic Oil 10-0
Cl Resin 30
Light IMgo 0.5
MBTS 1.0
TMTD 1.0
EPDM rubber based:
Vacuum brake hose Weather strips
EPDM (ENB) 100,0 EPDM (ENB) 1000
Zinc Oxide 5,0 Zinc Oxide 50

St. Acid 1.0 St. Acid 1.0



GPF black 150.0

SRF biack 100.0
CflCOs 50.0
Naphthenic Oil 150-0
DTDM 2.0
T™MT 3.0
ZDC 5.0
Sulphur 0,5

Cure; 150°'C-30 min.

F7A based;
Hawai Chappal

EVA (18% VA) 70.0
Natural rubber 30.0
Act. CaCOa 70.0
Zinc Oxide 2.5
St. Acid 1.0
TiOss 3,5
Micro crumb 40-0
ADC blowing agent 6.0
Dicumyl peroxide 3,0

(40%-active)
Colour-As required

Cure: 1607C-12 min.

Chlorinated polyethylene based:

Heat resistant conveyor belt

CPE (36%Cl) 100.0
Magnesium Oxide 10.0
FEF black 40.0
SRF black 40.0
TATM plasticiser 30.0
TOO antloxident 05
Peroxide(40% active) 6.0
TAC coagent 2.0

Chlorosulphonated Polyethylene based

General purpose compound

CSM (35% Cl) 103’3
Magnesia 3'0
SRF carbon black

L 80.0
Whiting 20.0
Chlorinated wax 3'0
Pentaerythritol 3'0
NBC
Tetrane A 20

0.5
MBTS

FEF black

50.0
SRF block 50.0
cacog 75,0
Whiting 100,0
Process Oil 120,0
6-Ppcl 1,5
Sulphur 1.0
T™MT 1.0
ZDC 2.0
CBS 15
Cure: 150“C-20 min
RB-820 based:

Hawai Chappal

RB 820 70.0
Natural rubber 30.0
Zinc Oxide 5.0
St. Acid 2.0
Silica 20.0
Act CaCog 50.0
Micro crumb 50.0
Tioa 3.5
ADC blowing agent 7.0
Sulphur 15
MBTS 1.3
DPG 0.2
Urea 2.0

Cure: 160“C-8 min.

-Paper presented at the seminaf on -New business

oppotJunitiesfor Rubber industfies' held at
Madtas on 29th June 1988.

Butyl Rubber Project

A Rs. 250 crore butyl rubber project will
be set up at Vishakapatanam by the
Modi Rubber Limited in collaboration
with the Soviet Union for manufacture
of 25,000 tons of butyl rubber per
annum-

The clearance of the Project is expected
by the end of 1988. Butyl rubber
production involves high teclinology and
would lead to 100 percent import sub-
stitution. At present, about 14.000

tons of butyl rubber is being imported
annually at a cost of Rs. 35 crores in
foreign exchange.



Problems of small scale rubber units

and suggestions for redressal

~ FIAMAMIIRIIIV, Works Mimngst.
lii(JijsIrl,?l Esinte,

INTRODUCTION

A common man is of the
opinion that every businessman
is amassing wealth and every
company in an Industry is
making huge profits. Talking
of the Rubber Industry, the
growtli projection is so
encouraging that every entre-
preneur (s attracted towards it.
As a result of which, there
is @ mushroom growth of Small
Scale Rubber Units in
different parts of the country
which has given rise to a lot of
problems. The problems are
not inherent in nature, but
basic, which are to be de-
fined and analysed to evolve
suitable solutions.

SIZE OF UNITS AND
RESOURCES:

Most of the Small Scale Units
are either proprietory or
partnership firms which are
managed by a single person
who takes important decisions.
He frames the policies, sets
objectives and executes them.
The basic problem here is the
Capacitv. Knowledge and
Skills, the man possess and
the Style he adopts to lead
his team In the organisation
fo achieve its objectives’

OBJECTIVES-UNCLEAR:

Considering various factors
organisations set objectives.
But the question is ‘Do they
orient themselves to achieve
these o b jective s-example;

A company's marketing obje-
ctives may be for

- CURRENT PROFIT MAXI-
MISATION

- MARKET SHARE LEADER-
SHIP  (OR)

PRODUCT QUALITY
LEADERSHIP

Each objective may have
different impact on the price,
quality and the process of
manufacture. The marketing
strategy has to be totally
different for each situation.
If this fundamental aspect is
not clearly understood, it will
lead to the problem of sickness.

li.duslriol rU.IjIIM Proil.K1s
Guindy, Madr<ts-6U0 032.

MAfIKETING CONCEPT®
STRATEGY:

The basic distinction between
the concepts of selling and
marketing has to be clearly
understood; otherwise it
amounts to the problems of
Turnover of Capital and
Finished goods inventory.
Without doing SWOT analysis,
adopting any marketing stra-
tegy is suicidal- A Company
with limited resources cannot
afford to go in for "Differe-
ntial Marketing", because
this strategy involves,

- Product modification costs
- Product cost.

- Administration cost

- inventory cost

- Promotion cost

MARKETING COVERAGE STRATEGY

Company's Marketing Mix

00000000000000000000000
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SincD, ihis leads to *HIGHER
SALES & COSTS' nothing can

be said, in advance regarding
profitabiliiy. The Company
with limited resources will not

bo able to meel both the ends
and ultimately run into loss.

