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E T H E I~ H O N T

THE BEST LATEX BOOSTER

THE TRADE NAME OF LATEX STIMULANT CHEPHA Has
BEEN CHANGED TOo HEXAMAR—ETHEPHON

1. ETHEPHON : increases latex yield

2. ETHEPHON : is a ready-to-use latex stimulant

3. ETHEPHON : s easy to apply

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

5. ETHEPHON : IS approved by Rubber Board as a latex stimulant

is widely used by all the rubber growing
countries in the world

6 ETHEPHON

7. ETHEPHON : available in 500 gram Pl.containers

For *uppH« and olhfir detail*, contact
BHARATH PULVERISING MILLS (P) LTD.
SASTRI ROAD. KOTTAYAH'1l. PHONE: 2B36 TELEX, 206

H. 0. BOMBAY
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RUBBER

IMPORTS

(The news of rubber imports have capturpd prominent
positions in some of the leading newspapers and journals.
The views expressed mostly favour the need for

increasing the

views expressed by Financial

Chronicle in their editorial

ines 1978, India has imported

over 1,64,000 tonnes of
natural rubber. As the demand
is much in excess of the
production, imports have become
unavoidable. Yet, imports are
being planned only on an ad
hoc basis. Consequently,
"imports have not had the
positive impact either on the
availability of natural rubber or
its prices", as painted out by
Dr. Modi. It has been found
from experience that every year
issues relating to the quantum
of imports, the rate of the import
duty, the price to be charged
by the State Trading Corporation

through which imports are
canalised, etc., delay imparls
inordinately. This only makes

the market rule firm. Dr. Modi
has rightly suggested that “one
of the ways to ease the
situation could be to allow at
least large consumers, both in
tyre and non-tyre sectors, to
import directly and the
Government could monitor such
imports". Considering that the
working group set up by the
Government to project natural
rubber imports during the Seventh
Plan and beyond has feared
that the shortfall would gradually
widen to a staggering level of
three lakh tonnes by the turn of
this century, ad hoc imports
must give way to planned imports.
The building up of a buffer
stock needs to be considered
for stabilising prices, If the

indigenous availability of natural rubber
rather than merely pleading for

imports. Following are the

Express and the Planters’

comments;)

Government takes the initiative
in maintaining prices between
“"the maximum and minimum
price bands” by implementing
the buffer stock scheme, interests
of both growers and consumers
can possibly be protected.

The industry, for its part, can
adopt certain self-help measures
for removing uncertainty about
the supply of its basic raw
material and containing the price
rise. The industry ought to
reach an understanding with
producers of synthetic rubber.
By stepping up the consumption
of synthetic rubber, the industry
can help the Government
reduce imports of natural rubber
and keep the prices of the
latter in check. The industry
must also respond positively to
the suggestion of the Government
w'to play a positive role in
increasing the indigenous
availabiity of natural rubber rather
than merely pleading for larger
imports". The industry should
come forward with schemes for
rubber ctiltivation; in its own
interest as well as in the
interest of the nation.

Several reports have recently
appeared which give a distorted
version of the rubber situation
in the country by exaggerating
the domestic shortage and
over-emphasising the

import needs.

The extent of shortage of

natural rubber in India is relatively
small, being only of the order
of about 10% of the demand.
For an agro-based enterprise
with an outstanding record of
production growth of 9%

per annum, the output of rubber
could be easily augmented to
meet the deficit. In fact,

this is possible merely by
increasing the productivity of the
wide section of the small
growers by 150 kgs per hectare
from their existing level of
about 750 kgs per hectare.
Furthermore, with the increasing
emphasis placed in the Seventh
Plan on expanding the area
rubber cultivation both in
traditional and non-trad*tional
regions, there is little likelihood
of any potential shortage

in the future.

In the limited context of bridging
the temporary gap in rubber
availability, the growers have
accepted the position that
imports could be resorted to as
a stop-gap arrangement. They
are, of course, anxious that the
quantity involved is minimal
and it is also important to
evolve a systematic import
management policy which
incorporates matters relating to
its timing, pricing, grades,
distribution and so on. By now
importing 30,000 tonnes, as
reported in the press, it is
feared that their arrival will
coincide with

the heavy cropping months
commencing from September,
thereby adversely affect market

sentiments. Surely, any
arrangement for imports could
have been planned in advance

and staggered in small quantities.
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Of its aquivalant, subject to gift articles not involving any i use of the applicants, provided i
fulfilment of prescribed transaction in foreign exchange ! such imports are permitted |
requirements.  Similarly, has been enhanced from Rs. 500i under the prevailing Import ;
exporters of these items with a  to Rs. 2,000 per capita i Trade Control regulations. i
good track record may also per annum. As against the existing limit of
apply to Reserve Bank for US S 200 applicable to private <
general permission to accept Advance Remittances i imports (includmg ‘imports of |
personal cheques from overseas Towards Imports meducational, scientific and H
buyers for an amount uplo technical books) by individuals.
US $ 500 or its equivalent in authorised dealers may remit
payment of export value. in advance an amount upto
Ua | 1,000. The monetary '
Legal Expenses necessary full value of a limit for private imports by
commercial import upto US S eligible institutions has been
The limit upto which authorised 1,000 or its equivalent. In the| raised from US $ 1.000 to US $
dealers can reimburse expenses

Under the new procedure.
authorised dealers will be able {
to remit in advance where

case of imports by post and 2,000 subject to compliance
incurred by their overseas import of books, the monetary ~ with provisions of the
branches/correspondents for limit on advance remittances i prevailmg ITC policy™ i
instituting legal action in respect has been enhanced from US S
of dishonoured export bills 1000 to USS 2000 or its The Reserve Bank has issued
has been enhanced from US $ equivalent per transaction. detailed mstructiors and
500 to US $ 1,000 or its guidelines to authorised dealers
equivalent per dishonoured Private Imports about the implementation of
export bill. the revised liberalised procedures
In respect of private imports, with effect from September 1,
Export of Gift Articles the regulations have b«n 1984. Exporters and importers
liberalised to allow authorised desirous of obtaining full
The monetary limit prescribed dealers to effect remittances details about the revised
for authorised dealers to issue towards the cost of import of regulations may contact any
certificates authorising their complete instruments or gadgets bank authorised lo deal m
regular constituents to export required for bona fide personal ; foreign exchange.
NR CONSUMPTION
i rubber products.  Syntl 1_continue
e B aos oM Dolymer imports totaled S 200 fo grow. Auto analyss predict
mil cars wi e SOl in
1988. Natural rubber latex :':" t;\" 198t3|.'n Lf:"‘PmeVET"’I‘(El’;ls‘ dto 1984, Up 14:i. vs 1983.
consumption will rise 4%/yrin « e automobile market led to
the next 5 yrs. vs 53.(W0 tons ; @ 4", rise in molded and Tyre imports are expected to
: i reach 40 mil units in 198/
in 1983. Synthetic rubber . gxtruded rubl?er_goods shlp_ments
consumption rose 2% in 1983 j in 1983. This industry will
due to increased demand for | 9row 3*4% in 1984, provided
(Contiuned from page 4) } For areas to be planted Sampiee . the Mobie. Soi 5
caso of budwood nursery, locate , - CO°o" Tissue Testing Laboratory of
the pits in the area where | Collect representative composite; the quber Rematch Institute
fartilizars have been applied. soil samples from two depths, of India, collect soil and lea
following the same method as , samples, following the same
For leaf sampling from nursery, described above. technique as described. Howew
the sampling technique to be .. in the case of leaf samples,
adopted is the same as for Despatch the samples of soil ; pring them to the laboratory
unbranched trees. However, for :gdqllieicaliIymasth:o;as?lflreawlzmng the same day without detach
tla)ffectlve comparison, it is with the sample, send the case th? penolgs. The samples o
etter to collect separate history of the area represented soil and tissue should be
composite leaf samples from Yy h P accompanied by filled
plants showing poor as well by each sample in the pr.....

up case history sheets.
its good growth. proforma (Appendix IV).



rubber output could easily be

and represent an additional
augmented to meet deficit.

risk. Rubber had strategic
significance going beyond present

productivity was hopelessly low
and called for vigorous research
; and extension efforts. "We .

Mr John argued that genera! level shortage. Any further expansion ! believed India's superior quality .
ot prices had negative effect of synthetic rubber would act will protect India's market share !
on rubber prices as the as deterrent to rubber grower i but experience has shown that .

| commodity's terms of trad® are who should get confidence he ' this is no longer true. Our prime

< not improved- "It is in a will continue to earn good income

—

markets in Middle East have

" climate cf such uncertainty that
rubber grower seeks protection
by demanding a price incentive,

from his crop and he could
undertake an investment to
reap benefits after eight years.

got used to Guatemalan produce.
In past five years market
preference for India has changed.

i Whereas annual crops are more
responsive to changes in
, demand rubber is far less flexible

Mr John thought with certain
shortterm action India could still
regain the lost ground.

Referring to cardamom Mr John
said studies had shown average

LIBERALISATION

N EXCHANGE CONTROL REGULATIONS

RELATING TO EXPORTS AND IMPORTS

he Reserve Bank had

appointed in November 1982
an Expert Committee under the
Chairmanship of Shri M. S.

Reserve Bank's prior approval, i
Under the liberalised procedure,
those exporters who hold
blanket permits (issued under

authorised dealers on behalf

1 of all exporters irrespective of
f whether they hold blanket
permits or not upto 10 per cent

Patwardhan to review Exchange  the RBI Scheme or the ITC of the fo.b. value of a 1
Control regulations and Scheme) wilt be permitted i shipment or Rs. 20,000,
procedures relating to exports to accept, with the approval whichever is less.

and imports. Other members of of their bankers, demands i

the Committee were drawn of their overseas importers for |A9€Ncy Commission on

from industry/industry A reduction in the value of + Exports

associations. Government of export shipments subject to a The Reserve Bank has delegated
India, Reserve Bank and ceiling of 10 per cent of powers to authorised dealers
commercial banks. The invoice value or Rs. 10,000, ‘to effect remittances towards
Committee submitted its final : whichever is less, and subject

agency commission on expoits
reoort to the Bank in December to compliance with prescribed

subject to a monetary ceiling
1983. Several important conditions. Authorised dealers P of Rs. 50,000 in respect of
recommendations of the may agree to accept demands for j wgeject List” export products
Committee have since been ret_iucnon in thg value of and Rs. 25,000 in respect
accepted by the Reserve Bank. shipments in this manner only of "Non-select List" export
As a sequel to the acceptance in cases where the importers products. Detailed guidelines
of the Committee's . have refused to clear the goods  haye peen issued to authorised
lecommendations and in line ; and/or refused to retire the

dealers to deal

with exporters’
applications

shipping documents on grounds in this behalf.

such as delay in shipment
and apparent damage to
goods in transit.

with the Bank's policy of
delegation of powers and
decentralisation of authority,

, revised instructions have been

Methods of Receipt of

r i Export Proceeds

issued to. authorised dealers m . . .

foreign exchange in several * Export Claims L:ihgelehog:nﬁr:lscuk;zia:n f;rrw
:arfeash. The foMov\nr;‘g are gome < At present, only exporters realisa(?ﬂn of export proceeds

of the important changes being holding blanket permits issued .y e"hoon relaxed in respoct of |
I::ntrotdulc:ed |T (ghe Exclh?_nge ; under ITC Scheme are allowed exporters of semi-precious .
I Control regulations relating ' to remit through authorised . ¢

to exports and with dJ < stones, non-gold jewellery,

dealers amounts towards export

claims upto 10 percent of the
« f, 0. b. value of a shipment or

Rs 10,000. whichever is less.

effect from September 1, 1984: ~handicrafts and artware,
: Exporters of such items will bo
: permitted to receive payments

; from

Reduction in Value of

Export Siiipmenls

In order to ensure expeditious 1of b ”Le". b:;:r(s bydmeans
At present, all applications for mand amicable settlement of 'o oy (s and pay
P : pp - small value export claims, such ' orders issued
reduction in the invoice value

remittances can be effected by -UPto @ value of GIS* 10,000
of export shipments require



‘And Yourself Become The Guiding Light’

IndiF# Gandhi is no mw*. But l-ves
in Iha hMti* ot million* w1l o»«f ih«
wofld. H»rlovd lor po«TV  univwuMy
known. H«f moM t»vomil« »e» nur>-
dfantih T850i#'s "Elil* Ch«lo Re"

Mt could fwa. .n the or-aiMl Btnfl#!!
.nd = prreon#l translation ol thU. sh®
sent ai « latuin b'H '« « voung fortio”
girl who had iBcommsnded to her m poem
which she hed been inspired by.

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

FoUowins Is Mr». Gandnr- .r.nsiaiion;

"If no one listens to your call,
Walk alone.

'wif in fear, they cower mutely facing the woll.
Oh. hapless one,

Opsn youi mind and speak nm alone

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

Trld 'timTv o"' Ihe llioms along th« bloodlined track,
And travel alone.

If, in the stotm-troubled night, they dare not hold atott the light,

S ,:r “ orhea,,with the lightning and pain.

And yourself become the guiding light".



«W R'hile collecting soil and Jeaf
[ VV samples from rubber
| plantations for the purpose of
j discriminatory fertilizer
j recommendations, it is nscessary
tto take some precautions.
1The most important point to be
2kept in mind is that the
i samples collected should be
truly representative of the area
sampled. Moreover, after
manuring, two to three months
should elapse before samples
are coHected. |If there is
uniformity in the nature of the
soil, lie of the land, manurial
history, age of the rubber tree
and growth of rubber and
cover crop, two composite
samples of soil from 0-30 and
30-60 cm depths and one
composite leaf sample would
suffice for an area upto 20 ha.
But. if there are marked
differences in the above factors,
take separate samples for the
different areas. It is also
inecessary to have separate
Isamples for each clone.

leaf

METHODS OF
SAMPLES FOR

" If son and leaf samples are

I'to be simultaneously collected,

. the suitable period would be
between August and October.
But, if soil sample alone is to
be collected, the period between
December and March would

« also be suitable. For collecting

soil samples, select at random
5-20 spots (depending on the
:total area to be sampled) and

dig 60 cm deep pits at

', these spots. In slopy areas,
however, take care to locate
more pits along the slopes
where variations in soil properties
are likely to occur. As it is

, necessary to ascertain the
effect of past manuring on the
i fertility of the soil, locate

, pits at- the site of past

;manurial applications. Do not
isample road margins, labour
;line sites, neighbourhoods of

Icattle shed or compost pile, areas
,recently fertilized, old buiids.

marshy spots, vicinity of trees
or stumps or other non-
representative locations  After
removing the surface litter and
mulch, cut a thin vertical
section of soil from the top

to a depth of 30 cm using a

sharp-edgedtool such as
chisel. Pool all the samples of
0-30 cm depth from the

different pits and mix well.

If the size of the composite
sample is large, reduce by
quartering. For this purpose,

j spread the well-mixed soil into
; a thin layered square on

I polythene sheet or brown paper.
; Divide the square into four
equal squares and discard the
; soil in the diagonally opposite
i squares. Repeat this process
until about 250-500 g of soil is
| obtained. Prepare composite

! sample from 30-60 cm depth

i also in a similar manner

I (Fig. 10.9—10.12). Dry the

; samples in shade, pack them in
} clean cloth bvgs and never in
* manure contaminated gunny

(Fig 10.13). Four basal
leaves from ‘spur leaves'
off-shoots with only one
whorl from the trunk or niain
branches-Fig. 10.14) are also
suitable for sampling mature
rubber. Whorls with new
flushes and leaves infected by
Odium and other leaf diseases
ore unsuitable for sampling.
Leaves formed during the
onset of southwest monsoon are
also not mature enough for
sampling. In the case of
unbranched young trees with
storeys, select plants without new
flushes (without flushes Fig
10.15. with flushes Fig 10.17),
Detach the leaflet from the
petiole using a sharp knife or
blade. If 30 trees are selected
collect only the middle leaflet,
from each leaf (Fig 10.18),

if 15 trees, collect the two
leaflets on either side (Fig 10.19)
and if 10 trees, collect all
the three leaflets so that about
120 leaflets would be available
in one composite sample.

(small

COLLECTION OF SOIL AND LEAF
IMMATURE AND MATURE RUBBER

or alkathene bags. Label each
sample giving details of block
sampled, depth of sampling

and date of collection, and put
the label in the bag. Write
the label with pencil or

ball point pen and never in
ink as ink will spread from the
moisture in soil.

Leaf samples are collected during
August-October. During this
period leaves would be six to
eight month old. Depending
on the area to be sampled,
select 10-30 trees at random
(up to 5 ha select 10 trees, for
20 ha select 30 trees and

; between 5 and 20 ha saleet

1 proportionate number of trees).

' In the case of branched
immature trees and tree* under

1 tapping, collect four basal

' leaves from the terminal whorl
, of low branches in shade from

m each of the selected tree

Bring the leaf samples to the
analysing laboratory within 24 h,
If this is not possible, dry

the samples in the sun
continuously for five days before
despatch to the laboratory.
Alternatively, press each leaflet
on the upper side with a hot
iron, adopting a single slow
stroke at the cotton range (for
electric iron) or at the heal
used for pressing cotton
fabrics with non-electric

iron (14, 14).

For seedling and budwood
nurseries

Follow the same basic principles,
as described above, in collecting
soil samples from nursery.

In the case of seedling nursery,
sample as many beds as
possible for the preparation ot
composite soil sample. In the

(Contiuned on page 36)



The European Rubber Journal
celebrated one hundred years
of its existence by bringing
out an anniversary issue.
The articles featured

in this issue provide

a good deal of information
on many aspects of rubber
plantation The
following article on the
"Magic of

industry.

chemistry”
describes how vulcanisation

helped to improve the

quality of rubber.

A n early issue of India Rubber
and Gutta Percha Journal
reports the introduction of a new
chemical for the industry. Tho
item strikes a prophetic note
by commenting that the new
chemical, called ‘'Vulcoleine’,
was designed to replace
carbon disulphide, a material IRJ

said it considered 'so seriously
prejudicial to health’ that it
should be 'tabooed" in

the industry.

Vulcoleine, introduced by Typke
and King, of 110 Cannon
Street, London, was designed

to improve the so-called
‘cold-curing' process, the
technique developed by Alexander
Parkes and patented by him
on March 25. 1846. Under

it, single texture garments and
some other small articles could
be vulcanised without the aid
of heat. Instead, they could
be immersed in a solution

of sulphur monochloride in
carbon disulphide.

The Journal notes epprovingly
that the same price is maintained
and examination of samples
submitted- - waterproof-coated
fabrics, tobacco pouches and
other small articles cured with
the new chemical and ch orde
of sulphur—shows them all to
be of high standard.

By the end of the 19th
century, though there had been

The magic of chemistry

little development on Goodyear's
original vulcanisation process
of using sulphur and heat,
conditions were reaching the
point at which additives would
be incorporated in a rubber
compound for the technical
properties which they conferred

Until then, the use of fillers
had been overwhelmingly to
reduce the cost of the compound,
and provide some guard
against the constant fluctuations
in price of rubber. Where

the earlier 'quote’ from IRJ

is perhaps prophetic, looldng
forward as it does to the
present when there is real concern
over the health hazards of
rubber chemicals, e more typical
note for the times is struck
by a tart comment: ‘Some
rubber imports are., not rubber,
but dirt and*mud with just
sufficient rubber to keep it
together...- (IRJ, July 10. 1899).

The earliest chemical research
on rubber had been to find
solvents which would render
the material processable.
Francois David Herrisent, a
physician, and Pierre Joseph
(Vracquer can be credited with
discovering the use of
turpentine and pure ether as
solvents for rubber in the 18th
century. It was by this simple
but expensive means that
some of the earliest surgical
instruments were made.

But the main progress was
made by Macintosh and Ha™ "k
in Britain where, in about 1820,
the former discovered the

use of coal tar as a chMp
and effective solvent, building
on this the foundations of a
textile waterproofing business
which translated his name into
the language.

Hancock's contribution, however,
was more in the field of
practical production engineering,
and it was particularly his

invention of the 'masticator’

(he called it a 'pickle’ to keep
the technique secret from
competitors) which laid the
foundations of the rubber
industry as we know it today.
In mid-century, the technique
was still well-used: Moulton
certainly used solvents at the
outset of his pioneering rubber
manufacturing in the West of
England, but in 1851 his
insurance policies were amended
to cover a process which

'did not make use of Camphene.
or any similar oil, or Naphtha .'
All early manufacturers saw,
however, that vulcanisation with
sulphur was the key process
(though there wore some who
disputed Goody ar's 1839
discovery). Hancock, for
example, never mentioned the
name Goodyear and, in fact,
filed his own UK patent on
November 21, 1843. eight warts
before Goodyear belatedly
applied for his UK patent
(January 30. 1844).
Nevertheless, it was clear that
mere vulcanisation with sulphur
was not the whole answer

to high-quality rubber products.
Moulton felt the most critical
and exasperating problem was
vulcanisation and, although he
used hyposulphite of ‘ead

(he patented its use in 1847)
to reduce the risk of sulphur
bloom and scorching, he found
it was not possible to predict
accurately the durability of
the manufactured product.

This fact is borne out in
correspondence with dlsappomted
users of some of his

railway springs.

Mastication, however, proved of
some value in producing a
more homogeneous mi* of tne
rubber and a typical fo'~ula
for a high-quality compound for
mechanicals, published m the
Mechanics' Magazine in

1856 runs as follow:



Para rubber 25 ibs
Java rubber 5 Ibs
Zinc oxide 16 Ibs
Magnesia 6 lbs
China clay 3 Ibs
Red lead 2 Ibs
Suiphur U lbs
58] Ibs
A list of chemicals purchased
by Moulton in the 1850-60
period indicates the practice at

the time; sulphur and sulphurette,
white lead, whiting, carbon
lamp black, lead hyposulphite,
litharge, oxide of zinc, black
lead, camphene, magnesia,
French chalk, fine soda, talc and
turpentine. The general guideline
of the industry was, for
example, that the toughening
properties required in a shoe
compound would be provided
by adding relatively large
proportions of French chalk,
whiting or china clay-
Meanwhile, the strength and
resistance required for a
mechanical compound could
come from lamp black, magnesium
carbonate or zinc oxide.

It was, in fact, zinc oxide—or
a lack of it—which precipitated
the widespread use of carbon
black as a reinforcement in the
early years of the 20th century.
At the India Rubber Gutta
Percha and Telegraph Works
Co. Ltd, in Silvertown. London,
a remarkable programme of
research had been put in motion
at the beginning of the century.
General Manager CH Gray had
given standing instructions to
SC Mote and his colleagues
‘to try the effect of everything
in rubber «"

The essential feature of the
work was that, although those
responsible for it had no formal
scientific training, careful
measurements and records were
taken of each mix and the
results. In 1904 a mix
containing carbon black was
tested with very good results.
Gray was also a close friend of
WBG work, who as then
president of BF Goodrich
Company in Akron. When Work
told him during a vis»t to
Silvertown in 1906 that he was
unable to obtain supplies ot

RUBBER BOARD BULLETtN VOL, 20. NO

1

Chas. Macintosh & Co's display at the Great Exhibition of 1851.

zinc oxide (he feared that
Goodyear had established a
‘corner) Gray told him
about Mote's work.

Again, other pieces of the
jigsaw had to fall into place
before carbon black came to be
used as the sine qua non that
it subsequently became. A
vital part was played

George Oenslager, chief chemist
of the Diamond Rubber
Company in Akron. More famous
for his discoveries of
accelerators. Oenslager noticed
that these had a discolouring
effect in tyre mixes and, to
offset it, he added carbon black,
choosing a gas black which
had especially strong properties
as a pigment. In fact, his
compounds were superior in
abrasion resistance to those
produced by Mote, but the

significance was not readily
appreciated because of the shorl

lifetime of tyres then in use.

Improving tread life
It was not until cord casings
greatly increased the life of the
, carcass that interest focussed
on improving the life of the
tread, and ihe carbon
black-containing compounds were
reexamined. Neither Mote nor
Oenslager patented the idea
and in 1912 Goodrich acquired
Diamond and used its compound
for lyres. In 1917, when the
Us entered World War I
Goodrich disclosed details of
| the compound to the other
tyre manufacturers. The
shortage of zinc oxide during
| the war also served to
* stimulate use of black.

Ub



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

Mote's original discovery had
been made with lamp black,
which is large in particle stze,
but deficient in reinforcmg
properties. So the accent in
development switched firmly to
the US. Furnace blacks were
introduced there m 1922 by
Columbian Carbon, and later the
HAF blacks were developej
offering higher abrasion. Other
types were developed for
specific purposes, such as tor
electrical conductivity, and in

. 1927 a Canadian named
Wiegand. working in, the U&.
claimed invention of a dustless
black, which was subsequently
; produced in pellet form.

- Between the two wars, and

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

to produce the maximum
surface-to-volume ratio.

« With production of carbon black
m baled on petroleum feedstocks
or natural gas. the oil crisis

of 1973-74 produced 8 _
fundamental reapprai™i m the
industry, which is still contmuing.
In particular, the efficient use
; of energy has become paramount-

no» only in manufacturing
black but also in using li.

On the one side, there has
been fastgrowing interest in
masterbatch. employing
concentrates of black and other
chemicals. This put emphasis
on new forms of black more
suitable for that intermediate
process, the aim being to
reduce the amount of work <and
hence energy) which must be
expended by the rubber processor.

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

However, the diiference is
primarily dictated by the different
value and nature of the two
materials: carbon black and
polymer. VWiereas the latter is
relatively compact and offers

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

to customers

Future development of carbon
black will largely be dictated by
economic considerations, with
cleanliness and pollution

hazard likely to play a significant
role. Packaging methods are
under constant examination and
there will certainly be further
movement towards in-plart
mixing with polymers and other
compounding ingredients, as

a measure to save energy and
minimise pollution. Economics
will also encourage further

' development of joint ventures

for constructing plants,

in mind the apparent desiraWlity
of locatmg plants close to
customers.

Although, oveiall. there is no
evider\ce that the fortunate



combination of materials
discovered by Mote in 1904 will
undergo any radical change in
the foreseeable future there are
forces at work.

One such was demonstrated
vividly by Continental Gummi*
Werke at last year's Frankfurt
IrMernational Automobile Fair-lhe
call to economise on oil-based
materials. It answered this
call by showing a truck tyre in
which some 15kg of the 70kg
overall weight which would
normally have been carbon
black, had been replaced with
silica. Conti calculated that, as
it alone produces some 2m
truck tyres a year, if it replaced
all the black in them, the
potential saving in this switch
from oil-based sources to
mineral sources would be the
equivalent of about 50,000
tonnes of crude oil per year.

This latest development—which
is not universally endorsed

by the rest of the tyre industry—
traces its origins back to
World War 1L when, also
Germany, research was
commenced into possible
replacement of scarce carbon
black by silicas. Resumed
immediately after the war, the
development was subsequently
taken up also in the US, and
has resulted in production

of finer particle size silicas,
which produce harder compounds
with improved tensile strength
and resistance to tear

and abrasion.

Other potential substitutes for
black have been developed,
including precipitated siltcas,
surface-treated calcium carbonate
and special clays, but the
fina-particle silicas are considered
the most satisfactory suostitutes-
although still inferior to carbon
black in some respects,
particularly dynamic performance
(which has to be high in a
modern “tyre).

At about the same time as
carbon black was first discovered,
however, there occurred
another major break-through,
with the development of
organic vulcanisation accelerators,
aaain from research earned
out in the US and Germany.

in

For some years around
turn of the century,

the

aniline was

used to aid vulcanisation—the

process which Moulton
regarded as so critical
so frustrating—but
not satisfactory.

however, George Oensilal

and yet :
results were
In 1905,

ger, a

chemist with some experience in

the pulp and paper indu

stry,

but none whatever in the rubber

industry, joined the
of Diamond Rubber
and his first commission
to look for a method b
which the cheaper 'wild’
rubbers could be made

labo

ratory

Company,

was
y

to

vulcanise as rapidly and effectively

as the higher-grade

rubbers.

He soon discovered the advantages

of thiocarbanilide over aniline
as an accelerator and, within
six months, he had discovered
two organic compounds which
reduced the time required for
vulcanisation and also improved
the quality of the compound.
After a year's research, he had
uncovered hundreds of potential
accelerators, and Oenslager'a
work on accelerators is
regarded as being second in
importance only to Goodyear's
fundamental discovery of
sulphur vulcanisation.

Bayer in Germany was working
on similar lines, and in 1911
filed its first patent on the use
of organic accelerators In
fact, the workers in Leverkusen

Rubber used on train sleeping cars and

wagons

(from

Rubber and Railways )



were looking for antioxidants
and, as Is well-known now,
some chemicals act both as
' accelerators and antioxidanta, so
that early research often
overlapped the two. Following
World War I, a great amount
of research went into accelerators,
and the action of zinc oxide
as an activator (Dunlop's DF
Twiss was a pioneer in this
research) was also the centre
of much attention.

Specific properties

The importance of the discovery
of organic vulcanisation
accelerators was not merely
that they speeded up the
process. Indeed, with hindsight,
one might conclude that this
was of secondary importance to
their effect in homogenising
the vulcanisation in the rubber,
improving the performance of
the lower-grade rubbers, and
producing a compound which
was consistent and predictable.
From here on, it was possible
to think in terms of specified
properties being met. and
rubber entered its ‘'modern’
period as a material which could
be used safely and confidently
by industry.

Introduction of accelerators also
brought the concept of control
into the vulcanisation process.
Zinc oxide (as noted above)
was introduced as an activator
and in the 1930s there was
much work on delayed-action
accelerators. Targets for
development became more
specific, as knowlodge improved.
In particular the properties ot
accelerator and antioxidant
were separated and pufsued
separately, with the,\result that
more ingredients for COMPOTIHGIRG
were developed giving

specific properties.

The introduction of more than
one active ingredient m the
compound led to concepts of
synergism and, in

patent on the synerglstlc ettem
of mixed amines m the
production of a'dejvdeamines
was taken out by Cronshaw
and WJS Nsughton of British
Dyestuffs Corporation, which
was later incorporated into

»pp,ica.ions--the

About the same time, Du Pont
and Goodrich discovered the
antioxidant properties of
secondary aromatic amines.

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

The improvements in vulcanisation
produced a new interest in
pigments. As Oenslager himself
had first used dense blacks

to offset the discolouration
caused by early accelerators, so
his own development of
improved accelerators opened
the door to greater choice of
pigments. Previously only
inorganic pigments could be
used, as these were the only
pigments which could withstand
the long process of vulcanising,
fAw. however, the organic
lakes could be used safely,
with much brighter colours
resulting.

Use of titanium dioxide for white
pigmentation was introduced
when commercial manufacture
commenced in 1916, foUo“ing
the development of production
methods in Norway and the
United States. Previously the
best chemicals for whites had
been zinc oxide, zinc sulphide
or lithopone, but titanium dioxide
offered much greater opacity,
Large-scale production began
the..UK in 1933.

Whereas development of rubber

chemicals in the 1920s and

1930s was dictated by the

rubber available—and the need

tharafora to adjust the properties

to the main commercial

p.™d afte

u in which
greatly extended

introduction of

which brought rubber

into a great many applications
previously undreamed of.

Properties such as electrical
conductivity {or elimination of
static electricity), flame retaidance «
and improved properties both
at high and low temperatures
are now the aim of the chemical
additive researchers. Economics
have been partly met by the
development of oll-extension
techniques—but the next step
forward in chemical formulation
must inevitably centre on
making possible new and more
productive rubber processing
techniques.

Changes in rubber processing,
particularly the introduction of
continuous vulcanisation,
microwave curing, liquid
formulations, reaction processing
and the overall implications of
the still elementary use of
microprocessors will have

a profound effect on rubber
chemicals in the foreseeable
future.

Another major influence (some
believe the most significant
and faireaching) will be the
growing need for better industrial
hygiene and easier handling
with greater control of rubber
and its ancillary chemicals in the
factory. This is a movement at
present seen only in the most
sophisticated of the industrialised
nations—factory regulations in
Scandinavia are probably tougher
than anywhere in the world
today—but it will certainly
spread to the rest of the
industrialised world and then,
inevitably, to the developing
nations. There, local production
of natural rubber and other
industrial raw materials is now
being balanced with local
production of the end.producls
derived from them. While
these countries at present benefit
from low labour costs, tt is
unimaginable that improvements
in industrial safety will not
follow in due course.

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



. render them safer'and more
convenier™i to use. Different
suppliers ar© adopting different
approaches to this end. Bayer,
for example, is moving towards
production of microgranular

But. as industry experts
slovk» to point out, the
increasingly specific requirements
laid on industrial materials
such as rubber chemicals, in
themselves slow down the pace

are not

forms at its rubber chemicals ofdevelopment.  After discovery
plant in Antwerp. Belgium; orevolution of a new rubber

Monsanto is developing milling ™ chemical, itwill take 18 months
pellets; and Vulnax Inter-national ormore to test it at the

is offering wax-bonded raw material end—and almost

will take at least astlong

with Its own tests before it
dare commit itself to using the
new material in its own
production. Legislation on
health and safety and also on
product liability cannot but
lengthen that process- even
though companies such as Bayer
have automated their whole testing
procedure and can even simulate
test programmes on a computer. 0

chemicals. certainty a major potential user
RUBBER TRADE TO ORGANISE TWO MISSIONS ABROAD
Tho Malaysian Rubber Exchange and Licensing Board is

missions this year,
The first mission to the USSR. Poland,
Barly next month while the second mission to China.
from October to November.

Primary ir,dustries Minister Datui< Paul
Closer rapport and strengthening the Maiaysian natural
Eastern Europe has always been a very

he added.
In 1977 the USSR. Poland. Hungary and East Germany
tonnes ir 9.1 percent of total

Gone down

The figure however has dwindled to 114,631
rubber exports

tonnes or

last year.

competition from other countries.

a Jais.-

HungaiY and East
Japan and South Korea will

collectively
Malaysian natural export exports

7.3 per

one to the Eastern European countrres and the other to East Asla

Leong said the missions «ere aimed at establishing
rubber

important market for

trade.

Malaysian natural rubber,

imported 150,983

cent of total natural

,.ou i

.- S inf.-.-assf. sr."s:i";s".s

an important customer. - Jo<.m
Eo?\g’ ) gwh*ruw]efi‘gﬁ percent in 1977 'lo -3b|d“/?7§( @Mt fast year. ~
The mission would also

take the opporlunity to
South Korean and Japanese buyers.

ihrash out soma trade matters with



CRISIS FOR

AGRICULTURE’'S
CINDERELLA

s a traditional form of land
use, shifting cultivation ia
in crisis. It is the Cinderella of
agriculture. On one side, foresters,

conservationists and
environmentalists castigate the
system for its wanton
destruction of natural vegetation;
they cite the clearance and

. burning of the last remaining

patches of tropical
On another side, agronomists
and soil scientists see afarming
system with apparently low
productivity exhausting the already
nutrient-deficient soils. On yet

h3rdwoods.