UNHEALTHY COMPETITION

Companies concentrating on a
particular industry, say. Auto-
mobiles, compete among
themselves to bag orders by
cutting down ihefr prices.
Sometimes”™ they go to the ex-
tent of working on break-even
prices, to fill the capacity.

Of course, this action is
justified for a company which
Is struggling for survival.
But, the fact remains that a
few companies neither comply
with tlie schedules nor
complete the order as a result
of which, both the buyer and
he supplier suffer. Besides
this, another prospective
supplier has been deprived of
an opportunity, it is not un-
usual in open tenders of
Public Sector Undertakings.
The reason being the lack of
planning and attention to
pricing due to working capital
problems desperate attempt
to grab the orders irrespective
of viability.

COST COfMCIOUSNESS
INVENTORY:

Level of Inventory depands on
Company's marketing Mix
and the Capacity of production.
Even if we do not adopt
Japanese method of "Conveyor
Inventory’, we should bo

able to work with 15 days or 1
month inventory, depending
on the resources available.

Control of cost is very difficult
in small scale units, for the
reasons that adequate fund is
not available to buy raw
materials in time. Credit
purchase always increases the
input cost. Besides this,
labour turnover & consequent

loss of production does in-
crease the cost.

HUMAN &
RELATIONS:

INDUSTRIAL

There are instances where the
managements fait to fulfill
their commitments to their
workmen, in time and in some
companies even legal obli-
gations are not met whare the
Unions gain importance and at
times it leads to confrontation
and strained relationships.
Most of such problems are
invited.

PRESENT TREND:

Quality is of prime importance
intoday's business. Most of
the industries need only
quality products irrespective

of their prices. The invasion
of Japanese technology,
has reinforced this trend.

Besides this, the export
market, is highly price sensitive
and quality oriented. This being
the trend, small scale units
find it rather difficult to comply
i ements of 'Con-

of testing facilities. Most of
the small scale rubber units

do not testthe rheologlcal
properties of compounds, due
to the high investment on

the Testing Equipment. For
instance, a company which has
an Injection Moulding
machine must have a rheometer.
Formulations are standardised
only iby trial anderror method.
which causes rejection and
consumes time.

THREATS:

Large Scale Rubber factories,
which have built In systems
and infrastructure have an
edge over other units In
marketing their products. In
the non-tyre sector, there are
many evidences. These

large units have capacity to
cater to all types of industries
and they do not spare any

opportunity and compine wiil»
even a small scale unit.

They are better placed’ with
regard to market information
and resources-

‘eKeeping pace with growing
technology” is Indispensible
for any type of industry

As far as the Rubber Industry
Is concerned, the advent of
new types of polymers for
critical applications and new
processing machineries for «
precision and consistency of
quality and higher productivity
have been to some extant
utilised by some non-tyre
units, who have got tie..up
with companies tike Maruthi.
They are better placed than
other similar units as the
latter either do not have sucli
opportunity or worry about
investment and marketing.
The need of a qualified and
experienced technologist is
stressed here, who can better
understand the changes taking
place and adopt faster.

EXTERNAL FACTORS:

In the Rubber Industry, some
companies have products which
are seasonal in nature,

some concentrating on one
industry or a particular
company and some have a
single product line and a few
have multi product system. The
consumer durable ‘foot-
wear' business is seasonal in
nature. The production

is badly affectediiy power cut’
due to the failure, of mon-
soon, as a consequence of
which booming sales in the
month of May, June and July
cannot be affected,

Besides this is 'The Budget”
Every company has to modify
Its policies, and strategies
depending on the outcome of
the budget. Itis obvious
from the fact of Introduction.
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of modval scheme,
in the interBst of Small
scale units in one budget
and subsequent withdrawal of
a portion of the benefit.

Such uncontrollable factors
hamper the stability and growth
of small scalo units.

mainly

SUGGESTIONS:

It is always challenging to
work under constraints. Des-
pite the fact that most of the
problems cited above are un-
avoidable, some companies
have overcome and shown
steady growth probably
because of their ability to
forecast the trends and needs
and their systematic approach
to solving problems.

As a general guide to
“problem solving™ the follow-

ing may bo considered;

-Short term planning for 3
years,

-Recruitment of right
personnel.

—Operating at maximum
possible efficiency.

—Stagewise quality control.
Minimum inventory.

— Obtaining market informa-
tion (about the raw

materials availability and
price)

—Knowledge about buyers
characteristics and capacity.

— Efficient distribution & pro-
motion system.

—Adoption of a suitable
marketing strategy depend-

ing on tlie resources
available.

CONCLUSION;

The Indian Rubber
has made significant
progress during the last 3
decades. Keeping in mind, the
growth rale and the challenges
that lie ahead, the small

scale units which form the
major part of the Rubber
Industry, with a sense of co-
mpetence and expectations

of a brighter future, should
overcome all hurdles and
march forward. 'The need of
the hour" is the "Action
plan’, for the growth of every
small scale unit which is the
backbone of the entire indu-
stry and in turn the economy.

Industry

REQUIREMENT OF OIL AND NATURAL GAS COMfVIISSION
RUBBER MOULDED RUBBERISED ITEMS:

1) For A-UOO PT/850 PT<12P-160/10P-130:

Liner Gasket 5"
Liner Gasket 6"
Liner Gasket 7"

Valve inset
Diaphragm

©m~NOON®NE

Gasket for value cover
Valve seat bushing far valve assy,

Valve Inset Polyurethene
Piston Assy, for Triplex Pumps in various

sizes ranging from 5" to 7.5”

o
o

11. Valve guide

12. Valve cover packing

13. Gasket for Jiner

Piston cups (spare) for above pistons

14. Packing for piston rod and piston
15. Seal for valvo cover

16. -O'Ring

17. Compressor balloons for all triplex pumps

2) For A-1700 Slush pump:

1. Gasket for valve cover
2. Valve Guide bushing Tor valve assembly

Qty. Value in
Lakh (Rs.)