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

In some countries, shifting
cultivation is completely
banned—but, perforce, continues.

; In most countries, this sub-sector

of the economy receives no
recognition and no assistance.
While other systems of land
use expand their areas, shifting
cultivators find their space ever

What is shifting
cultivation?

Tht s/stem ot shilttsg cultivalica io-
volvas Ihaclsariegi~aploldUDd
usually ua«i«r aom« eoTl of brMt
covw Its us* for e l«w y*ar». and
ihon, ®feililily d»clinu, tta abon-
cionnaDl la favour of anotbct newly-
~iMr*d plot Ttie r*larioo*hip brt
wwn the cukiwalion p*nod aad Ib*
lallow p«tiod Lscructai
At Ibadan Nigena. in 1962 aa FAG
woik*hop agieed a defiair«sn
‘Shilling cult.vatuin u a »Ystwn in
which rolaUv*ly thofi p«nodi of
rontinuuvg cuihvation ar* Wiow
od by rUitivcly k»9 p*iiodi oi
taltow

To dMcnbe th* relabomhip bt
#*aa cultivatkM (C) and fallow IF)
Hutbenberg and othan daw*d a

C+F

Urtng R a. a ywdibck. ihiJttefl
cultivaHoo can b* i~ a a» part ol a
cootlouuffl bom eihamely low-
dhn*St¥, pion«*i lormi ol agricullui*
through «o parmauaot culUvalioo
The tabU b®low Oivea od«
coinHionly-acc«pled divialon.

AgncuUuial Syttaa

Shiltino cuJHvalion/kag failow ~ fallow a(
[»Mt twfic* ai long a* cullivalion pwod
ghnrt (alkiw/»«aii-P«»a®*** cullivalkffl - ihu

33-66

iBCiudM .yttain. which hav. fallowi « gia-

1yt wilhin a «HI*d rotation.

ParmsnBa* cultivatwo Wbwa H

100. ihare

a multipl* ciopptag

from oulside—a spiral

more restricted. And as the

fallow period] in the total

cultivation cycle (see Imet)
decreasBS-because of both
population increase amongst the
shifting cultivators themselves

and also competition for land '
of
degradation begins. As the soil |
becomes poorer, more land H
must be cultivated; as more :
land comes under the hoe, ths i
fallow becomes- shorter; as !
the fallow shortens, th« soil [
gets even poorer. |

According to how one defines
shifting cultivation end how
the survey# are conducted,
some 250 to 500 million people =
depend upon it. The higher
estimate comes from a United
f~ations Environment Programme
study, which says that 42

per cent of the total population
of SO tropical countries is
directly engaged in shifting
cultivation. Aliout 36 million
square kilcHnetres, or 30

per cent of the world's exploitable
soils, supports some sort of
long fallow agricuMure  From

Shifting cultivators in the
tropics are now being
recognised increasingly as a
legitimate target group for
agricultural development-
Who are they? What are their
problems? And how can
their environmental and social
circumstances best be
improved? Following a
meeting of experts at.the
Food and Agriculture
Organisation in Rome in
December 1983,,'Dr Michael
Stocking'of the .Overseas
Development Group, Norwich,
UK, reports on recent

initiatives.



an FAO survey by J. P. Lanly
of the Forestry Department, the
percentage is highest iri nine

; countries of West Africa
(Guinea-Bissau, Guinea, Sierra
Leone. Liberia, ivory Coast,
Gh'=ina, Togo. Benin and Nigeria),
and also high in continental
South £ast Asia.

Shifting cultivation has a
pedigree. Certainly it was
practised throughout Europe
prior to the commercialisation
of agriculture, it is often the
pioneer form of agriculture

in new lands. Discounting these
transitional forms, it is generally
accepted novi/ that under

some environmental conditions—
high rainfall, or acid,

. nutrient deficient soils—shifting
cultivation is a reasonable and
effective method of maintaining
fertility and productive output
under difficult circumstances.
Without the provision of inputs
and high technology, long
fallows are an appropriate,
nondestructive use of the land.
It is also recognised that many
intricate inter crops and
agroforestry systems are utilised
which are not only beneficial
to long-term productivity but
also from which commercial
agriculture could well benefit-

Conditions

long

are changing fast in
all shifting cultivation areas,
and it now seems that the
era of stable shifting cultivation
societies is at an end. |If
pressure is put on the system,
8 whole host of interrelated
problems arise. They can be
summarised under the following
eight headings;

Development probJems These
do not arise from shifting
cultivation per se, but from its
degraded form through factors
such as erosion, land tenure,
or government policy

(or lack of it).

* Labour constraints One of the
system's major advantages
is that weeding is minimised,
Increase the cultivation
period and labour requirements
are enhanced.

« Role of women Women carry
out most of the food crop
tasks Attempt to change

Spectacle of destruction? Tropical forest is cleared
to make way for the shifting cultivators plots.

the agricultural system and,
almost certainly, the burden
on women will be greater.

Imported technologies They
often bring more problems
than relatively simple
adaptations to indigenous
technology-

Agrotiomic questions The
Ultisols or /*crisols of Amazonia
and other similarly deficient

soils which abound in shifting i
cultivation areas are probably
physically and chemically
incapable of intensification of
agriculture without massive
expenditure in i

Remoteness
cultivators exist at the

margin,
communi
technical

Mos

remote
cation,
advice.

nputs.

t shifting
literal
from roads,
education ana



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

Political problems Shifting
cultivators have the

least
political clout of any major
group. There is just no
political capital to be had

in helping these people.

There is much to be said for
the view that the problems

of shifting cultivators are similar
to those of rural development
as a whole, only more so
Indeed, rural society in
developing countries is a complex
set of flows and fluxes; alter
one part and harmful effects
will crop up elsewhere. A
hopeful sign is the continuing
support for farming systems
programmes. At the International
Institute for Tropical Agriculture,
Nigeria, on-station experiments
into alley cropping and other
alternative systems are supported
by on-farm research where

the constraints actually
operating on the farm are

BRAZILIAN VENTURE
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analysed with regard to the
mtroduction of new tecl

Similarly, ICRISAT (Indian
ICARDA {Syria), CIMMYT
(Mexico) and other inlernatiorw!
efforts all have substantial
farming systems programmes.

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

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

The shifting cultivator, for so

long marginalised, needs above
all to be recognised. Few

“plard.'*?

a
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governments accord any positive
An 1 which
may well prowde a pointer
for -efforts in other countries
is the case of hill farmers
in Indonesia. Through farm
families and Kontak Tani
(key farmers), field-leval
extension workers are mobilised
as the frontline of upland
development. They have
multidisciplinary in-service
training in technical, social,
economic and communications
skills- By all accounts, this
sort of decentralised, local-ievef
participation is far more
fruitful than the heavy top-down
approach of centralised
planning.

What is certam is that shitting
cultivation is on the move, ff
neglect continues, poverty,
malnutrition and environrr»enial
degradation will get successively
worse. If appropriate policies
and actions are instituted,
then viable alternatives are
available to effect a smooth
transition. Either way. shiftino
cultivation will change, and
increased discussion about

its problems is likely.

IN HEVEA-BRAZILIENSES
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DRIP

IRRIGATION HELPS

USE OF FERTILIZERS

ERTILIZERS are one of the

main factors behind marked

; increases achieved recently
in average yields of several cash
crops grown in India such as
rubber, pepper, cardamom, coffee,
tea. coconut, srecanut, cocoa,
cashew etc. The use of certain
inorganic fertilizers helped in
improving the nutrient content
of soils, soil fertility status and
quality of many crops The share
of organic materials in fertilizers
remains important. The varying
content of plant nutrients and
the uneven distribution of
supplies are some of the problems
in the case of organic manures.

: The most common methods of

applying fertilizers to crops are
broadcasting in the field, placing
the required quantity of the
fertilizer in the basins around
the trees etc. Considerable lose

: of applied fertilizers occurs in

: assure an optimum use of

the soil following heavy rainfaM
or practising age-old conventional
Irrigation methods such as
flooding, furrow and bdsin
irrigations.

Lea'hing, runoff, volatilisation,
fixation etc. are the different
ways by which valuable plant
nutrients are lost from the root
zone of growing plants. The soil
water status is one of the ‘
important factors which control '
the plant nutrient dynamics )
and its availability in the soil. '

Therefore, the management of
irrigation water is intimately
related to the efficient utilisation
of fertilizers by the crops, it is
becoming increasingly necessary
to develop more sophisticated
and comprehensive methods of
fertilizing the soil in order to

fertilizers by cash crops, without
deteriorating the environment.

Drip irrigation is one of the
latest innovations for applying
water and fertilizers near the
root zone of individual crops
and it reflects a definite
advancement in irrigation and
plant nutrition technologies. It
can be defined asthe precise,
slow application of water at low
pressure in the form of drops,
tiny streams or miniature sprays
through mechanical devices
called emitters fixed at desired
points according to the spacing
of the plants, along water
delivery lines.

The increased efficiency of
fertilization through drip irrigation
system can be attributed to

(1) decreased quantity of applied
fertilizer, because fertilizer is
applied only to the root zone

(2) better timing of lertilization,
because the more frequent
applications make it possible

to meet plant requirements at
various growth stages, and

(3) improved fertilizer distribution
with minimum leaching beyond
the root zone, or runoff. In
addition to fertilizers, many other
chemicals such as insecticides.
fungicides, nematicides,
herbicides and carbon dioxide

can be supplied to improve

crop produtlon.

Fertilizers applied through a drip
irrigation system besides
improving efficiency, can save
labour, and increase flexibility in
scheduling of applications to
the crop needs. However, the
fertilizers must satisfy the
conditions mentioned below:
They must (1) not decrease
crop yield; (2) be safe for field
use: (3) avoid corrosion or

. frequent drip

IN EFFICIENT

clogging of the drip system;
(4) be soluble and emulsifiable
in water; and (5) not react
adversely with the various
chemicals present in the
Irrigation water.

The total amount of a fertilizer
applied through a drip system
will depend on the plant
requirements, growing period,

soil type, cropping season etc.
The final chemical concentration
of the drip irrigation water
should not be allowed to become
excessive, normally limiting

uplo 100 mg/litre.

Nitrogen, one of the major plant
nutrients most commonly
deficient for crop production
can be supplied through drip
Irrigation systems. Nitrate
nitrogen moves readily in the
soil with the irrigation water and
can be applied separately or in
mixtures with urea, ammonium
sulphate and ammonium nitrate.

Calcium nitrate can be used
when bicarbonates are low.
Ankur a-nltrogenous liquid
fertilizer can be mixed with
irrigation water for application
througli drip system. Other
compounds such as ammonium
phosphate, and anhydrous
ammonia often cause clogging
problems. Selection of the
nitrogenous feitilizers should be
based on Its reactions with the
irrigation water and the soil.

In general the first five compounds
mentioned above will not cause
precipitation problems In drip
irrigation systems. Nitrate will
move to the periphery of the
wetted soil mass with repeated
drip Irrigations. Nitrate
concentrations remain higher
Inthe plant root zone with
Irrigation than



with the convantional
irrigation methods.

There is evidence to show tha
absencc of denitrification in soil

if the soil water tension is higher
as characterized by a drier soil.
Studies conducted in these lines
in some countries outside India
have revealed that high frequency
nitrogen application with drip
irrigation improved the efficiency
of nitrogen use by crops more
than double that of conventional
fertilization methods with

drip irrigation.

Phosphorous, because of its
tendency to cause clogging and
limited movement in the soil,

apply phosphorous in the form

of glycerophosphate, and
orthophosphate.  Organic
phosphates like glycerophwphata
will not precipitate unless the
compound is hydrolyzed to

the inorganic phosphate in the
water or the water pH is high.

Potassium compounds can be
safely applied without clogging
problems in drip irrigation
systems. Potassium sulphate,
potassium chloride, and potassium
nitrate are the commonly used
potassium salts and are readily
soluble in water. These fertilizers
move freely with water into

the soil and some of the

has not been re 1ded for
application in drip irrigation
systems.  High contents of
calcium and magnesium in
irrigation water may cause
precipitation of insoluble calcium
and magnesium phosphates in
presence of applied inorganic
phosphate.

Attempts are being made to

ions are
on the clay complex and are riot
readily leached away.

Micronutrients such as zinc,
copper, iron and manganese

can be applied as chelates or
sulphates in drip irrigation water.
Plants require thase nutrients
only in very small quantities

and therefore their application

through drip systems recjuires
precise control.

Drip irrigation technology offers
the possibility of applying
carbon dioxide saturated waiet
for providing additional

carbon dioxide around the planii
thereby improvfng their
photosynthetic efficiency leading
to significant improvements

in yields of certain crops
especially in aikaline soils.

The frequent nutrient applicatiorts
by the drip method have
improved the fertilizer

application efficiency, and the
crop response to this techniquo
has heen reported to be

excellent.  Fertilizsr saving to
the extent of 25 to 50 per cens
using drip irrigation as comparel
with surface broadcastir™g has
been worked out m several
countries with no yield
reductions

Dr. VO KURUVILA.
Wi Man ) 1) OviceBv
m <Amm2(t>mor)4«e§3m

CONTACT SHADE TECHNOLOGY FOR CROPS

A concept of

contact shade
Resources

Oevolopment

and Managoment.Calicut,
artificially shaded by direct application ol

is provided by fast growing shade-trees.

Studies were conducted at

“etln'“Th? p're'lSS Sd?.s™>Ja;: S S d

,J°mdfre”

I, ,as found that the plants 9™ "™ (pSs'grow*“ &'

yellowing

chlorophyll concentration

could be prevanteo or
oo p

exposed plants,

_ .c, rom

. Hi,du.

technology (C. S. T.) has been developed al the centre foi Wat™
Kerala by which shade-loving crops can be
reflactams on the leaf surfaces.

so7ar radiation during the post-monaoon
TirSgated pepper plant.

suocesslully adopted lo prevent



REPORT OF
SURVEY

MADE IN
VAKATHANAM
VILLAGE

VK BHASKARAN NAIR

The Modi Rt~faex Limited
{aunched the Rubber
Development programme In
Akalakunnam village of
Kottayam. During a very
short period the project
created an awareness among
the small rubber holders of
the region. The marked
increase in productivity in
the Project area Is the result
of timely adoption of
manuring, spraying and other
cultural operations. The
significant role played by
the Rubber Development
Project of Modi Rubber Ud
in this process of
modernisation of the rubber
holdings there is evident
from the progress made by
the small holders in respect
of production and
productivity. The following
is a report of the survey
conducted in Vakathanam
village. Shri VK Bhaskaran
Nair is the Project Officer,
Rubber Development
Project. Modi Rubber Ltd

INTRODUCTION

he Modi Rubber Limited

launched its pioneering

programme of Rubber
Development in April 1979, The
main objective of the Rubber
Development ProgrBmme has
been increasing the productivity,
as well as improving the
economic viability of the rubber
small holders, who represent 99
per cent of the rubber planting
community of the country and
occupy 75 percent of the
area under rubber.

The Rubber Development
Programme was launched in
Akalakunnam village of Kottayam
District, 25 kilometres away
from the district headquarterst.
Within the short span of
implementation, the Projsci
could create a new awakening
in the field of rubber cultivation
among the small rubber holders
of Akalakunnam village. This
was evident from the marked
increase recorded in the adoption
of timely manuring, spraying
and other cultural operations.
Significant improvement has been
noted in the tapping practices
also. As a result the productivity
of the holding sector in the
Project area showed steady
increase, an increase of 81 to 100
per cent in yield level within a
period of four years. Further,
the programme could also
kindle keen interest among the
small holders of nearby villages
as well towards modernisation
of their holdings by the adoption
of scientific methods of

rubber culture.

Encouraged by this success, it
was decided to extend the
activities further, by adopting
new villages under the Project.
The village thus chosen now
is Vakathanam. in Changanacherry
Taluk of Kottayam District,
having an area of 2406 hectares.-
This village is predominantly a
land of annual crops and, of
late, the people have shown
interest in the cultivation of
more rubber.

Preliminary to the implementation
of the extension work, a
comprehensive survey was
undertaken in the vlliBge with a

view to gathering all details
regarding the rubber area,
cultivation practices, exploitation
methods, yield pattern, disease
aspects, economic status and
other related problems. All
units in the village were covered
for the purpose of this survey.

Personal contacts were made
with the cultivators and their
holdings were visited by the
extension staff of the Project,

The details were recorded in d
standard proforma specially
prepared for the purpose. The
data collected were collated and
transferred to tabulation sheets,
which were used for the
analysis. This report is therefore
a summary of the elaborate
observations made in the field
and the data collected thereupon.
The survey work was started
in April 1983 and was completed
in November 1983. Tabulation
and summarisation of the data
took another three months.

1. Area and Number of
Holdings

Vakathanam village has an area
of 2406 hectares There are
1820 rubber plantations ail

of them being smell holdings,
their total area is 924 71
hectares. The average size of a
holding is just 0.5 hectare.
Rubber occupies 38.4 per cent
of the total area of the village.
Therefore there is enough
scope for further expansion

of area under the crop

in the village.

Rubber Act—1947 requires that
every holding in the country
should be registered with the
Rubber Board An application in
Form A (in duplicate) has to
be made by the owner for
each holdings A register
number will be allotted to the
estate or holding. The authority
for grant of planting licences
and registration of estates or
holdings is vested with the
Deputy Development Officers in
charge of the regional

offices, concerned.

However, there ate a number of
growers who have not yet
registered their area under
rubber ~Tablo-1)
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Table—1: Registration of rubber areas
Whether Number
registered of PetconlaoB Aje. (Ha) Pe.ctmoe
or not holdings
Registered 572 M 209.95 45.83
(i 24811 54.17
(T 458.06 49.53
Unregistered 1248 (M 146 53 31.40
I 320.12 68.60
(T 466.65 50.47
1820
(I: Immature — M; Mature — T: Total)
The percentage of unregistered an extent of about 169.19
holdings ie found to be 68.57 hectares of immature area
percent. Thia is rather high. supports such unapproved
The reasons that can be material.

attributed are:-

1) A small percentage of holders
are not aware of the
significance of registration
Some feel that the procedure
is cumbersome
Some have applied but not
followed up
A high percentage of
unregistered holders have
planted unapproved clonal

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

Table—4: Plan

Planting material

in

seedling material and those

who have planted these Bud

materials after 1970 are not ~ Clonal seedlings

liable to get registration Unselected

unless the material are

budded, which they have Total

not done. It is noted that

Table—2; Mature and Immature area
Maturity Area in hectare
61.45
Immature 568.23 38.55
Mature 356.48 .
Total 924.71
Table—3; Immature area
Immature, area Area in hectares
yearwise planting
250-25 44
1981— 1983 on 0 53.5
1977 -1980 1413 25
Pre 1977 !
568.23

(About 14 hectares
tappable girth and hence

included under tna ca eg

VILLAGE

2. Year of Planting

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

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

3. Planting Materials

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

ting materials useo

Area under cultivation

hectares Percentage
430.34 46.54
391.07 53.10
3.30 0.36
924,71
(Table-4). These indicate

that greater efforts are needed
to replace the seedling
material with budgrafts, either
by field budding or replanting
this with budgrafts as such

4. Topography and Soil

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

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

. scientific sgro-managoment
practice.

Remaining areas ere tow lyma



Table—5; Topography field budding should be arranoed
wherever practicable. This
P f
Type ercentage o situation should be corrected
the total area N
in future as well. The stand
« Level Jand 119.61 ha- 12.94 per hectare is generally high
Moderate slopy 775.95 ha. 83.91 gi‘awee” ;het range of 494 to
: Steep slops 29.15 ha. 3,15 per hectare.
9. Manuring
Total A :
Majority of the holdings are
:lands adjacent to streams or Table—7: Area under interplanting
paddy fields. This soil is
alluvial in nature with a higher Inter planted Area Percentage
| percentage of clay but more
' or less satisfactory in Inter planted 26,01
plant nutrients Exclusively planted with
rubber or with allowable
5. Intercrop number of other trees
71 percent of the area is Total 924.71

:intercropped ~Tab'e-6). Generally
mintercropping and interplanting
in rubber are harmful.
Hovifever, as a compromise to
. supplement the income in
small units this intercropping,
is allowed for the first two
to three years. Planting of

' banana, ginger, pineapple etc.
; are recommended  But it is
«found that most of the areas
i are planted with tapmca and
i other tubercrops which are

rubber should be emphasized in
this context.

8. Planting Techniques

As per modern recommendations
planting of seedlings in field
and budding them in situ is
considered as an obsolete
practice. On the other hand,
raising the planting materials

' repcjrted lo be soil-exhaustive in Dolybags and transplanting
. crops. them in the field is considered
Table—6, Area under intercropping (immature)

Intercrop Area (ha.) Percentage
Intercropped 403 45 71 GO
Not intercropped 164.78 29.00
Total 568,23
;6. Inter Planting as the most modern method.

mTree crops such as Coconut,
Anjiii, Arecanut, Mango etc. are
interplanted with rubber,
However the survey indicates
that only 74 percent of the
rubber area is either exclusively
planted with rubber or with
other trees limiting to the
minimum numbers allowable
(Table-7).

7. Ground Cover

Only 20 percent of the young
area planted is seen to have
mgood ground cover. The

| advantage of establishing a
~suitable cover under young

The survey shows that 53
percent of the area is now
.planted with seedling stumps
(Table-8) which includes both
mature and immature plants.
In case of immature areas

Table—8:
Techniques

Field Budding
Polybagging
Budded stumps
Seedling stumps

Total

being manured (Table-9). It is.
however, equally important to
see that the applications are
made judiciously to obtain the
optimum results. Farm manure
cannot be treated as a
balanced fertiliser. Even for
those who apply fertiliser
mixtures, the optimum dosage
and proportion could be assessed
only on the basis of soil/leaf
analysis. The facilities for

the same are available with tho
Rubber Board and other
agencies and the same should
liberally be made use of.

The discremenstory method of
fertiliser usage has come to stay
as the most efficient and economic
one for rubber and it offers
many advantages over the
blanket recommendations
otherwise practised. The
advantages of this approach are
(a) ensures optimum growth
and yield of rubber, (b) most
often reduces the cost of
manuring, (c) prevents the
problems resulting from
unbalanced nutrition such as

Planting techniques.

Area Percentage
42.17 4.66
141 0.15
386.76 42.82
494.37 53.47
924.71
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Tsbfe—9: Manuring practice
No. of
- Manuring holders Percentage Area Percentage
Single application 432 23.74 208.74 22.57
Twice 1077 59.18 600 38 64792
Farm manure 221 12.14 83.30 9'01
©Nil 90 494 32.29 3'50
: Total 1820 92471 "
wind damage, pre-coagulation for rubber. Occurence of these
and inducement of brown bast.

= 10. Plant Protection

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

, is to be sprayed (Table-10)
against the incidence of
abnormal leaf fall disease. The
demagcs caused by leaf disease
(8 reflected in several ways

tn young rubber, leaf fall and
shoot rot cause extensive

die back resulting in retardation
of growth. In mature rubber
loss of yield to the tune of
around 30 to 50 percentis
reported in high yiefding
cultivars, due to the occurrence
of the disease. The facilities

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

of tapping, resulting in low
, yield. This may also affect
proper bark renewal,

d) White washing:— Sun scorch
is of common occurrence in

young plants during the summet
monlhs. Over 50 per cent of

viuage

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

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

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

11. Exploitation

The most commonly recommeniied
~ exploitation system for young
; bud materials is half
= circumference, alternstfe daily '

Table—11; Panel Protection for treees under tapping.

available with the Rubber

Board and other agencies should Panel protection Area In (ha)) Percentage

be made use of and all ProiMted 169.9S B TW -

rubber areas should _be brought Not protected

under proper protection.

Table—10; Prophylactic spraying. tapping, and that for clonal
seedlings half circumferertce third
. No. of Area daily tapping. Incidence of

Spraying holding (ha.) dry trees is related more to tha:
frequency of tapping than to

Sprayed 821 45.10 534.62 57.81 any other consideration in H

Unsprayed 999 54.90 390 09 42,19

b) Pink disease treatment;—
Pink affected trees were recorded
iin 66 per cent of the holdings
, visited. Only a few of the
:growers had taken correct
mpreventive measures. The disease
is more damaging for plants

in the age group of 3 to 12
years and plants will be affected
severely if appropriate measures
are not taken up timely.

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

mand bark necrosis are reported

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

The rest of the holdings

Table -12:

lapping practices. But it was
seen that in the project area,
irrespective of the type of
material concerned, in 69

per cent of the area daily tapping *
is followed (Table-13). This '
warrants the need of scientific
approach in tapping and the
small holders should be taken

Plant protection against Sun scorch

(immature area consisting of 2nd, 3rd and 4th year of planting )

White washed
Not white washed

(ha.) Percenti-gc
120 56 51.00
115.84 49.00



Tabls—13:

Tapping system
s'2di

S 2d 2

28/2 d/1

T~al

into confidence regarding the
correct practices of tapping and
their advantages.

12. Yield
The average productivity in India
in the small holders' sector

is now 770 kg per hectare per
year, while that of the estate
sector IS nearly 1040 kg. From
the table given belovtf
(Table-14) it may be seen
that 78 per cent of the holdings
in the Project area are
achieving only 165 to 750 kgs
per hectare per year, which
is below the national average
recorded for small holdings
in ihe country. The situation
should certainly have to be
improved. A hundred per cent
increase in this low yielding
areas could be possible with in a
period of 3 to 4 years, if
scientific development works
are undertaken correctly, and
this would be our major goal
; though it is not an easy task.

Tapping systems

Area in (ha.) Percentage
245.97 69 10
94 55 26.3
15.96 4.6

have other source of income
also, either from business
or from employment (Table— 16).

15. Processing and Marketing

It is revealed that only 72
holders have their own facilities
for sheeting. Others are making

Type of Labour

Family Labour
Employed Labour
Both

Table— 16: Source of

Source of Income

Agriculture and local Employment
Agriculture and business
Agriculture alone

Employment abroad

Table— 14: Yield levels (Kg,ha/year)

@ Yield Holdings Percentage
165 kg to 350 kg 131 18
351 kg to 500 kg 197 27
501 kg to 750 kg 254 33

;751 kg to 1000 kg 137 18
1000 kg to 1770 kg 33 4

stand per hectare BG = 300 trees CS = 350 trees.

;13. Labour

58 percent of the holdings are
utilising hired labour. 23 per
cent are managed by family
labour. The rest of the persons
are using both (Table-15)

14. Source of

It is seen that the main source
of income of the 1820 families
is agriculture. However, a few

Income

use of hired facilities.
Processing is done by sun
drying and kitchen smoking.
A small percentage of holders
(about 10) have smoke
house facilities.

The sheets are mostly sold as
lot that is without grading.
The nearest rubber Marketing
Co-operative Society is located
at Karukachal about 10
kilometres away from

Vakathanam and hence holders
are selling their crops to private
dealers. 60 per cent of the
holders are members of viliaoe
Co-operative Society.

16.

About 41 percent of holders
have indicated the need of
assistance by financial aid Rest
of them have sought both
financial as well as technical
assistance.

Assistance Needed

17, Summary

Preliminary to the adoption of
Vakathanam village by the
Rubber Development Project of

Type of Labour

Holdings Percentage
424 23
1050
346
income
Holdings Percentage
600 32 98
128 7.03
1020 56 04
72 395
M/s. Modi Rubber Limited, a

detailed survey was conducted
The village has an area of 2406
hectares of which 924 71
hectare are under rubber.
holdings are yet to be
registered with the Rubber
Board, Over 61 per cent of
the area under rubber is
immature. More than half the
area is planted with clonal
seedlings which are not approved
for commercial cultivation.
Planting of budgrafts should
be popularised. Over 70

per cent of the area support
intercrops or interplants.
Modern method of raising
planting materials in polybags
and their planting in the field
Is not at all popular. Uniform
stand, very low percentage

of loss in the field etc. will
compensate for the higher cost
involved. The advantage of
using these advanced planting

Many



rmaieriai should?be publicised.
ICorrect methods of plant

, protection, manuring practices,
lexploitation procedure etc.

I need popularisation. Manuring
mon the basis of soil and leaf
ranalysis data is the most

; efficient and economic method
i of fertiliser usage for rubber.

! For the benefit of small growers
facilities are being provided

at Rubber Research Institute
of India for offering fertiliser
recommendation based on

Isoil and leaf analysts. Besides
jcreating an awareness of the
<modern agro-techniques of
mplanting and development
works among the small holders
our project is working as a
catalyst for the quick

implementation of the

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

MALAYSIA has the opportunity to build a second reputation as a supplier of manufactured rubber

goods based upon
products and commodities
A
had to
Mr

look
Charlton,

into several
who

the excellent

image it already has as a

high quality producer of natural

rubber products consultant from the United Kingdom, Mr F.J. Charlton, said Malaysia however
problem areas critically before

it could achieve this target.
Is now attached

to the Malaysian Export Trade Centre (MEXPO)

under a

Commonwealth fund technical co-operation programme, said he had identified problems relating to

the size and structure of the present rubber manufacturing

plus the high cost of

rubber products as needing
He said a study he earned out

recently on

industry, its varying degree of expertise
immediate attention.

the local rubber industry showed a relatively small

number of large rubber manufacturing companies, some of whtch were joint ventures with international
groups and more than 100 smaller companies.

These manufacturing companies concentrated on the home market and merely fill up their capacity

with irregular export orders.

Thev did not commit resources to production capacity for export, produce in ranges arid qual'W

I,and.?ds ,0 me°T

successful competitors in Japan,

Malaysia was cheap

ttriro:rco ::or

or give de.ail«l at,n,ior
Korea and Taiwan.
Failure

™ ‘'Nattors

r;r:rc: inc:din. .ra..,

the relatively small scale of the industry.

Japan.

to the production raquirement of

Korea and Taiwan.

a.o... pa,t. ..caus..

Malaysia Sdn. Bhd. said



combination of several different i
weed control methods gives

MECHANICAL WEED CONTROL ... |

Weed control in rubber !
plantations

METHODS IN RUBBER Weed contol i rubber plantation |

has ils origin ever since man '

started planting rubber '
PLANTATIONS scientifi'ally. In a perennial i
crop like rubber clean weeding [
is not encouraged. Weeds |
ere generally controlled rather i
than eradicated, because !

eradication is expensive and
P JOHN JOSEPH difficult and sometimes this may <

cause soil erosion especia ly

in hilly terrain, and areas

mwa~eed control is one of the year or less and die after j receiving hsavy rainfall. However,
V VvV most important field seeding. Biennials have a : some of the noxious weeds
maintenance practices to ensure lifespan of about 2 years. | like Impertata cylindrica,
vigorous growth of the crop Perennials on the other hand \ Eupotorium odoratum etc are
cultivated. As far as rubber survive at least for three years. : being eradicated since they are j
found to be very competitive
plantation is concerned, weed The following are the main with . rubber y P
control plavs an important role, . H
charecteristics.

for increasing the growth of Mechanical control methods |
plants and enhancing productivity. 1. Production of vast amounts !

. of seeds. Among mechanical methods <
Weed - The Undesirable Plant

: of weed control in rubber !
Possession of structures on plantations, may be mentioned
N A N seeds or fruits to aid : .
the term ‘'weed' the simplest dispersal of seed by air hoeing, cutting and slashing,
and generally accepted one is ' smothering with mulcheses
" N i water, animals etc.
a plant growing where it and burning.
is not desired.” 3. Competitive and aggressive

Of the several definitions of

At the time of preparation of the

As in other crops, weeds compete ;rc‘ugra:;endtl%ofuirvxﬁcﬁndaerre land, unwarned young trees,
with rubber for nutrients, water, .

light and space. Weed can be unfavourable to crops. removed. arious weeds. like
described as a ‘controversy’, 4. Presence of protective grasses and other perennial
witf) a good rubber plantation. mechanisms such as bristles, weeds are slashed and removed,
eredzbcausia rtetardded growth thorns, repulsive odour etc. burning |s_a|so practised in

o dru er panlds ar||f | 5. Possession of effective order to kilt the green

reduce its yie weeds methods of vegetative shoot growth.

ere controlled effec_tlvely using reproduction.
most modern techniques and

Hand weeding, hoeing

tools available, growth and 6. Ability to resist chemical In the rubber nurseries hand
)i,r:?;:?uvzfd.m?iir cpo‘?nnr:\soncavr\:e:(?s setion: weeding in pi:nting rows and
found in the rubber plantations Methods of weed control ::rerrlzg i:r:mlnat([ermrz:vtshlare usually
in India are Impertata, The ideal method of fighting weed  jhtervals Weeds whicyh have
Cylindrica, Mikania micrantha, is of course to prevent them been pulled out or hoed are
Eupatorium odoratum, becoming established Once removed so as to prevent
mimosa pudica, and e variety weeds have become established further regeneration.
of other plants. 1 they may be combatt«d through

. 1 mechanical methods of control In thevy0ung immature rubber.
Characteristics of Weeds i such as hoeing, ploughing, plantations plenty of sunlight is
In order to control weeds | tillage, through ecological available and encourages weed
effectively, we have to 1 methods of control such as crop growthl, M;“’W tYPESIGf
understand their special i competition, and through fannuas and. perenniais are
characteristics- Based on their | chemical methods of control. ound here. Hand pulling, hoeing
life history weeds can be m  The methods used in fighting :zd 5'35h'|r‘9h of weeds, ted
classifi'sd as annuals, biennials ° Wweeds depend on the crop gaging labourers are practise
and perennials. Annuals live I cultivated, and species of weeds !N most ot the rubber

in a single season of abouta > present. In most cases a plantations. Manuel slashing



' is utilised to cut down tha top
~growth of weeds like

eupatorium, lalang etc
= Fire
; Fire is used to clear the

ramnants of felled trees, debris
and weeds at the time of
preparation of the land for
newplanting and replanting of
rubber. It is one of the
cheapest and efficient methods.
A good burn clear the

land from weeds for

Penetration and suppress
weed growth.

Cropping and Competition
Method

Crops which are competiti™ to

weeds have great effect in

weed controi. This i, practised

by planting leguminous cover

crop hl;e Pueraria phaseoloides,

Mucuna bracteata. Centrosema
, c ?

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

. Mulching
' Mulching is practised in rubber
. nurseries.

Proper mulching
with dried up leaves, straw,
- paper etc. prevent light

ium
mucunoides, during first year of
planting in tha inter rows.
These cover crops grow
quickly and form a thick cover
on soil surface. Their rapid
growth and broad leaves
suppress weed growth by
competing with them for light
nutrients, water and space.

PUNTATIONS 23

Short term crops like ginger,
barmans, pineapple etc are

also cultivated in the inter
rows. They also help to check
weed grovrth besides providing
extra income during immature
period of rubber.

Chsmical Methods

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

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

ere pretty high.

COCONUT TISSUE CULTURE HOLDS OUT PROMISE

Scientists at the Central Plartation Research

break-through

Coconut Plantlets
segment of the plant.

Dr. K. V. A. Bavappa,

Director of the

This is

from the embryoids grown directly from

Institute in Kasaragod, Kerala have made a significani
in producing Coconut Plantlets in test tubes through tissue culture,
growing an entire plant from a few cells of the plant.
have been obtained

ihe technique of
the world that
tha tender leaf

the first time in

Institute said, with tha technique it would be possible to

vegetatively multiply rare palm varieties which yield 200-400 nuts a yaar against 30 nuts of the

Indian
an
The

varieties.
answer to
farmers could hope to
increasing production.

The vegetative multiplication of disease-free and high yielding plants could be
the major problem of root-wilt disease afflicting many plantations in the south.
replant the senile and the disease-affected gardens with elite palnw

A FREE GROWING NON-TRADITIONAL FODDER LEGUME

popular among thern ere berseem”™ ™

IL°op °ny S

Siretro (Mecroptillium
This can be easily B'o""

prefer to

leguminous fodder crop that is free-growing even unde, minir*um care,

“etjtit7lidefrd I triht'y

,ul,ust in growth and fits well in tall grass
nodolating

It can be grown as a pure crop or in

end regions of varied soils and chm™
pastures and almost free I't“" » N
which help in enricnmg the sons*
combination with the grasses.

nitrogen.



The traditional areas

of Kerala, Tamil Nadu and

Karnataka are almost saturated and therefore wa have

to find
rubber cultivation.

identified
development
stretches of virgin

have been
rubber

out new areas
The

lands

in non-traditional belts for
North Eastern States

as the potential areas for
as these states have extensive

ideally suited for rubber.

An acceleiated programme of development

in this
Government to
years, The

Rs.

Project

6 crores.

To elicit support and
programme of rubber
meeting of the Rubb

region has been approved by the
be completed in

the next 6
involves an outlay of

instil av~/areness for the massive
102nd
er Board was held at Gauhati

development, the

on 17th September 1984.

Shri PJ Thomas, Chairman, Rubber

Board presided: Following is the full text of the
speech delivered by Shri PJ Thomas.

A Challenging Task Ahead

ou would be delighted to know

that i have carried the
entire Rubber Board with m©
to Gauhati including the
Vice-Chairman, members, a few
selected special invitees, heads
of Departments, and senior
officials of the Board. | cannot
offer you a better testimony
than this to convince my
friends in the North Eastern
States of our genuine concern
and commitment for ensuring
expeditious implementation of
rubber development programmes
in this region.

As you are aware, it has been
established beyond doubt,
through successive exploratory
surveys and trials undertaken
since 1963 that the North

PJ THOMAS

Eastern Region holds out great
promise for large scale
cultivation of rubber. Though
this region falls outside the
traditional rubber belt, the
agro-climatic conditions
obtaining here resemble features
of the tropics. The commercial
scale plantations now being
progressively undertaken in Assam
and Tripura by Public Sector
Corporations, in Meghalaya
and Mizoram by Soil Conservation
Department and State Forest
Department in Manipur have
brought out encouraging results,
in Nagaland and Arunachal
Pradesh rubber is still being
grown on an experimental basis.

Vast area
Earlier surveys had revealed that

over 1,00,000 hectares could
easily be earmarked in the
North Eastern region for planting
rubber. Out of this 50,000
hectares is estimated to be in
Assam, and 30,000 hectares m
Tripura, while the remaining
area is shared by other States
and Union Territories in this
zone. This could bo moru.

As against this, the actual
planted is only a little over
8,000 hectares. Of course a
lot of constraints have operated
as factors inhibiting development
such as lack of awareness on
the cost benefit aspect of
rubber cultivation, inadequacy
of infrastruclure, difficulty

to procure inputs, problem oy
institutional finance, peculiarity

araa



of land tenuie systems etc.

In order to ensure a more
comprehensive and organised
schedule of rubber development,
the Board has proposed a 16
year accelerated programme
in three phases exclusively for
the North Eastern Region.
The first and second phases
I each of 3 years duration, are
; commencing from this year and
J is up to 1989-90 wrhile the
third phase is for a period of
10 years frcm 1990-2000 AD.
During the first two phases
: it is targetted to complete fresh
j planting in 24,000 hectares,
i The target for the 3rd phase is
to newplant in another 70,000
: hectares in 10 years.

! Scheme approved

The first and second phases of
I this programme of 6 year's

, duration and outlay of over
: Rs. 6 crores have been cfeared
by the Government of India.
With a view to facilitating
speedy implementation of the
proposals, the following
infrastructural amenities aiso
have been envisaged.

s — s

« (a) Establishing a full-fledged
and self contained Zonal Office
of the Rubber Board at
Gauhati with adequate powers,
under a Joint Rubber Production

I Commissioner, to cater to the

; needs of the whole North

Eastern region,

(b) Opening new Regional
Offices at Silchar, in addition
to the ones existing in Tripura
and Gauhati, besides opening

. several field extension centres.

(c) Establishing a Nuclear
Rubber Estate-cum-Training
Centre at Tripura in 1,000
liectates which is intended to be
=doveloped as o demonstration
farm and training ground for the
=personnel of North Eastern
i Region. This farm will be
| controlled by a senior official
I of the Board with the rank of
a Joint Rubber Production
* Commissioner,

i (d) Strengthening the existing
I Rubber Research Centre at

« Tripura and establishing new

' sub-centres at Meghalaya, Assam

- -y -

——
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Steps are already afoot to
mplement these proposals and
b IS expected to have the whole!
infrastructural facilities laid out
before the close of this year.

Socio-economic problems

The peculiar land tenure systems
and the socio-economic settings
obtaming in the North Eastern
States call for a special deal.
moresoastheylackwhatiscalled
the ‘Rubber Culture.” Intention
of the Government of India
and the Rubber Board is to
utilise the extensive stretches
of virgin lands lying fallow in
these states for cultivating rubber
with the full participation of the
respective State Governments
and the people here. Shifting
cultivation, popularly known
as 'Jhutnming’, has done
irrepairable damage to the
arable lands in these region,
resulting in denudation of
forests and gross destruction
of mother earth.

Rubber planting is being
suggested also an effective
alternative to Jhumming’.
Besides increasing production of
naturr.l rubber, if adopted on
large scale, rubber cultivation
will help toconserva land and seal,
ensure round the year return,
genarate more employment and
upgrade the economic
condition of people and the
exchequer | would even go to
the extent of observing that
adoption of rubber planting on
an extensive scale is the only
acceptable course of action to
ameliorate the ecooonw
backwardness of the North

; Eastern Region. v,h?fe there js

a proliferation of tntiJ*
community. Th»s has to be go?
done with the b»9s«f»9s.
involvenwnt and actw*
participation of the

these regioo

with the sof,&'\r»urs%
and v.?ides v Their

Block
Block p»oni;..g o'

- - -

the pallorn of Federal Land \

Development Authority and

Sarawak Tribal Project in i
Malaysia and the Nuclear Estate!
Scheme in Indonesia is being
considered appropriate for
effective land utilisation and
rehabilitation of tribal families.
The programme envisages
development of large blocks of!
plantations to the level of
maturity which are subsequently |
divided and distributed amongst
educated,
. unemployed persons in small

" units of economic size, This is
viewed as a model, worth-
emulating for solving the
social malady of unemployment,
ensuring proper land utilisation
and effective control of

shifting cultivation. The workers
to be engaged in such block
plantations will be the ultimate
beneficiaries of the resettlement
scheme.
settled are selected in advance
before clearing of the block-
pattern area for planting and
engaged as wage earners until
the parcel of plantations is

handed over to them. Common ;

landless and

The families to be

facilities like group processing,
marketing, bousing, schools.
ho~itals, centres of worship and
similar other community .
development amenities will have
to be organised within each
Block Plantation Unit, to make
it self-contained and compact,

A study team headed by the
Hon'ble Union Deputy Minister
of Commerce Shri. Purno A
Sangma and comprising of Shri.
Albinston Sangma, Hon'ble
Meghalaya Minister for Soil
Conservation. Shri. UP Singh.
Director from the Ministry of
Commerce, Shri. P. Mukundan
Menon.
Conv'~Nissioner of the Rubber
Board andTmyself had toured

last
tr

for

Rubber Production

hailand and Indonesia
th to acquaint with

i

sir,jtuta ir <orgarisation of ,
cf ="' BJock Planting Schemes
»N *tws« -'.'tries, so as to
rms*

the best r-iong them
North Eastern R”ion.

*¥s ie CO-.-red beyond doubt =
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=R
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the World Bank or NABARD.
Detaiied plans for this would be
drawn up after instituting an
indepth study into the working
of these Block Planting
Schemes fay a team of experts.

Self-Sufficiency

These efforts to boost rubber
production should be viewed as
a relevant proposition to take

1the country to selfsufficiency.

i

1production
; touch only 1,85,000 tonnes.

i After

i —m

;1 would
= States

{

Against the projected demand

for 2.20,000 tonnes of natural
rubber in 1984-85, the domestic
is estimated to

15 years from now, that
is by 2000 AD, the rubber
goods manufacturing industry in
India is supposed to enlarge
its consumption capacity to

5 lakh tonnes. To cope up with
this, the rubber plantation
industry in the country will
have to treble Its present rate
of production by then. This is
possible only by replanting

the old and uneconomic holdings
existing in the traditional
areas and introducing rubber
to new tracts wherever suitable
in the tri=iditional and
non-traditional zones.

reiterate that all the
in the North Eastern
Region should attempt their best
for planting rubber in as much
area as possible in the shortest
span of time and endeavour to
maximise rubber production.
Finance will never pose a
problem as the scale of assistance
now offered under the Rubber
Plantation Development Scheme
as subsidy and loan will be

: adequate to meet the entire cost
. of cultivation.

It Is gratifying to note that the

: decision makers in the respective
: State Governments in this region
' are fully seized of the imperative

need to take up rubber cultivation
on a massive scale and improve
economic status of these States,
This has made the Board's task
easier.

: A real hurdle

The ban imposed by the Union
Government for creation of posts
and other requirements which

was originally up to 30th
September, has subsequently
been extended now to 31st
March. 1985. This is a real hurdle
in implementing rubber
development plans in the North
Eastern Region. We have
appealed to the Government that
the ban should not be made
binding in respect of the action
programme for the North East, so
that we could go ahead with the
proposals, though we are already
behind schedule. We hope that
the Government would pay heed
to our request and accord
necessary exemption.

The State of Orissa is yet another
region where I-rge extent of land
has been spotted suitable for
planting rubber. We hnve been
successful in impressing upon the
Governmerit of Orissa of this
favourable factor. We learn now
that the State Government has
appointed a senior IAS official

as Nodal Officer with clearly
defined tasks for expeditious
introduction of rubber cultivation
in the State both in the tublic
and Private Sectors. This is
indeed a step in the right
direction.

While advocating the cause of
natural rubber and the need for
adoption of rubber cultivation

on large scale, ! have often been
confronted by a question from
certain quarters as to

"Why not face the crisis of
shortage for rubber by
commissioning a few more
synthetic rubber plants w th
adequate capacity to produce
the required quantity"?

Weil, a critical analysis and
assessment of the comparative
advantages and disadvantages of
Natural Rubber and Synthetic
Rubber, will be appropriate and
relevant in this context, more so
when the North Eastern Region

is alt set for a massive programme
of rubber development.

The status of NR

Natural rubber continues to reign
as "nature's most versatile
vegetable product” in view of
its all purpose' quality. Nature
has so graciously endowed
natural rubber with built-in

properties which no sinole

substitute has been able to

* reproduce or match. Also not

. even a near substitute to natural

J rubber has been developed till
now, though science and
technology has made remarkable
strides in recent times.

For underdeveloped economies
natural rubber is best suited, as
it enables exploitation of precious
natural resources like land.
Rubber planting being labour
intensive, can generate greater
opportunites of employment.
Natural rubber production is an
agro-economic activity that could
be carried out even on very small
scale without any risk Also this
will provide a fairly remunerative
return to the producers for about
25 years once the trees start
bearing. Rubt>er planting is an
operation which could be dona
fully with indigenous resources.
Rubber IS a hardy, perennial tree,
idea! for regeneration and
conservation of soil and
afforestation of denuded areas,
As a forest ciop it restores the
ecological equilibrium so badly
upset these days by merciless
deforestation. Then again from
the utilitarian point of view,
rubber trees besides yielding
latex, provides valuable timber
suited for furniture, building
materials and fire-wood. Rubber
trees are also a major source of
honey. Of late, the dried petioles
of rubber leaves have been found
good as splinters of matches. Yet
another advantage with natural
rubber is that, it is a renewable
and inexhaustible resource.

Synthetic Rubber

As against this, synthetic rubber
is made out of expensive and
exhaustible feed stocks like
Petroleum. Setting up of a
synthetic rubber plant is a highly
capital intensive proposition, as
it requires large sized plant and
ma hinery installations of high
capacity utilisation. The global
pattern is. to go in for synthetic
rubber factories with annual
capacity of over 1,00,000 tonnes.
This would be difficult under
Indian conditions, as not only
plant and machinery but also
technical know-how will have to
be imported. Huge industrial



installations for producing
Synthetic Rubber would cause
atmospheric pollution.

Cost-benefit wise also, natural
rubber production is far less
expensive compared to

manufacture of Synthetic Rubber.

For instance, for erecting a
Synthetic Rubber factory of
1,00,000 toil capacity about

: Rs. 800 - 1000 crores will have

i to bs spent, out of which 50%

, will be in the form of foreign

! 'exchange. On the other hand,

i if lands are available, it will be

j possible to reforest 4,00,000

j hectares with rubber with the

1same investment which will

' produce at feast 6,00,000 tonnes

-of natural rubber per year. In

! respect of generation of

; employment on investments, il is
150 times more in natural rubber

I than in synthetic rubber.

The foregoing analysis will enable

to draw the inference that
j investing in natural rubber

I production would be far more
feasible in the socio-economic
setting in developing countries
like India. The same proposition
eminently holds good for North
Eastern Region also.

Utilisation of rubber wood
,in Thailand

1 During our recent study tour of
, the South East Asian countries,

; we had occasion to see quality
furniture and other utility items
fabricated out of rubber wood in
Thailand. We are highly
impressed at quality of these
materials. Certain items of

I furniture looked like white cedar.

We in India have enormous

; wealth of rubber wood which
could be gainfully exploited to
our advantaye. The example of
Thailand is worth emulating in
our Country as we have started
expertencmg real dearth for

. traditional items of timber which
« hag made them highly expensive
I Rubber wood is likely to provide
us the answer In fact isolated
attempts are being made now in
Kerala by certain wood

; fabricators to use rubber wood

. for furniture and building

j materials. But the quality of their

pramota projects tor appropriate
\Jr%itllnaation of rubber wood in

Budget proposals

find in the Agenda
placed before you, the Revised
; Budget for 1984-85 and the
- Budget Estimate for 1985-86
: which is t-s. 15.18 crores '
respectively. The proposals have
i a high degree of R & D
; orientation, sharing over 86% of
j the total budget. About 76®; of
. the total budgets are under PLAN.
, Almost 70% of the total Plan
, provisions is earmarked for
I subsidy for rubber growers

j Pool Fund expenditure meant
m exclusively for rehabilitation of
I small growers are budgetted at

Rs. 1.4 crores for 1984~ and
. Rs. 1.69 crofBs for 1985.86.

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

m on perfecting Tissue Culture
te:hnology in breeding high

. yielding rubber varieties,

. Developing a GE~W PLASM

; Garden, Establishing High

: Altitude Research Stations and

proposals for improved processing

: and cooperative marketing of

: small holders rubber A notable

feature of the provisions is that

the establishment expenditure

m for operating the proposed

schemes has been kept as low as

15% of the total in 1984-85 and

12% in 1985-86.

The revenue from cess collection

is estimated at Rs. 7 crores

during 1984-85 and Rs. 9.35

crores in 1985.86. With effect

from August this year the

; Government has enhanced the

cess on rubber to 50 paise per

kg Even with this enhancement,

the balance of deposits of cess

fund with the Governrrwnt of

1 India which stood at Rs. 23."
crores on 1,4, 1984 would be

! reduced to Rs. 4 71 crores by the

L end of March 1985.

| Demand and Supply

The Statistics and Import | Export
Committee had exhaustively
reviewed the Demand and Supply
position of rubber yesterday.

The notes and minutes of the
same are placed before you.

The deficit lo be met by import
of natural rubber during the year
IS estimated as 29.000 lonnes.
There was some d-alay in effectmg
import and distribution this year
also. You may recall that 1had
stressed on several occasions

in the past that import and
distribulior of rubber should be
restricted to the lean production
months of June - August and
February = March, Unless this

: 15rigidly followed stabilisation of
rubber prices could not be

: achieved.

Challenging task

i The Rubber Board is fully

- conscious of tho responsibilites
cast on it as a result of the

| multifarious development

. activities undertaken. Past

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

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

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

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

. deserves | have been repeatedly

« pleading for this, but of no avail.

« | hope the Government will pay
hoed to our appeal and get us

' ihe due place asexpeditiDUsly
as possible.
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AN EXCLUSIVE TRAINING FOR NUNS

An exclusive training programme for Nuns has been arranged]under the joint auspices of Rubber Board'
and MOC at Vidyanagar near Rubber Research institute,of India. The training programme will be held
on 22nd November 1984. Shri P Mukundan Menon Rubber Production Commissioner will inaugurate
the programme. The function is to be presided over by Shri NK Gopalakrishnan, Managing Direcior

Plantation Corporation of Kerala Ltd. The classes on different topics w/ill be handled by S/Shri MG
Jagadish Das. KK Ramachandran Pillay, PS Kuriakose, Joy P Korah, Rajendran and Smt. S. Sulochanamma.

About 200 nuns from the various dioceses of Kerala are expected to participate in the training
programme. Shri VK Bhaskaran Nair of Modi Rubber Project will preside over the concluding session
of the training programme on the same day. Shri PJ Thomas, Chairman. Rubber Board will inaugurate

The speakers on the occasion include S Shri Manarcadu Mathew, PK Narayanan,Dr. MV Joseph, ad

Rev. Fr. George Vavanikunnel.

I'AttS

m

inmmm

Malayalam and English dailies now-a-days carry farm pages mainly for the benefit of farmers. Useful
articles/notes are being published in these pages which among other things give guidance on calendar
of operations etc. The columns in farm pages serve as a medium to communicate the innovations in
agriculture. To a farmer, his vision gets widened thereby inspiring for new efforts to improve the
productivity. Most of the co-operative Banks have now started a novel programme to display the
farm pages of dailies 'in the notice boards as it would enable their members to read the columns when they
visit the Bank Office. A page is to be displayed for a week. Displaying farm pages similarly by other organ-
isations, like village libraries, social organisations, nationalised banks etc could popularise farm pages effectively.
Such a step would ultimately prove to be a promotional activity in disseminating the latest farm technology.



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

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



KUBBKK SKniNAK

AT VAKATHANAM

A rubber growers' seminar was
held at Vakathanam under the
joint auspices of Rubber
Board. Modi Rubber and the
Co-operative Societies at
Naiunnackal and Vakathanam.
Shri PJ Thomas, Chairman,
Rubber Board inaugurated the
seminar, Shri Jacob Joseph
Kondody presided.

Shri Jacob Joseph Kondody addressing the concluding session.

A view of the gathering

Shfi VK Bhaskaran Nair presented
a survey report. The technical
officers of the Rubber Boaid
took classes on various topics.
ShriJoseph Monipally inaugurated
the concluding session. Shn
Kanam Rajendran MLA
presided. S/Shri Oommen
Chandy MLA. CF Joseph MLA.
S. Gopalan 1AS, Jacob Joseph
Kondody, MV Mathew and Prof.
Rajappa Panicker apoke on
the occasion. Permits were
issued to 18 rubber growers.
Shri VK Bhaskaran Naif
welcomed the gathering and
Shri VM Itty proposed

d vote of thanks.



SEMINAR AT
BADIADKA

The tubbet growsrs assembled
at Badiadka.



UPASI
EXHIBITION

Shri R Venkitaraman, Vice President of India visited the Board's pavilion at UPASi.

Shri Joseph Monipally, Vice Chairman Rubber Board presented a paper at the annual
meeting of the United Planters’ Association of South India held at Conoor.



WORLD BANK

lie OQuputy Minister for |
Commerce. Mr. PA Sangma, ,

who has concluded a two-week shortly.

visit to Malaysia, Thailand, |
Indonesia and Smgapore, said |
that land development schemes |
like that of Malaysia could well
ba iidopted in north eastern
Indici to grow rubber, oilpalm
and other plantation crops.

Mr. Sangma's six-member
dolegdtion included Mr.
Albinston Sangma, a Minister
of Meghalaya, which is one of
the States selected for rubber
plantations along w»lh Assam,
Tripura. Mizoram and Arunachal
Pradesh. A pilot scheme

UPASI

M r George John, President of
the United Planters
Association of Southern India
(UPASI) pleaded for favourable
policy response from the
government for a healthy and
timely implementation of a Rs.
1,600 crore plantation proposal
during the 7th plan period.

AID FOR RUBBER

costing Rs. 6.5 crores to grow
rubber is to be launched

The World Bank is
expected to offer Rs. 100 crores
to the rubber planting scheme.

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

IN ME STATES

In Malaysia' Mr. Sangma held
discussions with Government
leaders to emphasise the necessity
of Malaysia buying more Indian
goods to reduce the
unfavourable trade gap of

P’s. 140 crores out of a total
trade of Rs. 255 crores mainly
because of large purchases

of palm oil and rubber.

During the discu”ions it was
suggested to Mr. Sangma that
joint ventures that produce
value-added rubbe'r goods, food

j and wood products would

Indonesia from which loo India ) be welcome.

plans to buy more' rubber
to diversify imports.

SEEKS MOBE GOVT.

1Absence of proper interaction

; between planners and

" implementors of plans resulted
"in relative failure of tapping
mfull plantation potential during
past five Mr John said m
his presitisnlial addrsss at the
91st Upasi annual conference.
While industry was involved

(The Hindu)

SUPPORT

1in formulation of the 7th plan
! for tea, it has not besn mvolved
i as much for other plantation

i crops. Mr John suggested an

i almost one window arangement
for plantation plans relating to
«taxes and policies relating

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

-



. Gorr~“modity boards and the

grower representation on

like.

Mr John pointed out that the
7th plan involved new planting
of tea, coffee, rubber and
cardamom on about 1.75 lakh
hectares, 95,000 hectares in
non-traditional regions, besides
replanting 85,000 hectares and
infilling in 0.3 lakh hectares.
Studies show up large uncovered
financial gap after counting
financial support from the
commodity boards. There was
need for depreciation allowance
and development fund to be
created from pre-tax profits
for supplementing finance to
enable industry find funds for
development from internal
surpluses.

Mr John emphasised that there
should be no blind enlargement
of areas under coffee while
such areas could be

profitably turned to

rubber. He also warned against
venturing into non-traditional
areas where the cost benefit
did not warrant it

Mr John discussed high Tea
prices and pleaded that if at all

any controls have to be exercised
it is better that they are
imposed by industry itseif. The

government can enter only if
the controls are not found

to be self-manageable. Mr John
pointed out lifting of worst
recession was good news and
improved prices

had had definite influence

on production. South India
would harvest during current
year all-time record crop of
140 million kg of tea, 170,000
tonnes of coffee and 185,000
tpnnes of rubber besides
remarkably recovering in
cardamom producing 3,000
tonnes. Exports of plantation
products should fetch Rs 1,000
during current financial year,
Benefits will go both to the
government and labour.

"One often hears charge about
teas 60 called high prices. |
do not intend to take defensive
posture agomst this allegation
.which stems from comibination
of exaggeration and economic
disorientation. Admittedly market
for tea registered upward trend

~

since 1983 but this is a welcome
development and is a global
and cyclical phenomenon coming
as it does after years of
uneconomic and depressed prices.

it may be asked whether press,
public and the government
would have become sensitive
to the issue had tea prices
gradually risen in parity with those
of other commodities. As it
happened tea suffered long
period of stagnancy and decline
and now a sudden recovery.
Current development also masks j
the fact that during three years
to 1982 many estates were
deep in the red, many could
not meet their debt or pay
suppliers bills, many were in
arrears of wages and statutory
obligations. Public memory
being proverbially short travails
which tea producers have had
to sight of in the present
debate. Against this background j
current market prices for tea
was not a matter of jubilation
but relief having wiped out
accumulated deficit and putting
industry back on rails.

Interests to be protected

Mr John agreed that need of |
consumers' interests should be
protected and mentioned that
producers have made available

some tea at concessional rates |
for certain segments of
domestic market To remove H

psychology of shortage the
industry, particularly in the south, :
voluntarily augmented sales
through auctions. It has loyally
adhered to the government's
policy of augmenting production
to 635 million kg this year.
Mr John said these should [
stabilise prices at customary
low levels.

"Additionally there could be a
serious upsetting of market
forces and a sharp decline in
prices consequent on regulation I
on exports introduced last week. «
"It is my conviction that free* 1
market will serve public better
than a market clustered with
controls such as recent orders
compelling producers to bring
their tea to the auctions or \
seeking valuation by brokers as ;
a precondition for direct exportj

by producers.” Mr John said
Regarding the anticipaed enormous '
coffee crop, Mr John felt t
without a vury substantial increase «
in exports from India from the i
present 40 000 tonnes
international coffee marketting !
arrangement will be of no .
advantage to India, “our large
surplus will have to be sold

at heavy discounts as in last
two years. It is but i
contradictory that coffee is sold !
at a discount in world market
and Indian producers are asked
to pay penal export duty.
There was need for further
relaxation of export duty '
burden.” he said.

Mr John said the 7th programme «
of opening new coffee areas

at high costs was drawn up

on the assumption that world
coffee prices would be
maintained at high levels.

There is hardly any bteakthrough *
in Indian consumption urgently
needed as a corollary to |
developmental planning Overall |
price realisation on 1983-84 t
crop is far less than export
auction average. |If price I
average is again the same or less ;
for current year return on H
coffee would now allow planters '
to see distant prospects.

In the contest of increasing
dennand for rubber and increase
in domestic rubber production
Upasi had never been against =
stop-gap imports but are anxious :
that import management
should ensure fair play
respect of pricing, timing, j
distribution, grades and duty t
structure "Of even more concern
to us IS suggestion by
manufacturers of rubber goods
that it was better to rely on
imports as long-term solution.
Apart from likelihood of world
prices exceeding Indian levels i
as in the past it was
inconceivable that India with :
vast production base and growing i
manufacturing sector should

be dependent on other countries ™
to meet normal domestic
requirement  Extent of gap
relatively small and for an
agro-based enterprise with
outstanding record of production :
growth of 9 percent annual |

in

is
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RUBBER board BULLETIN Since very long Rubber Board has been
) advocating the use of high yielding planting

Published by materials with the object of achieving maximum

output from the rubber plantations in the
THE RUBBER BOARD country. The demand for rubber is increasing
thereby widening the existing gap between

demand and supply. In order to meet the

Eaitot ewer growing demand, rubber production in
PK Ntrayansn the country has to be stepped up by
(PuWlc Rslition* Officer) maximising output from existing holdings and

introducing rubber to new areas. In this
context, more emphasis has to be laid on
the we of high yielding planting materials.

AfSt Editor
KA AT*v(nd»lI»hifi Neif

(Publicity Offic*r) Rubber Board has now invited applications
. for the supply of high yielding planting
ADVERTISEMENT TARIFF materials during 1985 A noHfication giving

details of cost of planting materials, d.stri-

(p>r - Insatiion) bution centres etc has been published in

B«ck eovaf Rs. 400.00 leading English and Malayalam daiKes
covat R». 250.00 Applications which come under Boards aid
Pud psga Rs, 200.00 schevmes will receive priority in the order ot
Half Pege Rs. 100.00 receipts. S_mall rubbe_r would be
allowed price concessions also for budded

Annual Sut>(C>pt>on stumps and budwood. Those who aaN this

in India: R»- 1o opportunity should undertake rubber ~an mg
Fofeign :Rs- 35 with earnestness and enthusiasrn ~  that

throughout the gestation penod
propat maintenance and upkeep could be done.



Regional Office at Nila.nbur

The first planting permit anrt
subsidy cheques were dislributsd
to the growers by Shri. MP.
Gangadharan, Minister for
Irrigation, Kerala and Shri.
Aryadan Mohammed, Member.
Rubber Board respectiveiy at lhe
inaugural function jhetd in
connection with the.opening of®
the new office at Nilambur.
Folicitation speeches v\ere

NEW RUBBER BOARD
REGIONAL OFFICES

Two new Regional offices of the
Rubber Board have been opened
~at Nilambur and  Trir.huf.

* Shri. K. Karunakaron, Chief

* Minister of Kerala inaugurated

« both the offices on 13th April,

; 1985, Shri. PJ Thomas,
Chairman, Rubber Board, presided
over the functions held at
Nilambur and Trichur.



NtW RUBBER BOARD
regional OFFICES

idelivfcrod by S.Shri A, Kunhccrati,
.Member. Rubber Board,

CM John, PP. Moosakulty and
|KR. Purushothama lyer.

IShri. PK. Narayanan. Public
iRelations officer, Rubber Board
twelcomed the gathering and
;Shri MG. Jagadish Das, Joint
mRubber Production Commissioner
mproposed a vote of thanks.
[A larne gathering including the
rubber growers from Malappuram
:District attended the function.

Regional Office at Trichur

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



RUBBER
CENSUS

Rubber Board has started fa census in rubber area of Vaikom .Taluk. During
ihe course of the census, details like actual area under rubber, number of rubber
trees, number of other trees in the area, production of rubber from April 19a4

to March 1985, cultural practices adopted in the rubber plantations, labour
employed etc will be collected. Under the rubber Act 1947, all the rubber
growers have to register their rubber area with the Rubber Board. But many

holdings still remain unregistered with the result in several cases actual
holdings vaiy from the registered area The census currently undertaken woum
help to study lhe difference between the actual area and the registered area in
the Taluk.

Inauguration

Tlie programme was formally inaugurated at a rubber growers meeting on
6th March 1985 ai the St. Thomas Sunday School Hali, Arunoottimangal.Ji®
Shrj P Mukundan Menon, who inaugurated tht; meeting emphasised the now
for a detailed census to asses? the actual area under rubber. He

that the present attempt would help to compile the basic data required by
the Rubber Board. The meeting was jointly organised by the Kaduthuruthy
Rubber Marketing Society and the Rubber Board. Shri NE Antony Nedungottih
who welcomed the gathering advised the rubber growers to cooperate wim
the rubber census sponsored by the Rubber Board. Rev Thomas VadaKKe-
mukalel presided. Shri P Rajendran, Dy. Dev. Officer, Rubber Board Regional
Office, Kottayam proposed a vote of thanks.

The rubber growers who participated in the meeting filed the questionnaires
there Itself and handed over tliem to the concerned officials
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INDIA

in

misconceptions and realities

Many eye brows were raised
when the Government of
Irtdia had finally given the
green signal to the Rubber
Board to go ahead with the
Processing Component of
the Kerala Agricultural
Development Project (KADP)
financed by the World Bank,
The Project interalia includes
the setting up of ten
rubber processing factories
in the predominant rubber
small holder areas to convert
a sizeable share of their
crop into technically
specified block rubber
popularly known as crumb
rubber. This move was
welcomed by a wide cross
section of the people who
were concerned about

the welfare and well being
of the rubber planters
significantly small producers.
However, the idea did not
find favour with certain
sections of the rubber
community. The crepe mill

industr/ saw in it an attempt
to eliminate them from the
rubber scene once and

for all. The rubber dealers

‘Introduction

ndid
of a

is now on the threshold
ravolutionary transition

[from the age old conventional

‘system of processing

into a

SYNOPSIS

whose profits are heavily
dependant on visual grading
system viewed the whole
concept of organised crop
collection and processing
with mistrust- The consumers,
significantly the major tyre
companies knowingly or
unknowingly showed only
limited optimism on the
success of crumb rubber in
India, Medium and small
rubber goods manufacturers
looked upon it with
scepticism and considered it
as a deliberate attempt to
increase the price of raw
rubberto benefitlhe producers
only. All these are now
things of the past as it
happened in the middle of
the last decade. The
Kerala Agricultural
Development Project is
already half way through
and the rubber industry in
general has got reconciled
with crumb rubber by now.
However, it cannot be said
that this polymer has been
readily welcomed and widely
accepted in the Indian
market. Even now there are

; modern era of techntcaliy

specified rubbers and special
rubbers  This change is brought
about by a growing awareness

i on the need to develop
! organised collection, processing

GEORGE JACOB

people yet to be convinced
about the need for crumb
rubber in India. Similarly
there is still quite a lot of
ignorance about this rubber,
particularly its advantages,
among the small and
medium consumers. Probably
this is due to the lack of
appreciation of the need
for India to go in a big
way into crumb rubber
production and also the
absence of a realistic
assessment of its advantages
to the various sections of
the rubber community.

This article is intended to
dispel such doubts if any
in the minds of the critics
by presenting the whole
issue in the correct
perspective. A convincing
analysis is made through
this article to justify the
need for India to go into
crumb rubber production
From various angles and
perspectives. The author is
the A~istant Secretary
{Market Intelligence)

of the Rubber Board.

and marketing of small holders
rubber  The need for
levolulionary changes in the
field of natural rubber
processing was felt as the
structural changes taking place
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Rubber Board has started 'a census in rubber area of Vaikom .Taluk. During
the course of tfie census, details like actual area under rubber, number of rubber
trees, number of other trees in the area, production of rubber from April 1984
to March 1985, cultural practices adopted in the rubber plantations, labour
employed etc wilf be collected. Under the rubber Act 1947, all the rubber
growers have to register their rubber area with the Rubber Board. But many
holdings stilt remain unregistered with the result in several coses actual
holdings vaiy from the registered area. The census currently undertaken would
help to study the difference between the actual area and the registered area in
the Taluk.