150 Nos 0.025
200 01
300 0.6
500 ,, 0.05

1140 0.03
360 03

20 .. 0,05

200 ,, 1.00
2200

(all sizes) 12.00

2200 ,,

(all sites) 2.50
250 0.16
150 ,, 0.02
150 0.02
450 0.02
300 0.01
100 001
200 4.00
190 ,, 0.02
300 0,006



Qty. Value

3. Gasket for cylinder head 75 ., Lakh (Rs)
4. Valve insert 625 %.%10
3) For A-700 Slush pump;
1. AP1-6HP Piston assembly 8;’ 350 2.75
2. Baffle for cross head 60 007
3 Packing rig (Spacer) for Cylinder liner 80 0'20
4, Valve Cover gasket for valve assembly 650 .. 1'_0
5. APl 6 HP Piston Cup 8" size 1.0
4) For Garden Denver Pump;
1. Valve Insert 200 0.08
2. Packing assembly 75 0.15
5) Miscellaneous items;
Bladder for air ventilated clutch size 500 x 200 75 1,60
_do- 600x250 80 2.00
-do- 1120x300 70 2.20
Bladder for air ventilated clutch size 1250x300 64 2.50
Air fluex clutch 24 CB 500 20 . 5.00
Air flex clutch 24 VC 500 20 ,, 6.00
-do 42 VC 1200 30 10.00
Drill pipe protectors plain/flutted in various sizes 20.00
9. Packing for 3” Uniflex wash pipe 150 0.75

ALTERNATE SOURCE REQUIRED FOR ITEMS ALREADY DEVELOPED,

For A-700 Slush Pump:
1. Valve insert 620 Nos. 0.50
2. 30

Disphragm Grease Seal Retainer 0,05
3. Universal Packing set for stuffing box 750 1.00
4. Liner Packing Rig 545 0.10
5 API1-6 HP Piston Assy, for Duplex pumps 7~ 700 5.00
AP1-6 HP Piston Assy, for Duplex pumps 6.5” 700 Nos. 4.00
7. API-6 HP Piston Cup size 7" 1400 ,, 0.18
AP1-6 HP Pis on Cup size 6.5" 1200 1.50

Items 5,6,7 and 8 are common to all Duplex pumps.
2) For 1700 P Slush Pump:

1. Compensator Balloon 40 0.5
2. Liner Packing Ring 150 0.04
3. Packing Set for stuffing box 50 0,05
3) For 2 PN-1250/1258/100 Slush Pump;
1. Valve inserts for Valve Assembly 1500 1.00
2. Cylinder line Packing 1000 0,40
3. Glass Packing Assembly 500 1.00
4. Valve Guide Upper & Lower 2000 0.40
5. Valve, Cap Paci<.ing 1200 0.75
4) Miscellaneous Items:
1. Air Tube Clutch Assy Size 1070 x 200 mm 50 4.5
2. ATC Assy. 700 x 200 mm 50 3.00
3. ATC Size 500 x 125 mm Complete Assembly 350 8.00
4. ATC Complete Assembly 300 x 100mm 50 0,60
5. Wash pipe packing for swivel on Russion rings 2000 0.50

‘paper presented at (ha seminar < ! -New business oppoitunities for Rubbof Industries’ held e\ Madras on 29ih June 1»80,



Rubber Cultivation
in  Madappally Village

1 Introduction

The Rubl)er DeveJopment
Project of Modi Rubber
Limited was established with
the avowed objective of
helping the small rubber
growers to increase the
production of rubber from
their holdings. The Project
is intended to work as a
catalyst for the quick and
efficient implementation of
the various development
programmes drawn up and
launched by the Rubber Board
for the small rubber growers.
The production and
productivity of the small
holdings in the Project oteas
are envisaged to be increased
by resorting to intensive
application of modern scientific
cultivation practices over a
period of three to four years.

The development activities

of the Project were first
started in Akaiakunnam village
in Kottayam district in April
1979. The rubber area in
thevillagewas 1517 hectares
end the number of rubber
holdings 1705. Intensive
extension and advisory work
was carried out by the
Project’s technical staff among
the small growers for four
years. The Project's work
in the Akaiakunnam village
was completed in 1983. A
skeleton staff only was kept
there afterwards for follow -up
actions and the staff was
completely withdrawn in
August 1987.

V K BHASKARAN MAIR

The Project's activities during
the four years resulted i
phenomenal improvement in
the condition of the rubber
small holdings in the village.
There has been steady progress
m the adoption of scientific
cultivation practices such as
use of high-yielding advanced
planting materials, timely
manuring and spraying,
scientific methods of
exploitation of the crop and
its processing. The productivity
of the small holdings in the
area increased by about 81
per cent in 1983, and 88.5
per cent in 1986.

On completion of the work
in Akaiakunnam village in
1983, the Project switched
over its activities to
Vakathanam and Madappally
villages in Kottayam District
in response to the wishes of
the rubber growers in that
area. Preliminary to the
extension and advisory work,
a detailed survey of the
rubber holdings in the
whole of Vakathanam village
and intwo wards (Nos land 10)
of Madapally was first
undertaken. The survey
brought out significant
information regarding the
rubber area, cultivation
practices, exploitation methods,
yield pattern, diseases and
various other aspects. The
data collected, analysis of
the data, and a summary of
the elaborate observations
made in the field were
compiled and published as a

report in July 1984. The
Project's activities in the
villages were drawn up and
implemented on the basis of
the findings of the survey.

In the Vakatlianam Project
area, there are 1983 small
rubber growers an the total
area under rubber is 2406
hectares. Extension and
advisory activities were
started there in 1984.
Considerable improvement
has been noted in regard to
use of high-yielding planting
materials, timely application
of fertilisers, spraying against
leaf diseases, adoption of
other plant protection measures
and practice of scientific
methods of exploitation of
the crop within the span of
about four years. The lowest
yield recorded at the time

of the survey was 165 kg.
and the highest yield 1770 kg.
per hectare per year. By
1986 the lowest yield
increased to 300 kg. and the
highest yield to 2000 kg.per
hectare. So also, 54 per cent
of the holdings is now
getting the yield of above
750 kg. per hectare per year
against 22 per cent in 1983.

Since the objectives of the
development project in
Vakathanam village have been
achieved to a large extent,

it was decided to extend its
activities to a new area. The
village now selected is
Madapally which lies adjacent
to Vakathanam village and



two wards of whicli had
already been included in ihe
Vakathanam Project-

The survey work was started
in August 1987 and completed
in December 1987. The
method of survey was tlie
same as was adopted in 1983
for the survey in Vakathanam
village. The cultivators
were personally contacted
by the Extension staff of the
Project and eacii holding

was visited. The details were
recorded in a standard
proforma. The data collected
were collated and transferred
to tabulation sheets. The
analysis was undertaken on
the basis of the information
provided by the tabulation
sheets. The tabulation and
analysis were completed
within a period of two months.
This report is a summary of
the elaborate data collected
during the survey.

2. Area and its Distribution

The total area of Madappally
village is 2402.08 hectares,
of which 2089.66 hectares
are dry land, 258.33 hectares
paddy fields and 54.09
hectares poramboke land.
There are 1664 rubber
holdings, all of them being
small holdings below 20.23
ha. in extent, and their total
area is 956.55 ha. Rubber
occupies 39 82 per cent of
the total area of the village.
The average size of a rubber
holding is only 0,57 hectare.

Madappally village consists of
Il panchayat wards. of
these, wards No. land 10
were already surveyed in 1983
along with Vakathanam
village and formed part of
the project area. The number
of rubber holdings in the
two wards is 245 and the
area under rubber is 160.54
hectares.

The panchayat wards in
Madappally village now

surveyed are wards No.

2. 3.4,5,6,7, 8 and 11.
The total number of rubber
holdings in the nine wards is
1419 and the total area of
the holdings is 796.01 ha.
The present report is based
on the survey conducted in
these nine wards of the
villages.

3 Registration of Estates

As per the provision of the
Rubber Act, 1947, every
rubbei holding in the country
must be registered with the
Rubber Board. An application
in the prescribed form

(Form A) in duplicate has to
be made by the owner for
each of the holding owned
by him, to the Deputy
Development Officer in charge
of the concerned regional
office of the Rubber Board
who is vested with the
authority to issue planting
licences and registration of
rubber estates. A register
number will be allotted to
each estate or holding. Only
registered holdings are eligible
for the benefits of the various
development schemes
implemented by the Rubber
Board.

However, it has been found
during the survey that a large
percentage of the growers

in the village has not
registered with the Board

FiomthetoblQitcan be see.,
that the pcrcRntcioo of
unregistered holdings is
64.69, which is rather very
high. The same phenomenon
vyas observed in Vaknthannrti
village also during the survey
conducted in 1983,

The reasons for not registering
the holdings, as ascertained
from the holders, can be
explained as follows:

1) A large number of small
growers (about 62%) believe
that they are not eligible for
subsidies or other assistance
from the Rubber Board as their
area is below the specified
minimum extent or the area is
interplanted or planted with
clonal seedlings, or their
ownership of the land is not
absolute. As such they do not
bother to get their area
registered

ii) Some of the growers
(about 20%)feel that the proce-
dure for registration is
cumbersome and hence avoid
it.

iit) A small percent (about

2 9% of the growers has
applied for registration but has
not followed it up.

iv) About 16 per cent of the
registered holders have planted
clonal seedlings for which the
Board does not grant registrat-'
ion unless they are budded

their area under rubber. with approved varieties. Itis
Table 1
Registration of Rubber areas

Whether  Number

registered of Percentage Area (Ha)

or not holdings

Registered 501 214.26 49,83
215 68 50.17
429.94 54.01
134.26 36.68

Unregistered 918 64.69 231.81 63 32
366.07 45.99

1419 — 796.01
(M*“ Mature, 1= Immature. T = Total)

“otecl
‘la. @
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noteri that an extent of 44.33
ha. of immature rubber area is
planted with such unapproved
material.

Serious efforts have to be made
to convince tho grow/ers about
the necessity for getting their

areas registered and the bene-
fits accruing therefrom.

4. Year of planting

The year of planting varies
from 1950 to 1987. 51.97 per
cent of the holdings were
piBtited during the period 1981
to 1987 and 48.03 per cent
before 1981. From this it can
be seen that about 52 per cent
of the planting is young and
productivity will largely depend
on the quality of the materials
used in and the standard of
maintenance of these holdings.