Inauguration

The programme was formally inaugurated at a rubber growers meoting on
6th March 1985 ot the St. Thomas Sunday School Hall, Aruiioottimangal<m
Shri P Mukundan Monon, who inaugurated the meeting emphasised the

for a detailed census to assess the actual area wunder rubber. He hcjp«”
that the present attempt would help to compile the basic data required bv
the Rubber Board. The meeting was jointly organised by the Kadulhuruthf
Rubber Marketing Society and the Rubber Board. Shri NE Antony Nedungoiw.
who welcomed the gathering advised the rubber growers to cooperate w'tn
the rubber census sponsored by the Rubber Board. Rev Thomas VadakKe-
mukalel presided. Shri P Rajendran, Dy. Dev. Officer, Rubber Board Regional _
Office, Kottayam proposed a vote of thanks.

The rubber growers who participated in the meeting filed the questionnaires ,
there itself and handed over them to the concernedofficials.



CRUMB RUBBER

IN INDIA

MISCONCEPTIONS AND REALITIES

Many eye brows were raised
when the Government of
India had finally given the
green signal to the Rubber
Board to go ahead with the
Processing Component of
the Kerala Agricultural
Development Project (KADP)
financed by the Wodd Bank.
The Project interalia includes
the setting up of ten

rubber processing factories
in the predominant rubber
small holder areas to convert
a sizeable share of their
crop Into technically
specified block rubber
popularly known as crumb
rubber. This move was
welcomed by a wide cross
section of the people who
were concerned about
the welfare and well
of the rubber planters
significantly small producers.
However, the idea did not
find favour with certain
sections of the rubber
community. The crepe mill
industry saw in it an attempt
to eliminate them from the
rubber scene once and

for alL The rubber dealers

being

Jintroduction

iTndia is now on the threshold
I--mof a revolutionary transition
from the age o!d conventional
system of processing into a

SYNOPSIS

whose profits are heavily
dependant on visual grading
system viewed the whole
concept of organised crop
collection and processing
with mistrust. The consumers,
significantly the major tyre
companies knowingly or
unknowingly showed only
limited optimism on the
success of crumb rubber in
India, Medium and small
rubber goods manufacturers
looked upon It with
scepticism and considered it
as a deliberate attempt to
increase the price of raw
rubberto benefitthe producers
only. All these are now
things of the past as it
happened in the middle of
the last decade. The
Kerala Agricultural
Development Project is
already half way through
and the rubber industry in
general has got reconciled
with crumb rubber by now.
However, it cannot be said
that this polymer has been
readily welcomed and widely
accepted in the Indian
market. Even now there are

modern era of technically

= S, ecified rubbers and special

' rubbers This change is brought
. about by a growing awareness
mon the need to develop

< organised collection, processing

GEORGE JACOB

people yet to be convinced
about The need for crumb
rubber in India. Similarly
there is stiH quite a lot of
ignorance about this rubber,
particularly its advantages,
among the smalt and
medium consumers. Probably
this is due to the lack of
appreciation of the need
for India to go in a big
way into crumb rubber
production and also the
absence of a realistic
assessment of its advantages
to the various sections of
the rubber community.

This article is intended to
dispel such doubts if any
in the minds of the critics
by presenting the whole
issue in the correct
perspective. A convincing
analysis is made through
this article to justify the
need for India to go into
crumb rubber production
from various angles and
perspectives. The author is
the Assistant Secretary
(Market Intelligence)

of the Rubber Board,

and marketing of small holders
erubber The need for
revolutionary changes in the
,field of natural rubber
processing was felt as the

' structural changes taking place



I'tn iho industry characterised

I by the growing pre-eminence
1of the small holding sector
and a gradual reduction in the
average size of holdings
.necessitated it The new era

. heralding the transformation
lfrom the age old conventional
;system of processing and

i marketing into a

‘modern system had already
;been ushered into during

.the last and the present decades
,with the setting up of
‘various crumb rubber factories
;tn the estate and private
jsectors and also und-~r the

j Kerala Agricultural Development
{Project. In order to understand
jand appreciate the relevance
of crumb rubber under Indian
Iconditions, it is essential to
,know what is crumb rubber,
lhow it is produced and what
mare its salient features and
[advantages. So also a brief
review of its origin and growth
is found necesiry to evaluate the
whole issue in the correct
iperspective.

;Crumb rubber

Technically specified naturjl
rubber in block form popularly
known as block rubber or crumb
Irubber is a modern marketable
‘form of dry natural rubber
-with certain distinct advantages
jover conventional grades such
tas ribbed smoked sheets and
(crepes. It symbolises the notable
jbreakthrough achieved in the
iprocessing and presentation
jof natural rubber. It is a
!polymer which maintains the
lintrinsically good and allround
!properties of natural rubber
iand presented in a more
iuniform manner in blocks of
convenient size and packing to
jcater to the specific requirements
lof the rubber consumers. A
Istriking feature of this rubber
is that it has to be graded
and marketed as per technical
specifications laid down

to this effect.

10rigin and growth

"Crumb rubber is the product of
jrelentless efforts made by the
natural rubber producing
contriesu particularly Malaysia

| for presenting natural rubber

I in a comparable form with
synthetic rubber. The fifties and
sixties saw the rapid
development of synthetic rubbers
and the alarming decline of
natural rubbers share of the
total rubber market This caused
serious concern to natural
rubber producing countries.
There was widespread fear of
the eventual eclipse of natural
rubber as indigo was displaced
by its synthetic alternative.

It is common knowledge that
synthetic rubber,

being a factory product,
be made to conform to
, specifications by suitable
ladjustments in the feed stocks
I used for its manufacture,
whereas natural rubber received
* from rubber trees has certain

| inherent properties. Since

; latex and field coagulam
(scrap rubber) received from
the rubber trees are the same
irrespective of whether tt is

can
rigid

produced in an estate or a
small holding, the quality of tha
processed rubber by and

large depends on the system
of processing. This was the
starting point for major natural
rubber producing countries
significantly Malaysia to think
seriously on ways and means to
make natural rubber comparable
with its synthetic substitute.
The research work done in this
regard in Malaysia bore fruit
and they came out with
jStandard Malaysian Rubber

| (SMR) in the middle of the
‘wixties. The initiative taken by
+Malaysia in this regard was

jfollowed by other major natural
rubber producing countries.
Within the last two decades of
existence, crumb rubber has
won world wide acceptance
and rocognition as evidenced
by the consistent increase in
the production and export of it
in the major rubber producing
countries. In 1982, the total
exports of crumb rubber from
Malaysia was 42% of the total
natural rubber production

there. The corresponding
percentage in Indonesia was as
high as 72. Even during the
late seventies and early
eighties when the rubber

industry the world over wa.
passing through an unprecsdeniorf
recession, crumb rubber
maintained and even strengthansH
Its position in the

market. In 1982,
were set in the
Irom Malaysia.

new records
-xports of SMR
Exports of

in 1982 from the exports in
1981. This bears ample
testimony to the growing
popularity of this polymer.
Block Rubber in India
rubber production started
in India in 1974-75. The reason
for 1ts late arrival in India
can be attributed to the lack
of enough rubber production

to meet the requirements of the
rubbfAr goods manufacturing
industry in the country. The
rubber produced indigenously is
fully utilised by our rubber
goods manufacturing industry
and the deficit is made good by
imports. Besides, the country
was also traditionally used to
the conventional grades of
sheet and crepe and therefore a
change was not felt necessary.
Under scarcity conditions, no
serious thought was given

JO bring about drastic changes
in the field of processing

until 1t became a necessity
due to the pressure of
circumstances.

Slock

mAt present there are ten crumb
I rubber factories m the country
mof which four are in the
estate sector, three in the

I co-operative sector and three
!'in the private sector. Besides,
mthere is also a pilot crumb
erubber factory owned and
:operated by the Rubber
mwhich can not be strictly
classified as a commeicial factory,
; It procures latex and scrap
mainly from the Board's own

; experiment stations. This

| factory is also geared for
;undertaking extensive research
on various aspects of crumb
rubber production, such as raw
material procurement,

, improvement in plant and

I machinery, quality control,
development of special rubbers,
effluent treatment and
dischaige and market promotion.

Board



Eventhough there ate eleven
factories with an annual installed
capacity of 14250 M. tonnes
production of crumb rubber
has been much below the
desirable level. Production

of crumb rubber in the country
has been showing erratic
trends right from the beginning.
Variations in market demand,
labour unrest other problems
faced by the existing units etc
are reasons attributed to this.
In 1974-75 crumb rubber
production was only 670 tonnes
which had shot up to 3467
tonnes by 1976-'77. Since then,
there has been ups and downs
in the total production of
crumb rubber. In 1980-81
production reached the level of
2416 tonnes from which it has
declined to 1853 tonnes by
1981-82  Since then, an

i increasing trend is observed,
j Production has reached 2919

; tonnes by 1973-'84 from

, 2240 tonnes in 1982-'83.

t The infant crumb rubber industry
i in the country received an

j impetus and face lift with the

' implementation of the Kerala

‘ Agricultural Development Project.

j The Rubber Processing
Component of this project

. interalia includes the setting up

I of nine new 10 tonnes per

i day crurr™d rubber factories in
' a phased manner in the
predominant small holder areas

to convert their crop into
technically specified block
~rubber and the expansion of

; tho existing co-operative

; factory at Palai to 10 tonne

, per day capacity. It was
lenvisaged thdi when the project
1factories are fully operational,

« 3'ona will be contributing
25.000 tonnes of crumb rubber
to the total availability. The
expansion of the Pdlai
factory and the setting up of
one factory each at Calicut
and Kanjirappally have already
been accomplished. These
factories are now under
commercial production.
lactofy each at Palghat
Moovattupuzha and Thodupuzha
and the pxpansion of the
kanjirappally factory to 20
lonnes per day capacity are now

One

fn an advanced stage of
‘mplemgntation. The present
rndioations are that World Bank
assistance may not be
Jorthcoming for the remaining
tour factories originally planned
under the project. Besides,
there are also proposals to set
up crumb rubber factories by
public sector plantations and
certam private estates. Therefore,
assuming only seven factories
under the World Bank

Project, the total block rubber
production in the country is
expected to reach around
22.000 tonnes by 1986, which
may go up further to 38 000
tonnes by 1990

Production of crumb rubber

under scrap based crumb
rubber which are ISNR 10.

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

it

Advantages of crumb rubber ~
Crumb rubber possesses certain!
specific advantages over
conventional prades of ribbed i
smoked sheets and crepes.

They are:- i

(1) being available in five ]

well defined grades,
Production of crumb rubber correct choice of the grade '
, invoWes a series of unit 1 to suit the requirements
; operations such as pre cleaning. ! of the consumers is easy '
i blending, final size reduction . )
; drying and packing. The raw (2) being processed in buik
® rubber in the form of latux : quantities adopting latest ,
I and of scrap is converted into technology, variation in
> crumbs after precleaning te_ch_nologlcal properties
| operations to remove foreign W'.th.m the same_grade s
: matter, washed, dried at a g”a'm”m flatcw\\tatlr:gl
temperature not exceeding o? t?wre qr:\aN' n},nateorr;agoand .
; 110'c compacted into blocks of processing J
' standard size and shape and '
, wrapped in low density (3) bfeing possible to assess
., polythene film. Grading is done ! the actual content of i
, by takmg samples from bales i foreign and volatile matter, \
> representing each lot and realistic assessment of >
testing for dirt, ash, volatile the worth of the material m
matter, nitrogen content, initial is possible
: plasticity and plasticity retention * (4) being marketed in compact |

' index. It is then packed in
high density polythene bags
marked with the grade and net i
weight. Each bag contains
two blocks of 25 Kgs each.

Grades of crumb rubber )

in India, crumb rubber is to be
: graded and marketed adopting |
ISI specifications and therefore
it is called Indian Standard
Natural Rubber (ISNR). The
grades of ISNR laid down by
the ISI can be broadly
classified into two, viz latex

. based crumb rubber and scrap
. based crumb rubber based on
1 the starting materials used

; for production. There are two
I grades under the latex biased
crumb rubber namely ISNR 5
(special) and ISNR 5,

:jimilarly there are three grades

polythene wrapped bales.
contamination of the
rubber on storage, handling
and transportation can
be prevented i

Cost benefits by using

: crumb rubber

It is well recognised that price
is the most important factor
influencing the selection of
rubber grades by the consumers.
However, market price alone is «
not sufficient for selecting [
rubber grades. In fact, the |
overall cost of production and '
the quantity and quality of the
saleable products are also
important factors to be
considered. The following
benefits in cost and quality by
using crumb rubber regularly are
worth mentioning;



1)

(@)

®)

4)

)

Crumb rubber can ba
efficiently handled at all
stages of external and
internal transportation in
view of the optimum bale
size and compact nature
of bales. This will reduce
handling and transportation
cost

Crumb rubber being in
standard size and compact
shape, can be conveniently
stored one above the
other and the floor area
required will be much
less compared to that for
conventional grades.

This will result in savings
on storage cost

rubber does not
require removal of bale
cover, precleaning, bale
cutting and straining.
Besides, being processed
from crumbs, it requires
comparatively less
pre-mastication. Itcan be
fed directly into the mil)
(depending upon its
initial plasticity and mill
size) of banbury. The
extent of cost reduction in
this respect can be quite
significant in terms of
labour, power, and
machinery output. Besides,
use of block rubber can
minimise certain
production problems
wastage and variability in
product properties

Crumb

raw materia! testing as
well as in process testing
can be minimised by
using crumb rubber with
guaranteed specifications.
Factories where facilities
are not available for
quality control testing van
therefore avail of this
advantage

Since dirt, volatile matter
and ash content are
controlled and regulated
and there is no bale
coating, consumers can
obtain a more realistic
pricing advantage in terms
of the actual worth of
the material

I Is crumb rubber an absolute
; necessity in India ?

After
growth and development of
crumb rubber industry in India
and assessing the specific
- advantages accruing to
consumers by
i now com®© to
i issue. ShouldIndia go
; way into crumb rubber
production? Opinions differed
1 considerably on this issue.
; People who are familiar with
the problems of rubber plantation
industry and those who are
farsighted enough to forsee some
of the changes in the structure
of this industry welcomed this
proposition without any
loservation or hesitation.
However, some sections of the
rubber community held
divergent views on this issue.
Some people argued that since
India is stilt not self sufficient
in this strategic raw material,
maximum priority should be
given to maximise production
so that imports of rubber can
be minimised and thereby
drainage of valuable foreign
exchange prevented. As such,
diversion of scarce capital for
building up crumb rubber
factories, could wait till we
achieve self sufficiency in rubber.
However, they agree that, if
India is exporting natural rubber
there would have been a
definite case for starting crumb
rubber factories so as to
remain competitive in the
international markets. Another
line of thinking is that since the
rubber consumers in the
country are happy and contended
with conventional grades why
should crumb rubber be imposed
on them? To substantiate this
argument further, it is pointed
out that a request for crumb
rubber, should have come from
the consumers because afterall
they are the section to
clamour for improvement in
; quality. The consumers never
asked for it. Yet another group

thinks that the Rubber Board
*is trying to transplant the
SMR concept in India just

for the sake of technological
' improvement in processing and

having glanced through the

rubber
usingit,lelt eygn on the viability of crumb
the moskvitdiber production in
in abig J Serious doubts were also

presentation of natural rubber
without assessing its absolute
“ “fitiors

I

W hile the above arguments against

: crumb rubber can be concede

mas containing some stuff,
some sections went

| further ahead and cast aspersion.?

India,

i raised in these quarters on the
j market prospects of crumb
; rubber in the country. A
I careful analysis of their
larguments will reveal that their
1 antagonistic attitude to crumb
I rubber is not based on valid
f grounds, instead, it is a frantic
| attempt to protect and
| safeguard their own interests.
I The crepe mill industry have a
genuine fear that crumb rubber
i wiil pose a potential threat
‘to Its very existence. Their
' fear is some what well
founded also. In Malaysia,
I creoe mills made a gradual exit
sfrom the rubber scene with
{ the advent of the SMR age.
, It is quite natural that rubber
i dealers will not be happy
about any standardisation in
quality which may tell upon
. their profits. They were very
Jsceptical about the whole idea and
' there were even attempts to play
>down the demand for ISNR
grades. Their anxiety to retain
the system of conventional
. processing and visual grading
system connected thereto is
therefore quite understandable.
However, the most surprising
was the lack of enough
+ patronage to crumb rubber from
the tyre manufacturers It is
indeed dismaying to watch their
subdued interest and enthusiasm
; because they are the people
j to reap tha maximum benefits
.by using it. Their limited
wnterest in this rubber is all
the more significant considering
the fact that almost all the
technical collaborators of these
companies are convinced about
the advantages of crumb
| rubber and most of them ara
using it on a regular basis.
ilt therefore becomes obvious
‘that there are quite a lot
| of misconceptions about
| crumb rubber even now among



the various sections of the
rubber community. Probably |
this may be due to tlie lack |
ol a realistfc assessment to <
evaluate the pfos and cons of *
introducing crumb rubber into

the country. Let us now

proceed to analyse the
circumstances which necessitated

introduction of crumb rubber
in a big way in India. It is
expected th~t this will dispel

the misgivings and doubts, if
bny, still remaining in the

minds of the critics.

Crumb rubber and the
consumer

The resistence to crumb rubber
is much more in evidence in the
consumers camp. Therefore,
the first task is to establish
how crumb rubber will benefit
rubber consumers more than
any other section. Higher
prices of crumb rubber vis-a-vis
the prices of conventional
grades are often reported as

the reason for their resistance
to crumb lubber. However,
this is due to the lack cf an

assessment of the net benefits
accruing to them by using it
It is, widely accepted that
price IS not the only
consideration guiding purchase
decisions. The overall cost of
production, the net worth of
the material, quality of finished
products etc. are also equally
important aspects to be
considered. In fact due to a
short sighted approach in which
the price of rubber at a point
of time is only considered

in isolation the importance of
availability of rubber of consistent
quality at relatively stable
prices throughout the year is
often lost sight of. If J
realistic assessment Is made,

it will become obvious that
the consumers will stand to gain
by switching over to such a
polymer rather than depending
exclusively on grades which are
inconsistent in properties and
erratic in supply. Consumers
are the most benefited by
crumb rubber as would become
evident from the following
arialysis.

Availability of graded sheets
Complaints are often voiced by

consunierson the nort- avallah\lltyl
O' graded sheet rubber of H
prescribed quality at reasonable

that thjs u only a temporary ;
imbalance m supply which

will get corrected over a period™
of time. But the fact
this IS the cumulative result

of many factors including the
structural changes taking place
in the rubber plantation
mdustry and as such it

will continue to be a regular
feature in the years to come.
The reasons for this are not
far to seek. Bulk of the graded
sheets available in the country
are produced by large estates.
Cost of production of sheet
rubber has been going up in
the recent past without a
corfesponding increase in

the premiums of such grades.
This has made many estates to
think of alternative sources

to dispose of their crop.

Coinciding with this development ;

is the sudden spurt in the
demand for field latex
consequent on the boom for
latex concentrates. Field latex

which was at one time sold at

a price less than lot, price
started commanding premiums
extending even up to Re. 1
per Kg.
latex, the estate could also
dispense with processing and
marketing cost. It is therefore
natural that estates find it a
lucrative proposition which
guarantees a better return and
at the same time save the
trouble and responsibilities of
processing and marketing.
However, the net result of this
development is that a sizeable
quantity of latex is siphoned
off from the quantum of latex
going into the production of
graded sheet rubber. This

in turn paves the way for
frequent imbalances in the
availability of graded sheets,
wide fluctuations in their prices
and down grading in quality,

Quality of small holders rubber

While this is the case with
estates, there has also been a
consistent deterioration in the
quality of sheet rubber produced
by small holders. It is common

is that |

By selling the crop as :

knowledge that the sheets
produced by small holders
significantly petty small holders
are mfenor in quality mainly
due to the crude method of sum
drying and kitchen smoking
followed by them. Only a
percentage of the small \
holders own the essential
facilities for producing good
sheets. Lack of cleanliness
collection, coagulation etc.
is also found to be common.
The spiralling cost of firewood
has rendered operation of
smoke houses for the production '
of quality sheets quite an
unattractive proposition. The
old practice of using a fallen
rubber tree, or for that matter
any tree, to cite an example,
for the operation of smoke :
. houses is not at all profitable ,
i due to the very high prices of
i timber and firewood. Yet
| another important reason is the i
| lack of sufficient incentive to '
I
I

~
~

in

small holders to improve the
quality of sheet rubber
, produced by them. The
m contributing factor is found to
be the conventional system of -«
processing and the visual
, grading system connected thereto.
The small holders are fully i
aware that even if better sheets '
are produced by using improved
+ methods of processing, they .
will not be compensated for i
their efforts as the existing
W marketing system allows the
i purchase of their rubber only ¢
i as 'lot' without grading. As such |
J the need of an average smallm
" holder is just to produce a ]
sheet with the least minimum '
W processing operations. It is i
therefore quite natural that such i
sheets suffer from lack of sufficient j
smoking, over smoking undried *

patches impurities and so on.
L Future outlook J
; The circumstances leading to \

[ the gradual deterioration in s
quality of sheet rubber produced >
in the country have been H

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

: this context it b~omes ]

s necessary to examine whether ;

: this is going to be a regular !

. feature and if so the impact of ,

1 it on the availability, quality »



and prices of graded sheet
rubber in the long run. For this
purpose it is necessary to
examine the chang«?s taking

. place in the rubber plantation
industry as a whole.

Sheet rubber

: The rubber plantation industry
in India is passing through a
structural change, which is

I brought about by the gradual

; breaking up of large plantations
new plantings by subsistence
-farmers and sub division and
«fragmentation of existing small
lholdings, due to various

' socio-economic factors. The net
eresult is the emergence of the
i small holding sector as the

I dominant partner in tha industry.
1in 1960-61 small holdings
;accounted only for 59% of the
;total area under rubber in the
[country which increased to
167% by 1970-71- It further
jincreased to 74% by 1982-83.
j Similarly the share of small
+~holdings to total production has
increased from 25“o'n 1960-61
to 56% by 1970-71: It further
increased to 7 1 by 1982-83.
Yet another striking feature

;of this change is the fastiy
lincreasing number of petty
“small holdings which has now
gone upto 23% of the total
number of holdings. This change
lis truly reflected in the average
size of the holding. The
;average size of the holding was
;1.34 hect. in 1960-61 which
!'has come down to 1.23 hect.
Iby 1970-71. It has declined

" further to 1.02 hect, by 1982-83.
1Past trends unmistakably show
jthat proliferation of small
holdings will accelerate further
iin the years to come. Since
ithe sheets produced by small

. holders significantly petty smalt
jholders are inferior in quality,
Lit is but natural that the
jdirect impact of the structural
Ichange on the industry is a
‘gradual decline in the quality
lof sheet rubber. The impact of
;this is being increasingly felt
;now and many consumers

are rather compelled to buy
lower grades, accepting it
"reluctantly as higher grades at
;enhanced premiums. On the
:one hand there is deterioration
Iin quality and on the other
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in premiums, that too
In both ways

increase
for lower quality.
the consumers stand to lose.

If things continue at this rate
the day is not far off when

consumers have to knock from
one source to another to

procure enough raw rubber
prescribed quality, to meet
their requirements.

of

; Crepe rubber

Deterioration in the quality of
crepe rubber produced from
scrap rubber is still more
significant. The scrap rubber
produced by small holders is
allowed to deteriorate in quality
because of its unscientific
storing in the growers courtyard.
By the time it reaches the
commercial crepe mills after
passing through one or two
market intermediaries, the quality
would have deteriorated further.
In fact an attempt is made

in the commercial crepe
mills to upgrade the quality of
such deteriorated scrap,

without much success. Since
estate brown crepe produced

in the country is not subjected
to anv specifications,
adulteration of the scrap with
inferior quality skim rubber,
bark particles etc is quite
rampant. It is interesting to
note here that bulk of the
estate brown crepe produced in
the private crepe mills cannot
even be called as crepe as
per the standards laid down
the Green Book. Quality
problems of the crepe produced
in private crepe mills are
increasingly felt by major
consumers, significantly tyre
companies who consume almost

n

75% of it. They are, therefore,
the worst sufferers in

this regard.

Crumb rubber and the

small holders

The decision to go in a big

way for organised processing of
small holders crop was also
taken to ensure a better return
to the small holders. In order
to understand and appreciate
this aspect it is necessary to
examine the present system of
marketing of small holder's
rubber.

3

There is a marksting n.t wo,l
for small holders rubber
involving a chain of aaenHBc
which has bean evolved thtouoh
the past many years. It ~
< consists of primary dealers
middle dealers and big dealarc
| Primary marketing co-operaiives
‘ are also an integral part of
! this chain. However, their
| share of the market is
considerably low. Their system
of operation is more or less
* like middle dealers. Primary
dealers operate at the village
level and serve as the first
outlet for small holders rubber
into the market. Middle
dealers operate at towns and
buy rubber mostly from primary
| dealers and medium and big
: estates. From the middle
dealers the rubber passes to the
big dealers operating at
important rubber markets in
the country At the level of
the big dealers, proper grading
and packing are done before
the rubber is despatched to the
ultimate consumer. Under the
visual grading system followed
in the country, grades are
decided on visual inspection
without relevance to the technical
properties despite the broad
guidelines and norms laid down.
The main drawback of this
system is that it paves the way
for upgrading and down
grading according to demand
and supply forces. The visual
grading system revolves around
the ‘lot' price It is interesting
- to note that there is no
specified grade as 'lot'. It just
denotes a mixture of RMA 3,4
‘and 5. Under the present
system, small holders rubber is
‘ purchased at a discount to
the ‘lot' price- by primary
‘ dealers. The rubb«>r thus collected
by the primary dealers is sold
to middle dealers as ‘lof
itself for a small margin of
profit. The discount made from
the market rate represents the
. profit margin of primary dealers.
At the level of the middle
dealers, sorting and grading
j done to some extent. But
actual grading takes place only
at the level of the big dealers.
It is worthwhile to note
here that tho sheet rubber

is



produced by small holders doss
not undergo any change when
it passes from one market
intermediary to another before
it reaches the final consumer
ultimately. However, grading,
packing and transportation etc.
are services provided by dealers
signiHcantly big dealers.

Grade differentials for small
holders sheet rubber

Due to the regular reporting of '

‘lot" prices in local dailies,
(he farm gate price received
by small holders is comparatively
high in the case of rubber.
But the difference between
the farm gate price and the
price ultimately roceived by big

dealers represents the marketing
margin. Even after giving due
allowance for the services

provided by dealers in grading,
packing, transportation etc,,

the marketing margin is found
to be still high. The point
stressed here is that grade
differentials which ought to have
gone to the producer, have in
; fact accrued to the tntermediaries
because of the present system
, of marketing chatacterised by
visual grading which is again a
: by product of the conventional
I system of processing.

* Price of small holders

scrap rubber

; The toss sustained by small
i holders in the sale of thaii scrap
, rubber is still more pronounced.
Unlike the price of sheet
, rubber, the prices of scrap
; rubber are not reported in
= local dailies. As such the
| compeiitivB status enjoyed by
smalt holders in the sale of sheet
‘ rubber is totally absent in the
jcase of scrap rubber Bulk of
tsmall holders scrap is purchased
, by unlicensed dealers who
visit the holdings periodically.
;"he common practice is to
negotiate a price for the whole
lot rather than sorting out
Igood quality scrap and paying
la good price for it. Since
;the small holders are not keeping
labreast with the latest price
‘trends due to its non availability,
;'hey are not in a position to
l'ascertain whether the price

received is reasonable. Besides,*
faulty WBighments are also
methods used by unlicensed
dealers to exploit the small
holders A peculiar feature of
this system is that many growers'
do not even realise the actual
extent of loss sustained by
them in selling scrap rubber
to these petty traders.

The entry of crumb rubber !
factories into the scrap market <
has totally changed the situation '
in favour of the small holders.
The system of purchase of
scrap rubber at a fixed price
formula by the KADP factories,
rendered enough stability to
the scrap prices. This becomes
evident if the increase in the
price of scrap rubber since the !
establishment of the KADP
factories is closely examined.
Prior to the setting up of the
World bank aided KADP

factories, the difference between
‘lot' price and scrap rubber
was well over Rs. 4 per Kg.

This has narrowed down to
Rs. 2.50 to 3 par Kg. by now. |

Prospects of special rubbers

Many people still consider !
crumb rubber only as an
improvement in the presentation
of natural rubber with technical -
specifications. In fact it is
much more than that. It
symbolises the starting of a new
era in the field of natural

rubber processing in the country.
Lot of work is now in progress
throughout the world for the
development of various customer
oriented polymers. The
rationale behind these efforts

is to develop certain special
grades which would cater to the
specific requirements of the |
consumers, With the increasing
mechanisation and sophistication
of the plant and machinery of
the rubber goods manufacturing ;
industry, lot of emphasis is
laid on techniques which would
enable to dispense with

certain initial stages in product >
compounding in the face of
mounting cost of production
significantly labour wages. Itis
therefore logical to expect an
increasingly important role for
special rubbers in the future set |
up. Operations like '

pre-mastication, to cite an j
example, which is at present i
done in the factor/ could be '
totally dispensed with if a

viscocity stabilised rubber is used. j

A glowing example of this i
shift towards special rubbers
from ordinary grades is visible :
in Malaysia. Crumb rubber
factories there were producing !
only ordinary grades to start
with. Since then Malaysia has <
come a long way in the
development of special rubbers.
When crumb rubber was
introduced into the world market;

u tor the first time, arrangements '

were also made simultaneonsly

to monitor the views and
attitudes of customers to this
rubber on a regular basis.

The market feedback thus
received gave valuable information :
on the choices and preferences'
of consumers. Based on this,
regular and continuous research .
ensued which culminated in the
development of special rubbers
such as constant viscocity
rubber, low viscocity rubber,
general purpose rubber, tyre
rubber and so on. Most of
these rubbers are well received
in the market.

India being a developing country,
it is very essential that our
limited polymers are utilised in

an optimum way. We cannot
afford to waste any of the
available rubbers. Development <
of special rubbers has therefore
much more relevance in India
under the present situation.
Efforts may have to be made
to develop special rubbers

to cater to the needs of various
industry groups by judicious
deployment and diversion of the
available latex and scrap so
that wastage of rubber can be
brought down to the minimum.
Special rubbers like viscocity
stablised rubber possesses
promising prospects in our

. country due to the constraints

on power. The role of crumb
rubber in this regard needs

no emphasis as it is the

starting point for development of
special rubbers. ~

Organised processing

To sum up the points alread/ |



j discussed, there is a consistent

( decline in the availability

! of graded sheets from the
estate sector, gradual erosion
in ihe quality of small holders
sheet rubber and deterioration
in the quality of crepe rubber
produced from small holders

: scrap rubber. The consumers feel
mto a greater extent. The

: producers, significantly the

j petty producers are also equally
affected by the existing

: conventional system of processing
I and visual grading system

i connected thereto as it deprives
I them of grade differentials for
their sheet rubber and a fair

. return for their scrap rubber.
Moreover, with the increasing
‘* sophistication in the technology,
plant and machinery of our
~rubber manufacturing industry

I and the deep impact of constraints
* like power shortage on its
mgrowth the need for special
«rubbers will be very keenly felt
;in the country in future.

After having identified the

‘ problems and the requirements

I 'let us examine the most idea)

: method to set things right.

' Here it is to be emphasised that
an individual approach to
improve the quality of rubber
is rendered difficult because

; there are nearly 1.75 Jakh
growers who can not be
practically reached, individually.

; The objectives of maintaining

; regular availability of higher

‘ grades of rubber with consistent

I'quality at relatively stable
prices, ensuring a better return
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to small producers and
prevention of degradation of small
holders scrap rubber can be
achieved by collecting the

Conclusion

It has already Omn osiaDiished
beyond doubt that the decSlI

crop from the growers before taken to set up a chain of
deterioration and converting it | crumb rubber factories is a
into high quality rubber through | step in the right direction. It

beneficial to the consumers

and producers alike. The
consumers are benefited by
regular availability of specified
grades of rubber of consistent
quality at relatively stable
prices. Similarly the producers
significantly the petty producers
are assured of a better

return for their crop. From the
national point of view, the

gradual erosion in the quality
of sheet and crepe rubber

In j has been arrested and a technical
! orientation brought into the

+ field of processing and

; marketing of rubber. Moreover,
mwith the setting up of crumb
' rubber factories, the required

* infrastructure has already been laid
i down in the country for the
mdevelopment of special rubbers,
which is the need of the day.
A beginning is only made and

improved processing techniques
in central factories. Collection
of latex and scrap can be
effectively done through a net
work of collection centres in
the predominant small holder
pockets. The collection centres
thus set up can, in course
of time, be converted into small
holder development centres
which can serve as the nucleus
around which the entire process
of modernisation of small
holdings can be taken up.
nddition to collection of
crop these centres could arrange
the required inputs and
appropriate technology to
the growers for scientific
cultivation of rubber. Another
advantage of this system is
that the central factories can
sell their products directly to the
consumers and thereby secure
a better sales realisation by 1we have yet to go a long
minimising marketing margins ; way in this field. Concerted
A portion of the profits thus ; efforts are therefore called for
made, can be channelled back ;to develop special grades to suit
to the growers as differential the specific needs and
payments in the form of requirements of our rubber
purchase bonus. This is manufacturing industry. i can
precisely the programme be confldentvly said that with the
envisaged under the Rubber Ipassage of lime crumb rubber
processing Component of the iwm be better understood and

. appreciated in the country.
Kerala Agricultural Development !
Project financed by the [
World Bank. .

ALL-SR TYRES A REALITY

The Soviet Union's rubber industry has developed all-synthetic-rubber radial and aircraft tyres, according

to top industry officials there

cut costs and reduce the industry's already meagre dependence on imported natural rubber.
in speeches given during Septembers KP '84

developments
Conference in Moscow.
spoke at length-and
Dr PFv Badenkov,

were mentioned
No details were given on specific achievements,
in broad terms-about their efforts to upgrade

Director of the Scientific

The innovations are part of a major effort in the USSR to automate plants,

The tyre
International Rubber
although Soviet officials
rubber product manufacturing
Industry, mentioned the

Research Institute of the Tyre

development of an alt-SR aircraft tyre-whtch would be a significant innovation, according to Western

aircraft tyre

industry sources. Badenkov said

the USSR has been mass producing all-SR car,

truck and agricultural tyres 10 years, and maintained that they are “in no way inferior to
NR based tyres." Now, he added, "aircraft tyre manufacture from SR has also been established.”
Elsewhere in the world, NR s considered a vital ingredient in aircraft tyres because of its

impact strength.



: lacking due to the hesitation on
: the part of the

PROSPECTS OF
PUNCTURE
TAPPING IN
SPECIFIC
AREAS

Puncture tapping as a method
of exploitation has been
extensively evaluated on a wide
variety of Hevca cultivars of
various age groups. The
results obtained from these
studies suggest that it may not
be a suitable method of
exploitation for use throughout
the economic life of the
Hevea tree for two reasons.
One is the poor yields which
are inferior to those obtained i
from conventional tapping systems \
after two years of tapping. H
The other is the adverse bark
reactions in certain
wound-susceptible cultivars.
view of these constraints
puncture tapping was found to {
be unattractive for large-scale
adoption as a routine method
of exploitation.

In !

However, puncture tapping was
considered to have potential
for areas with acute shortage
of skilled tappers or in situations ,
where there is a prevalence

of bad conventional tapping.
Thera has also been further
evidence recently in support of i
the suggestion that it could
be used as a method to
exploit immature rubber for a
limited duration of one or
one-and-half years prior to the ,
trees attaining the desired
girth sizes necessary for

conventional tapping. Further ;
confirmation in support of this ;
suggestion has. however, been <

industry to .
provide areas for commercial-scale [
evaluetion.

This hesitation partly stems
»Om the apprehension that early
stimulation may be injurious j

to long-term yield response

and sinco at some stage these ;
puncture-tapped trees have to '
be converted to conventional
tapping there are doubts about
the subsequent long-term

yield performance of the pane!.

As implicit in the method

the bark treated with ethephon
IS not removed by tapping;
thus the residual stimulant or
Its breakdown products remain
on the panel for prolonged
periods. The cumulative effects
of residual stimulant on the
bark tissues and in particular
the latex vessels are yet
unknown factors.

However, there has been
evidence that good yields can
still be obtained from these
panels when tapped on
conventional system after varying
periods of micro-tapping.

The markedly higher yields than;

those obtained during
micro-tapping

suggest that non-remnval of

treated bark does not adversely!

affect the yielding capacity
of the panel.

To further determine that the
presence of stimulant on the
panel for prolonged periods hasj
had no deleterious consequences,
it was considered useful to
study if the previously
micro-tapped and stimulated
panels had the capacity to respond
to restimulation on conventional
t-ipping. This study was

also of interest since it could
establish if an ethephon-
stimulated panel would

preclude obtaining positive
responses to re-application of
ethephon in situations where
the first round of applications
did not result in marked
increases in yield normally
associated with ethephon
stimulation. This article discusses;
results obtained from several
trials comparing yields obtained;
from conventional tapping wi~h
and without stimulation of
previously puncture-tapped panelsj

Discussion

The yield responses obtained
from conventional tapping
of previously puncture-tapped j

panels, subjected to three levels
of ethephon stimulation, show ¢
that the yields obtained on
conversion to conventional
tapping without .stimulation were
very marked ITab/e 1). This

is evident from the high
percentage yields obtained

relative to iS &.2 tapped
unstimulated control trees. The i
preceding levels of stimulation '

« had no influence on yields

. Obtained as

| apparent from a comparison

* between trees previously treated

+ wrth 2.5%, 5,0»; and 10,
ethephon.

= All trees which were restimulated

. conventional tapping gave

. yields which were in excess

of those obtained from trees

which were not restjmulated.

This suggests that there were

positive yield responses to

restimulation. In contrast to

trees that were not restimulated,

the magnitude of yield

responses obtained from trees

which were restimulated was

| influenced by the preceding levels
of stimulation during puncture
tapping. Thus, trees which were '
stimulated with a low

j concentration (2.5";) of ethephon
during period of puncture

« tapping gave the highest yield
responses when restimulated

* on conventional tapping. Trees

1 which were previousJy stimulated

1 with higher concentrations
(5"j and 1Q00) of ethephon
generally gave lower order of

| responses to restimulation

]

Puncture tapping may not be
a suitable method of
exploitation for use. But

it is considered potential for
areas with acute shortage
of skHled tappers or where
there is a prevalence

of bad conventional tapping.
Following is a detailed
account of the prospects

. of puncture tapping

reproduced from RRIM
Planters' Bulletin,



Table
Response of panels previously treated with different concentrations

of athephon to

(Clone RRIM 600 (BO-2)—Twelve months)

Previous stimulation

Nil
(1.59. monthly) stimulation
2.5--E
Rep 1 181
Rep 2 173
5.0%E
Rep 1 184
Rep 2 208
i0.0%e
Rep 1 180
Rep 2 187

All trees were previously puncture-tapped for period of thirteen months
and then changed to JS d/2 tapping.

Figures given are responses expressed as percentage of JS d/2

unstimulated control trees.
Ready-to-use commercial

to groove monthly.

Mean base yield (iS d/2 control) was 56g per tree per tapping.

ranging from 14% to 34%
above the corresponding
non-stimulated trees.

Previously puncture-tapped panels
treated with three concentrations
of ethephon applied at three
frequencies when tapped
conventionally without stimulation
gave yield increases of 18% to
36% relative to jS d/2 control
trees (Table 2). Trees
previously stimulated at weekly
intervals gave higher yields
than those stimulated at
fortnightly or monthly intervals.

Trees which were previously
stimulated with the higher
concentrations {5 and 10%) of
ethephon were those that were
restimulated on conversion to
conventional tapping.

Despite the preceding higher
intensity of stimulation, these
trees responded positively to
restimulation as evident from
the belter yield resj™nses
obtained, in comparison with
trees that were not restimulated.
The previous history of
stimulation did not affect the

Response to restimulation {%)

ethephon formulations were used.
Restimulation by application of ethephon (10%) at 0.5g per tree

L magnitude of yield responses
obtained from restimulation
restimutation on conventional tapping on conventional tapping. Thus

trees which were stimulated
with 1004 ethephon at weekly
intervals during puncture
tapping gave yield responses to

Stimulated re/:ﬂg:‘t;in(ank) restimulation which were
with 10%E comparable to those obtained
from trees previously stimulated
with 10% ethephon at monthiv
235 54 intervals. Similarly, trees
223 50 treated with 5% ethephon
at monthly intervals had
comparable yield responses to
200 16 those obtained from trees treated
222 14 with 10% ethephon at
monthly intervals.
Trees which were stimulated
;gi ;58 during the period of puncture

tapping with the same
concentration and dosage of
ethephon recorded marked
increases in yield relative to
d/2 tapped unstimulated
contol trees when converted to
conventional tapping without
stimulation (Table 3).
There was positive yield response
to restimulation for all five
replicates, ranging from 34%

Table 2.
Responses of panels previously treated with different concentrations
of ethephon at various frequencies to restimutation
on conventional tapping
(Clone PR 107 (BI-2)—Twelve months)

Previous stimulation Response to restimulation (%)

(1.5g, 18 monthly) Frequency ) Nil ) St_lmulated
stimulation  with 10%E

2.5%E Weekly ! 136

Fortnightly i 120

Monthly i 118

5.0%E ~Weekly 128
\ fortnightly 179
Monthly 210

i

10.0%E Weekly 206
Fortnightly 220
Monthly ' — 213

All trees were previously puncture-tapped for period of eighteen months
and then changed to jS d/2 tapping.

Figures given are responses expressed as percentage of JS d/2
unstimulated control trees.

Ready-to-use commercial ethephon formulations were used.

Restimulation by application of ethephon ~0%)
to groove monthly.



105% above that of
unstimulated trees.

Another group of trees which
were stimulated with similar
levels of ethephon during
puncture tapping despite being
treated with various formuiations
(which oniy differed in type
of bark penetrant and detergent
{ncorporated in the formulation)
; recorded increases in yields
t when tapping was changed to
: conventional system without

! stimulation (Table 4).

\ The increase in yields was similar
j for the other three replicates

j with the exception of one

| replicate.

Trees which were restimulated
on conventional tapping recorded
marked increase in yields, in
excess of the corresponding
unstimulated trees. The
positive responsesto restimulation
was obtained for all four
replicates with yield increases
ranging from 47% to 70%
above those of unstimulated trees.

Table
restimulation on conventional tapping

Responses to

0= PUNCTURE TAPPING N SPECIFIC AREAS
Table 4.
p s to r lation on con tapping |
(Clone RRIM 600 (B0-2)-Twelve months
Response to rssfimulation f&
Replicate . 10%E t1.5g) Additional
stimulation rnonthly response (%}
21 115 185 70
: 118 165 27
118 174 56
4 108 171 63
Mean 115 s 174 ‘ 59

'O'Petiod of twelve months i

and then changed to JS d/2 tapping.

Panels of all

trees during puncture tapping subjected to same

conc(ehntratlon/dosage of ethephon (5% at 0.5g) for period of twelve
onths.

tion of formulation

Variation treatment
incorporating different bark
Ethephon formulated in palm
Figures given are responses
unstimulated control trees.

Restimulation by
groove monthly.

oil

3.

(Clone RRIM 600 (BO-2)— Ten months

Response to restimulation (%)

Nil
stimulation

Replicate

! 169
190
134
182
188

S A RN

Mean 173

Additional
19“;En.5a)
nwnthfy response (%)
248 1 79
224 34
239 105
248 ; 66
241 53
240 67

t All trees were previously puncture-tapped for period of twelve months
and then changed to iS d/2 tapping.

' Panels of all trees during puncture tapping were subjected to same
concentration/dosage of ethephon (5%) monthly for period of twelve
months.

| Variation between treatment involved advance application of stimulant

i to either dry or wet panel at different Intervals prior to each

! stimulation.

i figures given are response expressed as percentage of [|S d/2

i unstimulated control trees.

j R»ady-to-use commercial ethephon formulations were used,
j Restimulation by application of ethephon (10%) at 0.5g per tree to

1 groove monthly.

expressed

applicant of ethephon

penetrantr;nd detergent.

was used.

as percentage of 1S d/2

at 0.5g per tree to |
Data presented here confirm

the earlier reports that previously
puncture tapped and stimulated

1 panels give very high yields

; conventionally.

when they are retapped i
The good yields
were obtained irrespwttve of

the preceding intensity of
stimulation. This could pvossibly
be attributed to the very low
levels of crop extraction during
puncture tapping and the |
effects of residual ethephon. >
In addition, it is now evident
that these panels maintain a
capacity to respond positively to m
restimulation on conventional .
tapping. Although the magnitude |
of the response differc:i, the
potential to respond was not
diminished by the previous
intensity of stimulation. The
results suggest that positive
responses to restimulation can

be obtained provided the earlier
cycle of stimulations does not
result in excessive crap extraction. ;
The presence of ethephon or

its breakdown products on the
panel for prolonged periods has '
not adversely affected the
subsequent yield performance

of the panel. In the tight of



this knowledge there is a need conclusion can be made: ' duiing puncture tapping,
for the industry to evaluate

!

this technique so that its ' e Previously puncture-tapped and Prcsonce of ethephon or jig
effectiveness can be established stimulated panels when breakdown products on the
on a Wider scale. The converted to conventional panel for prolonged periods
information thus generated will tapping give very high yields = does not adversely affect its!
determine if this method of subsequent yield performance
exploitation can be used to reduce : « Positive responses to
the uneconomic immature - restimulation on conventional The absence of deleterious
phase of the Hevea tree. In tapping can be obtained consequences provides support
view of this the institute wouid ! from previously for the suggestion that early
welcome offer of commercial puncture-tapped trees, exploitation of immature
areas for joint evaluation from ( trees can be carried out by

industry. !« Good yields and positive puncture tapping for a

. responses are obtained duration of one to two years

Conclusion irrespective of the preceding prior to opening for
From the foregoing the following intensity of stimulation conventional tapping a

SPLIT ON NR SPECIFICATIONS

Malaysia wants to change its technical specifications for Standard Malaysian Rubber some time
next year, but rubber traders and consumers sesm dubious as to tfie need for a change and
divided as to what kind of new specifications they would want. Malaysia is looking to adopt
mepragmatic” new specifications for SMR that will also be acceptable to NR consumers, said
Tan Sri Dr BC Sekhar, Chairman of the Malaysian Rubber Research and Development Board,
at a thtee-day SMR revision workshop held at the MRRDB's British headquarters at
Brickendonbury. The workshop was attended by representatives from all major U, S., European
and Japanese tyre makers, as well as rubber traders and representatives from European manu-
facturers of industrial rubber products. Attendees have been reticent about what was discussed
at the meeting. "If anything is going to be said, it should be said by the Malaysians, not
us," said one attendee. Inside reports, however, indicate that there was considerable dissent
over what the new SMR specifications should be. Trade sources say that Malaysia would
like to limit SMR specifications to three grades, with no latex grades at all. They add that
SMR-20, as it exists today, will cease to be produced after next year. Malaysia gives reasons
of changing technology for its desire to change SMR grades. "Natural rubber is now facing
a situation very different from that when the SMR scheme was introduced almost 30 years
ago," said Sekhar. With the wupsurge in radial tyre production and increasing automation in
manufacturing plants, the predictability and consistency of NR quality has become an even
greater concern among NR consumers, he added. "Malaysia now wishes to consult consumers
to find a scheme which will fit the demand of the new technologies,” he said. Some observers,
however, are cynical about the Malaysians' motives, "What would the Malaysians consider
pragmatic?” said Robert B Baird, Robber Trader and President of Robert B BairU a Co.
Southampton N. Y. "“That's simple-l think it's whatever makes the most bucks for Malaysia '
NR specifications, he added are "a thing that is forever evolving. It evolves privately between
consumers and dealers on one hand, and between producers and dealers on the other." Baird did
not attend the workshop at Brickendonbury. Neither did Thomas Cole, Chairman of the Tiro Division
of the Rubber Manufacturers Association. When asked about the plans to change SMR specifications.
Cole said "I would assume they (the Malaysians) would seek some comment through out the industry
before they take such a revolutionary step. " Mone of the tyre makers has yet submitted oriy
suggestions for changes, according to a Malaysian Rubber Bureau spokesman. He also could not
say whether Malaysia's recently created SMR GP (generel purpose) grade, which has been gaming
increasing acceptance among rubber consumers would be affected by specification changes.




rwdoer tree,
J. brosHiensis. is indigenous to
the Amazon basin, having been
introducQd to Malaysia and
Sri Lanka in the latter part of
fho last century, and subsequently
to oiher parts of Asia and to
West Africa. Asian production
of natural rubber quickly
surpassed that of South America,
and the rapid development of
the industry in Malaysia,
Indonesia and more recently
Thailand, has resulted in the
region becoming the centre of

nevea

the world's natural rubber

industry. agricultural export, being
Today, Asia accounts for 90 displaced from this position only
per cent of global output and in 1932 by palm oil and its
Malaysia, Indonesia and Thailand products: earnings from rubber
alone for almost 80 per cent. in that year amounted to
Together these three major M$2655 million, while those
South-East Asian countries also from palm oil reached

account for most rubber that MS2746 million.
is traded internationally-no

less than 88 per cent in 1982. Indonesia ranks second, with

output of around 1 million

Malaysia, by a sizeable margin tonnes, or one quarter of the
is the most important producer, world total. As in Malaysia,
although at one time Indonesian the bulk of output Is exported
output was some-what greater. and rubber is an important

In 1983. world production
amounted to nearly 4 million
tonnes, of which Malaysia
contributed 1.6 million tonnes
or 40 per cent (Table 1).

source of foreign exchange. In
Thailand, where production

has been moving up steadily in
recent years, output now
amounts to almost 600 000

Natural rubber was for many tonnes, some 15 percent
years Malaysia's leading of the world total.
Although natural rubber can be extracted from numerous

trees and shrubs, brasi/iensis |s the only source now being

commercially exploited. The rubber tree takes five to
eight years before it is of commercial

a productive life of 25 to 40 years. In about the tenth
year of productive use, yields reach a maximum and

some ten years later begin to decline rapidly.

Improved tapping methods and more effective application of

Stimulants offer other routes to higher yields. Stimulants
whose purpose Is to prolong the latex flow by retarding
coagulation, have been in use for many years. Such

technigues may eventually persist the gap or at least
narrowed substantially. The following article is a commodity
profile on rubber written by Lloyd Chilvers and Terence

j Burley in ASIAN AGRIBUSINESS (Vol. | No. 6).

j The article assures a place for rubber in Asia's future.
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There are several other
comniercially significant producers
in Asia. India's output amounts
to 168 000 tonnes, all of
which goes to meet the need*
of the country's relatively
well-developed rubber
manufactures industry, while
China produces an estimated
150 000 tonnes, this again
being consumed domestically.
In Sri Lanka, production has
fallen slightly during the last few
years but sti/l amounts to

137 000 tonnes, nearly all of
which is exported, and the
Philippines now produces 75 000,
most of which goes to meet
local demand.

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

important role to play.

Where Indo-China is concerned
the general easing of the
various hostilities means that
rehabilitation of the rubber
industry can be undertaken.
For example, Vietnam's rubber
plantations are reported to
have expanded by 20 000 ham
1983. The plantations in the
south now total 100 000 ha
in area, of which half was
planted after the liberation of
the south in 1975, By the end
of 1985, rubber trees are
expected to be cultivated on
750 000 ha of land in the country.
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this knowledge there is a need
for the industry to evaluate
this technique so that its
effectivenoss can be established
on a wider scale. The
information Thus generated will
determine if this method of
exploitation can be used to reduce
the uneconomic immature
phase of the Hevea tree, tn
view of this the Institute would
welcome offer of commercial
areas for joint evaluation from
the industry.

Conclusion

From the foregoing the following

Malaysia wants to change

conclusion can be made;

*

Previously puncture-tapped and
stimulated panels when
converted to conventional
tapping give very high yields

Positive responses to

)
restimulation on conventional .

tapping can be obtained
from previously
puncture-tapped trees,

Good yields and positive
responses are obtained
irrespective of the preceding
intensity of stimulation

>

SPLIT ON NR SPECIFICATIONS

its teclinical

during puncture tapping.

Presence of elhephon or its
breakdown products on the
panel for prolonged periods
does not adversely affect its
subsequent yield performance

The absence of deleterious
consequences provides support
for the suggestion that early
exploitation of immature
trees can be carried out by
puncture tapping for a
duration of one to two years
prior to opening for
conventional tapping q

specifications for Standard Malaysian Rubber some time

next year, but rubber traders and consumers seem dubious as to the need for a change and

divided as to wiiat kind of new specifications they would want.
"pragmatic" new specifications for SMR that will

Malaysia is looking to adopt
also be acceptable to NR consumers, said

Tan Sri Dr BC Sekhar, Chairman of the Malaysian Rubber Research and Development Board,
at a three-day SMR revision
Brickendonbury. The workshop was attended by representatives from ell major U, S., European

and Japanese tyre makers,

facturers of industrial rubber products.

at the meeting. "If anything

us,” said one attendee. Inside
specifications should be.

over what the new SMR

workshop held at the MRRDB's

British headquarters at

as well as rubber traders and representatives from European manu-
Attendees have been reticent about what was discussed
is going to be said, it should be said by the Malaysians, not

reports, however, indicate that there was considerable dissent
Trade sources say that Malaysia would

like to limit SMR specifications to three grades, with no latex grades at all. They add that
SMR-20, as it exists today, will cease to be produced after next year. Malaysia gives reasons
"Natural rubber is now facing

of changing technology lor

manufacturing plants, the

upsurge in radial tyre production and
consistency of NR quality has become an even

its desire to change SMR grades.
a situation very different from that when the SMR
ago," said Sekhar. With the
predictability and

scheme was

introduced almost 30 years

increasing automation in

greater concern among NR consumers, he added. "Malaysia now wishes to consult consumers
to find a scheme which will

however, are cynical about

fit the demand of the new technologies,"” he said. Some observers,
the Malaysians' motives. "What would the Vlalaysians consider

pragmatic?" said Robert B Baird, Robber Trader and President of Robert B Baird £t Co..
Southampton N. Y. "“That's simple-l think it's whatever makes the most bucks for Malaysia

NR specifications, he added are
consumers and dealers on one hand, and between producers and dealers on the other.' Baird did

not attend the workshop at Brickendonbury. Neither did Thomas Cole, Chairman of the Tire Di

"a thing that is forever evolving.

It evolves privately between

on

of the Fubber Manufacturers Association. When asked about the plans to change SMR specifications.
Cole said "I would assume they (the Malaysians) would seek some comment through out the industry
before they take such 2 revolutionary step. " None of the tyre makers has yet submitted any
suggestions for changes, according to a Malaysian Rubber Bureau spokesman. He also could not
say whether Malaysia's recently created SMR GP (general purpose) grade, which has been gaming

increasing acceptance among

rubber consumers would be affected by specification changes.



rubber tree, hevea
J. brasil/ensis, is indigenous to
the Amazon basin, having been
introduced to Malaysia and
Sri Lanl<fl in the latter part of
the last century, and subsequently
to other parts of Asia and to
Wesi Africa. Asian production
of natural rubber quickly
surpassed that of South America,
and the rapid development of
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the industry in Malaysia,
Indonesia and more recently
Thejiland, has resulted in the

region becoming the centre of
the world's natural rubber

industry. agricultural export, being
displaced from this position only

Today. Asia accounts for 90

per cent of global output and in 1982 by palm oil and its
Malaysia, Indonesia and Thailand products: earnings from rubber
alone for almost 80 per cent. in that year amounted to
Together these three major M$2655 million, while those

from palm oil reached
MS2746 million.

South-East Asian countries also
account for most rubber that
is traded internationally-no

less than 88 per cent in 1982. Indonesia ranks second, with

output of around 1 million

Malaysia, by a sizeable margin tonnes, or one quarter of the
is the most important producer, world total. As in Malaysia,

although at one time Indonesian the bulk of output is exported
output was some-what greater. and rubber is an important

In 1983, world production
amounted to nearly 4 million
tonnes, of which Malaysia
contributed 1.6 million tonnes
or 40 per cent (Table 1).
Natural rubber was for many
years Malaysia's leading

source of foreign exchange. In
Thailand, where production

has been moving up steadily in
recent years, output now
amounts to almost 600 000
tonnes, some 15 percent

of the world total.

rubber can be extracted from numerous
brasiliensis jg the only source now being
The

it is of commercial

Although natural

trees and shrubs,

commerciatly exploited, rubber tree takes five to

eight years before use and then has

a productive life of 25 to 40 years. In about the tenth
year of productive use, yields reach a maximum and
some ten years later begin to decline rapidly.

Improved tapping methods and more effective application of

stimulants offer other routes to higher yields. Stimulants
whose purpose is to prolong the latex flow by retarding
coagulation, have been in use for many years. Such

technigues may eventually persist the gap or at least

narrowed substantially. The following article is a commcKlity
profile on rubber written by Lloyd Chilvers and Terence
Burley in ASIAN AGRIBUSINESS (Vol. I No. 6).

The article assures a place for rubber in Asia's future.
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There are several other
comrr*ercially significant producers
in Asia. India's output amounts
to 168000 tonnes, all of
which goes to meet the need*
of the country's relatively
well-developed rubber
manufactures industry, while
China produces an estimated
150 000 tonnes, this again
being consumed domestically.
In Sri Lanka, production has
fallen slightly during the last few
years but stilt amounts to

137 000 tonnes, nearly all of
which is exported, and the
Philippines now produces 75 000,
most of which goes to meet
local demand.

Rubber is produced on a modest
scale in Burma. Vietnam and
Kampuchea and, indeed, rubber
is produced by every SE Asia
nation with a suitable climate.
Thus the list embraces even
tiny Brunei. In some cases, for
example Kampuchea, extensive,
but neglected, plantations
exist; in others, such as Laos,
‘wild" rubber has an

important role to play.

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



Table 1

Production of Natural

1977
Malaysia 1B88
Indonesia 835
Ihailand 431
Sri Lanka 146
Vietnam 42
Kampuchea 15
India 152
Burma 20
China 50
Philippines 56
Other Asia 5
Total Asia 3340
World total 3615

Rubber (‘000 Tonnes)

1979 1981 1982 1983*
1570 1510 1517 1562
905 868 880 1003
531 504 552 580
153 124 125 137
50 40 40 45
10 1 1 5
147 151 166 168
20 20 20 25
91 128 140 150
63 75 74 75
5 5 3 2
3551 3426 3518 3754
3860 3690 3755 3985

* Provisional or estimated for soma countries.

Source;

Gridi et al (1930)
World Bank (1982)

Smit (1982)-—low growth scenario

—medium growth scenario

—high growth scenario

Source; see bibliography.

The importance of natural
rubber to the economies of
several Asian nations stems
primarily from its export potential,
but it has other features which
make it of interest. In
particular, cultivation and tapping
is labour-intensive and mostly
not amenable to mechanisation,
and thus Is a major source

of employment: some 1.5
million families are thought to
be engaged in rubber
cultivation in Indonesia alone-
This has not been without its
problems, however, since in
Malaysia labour shortages have
sometimes prejudiced rubber
production. In Indonesia,
though, establishment of rubber
smallholder schemes is seen

as an important element in the

Rubber Statistical Bulletin.

Demand (‘000 Tonnes)

1985 1990 1995 2000
5245 6135 __
4585 5565 6670
4123 4897 5135 6083
4304 4876 5051 6216
4508 4780 5203 6349

country's transmigration
programme.

Rubber production has also
provided a base upon which
to develop a local rubber
products manufacturing industry.
Here, as in so many other
matters concerning natural rubber.
Malaysia has taken the lead
and now has a small but
thriving
catering to export as well
as domestic markets.
which produces no rubber,
has meanwhile carved
unique role in the rubber trade.
Large volumes, principally from
Malaysia, are imported for
remilling and
exported to many parts of
the world,

rubber goods industry
Singapore

itself a

including Western

regrading and then '

«Europe and the USA. as
ewell as consuming countries
in the Far Eastern region.

Production and processing

Although natural rubber can be
extracted from numerous trees
and shrubs, hevea brasiliensis
is the only source currently
commercially exploited. (There
has in recent years been
renewed interest in the potential
of parthenium argentatum, or
guayule, particularly In the
USA and Mexico). The rubber
tree takes five to eight years
before it is of commercial

use, and then has a productive
life of 25 to 40 years In about
the tenth year of productive
use, yield reach o maximum and
some ten years later begin to
decline rapidly Natural rubber
is obtained by tapping (ie

the controlled wounding) of
the trunk of the tree, which
yields liquid latex.

A variety of yield-enhancement
techniques are employed wilh
improvements constantly being
made. However, the lags
between planting and maturity,
and the lengthy productive
life of the rubber tree, mean
that scientific and agronomic
advances often take many
years to be introduced on a
significant scale, and even longer
to have any substantial impact
on output. Efforts have
recently been made to improve
yields by broadening the
genetic base, but attention
has for the most part focussed
on other means.

Reduction of immaturity period
is a particularly useful
development since it improves
raturns in the early years,

an important consideration for
both estate and smallholder
projects, and there is scope for
changing the time-sequence of
yields such that high yields
are obtained in the earlier part
of the tree's lifespan-the so-called
precocious yield characteristic.
Higher yields must of course
go hand in hand with other
favourable secondary
characteristics such “as resistance
to disease and pests as well
as wind damage. Some very



hfgh-yiolding varielios are not
recommendod because of inferior
secondary characteristics, while
some with outstanding secondary
characteristics have unacceptably
poor yields.

This dilemma is being resolved
hy the use of increasingly
sophisticated grafting techniques.
It has for some years been

the practice to propagate using
budgrafting, in which a
high-yielding trunk clone is
grafted onto a vigorous seedling
root stock- This has now

been refined with a second
graft, resulting in a three part
tree with a good root system, a
high-yielding trunk and an
excellent canopy which is not
susceptible to leaf disease.
Such techniques are already in
commercial use in Malaysia

on a limited scale.

Improved tapping methods and
more effective application of
stimulants offer other routes to
higher yields. Depth of
incision, positioning of tapping
points and frequency of the
tapping operation all help to
determine yield, and must be
carried out in an optimal
manner to maximise output. A
new method, puncture tapping,
may eventually replace
traditional methods, its attraction
lying in its lower labour
requirement.

Stimulants, whose purpose
prolong the latex flow by
retarding coagulation, have been
in use for many vyears. They
are used only on older trees,
and they have proved to be
especially valuable on those due
for replacing in 5-10 years,
whore yield increases of 130
percent have been achieved.
Stimulants may be used to
improve yield, while maintaining
tapping frequency and intensity,
or to maintain yield but with
appreciably reduced tapping,
thus offering savings in

labour costs, increasingly
affective stimulants are now
entering use.

is to

Such techniques may eventually
permit the gap between
attainable and actual yields to
bo closed, or at least narrowed

Rubber latex in
Southern Thailand,
produce one sheet of natural

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

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

i and Sti

individual trays on a family rubber farm in
Each tray holds enough
rubber.

latex to

by individual smallholders is
usually sheet which is air-dned
(USS). while smoked sheet
(RSS) comes mainly from
estates. Such rubber is visually
graded. Block rubbers, or
technically specified rubber (TSR)
as it is usually known, is
typically factory-produced
because of {he more sophisticated
techniques and machinery which
are required. TSRs were
introduced by Malaysia in 1965
as the SfAR scheme. Rubber
classified into each of the
several grades thus conforms
to certain specified te:hnical
characteristics, this uniformity
enabling particular customer
requirements to be met.

Other countries subsequently
introduced similar schemes-
Indonesia (SIR), Thailand (ITR)
Lanka (SLR)-and
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TSRs today account for about
45 per cent of tubbtjr exports
from the region.

World market

rubber's share of the

(ie natural plus
synthetic rubber) market declined
progressively up lo 1974, as
supplies were unable to keep
pace with demand and
synthetics, which were relatively
cheap, captured many of the
outlets formerly the province of
natural rubber. By 1974 its
share had fallen to only 29
per cent and, although the oil
shock prompted a modest
switch back to natural rubber,
taking its share to 32 per cent
in 1975, it subsequently
settled at around 30 per cent.
In the last year or so, natural
rubber's market share, however,
again appears to have

edged upwards.

Natural
eiaslomer

W hile there is a part of the
total rubber market that can for
technical reasons be met only
by synthetics, and a part
which similarly can be met
only by natural rubber,

the residual component of the
market, the size of which is
surrounded by some controversy,
is theoretically open to both
types and usage is determined
primarily by relative price levels.
Thus, natural rubber's current
share of around 30 per cent is
not a technically determined
maximum: if supplies were
available at a competitive price,
it could recapture at least
some of the ground lost to
synthetics. It has been
suggested that, in fact, natural
rubber could take more than
40 percent of the elastomer
market on technical grounds.
With total elastomer demand last
year in excess of 12 million
tonnes, this would mean that
well over 1 million tonnes
additional natural rubber could
be placed in the market.

End-uses for natural rubber may
be numbered in the hundreds,
but by far the largest use

is in tyre manufacture which
takes as much as three-quarters
of total supplies, compared
with only about 60 per cent

ten years ago. This has resulted
from the trend towards radial
tyres, which require a higher
proportion of natural rubber,
and the increasing share of
large-size tyres in total tyre
production (large tyres also use
a greater proportion of natural
rubber). Demand for natural
rubber in the tyre sector has
outpaced the increase in supply,
and its share of tyre rubber
demand has risen, but
consequently natural rubber's
share of non-tyre usage has
declined. Non-tyre uses include
a variety of other automative
applications such as hoses, as

well as belting, footwear, and
sports, household and
medical goods.

Rubber in Malaysia

Rubber cultivation in Malaysia

is concentrated in the peninsula,
which provides about 97

per cent of the country's total

output. In peninsular Malaysia
a total of 1.7 million hectares

are planted to rubber, of which
smallholder area accounts for

about 72 percent. There are
some 500 000 rubber
smallholdings which range in

size up to 40 ha although most
are below 4 ha and many are
considerably smaller. Productivity
on the estates is much above
that of the smallholder sector:
while accounting for 28 per cent
of planted area, the estates
contribute 40 per cent of output.
Nevertheless, the estate sector
has since the early 1970s
diminished in importance as new
smallholder schemes were
established and estates were
drawn by the attraction of other
crops, such as oil palm.

Government has taken a close
interest in the smallholder sector
through the Rubber Industry
Smallholder Development
Authority (RtSDA), set up in
1973 to oversee the development
of smallholdings and co-ordinate
activities of other agencies;
through the Federal Land
Development Authority (FELDA),
which is responsible for
developing new areas; and
through the Malaysian Rubber
Development Corporation
(MAROEC), which was founded

in 1971 to improve the
marketing of smallholder rubber
These and other bodies have
served to put Malaysia at tho
forefront of the development
of rubber as a viable crop.
Malaysia has been the instigator
of many of the improvements
which have been introduced in
recent years to culnvatmg

and processing practices and
techniques, and it has done much
to improve the status of
natural rubber among end-users.

As part of a more general
programme to add value to its
agricultural exports, Malaysia
also led in developing a rubber
manufacturing industry among
producers. Current domestic
usage amounts for only about
65 000 tonnes, but a variety
of goods for export such as
rubber gloves and sports goods
are already manufactured, and
there is very considerable
potential for the future.

In Indonesia

As in Malaysia, rubber is
essentially a smallholder crop
in Indonesia. Production is
concentrated in Sumatra, which
accounts for 72 per cent of
the nation's total output, but
rubber is also produced in
Kalimantan (16 percent), Java
(10 per cent) and Sulawesi (2
per cent). A total of 2.5
million hectares were planted
to rubber by 1980, a figure
which has continued to rise
since that time. About 80
per cent of the area is
smallholder, the balance
comprising both government-
owned and private estates.

Overall, yields are only about
half those of Malaysia, and
smallholder yields are particularly
low, at only 290 kg per ha-
Among the contributory factors
for this poor performance

hove been cited inadequate
access to capital and technology,
thus preventing replanting

with high-yielding varieties,
insufficient application of
fertiliser, and poor standards of
maintenance. Estate yields by
contrast are, by and large,
internationally competitive.