The following tables indicate
the extent of immature and
mature areas and the year-wise
planting.

5. Planting materials usad

¥flae than 81 per cent of the
total area is planted with budd-
ed materials. Only obout 19
per cent of the area is under
clonal seedlings. This indicates
great improvement over the
situation inVakathanam village
where at the time of the survey
in 1983 more than half the
area was planted with seedling
materials. However, the obje-
ctive should be to make 100
per cent planting with high-
yielding materials. Majority of
tiie growers who planted clonal
seedlings in their holdings
cited financial stfingencyas the
reason for not going in for
budded materials. Some of
them believed that budgrafts
would not grow well in their
fields which were densely
inteiplamod with other crops.

6. Topography

The general terrain of the land
is morierntely slopy or level.
Steep slopes ate comparatively
rare.

Table 2
Immature and Mature a»rx
ivliatunty
| Area m hectares Percentage
mmature
447.49
Mature 348.52 56.22
- 43.78
Total 796.01 T
Table 3
Immature area
Immature area:
yearwise planting Area in hectares Percentage
1985-1987 194.35 ° 4343
1981— 1984 219.47 2905
Pre-1981 33.67 752
Total 447.49
Table 4
Planting materials used
Pianting material Area under cultivation A
9 in hectares Pmsriage
Budgrafts 644.96 8TC2
Clonal seedlings 151.05 18 96
Total 796.01
Table 5
Topography
Percentage of
Type Extent in hectares total area
Level land 305.89 38.43
Moderate slopy 427.43 53.70
Steep slope 62,69 7.87
Total 796.01

7. Intercropping

Generally intercropping and
interplanting are considered to
be harmful to the proper
growth and yield of rubber
plants However, planting of
certain crops like banana, gin-

ger. pineapple etc. are allowed
in rubber holdings. But inter-
planting with tapioca and other
soil eKhaustive crops is not
advisable. In the Madapaily
village, only about 29 per cent
of the piantad area ssseen to
be intercropped.



Table 6
Area under intercropping (immature)

use o( ihoso facililios anil
asceitom tho manuriira
formu a most suitocl to their

Area in liectares Percentage
‘liscnminatotv
Inlercropped 130.77 272 mathod of fe ser usage o
Not intercropped 316.72 70.78 has come to stay as the ivaiiuti
most efficient and economic  *
Total one for rubber. It offers the Singl
following advantages over Wb a
8. Interplanting planting density should be the blanklet reco{pm(?l}q)ations farm 1
R limited to the recommended commonly practised-(l Nil
Z};sustug\éeyelrncdelﬁaltz?tthhealrsgkl));r number of 420 to 455 per ensures optimum growth and ; ot
t per c hectare. yield of rubber, (ii) most 1 Tc
area is exckisively planted . often reduces the cost of 1
with rubber and;or with the 11 Manuring manuring, (iii) avoids
admissible minimum number About 95 per cent of the problems resulting from
of other trees. holdings are being manured unbalanced nutrition such as
(Table 9)- But, to obtain wind damage, pre-coagulation
9 Ground Cover optimum results, is of latex and inducement of
Cover crops are established important to see that brown bast.
and maintained in rubber application of fertiliser is made 12 pI P . Sprs|
plantations for covering the judiciously. Farm manure ant Protection
soil and improving or cannot be considered as a i) Spraying: The survey
maintaining the soil structure balanced fertiliser. Even in revealed that about 52 per cent
and lertility. In most of the the case of application of of the area remains unsprayed
rubber holdings in the fertiliser mixture, the optimum  (Table 10) against the
surveyed area, good ground dosage and proportion could incidence of abnormal
cover is not seen to have been be determined only on the leaf-fall disease. The damages
established. !tis necessary basis of soil and leaf analysis. caused by the disease are
to advise and convince the Facilities for the same are reflected in several ways.
growers about the necessi available with the Rubber In young rubber, leaf fall
of establishing and maint Board and other agencies. and shoot rot cause extensive
good ground covers in th Rubber growers should make die-back resulting in
rubber holdings.
10 Planting Techniques Table 7 B
Seed-at-stake planting, Area under interplanting
stump planting and planting
of stumped buddings are not Interplanted Area in hectares Percentage
much favoured now as per -
latest recommendations. :Entelrpl_anlled lanted with 281.71 e
Raising the planting materials x';:buslve Y _pthan IT Wlbl
In polybags and transplanting rubber or with allowable 64.61
them in the field is considered ~ nNumber of other trees 514.30 :
to be the most modern Total 796,01
method of planting rubber.
The survey shows that 81 per
cent of the area in the village
is planted with budded Table 8
stumps and 19 per cent with Planting techniques
seedling stumps which R
comprises both mature and Technique Area in hectares Percentage
immature areas. The situation
. i i 55.46 6,97
calls for concerted action to Field buddlng‘ 42.67 5.36
) . . polybag planting - d
arrange field budding in
. Budded stumps 546,83 68.70
immature areas wherever " 18.97
) N . Seedling stumps 151.05 .
practicable. Planting with
poiybag plants should be Total 796.01

encouraged in future. The



Table 9

Manuring Practices

Number of

Manuring Area in
holdings Percentage hectares Percentage
single applications 482  33.97 235.56 29.60
Two application 666 46.93 445.69 55.99
Farm Manure 188  13.25 77.97 9.79
Nil 83 5.85 36.79 4.62
Total 1419 796.01
Table 10
Prophylactic Spraying