Over the lasi ten yeais,
considerable efforts have been
made to revitalise the smalfholder
sector, although to date with
only limited success, Ret-sarch
stations have been established
and. with assistance from the
World Bank, nucleusestate
schemes (NES), smallholders’
rubber development projects
(SRDP) and the project for
rehabilitation and extension of
i export crops (~RPTC) have been
set up. The NES scheme, for
~exampie, which is not limited
mto rubber, involves government
= estates functioning as nuclei,

' co-ordinating the development
o< surrounding smaliholdtngs
and providing processing

= facilities for smallholder output.
: Such schemes are still in their
minfancy but offer considerable
| opportunity for improvement in
piifticular areas; the very wide
wand fragmented geographical
spread of rubber smallholdings
in Indonesia, hovk~ever, makes
the upgrading of the sector a
; formidable task indeed,

-

In Thailand

. Production is concentrated in

; the south of the country, and
Thailand relies more heavily on
the smallholder than do either
Malaysia or Indonesia. In
1979. a total of 1.5 million
hectares were planted to rubber,
* of which smallholdings
comprised more than 1.4 million
hectares Not only are yield
low in Thai:find. but the country
has beun very much less
successfull than its competitors
‘n moving towards production
of TS'~s. Indeed, their production
: has actually declined in recent
years, to about 80 000 tonnes
last year, only 14 percent

of total rubber production.

- e e

. Nevertheless, production of rubbtr
« filis expanded more rapidly in
. Thailand than in any other
country.Output increased from

i m 000 tonnes in 1960 to
* 290000 tonnes by 1970 and
I 000 tonnes by 1980, and
; Dy last ydtir had rejched an

estimated 585 000 tonnes.

Most observers expect Thailand
occupy an increasingly

‘friportani role as a rubber

p~A'Ancer over the coming years -
and there is indeed great
e'fpansion. Much of
the problem of low yields
can, however, be traced to the '
very limited planting of
high-yielding varieties; of the
planted area in 1979. only
=2 per cent comprised such
varieties, whereas, for example,
almost all Malaysian estate

types'~™ with high-yielding

t Isewhere

In contrast to most other
countries, and all of the major
producers, rubber cultivation

in Philippines is conducted
wholly on estates. Output
continues to increase, albeit at
a slower pace than in the
1970s and yields are most
impressive. Limited further
expansion is certain, but there
are no plans for major
investment in the rubber sector.
In Sri Lanka, some 230 000
ha are devoted to rubber
cultivation, split almost evenly
between smallholdings and
estates (although, in the

Sri Lankan context, the
definition of smallholding is
such that it includes only those m
holdings of less than 4 ha,

in contrast to the more usual

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

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

comprises
290 000 ha, three-quarters
of which is Operated by

smallholders, which number
around 230 000. Average size
of holding is therefore very
small at only about 1 ha.
Replanting, following recent
mmations by the Rubber Board
of India, is now proceeding

at the rate of 15000 ha a
year. Production is likely to
continue to increase, although
any such output is expected
to be absorbed by the country's
maturing rubber products
industry,

Future prospects

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

To be sure, long-term demand
forecasts have continuaify been
revised downwards in recent
years, as less favourable
scenarios have been envisaged,
but then so too have forecast;
of natural rubber availabiiity.
But even the least optimistic |
demand forecast anticipates

a level of 4.9 milion tonnes

by 1990, compared with 3 95
million tonnes m 1983, and
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over 6 miUion tonnes by ihs
turn of the century; suggesting
increase in
output will be required over
thd next fifteen or so years
(fable 2). And, even were a
less optimistic view taken,
ttiere would still be very
considerable potential for the
absorption of higher output.

Meeting this increased demand
will require not only heavy
investment but an
enduring commitment to
improving yields from existing
rubber areas ihrough replanting
with higher-yielding materials,

In his opinion,

practices and other agronomic
techniques, enhanced recovery
and collection, and the
streamlining of marketing
systems. New areas will
probably need to be given
over to rubber although recent
experimentation has shown

that the massive improvement
in yields which is now technically
feasible could, if realised
across-the-board, alone be able
to meet the anticipated level
of demand. And, to make

the most of future opportunities,
producing countries will need
to change the grade and type
composition of pjoduction

to meet the evolving pattern

also

of consumer demand as well
as just expanding output;
technically-specified rubber will
continue to replace visually-
graded, and demand wili
increasingly centre upon the
main commercial grades,
although at the same time
certain speciality grades will
need to be developed. These
are relatively straight-forward
adjustments; the main challonge
is to steadily increase total
output to satisfy demand,
This is an opportunity not to
be inissed by the South-East
Asia producer-exporters.

the average yield of 890 kg/hectare/year could be increased to 2000 kg. with modern

scientific and technological inputs. "Genetic upgradation"” is the main path towards increasing productivity.

Dr.
methods,
He said that intense efforts to
way in Malayasia.

Citing the example of RRIM-600,

Sekhar explained genetic

new tapping systems and

Dr.

engineering,
inter-cropping,
increase production from 2000 kg.

Sekhar said that this alone could be planted anywhere

the
all

IRRDS-sponsored Germ Bank,
aimed at improving natural rubber productivity,

the rubber growing areas, and
per annum. Nearly 70 per cent of the rubber -cultivation all
different) is in the hands of small holders

Efficiency of the small holder

Compared to the estate sector, the small holder productivity is lower.
sector should come forward to transfer appropriate technology to the small holder so that there could be

overall
prime factors for yield increase.

enhancement of production.
The small holder in Kerala, given the proper technological

yield stimulation
to 4000 kg. are already under

in

the yield could come up to as much as 1500 to 1600 kg. per hectare

over theworld (and India is not

Dr. Sekhar suggested that the estate

Moderately deep tapping with controlled stimulation is one of the

guidance and

price assurance, would have no problem in being able to produce 1500 to 1600 kg/hectare,year.
Talking about price stabilisation of na'ural rubber. Dr. Sekhar said that in a controlled economy such as

in India, evolving and maintaining a price mechanisTi should be easier.
manufacturers and an expanding domestic consumer market.
and hence the price

having producers,
rubber is now in a buyer's mark
be in the
a price stabilisation mechanism.

et,

come to a negotiated understanding.

With limited land available

natural

the

for

rubber

innovations and modern planting practices.

demand for rubber,

planting and

rubber forecast to go up to 7.2 million MT by 2000 A,D

is controlled by the consumers.
longterm healthy growth of both the producer and consumer sections in India to operate
To arrive at a mutually acceptable formula,

in the

India has the triple advantage of
As it stands, natural
It wilt

these sectors should

light of the global demand for

, wehave to rely more on technological

In the context of short supply and to meet the expanding

India should plan and establish more synthetic

rubber plants.

improved tapping and stimuiation o i
TECHNOLOGY CAN DOUBLE RUBBER PRODUCTION; Dr. BC SEKHAR
In the context of an expanding economic and industrial base, production ofrubber in India will
continue to be short of the consumerrequirement, and hence producers inKerala must strive to
produce more rubber. This was theopinion of Tan Sri Or. BC Sekhar, former Controller of
the Malaysian Rubber Research and Development Board while addressing a selectgathering of
rubber planters in Cochin recently.



environmental

mutagenesis

AND GENETIC HAZARDS OF
AGRICULTURAL CHEMICALS

' A nimals including man and
iVplants are exposed to a

< variety of chemicals in the
environment, especially in recent
years. Since industrial
development and needs of the
modern society are interlinked,
pollution and ecological chringes
resultant of industrial
advancement have their own
mutagenic effects on plant and
animal life. A broad spectrum
. of chemicals both naturally
occurring and applied for different
purposes of both simple and
complex structure, occur around
us and are present in the air
we breathe, the water we
drink and the food we e.it.
Since environmental mutagens
pose a potential genetic

; hazard for man, both for the

' present and future generations,
efforts must be made to detect
them in our environment and
eltminaie or restrict their use.
; In other words, it will be
essential to evaluate at] chemicals
applied to the environment

for their mutagenicity,

#There are manifold problems

in evaluating the mutagenicity of
chemicais. It is also necessary
to know the types of genetic

changes induced by a chemical
and how persistant they are

m biological systems.

The genetic changes

' chemicals which have
significance in human health,
can broadly be grouped into the
I following categories.

. 1 Point mutations: These could
be base-pair substitutions and
mframe shift mutations. The
mnumber of abnormalities in man,
associated with monogenic

induced by

r

® conditions

inheritance has increased to
over 1000 in the past fifteen
years with an additional 1000
suggested, for which proof

is incomplete.

2. Reciprocal translocat/on: Next
is reciprocal translocations
which involve breakage and
exchange of segments between
two non-homologous
chromosomes and are transmitted
in a regular manner through
mitosis.  Such translocations are
transmitted as dominants, may
be maintained in the population
for many generations, and as
heterozygotes produce
unbalanced chromosome sets

at meiosis. Viable mosaic
aneuploids may arise following
loss of a small translocation
element at mitosis-earlier the
loss, more severe the abnormality.
Karyotype survey of 31,000
new born children has shown
that almost 0.2", of them are
translocation carriers.

3. Non disjunction: The third
one is non-disjunction. Areuploid
individuals (monosomies and
tiisomics) arise due to meltic
non-disjunction and
non-disjunctional mosaics arise
when homologues fail to
separate at mitotic division.
F.irtunately, in man most of the :
monosomic and trisomic

lead to dominant H
lothals (abortion, stili bitths, etc.)
and most of them go undet«cted.

4. Chromosome losses. The
fourth is the chromosome
losses which may occur when a
broken piece of achromosome
does not get incorporated tn
tlie daughter ceils. This is

CK SARASWATHY AMIVIA*

detected as morosome. Almost
all conditions of monosomy
are uterine lethal except
Tumors' syndrome (XO) which
has a high frequency of
survival. Also the monosomic
mosaics are quite high and
these are associated with mild
to severe conganetial
malformation  Hence, even those
environmental chemicals which
produce chromosome breakage
without any rearrangements (eg,
phenols and caffeine) could
constitute potential risk for
future generations.

Test systems for detecting
environmental mutagens

Man and other organisms are
exposed continuously to the
chemicals in the environment,
which occur at very low
concentrations. It is therefore
necessary to assess properly the
small mutational effects of the
active ingredients of these
chemicais at low concentrations,
it is also necessary to detect
simultaneously many types

of changes which may
ultimately lead to genetic
hazards. Various systems are
employed according to their
ability and sensitivity to detect
different kinds of genetic
hazards. There are problems of
extrapolating the genetic
hazards of a chemical to human
beings, once it has been
shown to be mutagenic in other
sub mammalian systems.
Mammals and man, due to
their unique mechanisms of
metabolic conversion and
detoxification, alter a chemical
after it enters the body. Thus



.IB mutagenic chemical may be
converted into a non-mutagenic
,one or v/ce-versa, inside ihe

I body. Various test systems and
j their suitability for detecting
. different forms of mutagenic
:action are briefly described
j the following paragraphs.

Tests to detect direct acting
; compounds

These employ micro-organisms
I'and mammalian /n vitro cell
culture systems and are very
useful for rapid screening of
large nu.nber of chemicals.
Micro-organisms used are
Neurospora, various strains of
: yeast and bacteria. Tester strains
of Salmonella typhimurium have
. been extensively used to
\detect frame-shift mutations and
| base-pair substitut'ons.

, In vitro microsomal enzyme

< activation: To overcome the

. problem that some chemicals
mshow mutagenic effects only
after mtcrosoma enzyme

! metabolism, bacterial indicator
eorganisms have been coupled

f with liver homogenate from

= mammals. Alfatoxins and

, poiycyclic hydrocarbons are s"me
I such compounds which can be
- detected by this system. This

; however, cannot test the

i metaboiities produced inside a
I mammal, by routes other than
j liver microsomal enzymes.

in

j Screening for mutagenic
| compounds produced within
; the Animals

j Host-mediated assay: In this

| test the animal (a mammal)

: during and alter treatment with
‘a potential chemical mutagen is
; injected with an indicator

* organism in which mutation

- frequency can be measured.
After sometime the indicator
morganism is withdrawn and

' tested for mutations induced.

. Blood, urine and other body

j fluids from animals treated with
a chemical, can be tested for
its mutagenic activity on
indicator organisms. Mutagenicity
tests using Drosophila offer
greater advantage because one
can simultaneously detect a

1 wide spectrum of genetic changes
; ranging from chromosome loss
mto non-disjunction. There are

large number of tester strains
available in Drosophila and it is
possible to run host-mediated
assays by feeding Drosophila on
piasm™T from mice treated

with different chemicals.
Moreover, microsomal enzyme
activation has also been
demonstrated in Drosophila.
Hence, mutagenicity tests on
environmental chemicals using
Drosophila can give relevant and
useful information,

Chemicals with mutagenic
activity

Eventhough only reUtiveiy
limited studies have been
conducted to test the wi-ie array
of chemicals, sufficient
information is available to indicate
that at least some of the well
known and widely used

\ chemicals are mutagenic.
Captan, a well known fungicide.
is known to cause about 41%

, increase in chromatid break at a
' concentration of 10 ppm,
\ congenital mal-formation in
chicken embryo and an increase

i in mitotic gene conversion.
\ Due to its hazard it was

; suggested by the EPA that the

use of this chemical should be
banned/ restricted. Among other
mfungicides commonly used,
Bsnlate (Benomyl) has been

tested. While no detectable
increase in sex-linked recessive
lethais in Drosophila was

observed, mild chromosome
breaking effects of Benlate in
cultured human lymphocytes have
been reported. Some of the
mercurial fungicides were found to
increase thu frequency of sex
linked recessive lothals in
Drosophila.

Dichlorvos (DDV.->) is an
insecticide which has been
shown to be mutagenic in
different in virto experiments as
well as lower organisms
Both positive and negative
= mutagenicity of DDVP has been
reported in Drosophila. This
compound has also been
m known to increase sister
chromatid exchanges in m virto
tests. In mice and other
mammalian systems, no significant
, increase in mutation has been
induced by DDVP. It appears
that DDVP which is a strong

[
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mutagen in the
is converted into non-mutagsnic 1
forms within the mammalian \
systems. Several other organo- |
phosphate pesticides which
have been tested are found i
to be mutagenic in different
systems However, malathion i
and metasvstox have been
found to be non-mutagenic in
different test systems ranging
from bacteria to mammals.
However, malathion induced '
significant decrease in the i
content of RNA and DNA and
also reduced survival of cultured
human lymphocytes Tests H
with methylparathion have given
varying results and from the i
available reports so far this
pesticide cannot be considered
free from genetic hazards.

2, 4-D and Diquat showed
genetic activity. Another herbicide !
2. 4. 5-T also induced
chromosomal disturbances in
Drosophila.

lower organisms i

Sodium bisulfite, a commonly
used food preservative, is i
known to cause ceamination of [
cytosine and is found to be i
mutagenic in f. coU. Widespread 1
use of this compound in the
animal systems and its continued i
use is not considered free from i
genetic hazards. According to i
Doll and Peto (1981) there are ;
five possible ways or means H
whereby diet may affect the [
incidence of cancer (Table 1). j
More than 20% commercially H
available tranquilizer based on '
phenothiazines, have be'jn i
studied for their mutagenic ~
effects. Chlorpromazine is known ;
to cause genetic damage.
Therefore these products are
believed to be posing a
potential mutagenic hazard, []
Many products such as

‘Flaggy!" which are based on i
related compounds have b«en |
banned in the USA and other H
countries. \

The artificial sweetner saccharine ;
has also been suspected to be
mutagenic in action. Testson
rats have suggested an increase in :
the incidence of lymphosarcoma

as well as blood cancer. An
increase in the incidence

of chromosomal aberrations in ~
onion root tip has been shown |
after tre;.tment with saccharins-



The avaiiaoie aaid on xni
j artificial sweetner indicato

:that this chemical is not freu
sfrom genetic hazards. There
mgre (luiie a lot of industrial
ectiamicfiis comprising of
halogenated hydrocarbons and
lalkylating agents and dietary
' factors which are chemical
i carcinogens and mutagens

j causing mutations in many
rorganisms,
*Thus, chemicals found in the

i environment must be assessed

I for iheif mutagenic effects,

I because they can cause gene
mutations and chromosome

| damage. Observations made on

[ non-mammalian system provide

; positive indications for thorough

; tests in mammalian systems

i which are very essential. Man's

! genes constitute his most

' previous heritage, that a
deterioration in gene quality

mcan result in a corresponding

decrease in the quality of

life Steady progress in the

control of infectious diseases,

lengthening human life span and

improved procedure for

identifying genetic disorders

have revealed an important

residue of genetic disease in

human populations. We must,

; therefore, detect chemicals

; which are mutagenic in our

environment, assess their

risk-benefit ratio and eliminate

, them from our environment,

or at least minimise their use

when they are absolutely

. essential.
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TABLE 1.
THE

Possible Ways or Means

Ingestion of powerful, a.
direct acting carcino-
gens or their precursors, b.

Affecting the formation
of carcinogens in the
body

Affecting transport,
activation or deactivation
of carcinogens

Affecting "promotion” of a.
cells (that are already
inactivated)

Overnutrition

of Genetics, 7; 435.73.
Parry, P. and Evans, H. J.
1975. Cytological detection
of mutagen—carcinogon
exposure by sister chromatid
exchange. Nature 258-
121-125

WAYS OR MEANS WHEREBY DIET MAY AFFECT
INCIDENCE OF CANCER

Example

Carcinogens in natural foodstuffs
(Plant products)

Carcinogens products in stored food
by micro-organisms (bacterial and
fungai)

Carcinogens products in stored food
by micro-organisms.

Providing substrates for the format-

ion of carcinogens in the body,
(e, g. nitrites, nitrates, secondary
Altering intake of excretion of

cholesterol and bile acids (and hence
the production of carcinogenic meta-
bolites in the bowsl)

Altering the bacterial flora of the
bowe! (and hence the capacity to
form carcinogenic metabolites)

Altering concentration in, or
duration of contact with feces
(fiber)

Altering transport of carcmogens to
stem cells (alcohol?)

Induction or inhibition of enzymes
(which affect carcinogen metabolism
or catabolism)

Deactivation or prevention of short-
lived intracellular species (eg. use
of selenium vitamin E. trapping free
radicals, use of beta-carotene or
otherwise quenching singlet oxygen;
use of other antioxidants)

Vitamin A deficiency
subclinical)

Retinol binding protein.
Otherwise affecting stem ceil
differentiation (carotenoids ?
determinants of lipid "profile )

(clinical or

Age of menarche
Adipose-tissue-derived estrogens

Other effects



a mutagenic chemical may be

converted into a non-mutagenic

one or vice-versa, inside the
lbody Various test systems and
I'iheir suitability for detecting

different forms of mutagenic
;action are briefly described
, ttie following paragraphs.

I Tests to detect direct acting
; compounds

in

These employ micro-organisms
;and mammalian in vitro cell
culture systems and are very
useful tor rapid screening of
large nu.nber of chemicals,
Micro-organisms used are

. Neurospora, various strains of
yeast and bacteria. Tester strains
of Salmonella tvphimurium have
been extensively used to
detect frame-shift mutations and
base-pair substitutions.

; Ir7 vitro microsomal enzyme
;activation: To overcome the

; problen'’s that some chemicals
>show mutagenic effects only
after microsoiria enzyme

. metabolism, bacterial indicator
! organisms have been coupled

[ with liver homogenate from
!

mammals. Alfatoxins and
polycyclic hydrocarbons are some
esuch compounds which can be
«detected by this system. This
| however, cannot test the

» metabolities produced inside a
; mammal, by routes other than
liver microsomal enzymes.

Screening for mutagenic
; compounds produced within
:the Animals

Host-mediated assay: In this

j lest the animal (a mammal)

: during and after treatment with
a potential chemical mutagen is
injected with an indicator

* organism in which mutation
frequency can be measured.
After sometime the indicator
organism is withdrawn and
tested for mutations induced.
Blood, urine and other body
fluids from animals treated with
a chemical, can be tested for
its mutagenic activity on
indicator organisms. Mutagenicify
tests using Drosophila offer
greater advantage because one
can simultaneously detect a
wide spectrum of genetic changes
ranging from chromosome loss
! to non-disjunction. There are

N

large number of tester strains
available in Drosophila and it is
possible to run host-mediated
assays by feeding Drosophila on
plasma from mica treated

with different chemicals.
Moreover, microsomal enzyme
activation has also been
demonstrated in Drosophila. '
Hence, mutagenicity tests on
environmental chemicals using
Drosophila can give relevant and
useful information.

% s

Chemicals with mutagenic
activity
Eventhough only relatively .
limited studies have been
conducted to test the wide array
of chemicals, sufficient
information is available to indicate
that at least some of the well
known and widely used
chemicals are mutagenic.
Captan, a well known fungicide,
is known to cause about 41%
increase in chromatid break at a ,
concentration of 10 ppm,
congenital mal-formation in H
chicken embryo and an increase H
in mitotic gene conversion. H
Due to its hazard it was
suggested by the EPA that the H
use of this chemical should be |
1
!

banned/ restricted. Among other
fungicides commonly used,
Benlate (Benomyl) has been H

tested. While no detectable I
increase in sex-linked recessive j
lethals in Drosophila was

observed, mild chromosome
breaking effects of Benlate in
cultured human lymphocytes have
been reported. Some of the
mercurial fungicides were found to ;
increase the frequency of sex L]
linked recessive lothals in

Drosophila. 1
Dichlorvos (DDV-') is an

insecticide which has been t
shown to be mutagenic in H

different in virto experiments as j
well as lower organisms ~
Both positive and negative N
mutagenicity of DDVP has been
reported in Drosophila. This
compound has also been
known to increase sister i
chromatid exchanges in tn virt<j |
tests. In mice and other
mammalian systems, no significant
increase in mutation has been
induced by DOVP. It appears
that DDVP which is a strong

mutagen in the lower organisms m
is converted into non-mutagenic
forms within the mammalian H
systems. Several other organo- !
phosphate pesticides which 1
have been tested are found .
to be mutagenic in different i
systems However, nialathion i
and metasvstox have been '
found to be non-mutagonic in
different test systems ranging
from bacteria to mammals.
However, malathion induced
significant decrease in the L]
content of RNA and DNA and
also reduced survival of cultured
human lymphocytes Tests

with methylparathion have given
VBfying results and from the
available reports so far this ‘
pesticide cannot be considered
free from genetic hazatds.

2. 4-D and Diquat showed
genetic activity. Another herbicide :
2, 4, 5-T also induced
chromosomal disturbances in
Drosophila.

Sodium bisulfite, a commonly
used food preservative, is i
known to cause ceamination of
cytosine and is found to be
mutagenic in f. coll. Widespread
use of this compound in the
animal systems and its continued
use i? not considered free from
genetic hazards. According to
Doll and Peto (1981) there are
five possible ways or means
whereby diet may affect the
incidence of cancer (Table 1).
More than 20% commercially
available tranquilizer based on
phenothiazines. have be™n
studied for their mutagenic
effects. Chlorpromazine is known
to causa genetic damage.
Therefore these products are N
believed to be posing a H
potential mutagenic hazard. i
Many products such as

‘Floggyl" which are based on \
related compounds have been 1
banned in the USA and other [
countries. j

The artificial sweetner saccharine :
has also been suspected to be
mutagenic in action. Tests on
rats have suggested an increase in m
the incidence of lymphosarcoma |

as well as blood cancer. An i
increase in the incidence H
of chromosomal aberrations in \

onion root tip has been shownj
after treatment with saccharine.



ENVIRONMENTAL MUTAGENESIS AND GENITIC
Tc

(The available data on ..a 4
lartificial sweetner indicate .
!{hat this chemical is not free

i genetic hazards. There

~gf6 tiuiis 3 industrial

Ichsmicals comprising of
halogenated hydrocarbons and
ialkylating agents and dietary
1factors which are chemical

i carcinogens and mutagens

i causing mutations in many

* organisms.

! fhus, chemicals found in the

I environment must be assessed

* for their mutagenic effects.

I because they can cause gene

<mutations and chromosome

' damage. Observations made on

1non-mammalian system provide

i positive indications for thorough

;tests in mammalian systems

i which are very essential. Man's

; genes constitute his most

‘ previous heritage, that a
deterioration in gene quality

‘can result in a corresponding

i decrease in the quality of

1life Steady progress in the

: control of infectious diseases,

I lengthening human life span and

; improved procedure for

| identifying genetic disorders

| have revealed an important

; residue of genetic disease in

« human populations. We must,

' therefore, detect chemicals
which are mutagenic in our

: environment, assess their

~risle-benefit ratio and eliminate

i them from our environment,
or at least minimise their use

| when they are absolutely

! essential.

I
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table 1.
THE

Possible Ways or Means

Ingestion D1 powerful, a.
direct acting carcino-
gens or their precursors

Affecting the formation
of carcinogens in the

body
b.
C.
Affecting transport, 3.

activation or deactivation
of carcinogens

Affecting "promotion” of a.
cells (that are already
inactivated)

Overnutrition

op

of AcmcuLiuRAi

chemicals

of Genetics. 7: 435-73
Erans. H. J.
1975. Cytological detection
of mutagerv—carcinogen
exposure by sister chromatid
exchange. Nature. 2S6-.

WAYS OR MEANS WHEREBY DIET MAY AFFECT
INCIDENCE OF CANCER

Example

Carcinogens in natural foodstuffs
(Plant products)

Carcinogens products in stored food
by micro-organisms (bacterial and
fungai)

Carcinogens products in stored food
by micro-organisms.

Providing substrates for the format-

ion of carcinogens in the body,
(e. g. nitrites,  nitrates, secondary
amines)

Altering intake of excretion of

cholesterol and bile acids (and hence
the production of carcinogenrc meta-
bolites in the bowel)

Aiterir>g the bacterial flora of the
bowel (and hence the capacity to
form carcinogenic metaboUtes)

Altering concentration in, or
duration  of contact with feces
(fiber)

Altering transport of carcinogens to
stem cells (alcohol?)

Induction or inhibition of anzymas
(which affect carcinogen metabolism
or catabolism®)

Deactivation or prevention of short-
lived intracellular species (eg. use
of selenium vitamin E, trapping free
radicals, use of beta-carotene or
otherwise quenching singlet oxygen;
use of other antioxidants)

Vitamin A deficiency
subclinical)

Retinol binding protein.
Otherwise affecting stem cell
differentiation (caroterioids ?
determinants of lipid "profile")

(clinical

Age of menarche
Adipose-tissue-derived estrogens

Other effects.



GUAYULE:
AN OVERVIEW

Dr. M. A. WAZEER *

during 1981 (Baird, 1981),

The studios mainly pertain to
domestication, cultural practices,
plant improvement, extraction
procedures and many other
related basic problems.

; Introduction

-?~atura! rubber is commerciaHy
obtained from the para
rubber tree {Hevea brasiHensis I
*Mueil Arg), Guayule {Parthenium

margentatum Gray) has been

I considered a viable natural rubber
:source in U.S.A, and Mexico since
the beginning of the century. H

;is reported that guayule rubber

i contributed 10-20 per cent

History

The history of guayule dates
back to 1500 AD. Conquering
Spaniards were the first to
discover Aztec youths in Mexico,
of the total rubber consumption . playing with bouncing balls.

in the U.S.A. during the early N " :
; The natives obtained rubber
part of the century (Naqvt, 1983). from guayule by chewing of the

In 1910 it provided 10
. t A . 1977).
per cent of the world's natural stems (Anonymous )

S

i rubber (George et al. 1980). Public attention to the
"It is estimated that from 1905, commercial use of guayule
vi/hen the first successful rubber in the U.S.A. was

guayule processing factory was
established in Mexico, till
1945. when commerciai
production from guayule ended,

apparently directed for the first
time in 1876 (Llyod, 1911;
Hammond and Polhamus, 1965;
Hanson et al. 1979a) which

;a total of 125 million lead to the establishment of
j kilograms of guayule rubber many factories later. However,
i was produced IAnonymous, by 1912 many of the guayule
i 1981). However, interest in processing mills were closed
jguayule dwindled after world down due to depletion of

war Il, when natural rubber from
Hevea and elastomers of

, synthetic origin were available
;in plenty (Anonymous, 1977).

the raw material, as the wild
stand was continuously exploited
and there had bean no attempt
for fresh cultivation or
replanting. Subsequently, the
Mexican revolution also put
the mills out of business.

j Following the oil embargo and
lprice squeeze on petroleum

] feedstocks by OPEC during 1973,
; there had been a revival of
;interest in guayule as a source
lof elastomers. Due attention
.was also given to R & D

* efforts, especially in USA and
Mexico where several
institutions are currently working
on different aspects to develop
guayule as a commercial crop.
The significance attached to

i this species is evident from the
! 'expenditure on R & D efforts,

j the outlay for which was 4
million S in the United States

Restriction of rubber supply
from the plantations in Malaysia
by the British government in
1920s gave a boost to guayule
rubber. At that time 3,240 ha
of guayule was planted in
California which produced 1.4
million kg of rubber. In 1942
a massive "Emergency Rubber
Project"” (ERP) was launched,
when Japanese invaded South
East Asia and blocked 90
percent of the rubber supply to
U.S.A During this time 13,000

' Rasearch Assistsnt, Rubber Research <n»fi(ute ol India, KottayQm-666 009

I ha of guavulo was planted
and 1.4 million kg of resinuous
rubber was produced.
However, in 1943 production
of synthetic rubber commenced
and by the end of the war.
when Hevea rubber from
South East Asia re-entered the
market, guayule production

; began to dwindle. In 1946
11,000 ha of guayule was burnt
in U.S.A. However, during
this time the U S Department
of Agriculture continued the
investigation on guayule,
though in a limited scale.
This resulted in the development
of deresination techniques

and experimental production of
heavy truck tyres which

were road tested in 1953
(Anonymous, 1977).

_—— .

: Besides the U. S. efforts, attempts
| to cultivate guayule were
made in Australia. Argentina,

| Spain, Turkey, Soviet Union
and lIsrael. At present there
are no commercial plantations
in the world, except experimental
plots raised in lIsrael, Arizona

and California. An estimated 4

million ha with 2.6 million

tonnes of guayule shrub stand
are available in various slates
of Mexico. This is estimated
to yield 30,000 tonnes of
deresinated guayule rubber.

A pilot plant for extraction of
i rubber was established in 1976
I and tyres were manufactured
' which are now undergoing
; road tests (Anonymous, 1977).
} Recently, Good year company
i has produced 16 aircraft lyres
; exclusively from guayule rubber
I and U.S. Navy has successfully

tested it in F4J Phantom Il

jet fighters and found that the
i guayule tyre performed wall,
| compared to those made from
j Hevea rubber (Anonymous, 1983).

m Systemalic Position and
J Distribution

' Guayule {Parthenium argentatum

i Gray) belongs to the tribe

i Heiiantheao of the family

( Asteraceae- The genus name

; parthenium originated with

i Linnaeus in Species Ptantarum
and was based on two species,
P. hysterophorus and

p. integrUoHum (Roilins, 1950;



.polhamus, 1962). Guayulo
entered the forma! literature of
Ibotany in 1852 when ths famous
Iphysicion and botanical
explorer John Milton Begiow
found it growing near Escondido
Creek in Texas. Asa Gray.

tti8 distinguished Harvard
botanist, gave the lalin
botanical name P. argentatum
to this species, signifying the
silvery sheen on the grey green
leaves {Hanson et at. 1979 a).
There are 16 species in the
genus and P. argentatum is the
only known species producing
rubber. Several species cross
freely with guayuie and a few
are employed in interspecific
hybridization research.

jAccording to Mulier (1946)

| guayuie is not a typical desert
plant, but rather semi desert
;species- It is native to North
Central Mexico and Southern
ITexas and is scattered through
,out 33,700 sq km of Chihuhuan
jdesert In the United States,
:the shrub is found wild in

, Transpficos area of Southwestern

Texas at altitudes between
1,200 to 2,100 meters. The
natural distribution of guayuie
IS sporadic and patchy, generaiiv
restricted to calcareous slopes
(Hanson et at. 1979 b; Naqvi
and Hanson, 1980 a). The
native habitat of guayuie is
classified as high desert
(Hanson et bL 1979 b). However,
the plant grows best in well
; drained soils and is adapted to
; a wide variety of shallow,

! stony, calcareous and friable
. soils (Anonymous, 1977).

« Morphology

' Guayuie is a bushy perennial

: shrub, with narrow alternate

; leaves (Figs. 1 & 2). it attains a

I height of 30 to 90 cm, is

= hardy in nature and survives

; for 30 to 40 years under
desert conditions where annual

: rainfall is less than 250 mm,

(Anonymous, 1977). The plant

; develops a deep tap root,

| that may penetrate soil more

j than six metres, supplemented

i by extensive fibrous roots that

j may spread laterally upto
I'three metres. This root net

i worlc allows guayuie to absorb
1 moisture from a large volume
Iof desert soil and thus

i withstand periodic drought

; (Anonymous, 1977).

{ Morphological studies were

*initiated at Los Angeles County
! Arboretum with the aim of

I identifying morphological
1characters which could be used
; as indicators of high rubber

I content of plants in native

m populations (Naqvi and Hanson,
; 1981). Mehta et at. (1979)
studied over 75 native guayuie
plants and grouped them into
I three classes based on leaf

, trichome morphology. Rubber
content in each group was also
analysed. Group | plants have
leaf margins entire to two-
toothed. T-shaped trichomes
mwere found with centrally

- attached stalk and cap cell

, with two blunt ends. Plants in
1 this group contain 17 percent

j rubber. Group Il plants have
leaf margins entire to



fovr-togthed and T-shaped
trichomes have an acentrally
attached stalk and a cap cell
vvith short end blunt, long end
pointed and straight. Rubber
content in these plants was 10
percent. Group Il plants have
leaf margins four to eight
toothed. T-trichonies have an
acentrally attached stalk and

a cap cell with short end
blunt, long end pointed

end wavy or curved. These
plants contain nearly six per cent
rubber. Morphological as well
as biochemical data indicated
the presence of mariola genes
in the last two groups of
plants, which might had
resulted in an increase in
trichoma length and a
decrease in rubber content.

Anatomy

Anatomical criterion that has
proved valuable for selecting
plants with comparatively high
rubber content is bark-to-wood
ratio. Since most of the rubber
is stored in phloem, selection
for plants which have a high
phloem-to wood ratio have
yielded good results (Naqvi and
Hanson, 1981). Most of the
rubber in guayuie is located in
the vascular rays of the
secondary phloem. In comparing
the stem anatomy of the

high and low rubber guayuie
plants many differences were
observed. In high rubber guayuie
plants the ratio of secondary
phloem produced in relation

to that of the secondary

xylem is higher, the vascular
mrays are entirely parenchymatous
and the number of vascular
rays is higher It appears

that plants with high rubber
content have more
parenchymatous tissues available
; for the storage of rubber as
compared to those with low
rubber (Naqvi and Hanson, 1931).

Mehta (1982) conducted a
detailed study of stem anatomy
of P. argentutum and P. incanum
(mariola) and significant
differences in structural details
were found in these two
species. As a result of

. introgression of mariola genes
into guayuie, three different

forms of the latter exist in
nature, The stem anatomy of
these three groups of plants
differ significantly. Group 1
plants have taller rays with
cells of pith region and vascular
rays parenchymatous. In group
Il plants a few to many

cells of vascular rays and pith
have lignified secondary wails
and the rays are shorter.
However, in group Il plants the
anatomical characters were
intermediate between those in
groups | and Ill. From

this study, it was concluded
that group | are the least
introgressed by mariola, group
MI plants highly introgressed
and Group Il intermediate.

Ultrastructure

Gillland and Van Staden (1983)
observed one year old stem
tissues of guayuie under
electron microscope and the
rubber particles appeared
electron opaque and membrane
bound- They were abundant

in the meristematic cells of
bud and shoot primordia and in
the epithelial cells of resin
canals. Smaller vesicles filled
with rubber was apparent in the
parenchyma cells of cortex,
pith and vascular rays.
Chloroplasts were sparse in the
stem tissue where most of

the rubber occur. Backhaus
and Walsh (1983) studied the
ontogeny of rubber formation in
guayuie and found that rubber
formation in stem first occurred
in the cytoplasm of the
epithelial cells surrounding the
resin duels and eventually in
the cytoplasm of adjacent

parenchyma cells With age,
rubber droplets appeared in the
vacuole of both cell types.

At maturity, rubber droplets
increased in frequency and size,
and most of the droplets
occurred in each compartment-
iiregular or globoid in the
cytoplasm and spherical in

the vacuoles.

Rubber Content

Unlike in Hevea. rubber m
guayuie is contained in
parehchymatous cells of the
cortical tissues and medullary
rays of stem and roots- There

is no rubber present in the
leaves. The rubber content isi '
measure of the total rubber H
present in a plant at any
given time, being a measure o<
the amount of rubber that

the plant has accumulated
(Polhamus, 1962). Active'y
growing plants produce liitle
rubber, but there is a gradual
build up of rubber in ihe
pijnt during the semi-dormant
or apparently non-growing
season. While ail the factors
which bring about this seasonal
acceleration in rubber
deposition are not known, it
appears that the phenomenon
is induced both by coot
temperatures and high moisture '
stress (Hall. 1981). This is
supported by Goss Rachel et al.
(1984) who found that there
was two fold increase in rubber
formation to that of control,
in guayuie plants exposed to
a night temperature of 7°C
over a period of 6 months.
The control plants were
maintained at 21-24®C

night temperature,

Due to considerable genetic
variability, rubber content varies
within the species. Various
strains cultivated in USA and
Mexico were reported to have a
potential of only 20% rubber
after 4 years of growth,
whereas those grown during
1940's had 26”; rubber content
(Naqvi, 1978; Mehta el al.
1979). Naqvi (1978) collected
guayuie samples from 53
locations in Mexico which showed
a variability in rubber content
from 9 to 19 percent.

Tipton and Gregg (1982)
analysed 158 plants from ten
native populations and found
that their rubber content varied
from 55 to 20.0% with a
mean of 14.9 + 2.4,

Earlier workers related rubber
content to morphology of the
plants. Artschwagar (1943)
had shown that the rubber
content of the plant is
determined at least in part by
the amount of parenchymatous
tissue available within which
rubber is stored. Aizpurua
(1958) found that highly branched
shrub types had higher rubber
than the less branched tree types.



(The rubber percentage in
jfluayule stem at any one time
depends upon temperature,
Ilight intensity, water availability,
nutrition and any other

factors which influence the
growth rate and metabolic
activities of the piant (Hanson
et aL 1979 b). Growth analysis
iover a period of three years
had shown that the rate of
increase in rubber content was
high in fall and winter than

in spring and summer, It was
further noticed that the onset
of flowering period for the
Isecond year was marked by a

idecline in the rubber percentage
lof the plant (Naqvi and
;Hanson, 1931). Yokoyama

(1977) found that specific
bio-regulators when sprayed on
iguayuie plant cause a dramatic
lincrease in the rubber
:percentages of the stem and
iroot tissues. He showed that
m2-(3. 4, dichlorophenoxy-
triethylamine) when sprayed to
tha growing plants at a
concentration of 500 ppm, caused
2.2-6 fold increase in the
amount of rubber present.

;Rubber analysis

Analysis of rubber content is a
very important aspect in guayule
research. A modified procedure
jbased on Traub's photometric
{analysis is followed at Los
Angeles County Arboretum
(Naqvi and Hanson, 1981],
Other popular methods are C-13
NMR anaisyis. the soxhlet
extracUon methods, blender
analysis ate. In gravimetric
,assay, retention of rosin in
"deresinated" guayule tissues can
‘lead to false high rubber
value. Verbisacr e? al. (1982)
developed d faster and more
complete extraciion procedure
employing solvents of enhanced
selectivity. This provides a
higher purity for isolated
rubber for quantitation. Lorrians
and Downes (1983) found

that low-resolution proton

i magnetic resonance could be
lused as a rapid procedure fA
>determination of rubber
jcontent in guayule.

Cultivation
@)

Soil and climate

| Though guayule
*calcareous soils it grows well
lon a range of soil types,

, provided they are permeable.
, well-drained and reasonable
; moisture content is available.
Guayule grows well in soii
! rangmg from 6 0 to 8.5 but
i growth is stunted at pH 4.5 or
; 10 5. Guayule does not appear
:to be very salt tolerant and

; it can stand only up to

~0.3 percent salt (Srivastava
and Subrahmanyam. 1983).

is native to

pH

; Warm dry summers are conducive
. to growing guayule with a
; high rubber content. Moisture
, is perhaps the most important
factor affecting guayule
growth and an annual rainfall of
280-640 mm is needed for
commercial production. Highest
yield is obtained when
guayule is grown under
irrigated conditions. However.
, to meet the particular stress
: requirements for good rubber
synthesis, dry season also
- appears necessary (Anonymous.
; 1977),

. (ti) Propagation

Guayule is propagated mainly
through seeds, though propagation
; through cuttings is also possible.
: seeds, are spread in flat trays
filled with a mixture of peatmoss
and vermiculite The Seeds
germinate in two days and are
ready for transplanting into
small containers in eight days.
Although guayule seeds can

be planted directly in the field,
; production of seedlings first
and further transplanting

I is preferred.

I (iii) Green house management

Under green house conditions
. the germinated seedlings are
' transplanted first in 5 cm pots.
| For optimum growth, the
| seedlings require well-drained
I soils, fortified with essential
j nutrients and lime Both liquid
I and slow-release fertilizers are
: used (Naqvi and Hanson,
1980 b). For liquid fertilization,
I the media should contain sand
and peat and 500g of i
superphosphate per cum of
: the media. Best growth is
obtained when a modified
m Hoagland's solution is added.

!'A major problem

* Under proper green house
conditions, the seedlings will be
ready for field transplanting
m 6-8 weeks (Naqvi and
- Hanson, 1980 b).

(@iv)
| The capituta are borne on long

i stalks (fig. 2) and each head
mcontains five fertile ray florets
I Flowers and seeds are
mproduced as early as six
months after germination.

. Vigorously growing plants bloom
,and set seed continuously,
throughout summer, it is'
estimated that guayule under
irrigated conditions yield 1,5 x
10* achenes/ha (Hammond
and Polhamus, 1965).

(v) Harvesting and seed storage

Harvesting of can be
done by hand as vbrell as by
mechanical means. A method of
mechanised harvesting, cleaning
and pre-treatment of guayule
seeds was devised by Tipton
«el al. (1981). Achenes are

I harvested with a vacuum
insect net and cleaned

by a series of screening,

: threshing and forced air

' separation. Seeds are treated
; with 0.5% sodium hypochlorite
>(Naocl) solution in a semi

: automatic system and finally
dried and stored. Whitworth

; (1983) recovered 90'vy seeds with
a germination percentage of
70-95 by simple mechanical
means. Achenes are then

m treated with 0.53% Naocl

m solution, washed, dried and

| stored. It is mentioned that

i good viability can be retained

* for one year in this way. If the

' seeds are stored carefully in
sealed containers, viability

: could be retained for several
years. The seeds collected

. during £RP in late 1940's were

; successfully germinated recently

! at Los Angeles County
Arboretum (Anderson, 1983).

" {n Israel, over 90 per cent

: germination was obtained from
20 year old seeds (Anonymous,
1977).

i)

Flovt/ering and fruiting

Seed dormancy and
germination

in guayule

propagation is seed dormancy.

oy



The delayed germination is germination was partially seeds for six months or twaf;,,

attributed to an embryo overcome by various earlier the seeds 2-6 months after
dormancy of two months and workers using Naocl containing  collection, with a solution of
the Jonger lasting action of 1.5% available chlorine (Me Nbocl containing 5% available

seed coat. The delayed Catlum, (1929) or storing the chlorine (Benedict and Robinson

GUAYULE SHRUB

Pig. 3. The processing sequence, from shrub to the final ~'oduct
(from European Rubber Journal 1981).

PN



1946). Federer (1946) reported
that Naoct treatment sometimes
retarded the emergence of
guayuie seedlings. Emparan
3nd Tysdal (1957) and Hammond
(1959) ompliasised the importance
of light as a factor in breaking the
dormancy of freshiy harvested
seeds. Treatment with Nacol
containing 0.75% available
chlorine and Gibberelic acid
(GA 3) acted as a substitute
for light in breaking the dormancy

(Hammond, 1959). Naqvi ?nd
Hanson (1979, 1980 c¢) obtained
effective improvement in

guayuie seed germination by
w/ashing the seeds for at least
eight hours in water and then
soaking in a mixture of equal
parts Naocl and GA3 for two
hours. The optimum concentration
{of Naoc) needed was higher
tfor ftesh seeds (1.0% for fresh
!seeds and 0.25% for older
eseeds). GA3 at 200 ppm

; served best for stored as well as
;fresh seeds. With this procedure.
Ifreshly harvested seeds germinated
1100",, under light and 75% in
! complete darkness.

! Recent experiments had shown
* that guayuie chaff present on

i seed, influenced seed

I germination. Bioassay of aqueous
I extracts of the chaff and
Iseed coat showed at least
seven phenolic acids These
phenolic acids were shown to
be responsible for inhibition

of germination and radicle

I growth (Naqvi and Hanson, 1982)
(vii) Disease and pests

j Young guayuie seedlings are

{susceptible to the attack of

i various damping off fungi

I during the initial stages of

‘growth in the green house.
The fungi commonly associated
with damping off of guayuie
seedlings are species of

. Pylhium, Rhizoctonia, Fusaiium

i and Phytophthora (Naqvi and

! Hanson, 1980 b). Witch's

: broom disease was noted in

i three year old seedlings of

f guayuie (Tipton et a! 1982)

[The affected plants, though

' showed prolifij blooming, had

| seeds which were small with

i low percent fill. The use of

j sterilized media, washing

I of pots with chlorox, treatment

111 seeds with Naocl and other
' precautions prevented the attack

r2rs and Hanson,
' Various fungicides
like Turban, in combination with

' lerrechlor may be used as a
i broad spectrum treatment for
i most of the damping off

[ problems.

[ During warm, humid weather,
t the green house plants are
j attacked by various pests.

, The common one are aphids.

: m-jths. r~ealy bugs, white flies,

thrips, mites etc. causing severe
damage to the foliage and
. shoots. Chemical pesticides

*like 'Orthene’ and 'Metasystox R’

- are effective against aphids.

; mealy bugs, thrips, and white
I flies. 'Comite' is effectively
used against mites (Naqvi and
Hanson, 1980 b)

: Rubber Extraction

Guayuie is harvested for
extraction either by cutting the
: plant at about 5cm above

, the ground, leaving the stem
to regenerate or the entire
plant is pulled out. Since
guayuie plant lacks an
aniioxidant.
be done as early as possible.
As rubber is restricted to
individual cells of the plant,
the whole shrub must be
processed.

In conventional methods

extraction of rubber is done fay

various steps. Parboiling is
done to coagulate rubber.
Afterwards milling is done to

release rubber from plant tissues

and rubber is separated by
flotation in Ijrge slurry tanks.
Budiman et e/(1981) reviewed
various extraction procedures
and deresination techniques, by
which high quality rubber is
obtained. Deresination may be
done by subjecting fresh plants
to microbi 1 degradation or
retting. In another method,
freshly harvested plants are cut
into pieces and then treated
with acetone in a tubular
extractor. By a still different
method, guayuie "worms"
(agglomerated mass of tubb=ir
and resin) are deresinated using
acetone. Recent researches at
Firestone company h.is 3hown that

the processing may

! Subrahmanyam.

90%; of the resins could be
extracted as a by-product along
W ith rubber (Anonymous, 1981).
The various steps involved

iri the processing are shown in

Fig. 3, In the first step, resin
IS recovered. Defoliated guayuie
is ground in hammer mills to

about 3 mm particle size.
Resin extraction is carried out
in a continuous percolation
- extraction system similar to that
*used in oil industry. Following
resin extraction the shrub is
desolvenised. Acetone from
desolvenisatlon and resin recovery
is condensed and recycled.
Recovery of rubber from the
deresinated ground material car»
be done either by the flotation
, process or by solvent extraction
. method. The flotation process
involves pulping and passing
the pulped material through a
series of mixing and flotation
steps by which rubber
- agglomerates and floats, while
= bagasse or residue sinks. Rubber
; thus recovered is then dissolved
I in hexane and filtered to
i remove entrapped cork. Wet
j bagasse is recovered, dried
and used as fuel- In the second
I method involving solvent
: extraction, continuous extraction
; of the deresinated material with
‘ hexane is done. The final rubber
Mjlution is filtered prior to
= rubber recovery. The rubber
in hexane solution is steam
stripped to remove the solvent.
It is then coagulated, dried in
i tunnel driers and bailed Bagasse
: is desolvenised, dried and used
as fuel.

Rubber yield from both processes
! is about 90%. Rubber quality
also does not appear to be
affected-

Genetics and breeding

@)
P. argentatum is a genetically
complex species, forming a
polyaneuploid system comprising
a wide range from diploid
(2n=36) to octoploid ~2n-144)
~Khoshoo, 1982; Khashoo and
1984) Guayuie
plants growing in India were
found to vary cytologically
from2n»54(3x),to 2n ~74(4x+-2)
with two to four B-chromosomes

Genetic system



( (Srivastava and Subrahmanyam,
i 1983). Cytologically. they are
I classified into three groups
viz, diploids f2n - 36), triploids
(2n  54) ana tetrapioids
(2n-72) based on x 18
(Bergner, 1946; Stebbins and
Kodant. 1944) While the
dipJoids are sexual, all the
polyploids are pseudogamous
facultative apomicts (-'owers,
1945; Esau, 1946). The species
is self-incompatible with a
sporophytic control (Gerstei,
1950). The ovolution of apomixis
in guayule could probably be
due to failure of chromosome
;reduction, failure of fertilization
: and development of non-reduced
megg cells vt/ithout fertilization.
11t is reported that apomixis
i and polyploidy evolved together
I'in guayule with hybridization
playing an important role
; (Powers. 1945). The genetic
| system has potentialities to
conserve and preserve
, heterozygosity through
i agamospermy, provided the
j genotype has adaptive value
(.Khoshoo and Subrahmanyam,
1984).

(ii) Genetic markers
:In guayule, plants with purple
flower colour were identified

Iamong polyploid and diploid

: strains (Estildi and Tysdal, 1981).
* Purple flower colour was used
I as a genetic marker in
hybrid(zation studies. Dipioid

: Quayules with purple and white
‘ flower colour were crossed in
ail possible combinations
Crosses among white parents
produced only white progenies.
Reciprocal crosses between
two purple parents produce
fifty purple and one white.
Crosses between purple and white
parents produced either all
white of white and purple
progenies in 1:1 ratio. U was
suggested that purple flower
colour is a recessive trait,
controlled by one pair of genes
(Estilai, 1934).

The isozyme variation in guayule
and allied Parthenium species
like P. incanum, P. tomenlosum.
P. fruticosm and P. confertum
mwere investigated by Radin
iet a/. (1930) to help identifying
!'genetic markers. The enzymes

I chiefly studied were peroxidases
I and esterases. Inter and
' intraspecific variations were
observed in the case of
peroxidase isozyme. Based on
banding patterns, three groups
of peroxidases were recognizable,
; The upper group-1, showed
considerable variations and were
« subdivided into la and Ib. In
m P. argantatum la bands were
present. P. incanum contained
- a different banding pattern

and was classified as group 1I-
; However in P.confertum. a

: third type of banding (group 111)
; appeared. Esterase isozyme
i patterns were found to be simple.
mand not much variable as
that of the peroxidase. No
esterase isozyme was located
In P. confertum. Inheritance
studies of peroxidase and
esterase isozymes in FI hybrid
; and back cross progenies
showed extensive recombination
patterns. Segregation data
revealed the presence of three
; genetic loci corresponding to
peroxidase, and two for esterase.

« (iii) Germplaam

'In 1910 W. B. Me clung, a
botanist, started donm estication

i and cultural experin ents on

i guayule in Torreon, by gathering

seeds from native plants in
many parts of Mexico an¢
continued the work until
As a result a number of
superior lines were produced
: of which the strain N 593 was
the standard variety during the
* ERP (Rubis, 1978), In 1948
| B, L. Hammond made extensive
collection of guayule seeds
and was successful in obtaining
lines with high rubber yiell.
Hewit Tysdal, who started
systematic breeding work during
1949, developed a superior
strain 11605- In 1959 seeds
of 23 of the highest rubber
yielding lines was sent to
National Seed Storage Laboratory
at Fort Collins (Rubis. 1978)
Later, in 1976 guayule breeding
! programme was started at
i Arizona and 25 lines were
mobtained from National Seed
m Storage Laboratory. Reed
i Rollins and co-workers made
j an extensive germpiasm collection
' (114 collections from 45

1942,

localities) in September 1976
i (Rubis, 1978). George Hanson
! and associates at the Los Angoies
' County Arboretum selected a
i superior variety N 575, while
1 Davis Rubis at University of
Arizona obtained a top yieldinu
wstrain 11591 (Baird, 1981).

! An extensive germpiasm bank
has been established in the
University oF California, Riverside
; which includes the 26 U.S.0.A
lines and selection from new
accessions collected in

« Mexico; selections

j from Los Angeles County
Arboretum and collections of
North and Central American

, species. Besides, a number
of hybrids between guayule

, and several other species are

‘ aho maintained (Youngner,
1982). Recently four guayule

mgenotypes were developed
jointly by California Department
of Agriculture and University

, of California, Davis and
: released in 1982 (Estilai, 1983;
Tysdal et at. 1983). They are;

‘ Cal-1 and 2- developed from
1open pollinated seeds collected
| from F2 and BC1 plants of
' interspecific crosses between
mguayule and P. tomenlosum
5and P. fruticosum respectively.
; Both strains showed good
I vigour and increased biomass
, production  Cal-3 resulted
from intercrossing 12 diploid
. plants wilh high rubber content.
This variety is a source of
; diploid genotypes. Cal-4 was
developed as a composite
of open-pollinated seeds from

| disease resistant diploid plants.
‘It is a source of resistance
; to Verticillum wilt- The rubber

Icontont of thesc varieties
! varied from 1.49 to 3.5 per cent
j (Tysdal et al. 1983)

: (iv)

, Guayule is very compatible

; with its related species. It

: often crosses naturally, offering
opportunities to the plant
breeder to add desirable
features without losing rubber
producing capacity (Me Ginnies,
1978). Marlola {Parthenium
incanum HBK) is the closest
relative and normally guayule
and mariola are found in the

Hybridization

-



.-mo habitat. Nstural intetspscific
hybrids between these species
.., often found in wild stands
and there is tremendous
introaression of mariola genes
RolSns. 1975). Mariola has
hardiness, which could

he tran.sforred to guayule. A

Dopulation of diploid
Siola was located by Behl
el al (1982), trichome studies
of which showed no introgression
from guayule.

Desirable qualities from related
Parthenium species could be
incorporated into guayule
through intersDecific hybridization.
lnereased vigour and biomass,
cold and disease resistance

and increased adaptability

to diverse horticultural practices
and agronomic conditions are
some of the traits with
potential for improvement.
Successful interspecific crosses
have been obtained with
P.incanum, P. tomentasum and
P. fruiUcosum and the FI
hybrids were found to produce
lubber. Other species that

;are being crossed include

P. confertum, P. hysterophorus.
P. bipinnatifidum, P- schowi
and P. integrifolium. Back
crossing with high rubber
guayale is also being attempted

to increase rubber yields (Naqvi
and Hanson, 1981)

Tissue culture

Radinera/. (1982) initijited
callus cultures in leaf

and inflorescence from mature

guayule plants. Initial
were morphologically
heterogeneous and contained
leaf and shoot primordia.

These structures were
substantially eliminated by
serially culturing only the
least organized callus like tissues.
The selected calli from
inflorescence have exhibited
stable morphogenetic properties
and growth rates for over

one year. These cultures produced
chlorophyll when grown under
illumination and chemical
analysis of both light and dark
grown calli showed the
Ipresence of cis. 1-4 polyisoprene.
Ibesides various other compounds
llke alleanes sesquiterpenoids.

cultures

guayulin etc. Staba and
Nygaard (1983) established nine
different guayule strains in
tissue culture using shoot and
root merisiems, on static or
liquid medium containing various
growth regulators. Culture
medium containing 6-benzyl
aminopurine was best suited for
callus growth and development.
Smith (1983) devised a rapid
invitro propagation method
using excised buds, on a medium
containing benzyl adenine (BA).
Shoot proliferation was achieved
with a concentration of 1.0 mg
1-*BA and root initiation, with
0,5 mg P BA. Plantlets could be
developed and grown in green
house, by this way.

Research in India

Work on guayule has been
taken up at ihe National
Botanical Research Institute,
Lucknow since 1978. The
plant has been successfully
grown from seed to seed for
three generations. Standardization
of propagation and cultivation
techniques, cytogenetic studies
and improvement by selection
and breeding are being attempted
(Srivastava and Subrahmanyam,
1983). Other centres involved

in guayule research are Biocentre,
Ahemadabad, Central Salt and
Marine Chemicals Research

Institute, Bhavanagar and
Central Arid Zone Research
institute, Jodhpur. The Rubber
Research Institute of India is

also a member of the
co-ordinating group for guayule
research in India.

m Future Research Needs

Considerable research and
development efforts must be
put in to place guayule among
plants of commercial importance
Sizeable extend of land is
available in the and arid semi-
arid regions which could be
considered for guayule
cultivation. Studies on the _
adaptability of different strains
various agroclimatic regions
and soil types will be of prime
importance, Econornic feasibility
of commercial cultivation
remains to be inv-Ktigatad
Annther maior problem with
regard to commercial production

i A new population of marfola

of guayule is the low rubber
productivity of the strains
available in India It is necessary
to introduce improved strains
and test its performance.
Further improvement through
breeding and selection is also
necessary. It will be interesting
to investigate the use of bio-
regulators for increasing rubber 1
production. Development of a
quick and efficient method

for estimation of rubber content
or identifying certain
morphological markers related
with productivity are also
essential

The author isthankfult to Dr. AON
Panikkar for critical reading

of the manuscript.
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training programme inauguration

(n a n->nk in Kprsla had disbursed an amount of Rs. 188.64 lakhs as loan during

of th» Bank a, the “[fa s.»ibu.ed savaral reasons for the poor

in\oZ'Srom'Srau“ hWr t"w'ng/sSle of trees along with the subsidy from the Board would be adequate to

riSrlr-= »in3 t.ut.na,.

had conducted a series of extension programmes

shri pj Thomas, Chairman, Rubber
Rubber Produclion Commissionor, Dr MR Sethura),

Shri. George, Project Officer spoke on the occasion.

[ B
nrnnramma  Shri
Rubber Research

P Mukundan Msnon,
Director, institute of India and

uirei-



MEWIi IN FiertIRES

A SEMINAR FOR
WOMEN

An exclusive sc-minar on rubter for
women was organised at Kidangoor under
the auspices of the Kidangocr unit
of the Kottayam Social welfare
Socidty at the Sreemurugan Theatre
on 12th February 1985. Shri.

PJ Thomas, Chairman Rubber Board
inaugurated the seminarJwhich was
presided over by Rev. Fr. Thomas
Kurisummoottil. Shri Cl Sukumaran
delivered the felicitation address.

It was for the first time that the Rubber
Board organised such_.a saminar with

the full participation "of women only.

About 300 women participated in

the meeting. The Rubber Board
Chairman promised to arrange
training for women who intend to
establish small scale rubber
manufacturing units employing family
labour and utilizing Ihe rubber
obtained from Iheir estates.

KK Ramachandran Pillay conducted
classes. SPIC Marketing Officer Mathew
K Rajan conducted a class on
‘Chemical Fertilizers and modern
trends'. He also organised a quiz
programme for the women participants.
John Valayamthottam proposed a
vote of thanks. The discussions were
led by Sr. Jt-nova, Mathai
Cherumanathu, Chacko Puthusserry
and Sunny Valiyaparambil.
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I"MERS from MEGHALAYA

SATHEESAN
A leam of farmers from Meghalaya

awarded doctorate

Punatar. Nagercoil and Kanyjumar. ~ a,
Kerala proved to be beneficial f® * alJ™Ing and
opportunity to learn more about rubber p 9
p*™ss,ng”spects. They “of

Bkl Mstitutions dealing with  FHBBEF 3RY voluntary

organisal.ons. They "ere much jmpresse™”

psrformance of high yielding #50 the

the holdings in Kerala they

same planting materials such asRRM L]

their holdings in Meghalaya.

Tiiay also visited Mdlanadu “p~nta’tion Sh.i KV Satheesan. a

Kanliesgbl FRaR U WIRIAROT PUNSUON By mubber Researeh lnsttute vt o
ol ha? nursery of si:te Farrriing ~ ~abilitation awarded Doctorate by the University
Chlthevetty, Estate at Ay.ranaloor and Calicut for the thesis submitted
plantations and Board s nursery at K , estate on the research investigations conduct
they had the opportunity oy

near Nagercoil and Hindustan 985.
Trivandrum. They returned on 28th March laoo

Kasargod was the principal gu
Satheesan in his doctoral study.



MMM pliNiisg RENiiiikD for

hri PJ Thomas, Chairman,

Rubber Board has stressed (he
importance of advanced planning
and programming for aerial
spraying operations He said
thut the whole work has to be
completed in a short period
of 40-45 days covering an
area of nearly 60,000 hectares.
It involves an outlay of Rs. 4
crores. Shri PJ Thomas was
presiding over the annual
spray conference held on 25th
February 1985 at the Council
Hail of the Rubber Research
Institute of India, Kottayam.
Shri PN Radhakrishna Piilay,
Joint Director of Research
welcomed the participants The
Chairman identified the paucity
of helicopters as the main
constraint for the operation

As a result of Rubber Board's
constant appeal to the
Government of India, the task
force on Plant Protection for
formulation of the 7th five year
plan, took a special note of
helicopter requirements of
rubber plantations. The group
appointed for working out the
country's requirement of
helicopters for agricultural
ouroose till 2000 AD assessed
the requirement for 1985-'86
as 55 helicopters. The
Chairman hoped that the
recommendation of this group

will be considered favourably.
He mentioned the efforts
being made by M/s Shaw
Wallace in improving ground
spraying equipments. Commenting
on the increase in the cost

of spraying year by vyear, the
Chairman hoped that by
|ntr0duc|ng new innovations
like Ultra low volume
spraying, the cost could be
reduced. He also expressed the
need for more experiments

in this sphere.

Spraying against abnormal
leaf fail

Assessing thi disease incidence
and rubber Spraying during
1984, Dr. K. Jayarathnam,
Deputy, Director, Pathology stated
that during 1984 season,
prophylactic spraying of rubber
against Abnormal teat fall disease
commenced in the middle of
April.  But all the aerial
spraying operators were fully
active only by the beginning

of 4th week of April, as in
most of the estates the leaves
did not mature due to the
severe and repeated attack of
Powdery mildew disease during
January to March 1984.

A total area of 45,323 ha.
were aerial sprayed in 1984
season. An estimated area of

N spuiifiMi

about 15,000 ha. were sprayed
with Micron sprayers and about
75,000 ha by high volume
spraying. Thus, a total area of
1,35,323 ha. were sprayed
against Abnormal leaf fall
disease in 1984 season.
Eventhough, 12 helicopters were
put into operation and there
was no report of serious
trouble for any of these
helicopters, the total area
covered by aerial spraying was
found to be low. All the
three major aerial spraying
contractors could cover the
targeted areas. But, M/s
Plantation Corporation of Kerald
could not spray 3000 ha. of
their area due to labour
problems.

Cost of chemicals
In 1984 season a total of

258.7 Metric tonnes of oil
dispersible Copper oxychloride

56% powder, 29,680 litres of
40"0 oil based copper
oxychloride and 19,575 litres of

water based copper oxychloride
were used for rubber spraying.
In addition to these, it is
estimated that about 900
Metric torres of Copper sulphate
was also used. The total
quantity of spray oil used was
6950 barrels There was an
insreasa of 6 to 10 per cent



. .fi, cost of spraying
Tt deals and spraying charges
IFH9h 1954 season compared
' igS3 There was no

< of
Abnormal leaf fa"
S»nce was

disease
rather m.ld due
ste absence of POds. In
I ° ,raved areas defoliation
''s only by the middle of
July, In sprayed areas,

S Iy the leaf retention was
lsatisfactory No disease
incidence was found in
Kafiyakumari district.

Helicopter availability

:The action taken for improving
: Helicopter availability in the
rcountry was already explained
‘bv the Chairman. A commission
;undsr Or, Kaikat, then
;Agricultural Commissioner
‘recommended purchase of 8

‘" helicopters by Department of
Agricultural Aviation in 1977
litself. The group under task
Iforce of Planning Commission

' fixed the requirement for tho yeat
1935-'86 as S5 number of

; helicopters.  So far, no
:infornidtion couid be obtained

, from the Directorate of
Agricultural Aviation on the
.acquisition of new helicopters,
i Enquiries have been made about
I'iVlicrolighf aircraft and it was
found unsuitable for aerial
Ispraying m rubber. We have
tcontacted the agents for
Agri-Plane in India and could
inot get any reply from them on
Nts suitability for rubber
spraying. Field experiment to
Jassess crop loss due to
Abmormal leaf fall disease was
linitiated at the Central
Experiment Station, Chelhackal
and Kumpazha Estate of M/s
Harrisons Malayalam Ltd. New
systemic fungicides, Delan 75
WP (Dithianon). Topsin M 70
WP and Oxadixyl were screened

in the laboratory for activity
‘against Phytophthora. Out of
)these, only Oxadyxyl was
ieffective in high concentration.
' Copper oxychloride powder
{supplied by M/i Venkateswara
IAgro Chemicals and iVlinerals
\Pvt, Ltd, was field tested and
.the leaf retention was found

;ot be satisfactory. This product

is being recommended for use
in rubber plantation. The
Microspray Junior 300. a Micron
Sprayer developed by M/s.
Shaw Wallace & Co., for
immature plantations from
3rd year upto 7th year was
tested and recommended for use
in rubber plantations. It was
suggested that Electronic
ignition may be introduced for
the engine of ground power
; sprayers to avoid contact
breakers which often create
m starting troubles. As in the
previous year, in the crown
budding experiment, the trees
crown budded with RRIt 33, F
4542, FX 516 had very good
leaf retention without spraying.
There was more yield in the
crown budded areas of RRIM
600 and 628 and less in GT 1.
A new replicated field
experiment on crown buddina
with RRIl 105 trunk will be
initiated at Shaliacary Estate to
1 evaluate the effects of crown
budding on immaturity
i period, yield etc.

Shri. R, V. Narasimhan from
M/s Peirce Leslie India Ltd.,
informed that they could spray
18 500 ha. using 5 helicopters
I during the 19S4 season and
that the results were satisfactory
:in all the sprayed areas. He
said that helicopters

would be available for rubber
spraying this year.

Area sprayed

Shri PN #athakrishaa Pillai,
. informed that M/s Harrisons
Viliyalan Ltd., would arrange
; three helicopters 11 the next
i spraying season. Shri. TV Joseph
1 from M/s Kerala State
I to-operative Rubber Marketing
Federation said that they had
covered 6,000 ha during 1984
cpleun and they have 2
CILETS e for the ¢
He requested the
Rubber Board tt
tonsider tho issue of
I subsidising ruvber spraying i
m,|.e cost of spraying is too high
I'lor the small farmers to meet,
tRepresenting M.s Cochin
* Malabar Estates and Industries
mud , Shri, Madhava Manon
said that their estates Il ¢[t

ment
sEason
Chairm an,

Sprayed well in time and the
results were satisfactory. He
stressed the need for reducing
i the dosage required per
hectare to surmountthe increase
i in cost of spraying. He
suspected that last years
* satisfactory results were partly
due to severe Oidium attack.
Shri NT Thomas, Scientific
Officer of M,'s Plantation
Corporation of Kerala informed
: that they could complete
spraying only in Kodumon and
- Perambra estates. The Kalady
group could not be sprayed,
r The results in sprayed estates
' were satisfactory.

Dusting necessary

* Shri. T Upendran from M~"s
AV Thomas & Co; staled that

= they could spray 3,800 ha.
aerially with satisfactory results.

m He observed that Oidium had

t been severe during last year

t and expect the same this year

i as well. He requested the

' Rubber Board to initiate
dusting programme against
Powdery mildew, as this disease

!'is on the increase. Shri

+ KR Nath of M/s Rehabilitation
Plantation Ltd. informed that
1,600 ha. were aerially sprayed
last season. This year they
have to spray 2,000 ha. He
suggested that the cost of
aerial spraying can be
considerably reduced if water
based copper fungicides are used.
Shri. BV Suresh from M/s
Karnataka Forest Plantations Ltd.,
informed that 3.700 ha- "ef®
aerially sprayed during 1984
with satisfactory results.

Call for organised approach

. Shri. MA Razzak. President.

' Venjaramood Co-operative Rubber :

j Marketing Society complained

, that aerial spraying could not

; be carried out in his area

I as no helicopters turned up
for spraying during the last two

| seasons He expected that

| they might get the helicopters
during the ensuing season,

« He also pointed out the
necessity of more organised
approach for the control of
Powdery mildew disease and
requested the manufacturers of



duster cum sprayer to ensure

better after saies service to
their custoeners,
Regarding the availability and

price of fungicides. Shri.