Number Area in
Spraying of Percentage hectares Percentage

holdings
Sprayed 521 3672 382.99 48.11
Unsprayed 898 63.28 413.02 51.89
Total 1419 796.01

retardation of growth. In
~nature rubber, loss of yield
to the tune of around 30 to 50
per cent is reported in
high-yielding cultivars,
to the occurrence of the
disease. The facilities
available with the Rubber
Board and other agencies for
spraying should be fully
utilised and all rubber areas
brought under proper
protection from leaf disease.

due

ii) Pink disease treatment:
Pink disease is more damaging
for plants in the age group
of 3 to 12 years. The mam
seat of infection is usually
at the fork region. The
treatment recommended m
the early stage is application
o( Bordeaux paste at the
affected region. If appropriate
protective measures are not
taken up timely, severe
damages may be caused to
the plants. Insurveyed area
pink disease has been
observed in 57 per cent of the
holdings, most of the plants
affected being immature,

iiij Panelprotection-. Inthe
holdings visited, brown bast
has been observed in almost
all areas under tapping.
Various other diseases affecting
the baik of trees are also
prevalent in rubber. Appro-
priate panel protection
measures have to be adopted
regularly to prevent these
diseases. In our observation
only in about 21 percent of
the area panel protection
measures have been
undertaken (Table I1). f ore
emphasis has to be given to
this aspect. Negligence »n
the proper upkeep of the
tapping panel may lead to
low yield and affect proper
bark renewal.

Table

iv) White washing: Sun-scorch
is of common occurrence in
young rubber plants during
summer. As a preventive
measure, white-washing of
the stem from the collar
upwards on the brown bark
has to be carried out using
lime, during hot weather. If
untreated, affected plants may
dry up or may be blown over
by wind.

Rubber plants in over 65
)ercent of the immature area
lave been found to be
protected by white washing.
The rest of the plants have
also to be given protection.

V) Mulching and shading:
Mulching with dry leaves.
grass cuttings and cover crop
loopings around the plants is
recommended as a cultural
operation for young rubber,
because it will be helpful in
preventing soil degradation.
Mulching should be undertaken
after fertiliser application

and before the

onset of regular summer.
Usually the month of
November is the ideal time
for mulching to protect the
plant from the adverse
effect of drought. Ptovis.on
of bamboo baskets or plaited
coconut leaves affording
shade and mulching the plant
bases for young rubber plants
in the field will be helpful in
reducing sun-scorch.

It has been observed that
rTiulching and shading are

not generally pracltsed by all
the rubber growers.

11

Panel protection for trees under tapping

Percentage
Panel protection Area In hectares
20 62
Protected 2;% gg 79.38
Not protected y
348.52

Total



13 Exploitation

The general recommendation
is that budded trees are to be
tapped on liolf spiral alternate
daily (S/2d,.'2) system and

Table

u

Yield levels

Yield (kg/ha)

- 30

seedling on half spiral third 250-400 95

° i 401-550
daily (S;2 d/3) system. To 551-700 159
ward off incidence of brown 701-85() 172
bast, it is recommended to - 89
adopt d/3 tapping system in 851-1000

P pping sys Above 1000 62
cases where high incidence

f b bast i tered,

of brown bast is encountere Total 607

But it has been noticed during
the survey that in the
Madappally village, irrespective
of the type of the trees, in
over 53 per cent of the area,
daily tapping is practised
(Table 13). This points to
the need for impressing upon
the growers to adopt a
scientific approach in selecltng
the tapping system most
suited to the trees in their

i The advantages

tapping practices are to be
clarified to them and they
should be convinced of the
benefits.

14 Rainguarding

The survey revealed that in
the Madappally village,
only about 4 growers have

Table

Plant protection

Number of holdings

Percentage

4.94
15.65
26.19
28,34
14.66
10,22

(Q,tnﬁsﬁ tapping units, the y.sldot 179 units nas not bel

considered, these units being either under slaughter

newly opened).

adopted rainguarding in their
holdings. This shows that
the rubber growers are not
generally aware of the
advantages of rainguarding.
It is stated that the number of
tapping days can be increased
by about 30 to 40 in an year
by rainguarding the trees.

15 Yield

The average productivity of
of the rubber plantation
industry in India as a whole
as per the statistics for
1986-87 is 926 kg. per

12

against sun-scorch
~nsistina of 2nd. 3rd and 4th year plantings)

f Percentage
White washing Area in hectares .
White washed 132'?5 341s8
Not white washed .
217.81
Total
Table 13
Tannina system
. Percentage
. Area in hectares
Tapping system "5340
186.10
31.56
S/2 d/1 109.98 1404
s/2 d/2 52.44 :
28/2 d/1
348.52

Total

tapping

hectare and that ol the estate
sector 1088 kg. per hectare.
The average productivitv of
the small holding sector is
reported to be 886 kg. per
hectare. On an analysis
the yield data collected
during the survey it is seen
that the average yield of the
rubber holdings in the 9
wards of the Madappally
village is only 735 kg. per
hectare. It can be seen from
the table given below

(Table 14)that in over 75

per cent of the holdings m the
area, the average yield is
below the national average
recorded for small holdings
in the country. Our experience
in the other proiect areas has
clearly convinced us that the
situation can be improved.

A hundred percent increase

in yield in the low yielding
holdings would be possible
within a period of three to
four years by undertaking
proper scientific development
artivities on an intensive
basis among the small holders
The Rubber Development
Project's main obiective
would be to achieve this goal

ol

16 Labour for Tapping

About 40 per cf
holdings are uti
labour for tapping. Work in
10 per cent of the holdings™



is mariagod hy the Inbour of
family niernbers. lji about
50 per cent of tiie holdings,
services of bolli family labour
and hired toppers are utilisfid
for tapping. (Table 15).

Tabl

village, one at Kurunipanadom
and the other at Paiainattom.
There is one Service Co-ope-
rative Society functioning
in the area, 767 holders
(5n percent) are members of

e 15

Type of Labour for Tapping

Type of Labour

Number of holdings

Percentage
Family Labour 146 10.29
Hired Tappers 568 39.89
Both 707 49,82
1419
17 Sources of Income

The main source of income of
ail the families surveyed is
agriculture. A few families
have reported other sources
of income also, such as
business, other employment

the co-operative society.
Rubber sheets are mostly sold
as lot rubber to private
dealers. 33 holders sell
production ss latex-

their

19. Financial Assistarjce
Needed

About 336 holders (24 percent)

Table 16
Source of Income

Source of Income Number of holdings Percentage
Agricultural and
local employment 435 3066
Agriculture and business 176 12.40
Agriculture alone 730 51.44
Employed abroad 78 5,50
Total 1419
18. Processing And have indicated that they

Marketing

The survey has revealed that
182 small holders have their
own facilities for sheeting.
Others are making use of
hired facilities. Only a very
small number (about 4)

of holders have smoke house
facilities. Others resort to
sun-drying and kitchen-
smoking.

There is no separate co opera
tive rubber marketing society
registered ir>the village The
nearest Rubber Marketing

Co operative Society is
located at Karukachal. — There
are two Rubber Producer’s

Societies functioning in  the

« nepo.t p.o,«n.edst the «ubb*r Growo
t#HOHY Soivic® Co-o|)«fniive Banli Ltu

in deed of financial assistance
and about 1083 holders (76
percent) have sought both
financial and technical assi-
stance for the development

of their rubber area.

20- Summary

A survey was conducted in
nine wards of the Madappally
village during the period
August-Jecember 1987 prior
to extending the Project's
activities to the area. The
total area under rubber in the
nine wards is 796,01 ha. and
the total number of rubber

holdings 1419, A large
percentage of the rubber
growers has not registered

their holdings with the
f~ubber Board Over 50
percent of tha area under
rubber is immature. More
than 81 percent of the area is
planted with budded mate
rials. The area under clonal
seedlings isabout 19 percent.
The percentage of intercropped
area is about 29 and that of
interplanted area about 35.
Concerted action is required
to arrange field budding in
immature areas where seedling
stumps have been planted.
Planting with polybag plants
should be encouraged in future.
Planting density should be
limited to the recommended
level. The correct method of
plant protection, manuring
practices and tapping tech-
niques need to be popularised.
The necessity of establishing
and maintaining good ground
covers in holdings should be
emphasised. Facilities for soil
and leaf analysis should be
encouraged to be utilised
freely and the advantages of

fertiliser usage impressed upon
the growers. The average
yield of over 75 percent of the
holdings is below the national
average. The objective of
development work should be
to raise theyield of the hold-
ings considerably above the na-
tional average with in a period
of 3 to 4 years by concerted
applicalton of all modern
scientific cultural practices.
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ANRPC Meet-Minister calls to Eschew Price Fluctuations

The Union Minister of State for
Commerce, Sri PR Dasmunshi
has urged tl)e comity of natural
rubber producing nations to
evolve marketing strategies to
elinunate violent fluctalions in
NR prices. He was addressing
the valedictory session of
13th Assembly of the Associat-
ion of Natural Rubber Produc-
ing;Countries (ANRPC) aiiiij

Bangalore on 17 August 1988.
The strategy should include

a proper trade-off between a
reasonable price to the grower
and the consumer. The deve-
loped countries are always
looking at substitutes for nat-
ural products of developing
countries. Any untoward
increase in rubber prices would
lead to large scale substitut-

ion by synthetics. The ANRPC
countries accounted for about
85% of the world NR product-
ion, but they used only a
small portion for internal
consumption. The major port-
ion exported came back to
them in value added foims of
finished goods He wanted
the producing countries to
establish a strong base for

the year 1988789 by delegates
froni Malaysia, Indonesia,
Singapore, Thailand and Sri
Lanka, the member countries
of the ANRPC besides India.

Report on the progress of
multilateral clone exchange
trials started in 1974 was
presented at the meeting. H'is
programme has immensely

f Board p.Mides aver ihe 13th Asaemblv ot ANRPC

rubber based industries to
bring anend to the exploitat-
ion tactics.

The Assembly was inaugurat-
ed by His Excellency the
Governor of Karnataka Sn P
Venkatasubbiah on 16 August.
Srt PC Cyriac, Chairman of the
Rubber Board was elected as
Chairman of the Assembly for

helped to widen the genetic
base»of high yielding hevea
clones in these countries
through mutual exchange of
the material developed in each
country, India could not take
advantage of this programme
since it was not a member of
the ANRPC in 1974. The
Indian delegation suggested
to initiate a second round of




the trials to rjxchango tho
clones developed since 1974.
The suggestion was remitted
to experts in the fiold for
exnrninfition. The ANRPC
Secretariat will furnish on a
regular basis data collected on
yield performance of commer-
cially viable clones to the
member countries.

In the Seminar and Work

shop on progress and deve-
lopmetit ol rubber smallholders
which followed the opening
session, it was decided to set
up demonstration projects to
train small holders in using
seleclod techniques in plant
ing, crop harvesting and
processing. The member
countries were asked to present
to the Secretariat demonst-
ration projects. The Secretariat
would explore the possibility
of obtaining external fun:
to put accepted projects
operation

inio

There were also protracted
discussions on the recent spurt
in price in the international
market. The price of NR had
been surging forward from
January 1988. The average
price of RSS-3 grade which
was MS 2.73 per kg (Rs.14.00)
in January wont up to fVIS 3.69
a kg (Rs.19.50) InJune. Prices
of all the grades reached their
peak in June 1988. The
price of latex grade rubber
went up to MS 11 per kg (dtc)
(Rs.58). Since then the prices
of various grades recorded a
downward trend. By August
the price declined to MS 3.3
per kg (Rs. 17.80) even though
the price of latex has not

declined much because of
strong internal and external
demand.

Factors thatcontributed to the

price upsurge included incre-

THE PROGRESS OF REHABILITATION

The public sector Rehabilitation ,
Plantations Ltd.. Punalur,
jointly owned by the
Government of Kerala and

the Govertiment of India,

have made a net profit of Rs.
1,82 crores (before tax) for

the year 1987-88. Profit
earned during the previous

year was Rs 0.84 crore.

The company's paid up share
capital is Rs, 3 34 crores-

While loan liabilities amount
to Rs. 2.23 crores.
and

reserves
held are
the tune of Rs, 4.31 crores.

surpluses to

The company's rubber
plantations are spread over
2,070 hectares at AyiranaHuf
and Kulathupuzha neat
Punalur, The planting of the
area was carried out during
the years from 1972 to 1978,
The clones used are mainly
RRIM 600. GTI. PB 5-51 and
PR 107. A small area is also
planted with RRIl 105-

The rubber production of the
plantations during 1987-88
was 2 356 tonnes. The
average yield works out to
1.137 kg per hectare. The
corresponding figures for the
previous year were 1.967

ased demand over supply
triggered ofl by better world
economic performance during
the first two quarters of 1988,
fall in output due to unfavour-
able weather conditions,
increased demand for latex to
produce examination and sur-
gical gloves and speculative
transactions by Japan. In 1987
there was ashortfall of 55,000
tonnes in NR production vis-
a vis consumption. According
to the International Rubber
Study Group, NR demand is
predicted to exceed supply by
140.000 tonnes in 1988 and
125.000 tonnes in 1989. The
Assembly felt that the current
favourable market conditions
may continue to the end of
1989 and warned the member
countries that the continuing
high prices may lead to NR
substitution in end uses and
the search for aUernate

PLANTATIONS

tonnes and 1,'JI7kg. The
production is on the rise and
is expected to reach 3 500
tonnes in a few years. The
rubber is now marketed
mainly as centrifuged latex
Block rubber processing
facilities are also being set up

The plantations were primarily
intended for rehabilitating
repatriate families from

Sri Lanka. The original
target for resettling 675
families has already been
achieved end 25 additional
families would be inducted
soon. o



The binks' representatives present stated that since NABARD refinancing is available, they would
be prepared to extend credit financing at the approved rates for the proposeu fuouer cultivation
programme.

After lurtlier discussions, it was decided to undertake rubber planling as follows ‘under tlie
various agencies duriny 1989-90;

ITDA, Ramachodavaram ; 100 ha.

Girijan Co-op. Coffee Development : 100

Corporfition Ltd.. Vizag,

ITDA, Paderu (3 trial plots of 10 ha each) : 30

ITDA, Parvatipuram (do) : 30

ITDA, Srikakulam : 20
Total : 280 ha.

Impletnentation

Board's officials at Maredumille would immediately visit all the proposed areas, collect detniled
information on prevailing aqgio-climatic factors, select suitable plots for establishmg nurseries
of polybagged plants keeping in view proximity to planting sites, easy accessibility

and availability of water for irrigation and educate the tribal families and officals concerned on
various aspects of the programme. They would be equipped with necessary visual aids such
as slide projectors, slides etc, They would also study and report on extent of areas which hold
potential for plantation development. U was made known that several thousands of hectares of
land would be available for the purpose in East Godavari District.

The Dy Rubber Production Commissioner would make available free of cost the required polybags
at the rate of 6?5 Nos. per hectare of planting proposed. Budgrafted rubber stumps would be
supplied from Board's regional nursery at Devarappally near Maredumille and supplemented
from the Central Office at Kottayam.

After discussiug the manner of plantation development, it was decided that it would be undertaken
by the agencies concerned in compact blocks with intended tribal beneficiaries initialfy &9~ned
as wage earners. When the plantations get ready for tapping, family-wise divisions and disti
butions would be undertaken. For management purposes, there would be one otiiciai o trie
status of an Agricultural Inspector for every 1CO ha. He would be assisted by one official of

a lower cadre. Necessary projept reports would be drawn up with the active assistance oi
the Board.

The Rubber Production Commissioner suggested tliat tlie trees in the

at Maredumille might be taken over from the Forest Department by the Giriiat™ Co-cperah™"/"
Cofle, Development Corporation Ltd., on a suitable lease and managed on Special
This would help in imparling training to tribal benelicianes lor the future. The Officer
Duty agreed to this and requested that the Board might also write to the Principal (.
Conservator of Forests and the Director of Tribal Welfare in this behalf.

RUBBER r;
ul li.u

No. njBlT

mj Tt