R Ranganathan. of M/s
Travancore Chemical and
Manufacturihg Co., Ltd assured
that there will not be any
shortage for copper Oxychloride
manufactured by them.
However, there will be an
increase in the price of
Chlorocop to Rs. 48/- as
apainst Rs 45;- last year and of
Oleocop to Rs. 74/- against
Rs. 68/- last year. He atlributed
the increase in price to increase
in the cost of raw material

in the international market.

He also complained about

the state Government's
categorisation of Copper
sulphate under chemicals liable
to be taxed at about 9 %

tax against 4.6% tax for
fungicides. Shri. M. Indrasenan
of M/s Rallis India Ltd,
informed that they had supplied
136 tonnes of Fycop and 6000
litres of Fycol-8 during 1184.
Shri. Suresh Sanghvi of M/s
Karnataka Chemical Industries
Corporation Ltd., announced that
their oil based copper
oxychloride which was approved
by the Rubber Research
Institute of India has been
introduced into the market by
M/s Shaw Wallace & Co..

and the price would be around
Rs. 47/- to Rs 48/- from

1965 season onwards.

Difficulties of manufacturing
units

Representing M/s Goods
Agrochemicals, Shri. Xavier
Thomas Kondody raised certain
difficulties being encountered by
small scale manufacturing units
producing Copper sulphate.

He pointed out that the htgh
rate of customs duty on
copper sulphate compared to
that of copper oxychloride,
increase in sales tax and undue
encouragement for the use of
copper oxychloride by Rubber
Board put the manufacturers
of Copper sulphate in a
difficult position. He announced

that the
sulphate
plus ST

price of Copper
would be Rs 14,300
per tonne.

Shri PN Radhakrishna Pillai,
Joint Director clarified that the
Rubber Board is not encouraging
the use of copper oxychloride.
Planters know the difficulties
in high volume spraying as
high labour requirement,
shortage of water etc They
themselves have starled using
oil based formulations and one
cannot now put the clock back.

Shri. B. Venkateswaraloo from
M/s Indian Oil Corporation
informed that they had supplied
7000 barrels of rubber spray
oil during last spraying

season and that in this season
also theie will not be any
shortage for spray oil, Shri.
MK Bhargava from M/s
Chemoleum Pvt. Ltd., announced
that their tentative price for
rubber spray oil would be
nearly Rs. 5,900 - kilo litre ex.
Madras, subject to changes
after the budget.

Shri. J. Devairakam of M/s Shaw
Wallace & Co.. announced

that the new sprayer introduced
by them during 1984 was
received well by the planters.

They could sell 120 units
during last season. They had
also

improved upon the original
machine and also introduced

a dusting attachment to

this Microspray power 400.
Regarding the after sales
service by Shaw Wallace, they
informed that their mobile unit
is touring the plantation areas
and they could tackle any
problem. Answering a question
raised by Shri. PK Narayanan
of the Rubber Board, he
informed that the cost of dusting
attachment is Rs, 1500/- and
that the convertion of sprayer
to duster is done by their
mobile repair unit free of cost.
Answering a query from the
Rubber Production Commissioner,
Shri. P Mukundan Menon,

he expressed their inability to
reduce the cost of Micro
Spray Power 400 despite increase
in production, due to the
escalating price of raw

materials. To the complaint of
shri, Vidyadharan on inadequate
service to old models of
sprayers, he promised to do
the niaximum service through
the mobile unit. Answering a
question on the use of water
based ftmgicides raised by
Shri. KC Thomas from
Malankara Estate, the Joint
Director of Research explained
that the water based fungicides
are not suitable for use in
high rainfall areas. It is
currently under use in either low
rainfall areas like Kodumon or
young plantations like that of
Rehabilitation plantations.

Replying to another question

on clonal susceptibility to
abnormal leaf fall disease, Shri.
Radhakrtshna Pillai informed

that different clones have
shown varying susceptibility to
disease depending on the
rainfall pattern. RRIl 105 and
GT 1 could withstand the
disease with moderate
protection with fungicide.

The Chairman, Rubber Board in
his concluding remarks thanked
all the participants. He
expressed that scientific
approach aimed at the reduction
of cost of spraying is warranted.
Subsidising every operation is
not an answer. The Pathology
department of RRIl has a heavy
responsibility in evolving ;
cheaper alternatives.
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: held

Foliowing is a
review of the
proceedings of the
Eighth Meeting of the

ANRPC Senior Statisticians

in Trivandrum,
Kerala from 20th to
23rd August 1985.

r|-~he eighlh meeting of ihe
Senior Statisticians of the
Association of Natural Rubber
Producing Countries (ANRPC) was
held in Luciya Hotel, Trivandrum
from 20th to 23rd August
1985. Eighteen delegates
including thirteen foreign
participants from member

countries, namely: Mdlaysi?,
Indonesia, Thailand, Sri Lanka
and India attended the meeting.

The role of statistics

Shri. PC Cyriac 1AS, Chairman
of the Rubber Board of India,
inaugurated the meeting on 20th
August 1985. In his address,
Shri. Cyriac emphasised the
role of accurate, adequate and
uptodate statistics in the
orderly and systemaiic
development of the rubber

plantation industry. A common
feature of the rubber growing
countries is that they all

belong to the category of
developing economy. The rubber
plantation sector in these
countries is predominated by
small holders and collection and
compilation of statistics as
such is a difficult task.
Effective acquisition of statistical
data In these countries could,
therefore, be done with
modern and sophisticated
devices such as those involving
remote sensing techniques. Shri
Cyriac referred to the
International Natural Rubber
Agreement (fNRA) on price
stabilisation and drew the
attention of the participants to
the relevance and significance
of quality statistics for
ensuring fruitful outcome in

EIGHTH
OF THE
SENIOR

the context of renegotiation of
the Agreement, Unlike the
position in other ANRPC
member countries, the rubber
produced in India is consumed
by its own industry In fact,
the domestic ptoduction of
rubber is not sufficiani to meet
the demand. Rubber industry
in the Country heavily depends
on natural rubber. As much
as about 80% of the requirement
is met by natural rubber as
against the world average of
around 32%. He added Ih.t
India has gained substantiallv
from its association with ANKb'U.

Improvement

The Acting Soctelaiy-GenBtal of
ANRPC, Shii GR Chandrasiri

MEETING
ANRPC

STATISTICIANS

in his introductory address
outlined the role of statistics in
the production and marketing
of natural rubber. He also
explained the various subjects
to be discussed during the
course of the four day meeting.
One of tho important topics

of discussion during lho
meeting was tho review of
progress and development on
improvement of natural rubber
statistics in membor countries
The discussions revealed that
a census of rubber area was
started in Indonesia in 1983 and
collection of data was
completed in 1983. The
processing of data collected

is in progress. Indonesio also

4



PC CYRIAC
New Chairman

Shri PC Cyriac 1AS (43) erstwhile Chairman of
Small IndusUies Promotion Corporation of Tamil
Nadu (SIPCOT) took over as Chairman, Rubber
Board on 15th July, 1985. He belongs to the
Tamil Nadu Cadre and is a native of Ettumanoor
in Kerala.

Shri Cyriac who graduated in Civil Engineering
from tho Trivandrum Engineering College in
started his career as a lecturer with h's almamator™
Laler he was selected to the Indian Admmistratiye
Service in 1966 and allotted to the

Cadre. He has held several prestigious assignments
under the Govt of Tamil Nadu as Sub Collator
of Tanjore, Collector of Madurai, Chairman of the
combined Transport Corporations of Tarnil “
and as Chairman of SIPCOT. Shr. Cyr ac has
also presided over the Sugar and tngineering
Industries in Tamil Nadu.

FAREWELL TO PJ THOMAS

~orNors's

Kottisyam.

Shri vV Bhaskota PiMoi

« mo'ljnt"°of'the
iiiguishaci guests gave a *“ .

g du.ing

{)mg ess. %homas The meeting
Chalrmanshlp of Shn FJJ Thomas

al» aooorded a warm

who had taken over

Shri PJ lhomas oatller m tho bav.

ch~"man from

Shri Thomas in
Go-opuration extended o "
said that he was fortiinote ~
support from all the quatt~etsc
Plantation Industry jJ
occasion included S/bnn  -JJ federation.
Managlng Director, J~J~undan Menon and
PS John, CM George [}
Dr. MR Sethuraj besides the r P Board,
tho various staff rJtor (Fublicity and
PK_Norayanan, D”p Jhanks.
Publlc Relations) proposed a vote oi

™rt.cafM.>d
isceive the
Rubber
gg~ersonlhe
JSmpson IAS.



(Continued from page 4)

disclosed that they would
bo conducting an economic

census in 1986, with a view to
improving the statistics- In
Thailand, the office of the

Agricultural Economics and the
Department of Agriculturnl and
Extension Service would

jointly undertake a large-scale
sampio survey mainly to
ascertain rubber areas by age
groups and holding size.

A compilation of soil mapping
survey indicating soil profile
with spccial emphasis on rubber
suitability, covering the whole
Thailand was released in 1983
Thereafter the Rubber

Research Institute of Thailand
has been concentrating its
effort on doing a detailed soil
survey in the potential provinces.
The work would continue for
some more years. Sri Lanka
delegation informed the meeting
that a census of rubber land

in Sri Lanka was completed
in 1984. During the course of
census, statistics on actual

planted area, tapped area,
composiiion of planting materials
used, processing and marketing
techniques adopted etc. were
collected. Processing of the
field reports 's in progress.

For the census work they had
utilised the service of 2,600
enumerators and about 500
checking officers. An extensive
test checking on 10% sample
was also carried out. An
annual survey on the cost of
production of rubber covering
plantations of over 50 acres
(20.23ha,) in extent is in progress
in the country. Sri Lanka
would also be conducting a
survey covefing holdings less
than 50 acres (20.23 ha.) on a
sample basis to ascertain the
cost of prodiiction in the sector.

Board's efforts

In India, in 1985, the Rubber
Board has conducted a census
of rubber area in one taluk

on t> pilot basis to ascertain the
reliability of the registered area
statistics. During the course of
the census details like area
under tapping, number of
rubber trees and other trees

i
j
1
|

1
)

in the rubber area, production,
stock, labour employed,
cultural practices followed and
processing techniques adopted
were collected. The field work
is over and the reports
received from the enumerators
are under processing. A scheme
for conducting a complete
census of rubber area in the
country has been drawn up
and submitted to the Govt.
The Cost Accounts Division of
the Govt, of India in
collaboration with the Rubber
Board is undertaking periodical
estimation of cost of production
of rubber. The latest study

in these series was undertaken

in 1931. The Board is
updating the figures every year
taking into account the changes

in the cost of each inputs.

In 1984. a sample survey j
was carried out to estimate !
the cost of cultivation and
upkeep upto the tapping stage.
The field work of the survey
was completed and the

report is under preparation. !

More Improvement

The meeting complimented India i
and other member countries i
for their efforts to improve

the rubber statistics and urged *

the member countries to .
intensify their efforts to improve i
in particular the coverage .

timeliness and accuracy of
rubber statistics in their H
respective countries. The meeting!
also considered a paper .
presented by the Secretariat ~
on establishing a framework forj
the estimation of cost of
production of natural rubber.
The meeting also discussed the
progress reports presented by
Indonesia and Thailand, on the
studies on estimating rubber
areas using Remote Sensing
Techniques. A good picture of
these studies would bo available
only for the next meeting of
the ANRPC Senior Statisticians

One of the important decisions
taken at the mooting was to
establish a 'Work Group on
Improvement of NR Statistics
to study the various _
recommendations arising from
the various studies already

t conducted on

iniprovernent of
NR statistics and to transalato
these recommendations into
appropriato measures, that could
be impiementod by tho
respective member counlries.
The report of tho Working
Group would bo submitted to
tlui next mooting of tho ANRPC
Senior Statisticians.

The mooSing was presided ovor
by Shri. P Mukundan Monon,
Rubbor Production Com-nissioner,
Rubber Board of India who
was elected to tho position
unanimously. The meeting
complemented Shri Menon on the
able manner in which ho has
guided the deliberations of

the meeting. It is the first
time that India is hosting a
meeting of ANRPC Senior
Statisticians. Previous meetings
were held in Malaysia,
Indonesia. Thailand, Sri Lanka j
and Singapore. The meeting '
hao been very useful to
ascertain the method followed j
in collection, compiijtion and
publication of rubber statistics in
member countries. U has

also given an opportunity to tha
technical people in the field

in India to exchange views
with others in the field in
other cour.tries. The Indian
delegation to the meeting
consisted of S/Shri. RG Unny,
Dy. Director (Statistics tr
Planning-leader) G Subbarjyaiu
Statistician, KS Varma,
Financial Adviser and Smt.

E Lalitha Kumari Asst,
Statistician, Rubber Board.

— RG Unni,
Dy. Director
(Statistics it Plijnniny)



POTASSIUM

i The Natural Rubber Industry

! has made tremendous

i advances in the past twenty
eare. These have made

= Natural Rubber

competitive. Over the same

period. Potassium has also

become the most prominent

; nutrient.

more

The eleventh Cor.gress of
the International Potash

; Institute held in Bern,
Svuitzerland discussed
different aspects of
epotassium Research Review
; and Trends".
m address

In his welcome

at the Congress,
Dr. N. Celio, President of the
Potash Institute declared

; that their aim was to arrive
at a critical evaluation of

j past results and to assess

' the prosent state of

! General

mm atex is esseniially a hyciio-

* ljcarbon compound contauimg

I only very smdll quantities of

! inorganic ingredients. Tho dtrect

I nutrient romovdl was tharelore
trifling in the early days ot low-

i ylsllJing seedling rubber. Early

' estimatos put the nutrient
removal at 3 kg/ha N. 0.5 kg and
Pand 18 kg K/hi (Oe Vreis
(1921]).

As with most crops, potassium
iMcamo a most impotlar.t faclor
only when as a result of a com-
bination of breeding, agronomy
(moro intensive tapping) and
crop Bhysiology (stimulation

tho potoniial and aclual yieids
increased. They shot up ffon>
about 650k«/hLj dry rubber iri ine
1920's to ovur 5000 kg.'ha today.
Early fertiliser trials showed
littlo response to K and frequently

REQUIREMENTS OF RUBBER

knowledge in this particular

field of science.

Potassium in the soit/plaf™t
root system, the role of
Potassium in yield formation.
Potassium

requirements of
crops etc were some of
the specific items discussed
by the Congress. Unless
grown on very fertile soils,
high vyielding rubber has a
fertilizer demand that far
exceeds the amount of
nutrients removed with the
latex. Large quantities are
immobilised in the trees and
less than 107n of the
nutrients are contained m
the green branches and leaves
and this explains why
Potassium often becomes a
critical factor on replanting.

even negative responses were
reported {Mhurst and Owan
1j$50] Owen el at. [7957])-
On the basis ol tho low K
temoTOl in_the latex ami poor
responses Observed m the early
exp,.Imal'ts,itwa»

that.

K {Solwri\l9s6]).

Earlv praclico was to apply
phosphate in tho plantmg hole
"\otid to th. d
e Qi St KR d8hom
sulphate) up to the early

slage .
Modern njcommandations Oivo
the main emphasis to

Miiny factors have contribuled

Lack of Potassiun> durino
early growth limits the active
leaf area and reduces the
photosynthetic activity of
the foliage. As a result
girth increases slowly and
it takes the tree much longer
to reach tapping age.

Severe wind damage might
be associated with Potassium
deficiency.

To sum, up Potassium plays a
dominant rote In the life of
the rubber tree. This has
been clearly depicted m

the proceedings of the
eleventh Congress of the

tnternational Potash Institute.
Following are the relevant
paragraphs on rubber

reproduced from the
proceedings.

ID the rapid change in thinking
about the proper potassium

}

nutrition of the crop. They tali
- into 3 different groups:
i .

Group 1. Those that increase
yield and nutrient
requirerrwnts.

. a) Changes from seedling;
J to clonal rubber
b) Better clones-
c) Better and more
complex buddings
d) Better upkeep
e) More intensive tappmagj
systems.
f) Yield stimulation.

Group 2. Those that ckcraase

, soii K availability-
a) Replanting
b) Rock phosphate and

ammonium sulphate
only applied m the
past.

1

|
i



The correction
other nutric;nt

Group 3,

deficiencies.
a) Mg deficiency,
b) B deficiency.

The combined effect of the
above is that, especidity for
wind-prono clones and for
intensive exploitation with Ethre!
sttniulation, potassium hasbecome
the most critical elementiC/?s/? et
al. [1972} , Paddy and Warrior
\f960]. Shanadyam et a!. [1972]
Pushparajah et at {1971])

The latest fecommendations
for smallholder's rubber in
Malaysia range from 23-J7kg N

. 0-57 kB P,0, hPd 25-59kg K O for

wind-resistentclones and 15-21 kg
N, 0-56kg P,0, and 30-70kg K_0
for wind-prone clones {Chan et al
1972]).

Sources of nutrient demand

Unless grown on very fertile

soils (where norm;}lly more
demanding crops like oil palm or
cocoa are preferred), high-yielding

: rubber has a fertiliser demand
' tilaifar exceeds the amount of

. nutrients removed with the
; There are 4 reasons for this.

latex.

! 3. Nutrients immobilised in the

trees
Very substantial quantities of
nutrients are immobilised in the
trunks and branches of rubber
trees as shown below:

quantities of nutrients from the
leaves In Malaysia it has been
found tn.it with 2,540 mm of rain
per annum, about 20kg of K/ha
can be leached out of the foliage
of mature rubber {Urn \1974]).

c. Nutrients drained with the laten
Under ‘normal’ conditions the
nutrient drain in the latex is small.
Even with the yields of 2000kg of
dry rubber/ha, removal would be
below 20 kg of K/ha,but nutrient
removal increases steeply under
yield stimulation. In extreme
cases, where with stimulation
of 5796 kg of dry rubber have
been obtained in 10 months of
tapping, removal in the latex
reached 63 kg/ha {Pushparajah et
g/. [1971]). Stimulation
decreases the O.R.C (Dry Rubber
Content) in the latex. As
practically all potassium is
contained in the serum, any yield
increase as a result of stimulation
will cause a very large increase
in the removal of K as shown
below:

Tapping interferes with the
normal flow of assimilates to
the roots and thus increosea the
nutrient drain and, at the same
time, decreases the octive
absorbing root surface area.
Feeder root proliferation is
particularly Inhibiled by Ethrei
stimulation (/Var/rfaj elal{1975i\
To compensate for the poorer
efficiency of the root system
caused by intensive tapping, the
K concent/ation in the soil
solution must be Increesed.

Roles of pottasium

Effects on early growth

Lack of K during early growth
limits the active leaf area and
reduces the photosynthetic
activity of the foliage. As a
result girth increases slowly and
it takes the tree much longer to
reach tapping age, Good
management and proper fertiliser
use can reduce the time to conie
into tapping to less 3™ years
{Sivanadyan et al [197Sfi

Nutrients drained on stimulation, clone RRIM 605, pannel B

{Pushparajah et af.fl971J)

Yield Nutrients drained.kg h”~nd ~ja~e

kg.ha relative N ... P K Mg
No stimulation 1454 100 7.6100 1.7100 5.1100 2.1 100
24.5T(1%) 1716 118 12.7 167  2.4141 8.7 171 3-6 171
Ethrel*(10",) 2269 156 19.3 254 4.727615.8 310 4.8 229

«2'chloro-ethylphosphoric acid

Nutrients immobilized in clone RRIM 600 {Lim [1974])

Age of trees Number of trees

month par ha

33 420

79 420

190 335

Large quantities arein o obilised

in the tree and less than 10% of
the nutrients are contained in the
green branches and leaves,

. Shorroci<s[1965].3\(iih\s

explains why potass-um often
becomes a critical factor on

; replanting.

: b. Nutrients

leached from
leaves
Frequent heavy rains in ~e

tropics leach considerable

Nutrients immobilized

nt P K Mg m
140 19 75 9
635 73 365 103

= 656 134 874 149

d. Inhibited feeder root
proliferation as a result of
exploitation (tapping)

Properly fertilised trees can be
opened up at a smaller diameter
as they continue to put on girth
even under lapping.

Effects on bark thickness and
quality
As latex is produced in the bark,
good bark ‘quality’ is most
important for sustained high yield.
Recant work by Pushparajah
Pushparajah etal.\]S74\
and Samsidar Hannah [1975]
have shown that K significantly

Effect of tapping and fertiliser on girth increments

{Sivanadyan et al. [1975])
Girth incromant Incm (Ocl.71-May J5)
Tapped Untapped
‘12 100 2.0 100
Manured 1-8 150 2.4 120
Unmanured



Impfoved bark thickness (bark
regonoration), phloem thickness,
cell sizB, latex vessel sizo and
number of latex vessels per unit
Ibark.

« Effect of potassium on latex flow
rand latex stability i~htex quality)
By improving bark quality K also
"increases the flow rate of latex
‘on lapping. It has also been
1found that K helps to prevent
j pre-coagulation of latex in the cup
or on iho tapping cut.
improvements in latex stabiiily
!could be a direct effect of K or
i might be caused by lower Ca*-+
land Mg w+ovels and relatively
! higher P levels in the latex, High
! Ca*-+and Mg*' values are closely
j associated with unstable latex.
Where procoagulalion of latex
loccurred due to excessive
" application of magnesium or due
1to high soil Mg content,
; application of potassium has been
mshown to overcome this and to
mincrease the yield. Potassium
together with phosphorus has also
been shown to improve the
:stability of stored concentrated
I latex.

jPotassium and wind damage
\Ro$enQuistil960]Jwa%Xhe first to
suggest that severe wind darnage
:might be associated with K

; deficiency, He showed that:

i a) Nitrogen increased losses

! and this effect was related to

: leaf N content,

i b) Rock phosphate increased

I losses, butihis effect was

! not correlated with leaf P

i content.

m c) Low leaf K was co-ialated

. with haavy losses. This does not
I nacossarily imply that lov» potash

] was the cause of the losses.

i Mfddellon at il. [J96S]- the
| Other hand, found that potawium
1reduced wood strength. Today,
mit is an accepted tiSld practice

: to reduce nitrogen and increase
' potash for wind-pror~e clones.

Potassium and seed production
Watson eta! [7965] found that,
when K increased yield, less
seed was produced- There was
an indication that this was
associated with widening of the
N/K ratio in the leaves. Heavy
fruiting is often triggered by a

stress situation.
nitrogen could cause (temporaril
moisture stress or a stress in
available carbohydrates; both
might induce more profuse
flowering and fruiting.
K-deficient trees tend to shed
their leaves later and the
mwintering' period is longer than
when K is adequate. Refoliation
of trees with a good K-status
is faster and more uniform and
this could possibly affect
flowering and fruiting.

Potassium and latex yield

As K has a pronounced positive
effect on bark quality and latex
stability, it follows that it als
affects yield.
the effect of nitrogen and
potash on girth and yield of you
mature rubber grown on a
Rengam series soil in Malaysia
iPushparajah [~969])
Increasing the leaf nitrogen
from 3.19% to 3.46 at a K level
of 135 increased the yield.

Low K and high

Table below shows

level

increasing leaf N from 3.22 to
3.38 with a leaf K of 0 8%
decreased yield,

ly)

Recent investigations of the nurient
requtrements of ethrel stimulated
hevea have shown the need for
adequate manuring under such
intensive exploitation. Figure 1
shows the effect of supplementing
the regular maintenance estate
manuring with extra K on the
response to ethrel stimulation.

N and K are the main requirments
of mature rubber which
leceives normal (NPKMg)
maintenance fertiliser during the
immature period- The
effectiveness of N depends largely
on adequacy of K and vise versa.

o

ng Current recommended
maintenance dressings for young
mature rubber on average
Rengam series .soil arel30g 40g
p. 160g K and 26g Mg tree and
year, With a stand of 28© tree/s
ha, this would come to about

Girth and yield response of young rubber to N and K in West Malaysia

Experiment Se 1/21)

"oeK in Mean vield/tree/tapping(g) 6year

leaves 1styear 3rd year 6thyearaverage

N,K. 17.7 “b-83' 26.3 4714 53.8 49.4

NK. 20-4 148 260 492 551 522

N Kv 15.8 0.79 26 2 40.3 40.4 42-0

NYK’ 20.7 1.25 23.2 50.5 66.0 57.3
S.E ) 122 0.006 151 4.48 5.32
Mm'(sr"ig.'fof'a) 37 019 0.9 135 16.0



35kg N, 11kg P. 46kg K and 7kg
Mg/ha.

Critical leaf-K levels

Leaf anaylysis is widuiy iisod to
assess the nuiritional status and
fertiliser requirements of rubber
(BeaufUs[195S}. Cocci[t960]
Shorrocks [1965]. Guha[1969]j.
Pushpsrajah et al. [1972]).

Tha Rubber Rssearch Institute of
Malaya suggested the
following ‘critical' values for
major nutrients (Table 14,

the

Later, the above levels were
found to be unsatisfactofy for
certain newer clones. PB 6/51,
RR!M 600, GTI responded to K
even when leaf K ranged from
1.5-1.8";, (‘Table 15).

On the basis of such findings,
fresh criteria have beer? adopted
(Table 16).

Conclusion

The natural tubbtr industry has
made tren~endous advances in
past twenty years. These have
made natural rubber more
competitive. Over the same
period, potassium has also
become tha most prominent major
nutrient. Its importance will
continue to grow as further
progress is made in rubber
breeding and agronomy.

‘Critical' loaf nutrient contents of Hevea (expressed as
oven -dry sample)

porcentogo of

Nutrient level below Nutrient level above
which response likely  whirh response unlikely
Leaves Leaves iit Leaves Leaves in
exposed shade of exposed shade o(
to sunlight canopy to sunlight canopy
Nitrogon 3.20 3.30 360 3.70~
Phosphorus 019 021 0.25 027
Poltassiurn 1,00 1.30 1.40 1.50
Magnesium 023 025 0,28

Flesponscof clone PB5/51 to potassium in areas high in loaf potassium
\~Pushparajah and Tan [1972])

K-levol %K in low shade leaves 5 year cumulative yield,
kg K,0/ha/year 1967 1970 dry rubber,kg/ha
0 171 "'l .90 6585
54 1.70 1.97 5890
102 1.76 2.15 7290
156 162 2.14 7780

Range of K content in leaves at optimum age*in the shade of canopy
(%K in dry matter)

Clone group** Low Medium High Very high
] 1.25 '126-1.50 1.51-1.65' ' Tee"
n 1.35 1,36-16 5 1.66-1 86 1.85

*About 100 days old
*+Group I: 'Normar clones
Group II' RBIM 600.PB 86 PB 5/51, GTI

MALAYSIA MOVES TO CENTRALISE RESEARCH

The Malaysian R.bbe,
bureaux in a rrrove
the same t.nie <be

countries rather

research had now beco”

countries which had previously bo

she  new

Development Board,

3:«r'I'MRTaB""

Japan,

R.searc
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till''nTnra,n'bureau,

A n«v,AlnniTiftnt Board has closed a number of its European
and “ = B.ickendanbu,y, He,«. A,
borne by u.er

parouk bin Haji Ishak said that natural rubber
i input from the proauuing
"

3 ™ 3 0. Malaysia,

International
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in a number o,
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South Korea and Australia.
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ANTHER DERIVED HAPLOIDS

Dr.

H aploids are organisms with
a single set of genome

[n number). Since last 50 years,
production and utilization of
nnther derived haploids have
recBfVod much oltontion of

scientists lill ovor thu world.
Blakosloe in 1922 first reported
hnploidy in plants. India has
done pioneerinij work in
successful production of hsploid
enibryoids. Guha and Maheswari
of the Delhi University were
thu first to report succcssfut
production of liaploid plantlets

by in vitw culture of anthers.
Nitsch (1969) was the first man
to recoynizu the significance
of haploids in crop improvement.
Today, plant breeders and
cytologists have rejlised the
enormous potentiolitios of anther
derived hoploids in breeding

in
cytological and cytogeneticBI
investigations.

Production of haploids
from anther cuituie.

Tha first successful production
of haploids was reported in
Datura. Various species of
Nicotiana has now become the
most popular experimental
material. Successful anther
culture with haploid production
has now been reported in
SQVsral plant species.

Flower buds with anther
containing young unmucleote or
binur.lonto pollen are first sutfsce
sterilized Squiish propdration
of the anthor cuuld be done
to ascertain the stage of the
microspore. Individual anthers
are then removed and incubated
under aseptic condition for

3-6 weeks on a chemicolly
defined inedia at temperature
usually between 24-27° C to
yield plantlets. Anthers
containing uninucleate
microspotes have been found
moro receptive for the production

8. SASIKUMAR™*

of haplold callus and subsequent
differenciation into plantlets.
The development of the
plantlets from the callus is
influenced by the media.

When a large number of
plantlets are produced from one
anther they can be separated and
sub-cultured. After 3-6 weeks
in the initial medium the
plantlets are transferred to a
secondary medium. The
plantlets after proper development
of root systems are transferred
to pots.

Factors affecting the
production of anther derived
haploids

Various factors are associated
with the successful production of
haploids from anthers, such as
genotypG of the cultured
plants, cultural media, technique,
stage of microspore, conditions
of anther donor plant,
pretreatments adr~pted, cultural
conditions and case of anthers
during and after dissection.

Genotype of the cultured species:-
The response of anthers placed
in culture is influenced by

the genotype of the plants.
Successful production of haploids
from different species is
correlated with the genotype
of the cultured species, Vyskot
and Navak (1974) established
significant genotypic effects
haptoid plantlet production
ten species of Nicotiana. it
would appear that genotypes
differ in the optimum level of
concentration of the constitutents
of the culture media and now
several laboratories are
investigating this aspect.

in

A plant breeder considering the
use of anther derived haploids
should be reasonably clear
that gametic competition does
not influence the production

of haploid plants or their

' Botany Division: Hubb«t RMMfch Instituta at India. KoUayam 686 009

ey s e

1

\

survival. Nateka and Kurlhara
(1972) however have reported
that pollen competition may
not influence genotype of the
haploid plantlets.

Not all plantlets derived from
anther culture exhibit the haploid
chromosome number. Plantlets
derived directly from pollen
following a true embryo-genetic 1
development are haploid i
individuals. This is the normal |
situation in species of Nicotiana
and Datura. But plantlets
regenerated from callus may notj
be true haploids. Brassica. .
Oryza, Lycopersicon, SoJanum
nigrum Petunia. LoUum etc.
come under this category.

This situation may be due to i
the occurence of endomitosis. !
It is well known that culture |
media also influence the level of i
ploidy. Some workers reported ;
that a high concentration of .
IAA influences the process of
endonitosis Cultural media:-

The need for a proper culture [
medium for the successful '
production of plantlets cannot
be overemphasized. Nutritional
requirements for inducing cell
proliferation in pollengrains vary
greatly. Most species of
tobacco can be cultured
same type of medium. Sugar, =«
iron and mineral salts are

the necessary ingredients for L]
the production of embryoids from i
pollengrains In tobacco. (
Coconut milk and plum fruit |
juice are also effective media i
ir\ anther culture. Gbo-Ei-Nil andj
Hilderbrandt (1973) employed i

in the;

a method which includes a !
series of media. Their method i
consisted of an initial medium ;

favouring callus formation, a I
second medium which favours |
shoot formation and a third onej
promoting root production. )
The culture of isolated pollen, -
rather than intact anther, is
the recent approach.

>m

Microspore stage: Introduction
of anther containing microspore!
to the media at an optimum
stage of development is an
essential factor for the efficiency
of haploid production. Anthers
containing uninucleate
microspores have been found
most receptive (or the production



) of haploici plantleis In some
cases anthers wilh two celled
: pollengrains also give rise to

callus and liaploid plamiets, A
cytoiogicat squash preparation
; of the anther can be used
* for ascertaining the stage of
the microspore

. Conditions of plant supptying

m anther:- Anthers selected from
mother plants maintained in a
vigorous and healthy condition
provide the hest source
material  Sunderland (1971)

i correlated the age of the plant

f with the efficiency of the

! anthur culturo. Tomes and

I Collins (1976) observed

; significant effect of the number

I of days the plant had been

' in flowering on tlio h.ipioid

! plantlel produrtion It has been

« observed that anthers from

| plants grown under high ligiif

[ intensity yielded hrgli output.

Cultural condition: Sufficient
intensity of light is necessary to
: avoid etiolation of developing

i planllets. An increase in the

: percent-jge of anthers responding

t to haploidy induction in culture
. is reported by Sopery and
Maheswari (19/6) when lho

" culture was transferred from dark

j to tight conditions. Temperature

~Nis also a major faclor

" influencing anther culture

. experiments. Sunderland {1971)

- reported that temperature in

| the range of 257-0 favours
haploid androgenesis in Nicotiana.
However, Irikura (1972)
reported that a relatively cool
temperature in the range of
20°C favours Solanum species.

' Most species can tolerate a

; medium with a pH value

; between 5 and 6.

' Handling of anthers during and
after dissection is a very

; critical step in the enlire
proceedings.

Most hapioids produced by anther
! culture are sterile and hence
; maintenance of the haploid line
i for the production of seed
; and further genetic manipulation
i of the lines requires the
| establishment of diploid condilion.
' Diploid condition can be
i achieved in three ways (1) as
« stated earlier a low percentage

of hiploid plants rRvort to
diploid condition spontaneously
(iii doublint] of chromosome
can be easily dorie by colchicine
troatment. [This con be done
either by treating the leaf
axils or by immersing of the
plsnflels in colchicine solution.
(Nataka and Tanaka, 1961;
Burk, 1972)] and (iii) by/n v/fro
application of colchicine in
hayloid callus cultures.

Economic utili?ation

The anther culture offers tir<»ater
opportunity to plant breeders
HR a rapirl method of producing
fnrtile and completely
homozygous lines which can
bo used directly in crop
improvement programme. Collins
and Legg (1975) compared

"he anther derived doubled
haploid lines wilh conventionally
derived lines and found the
variation among haploid lines
comparable in magnitude to that
observed among conventionally
derived lines.

Molchers and Habib (1970)
enumerated the potential use of
anther derived hapioids in
plant breeding. Their suggestions
included induced mutagenes/s,
determination of genetic ratios
end the development of breeding
lines with specific characteristics
such as combination of

several dominant genes. Doubled
haploid lines offers a definite
advantage over the conventional
backcross method of breeding
which is mostly employed

in transfer of genes for
qualitative characters. With the
use of doubled haploid lines
the time required for a routine
back cross programme can be
drastically reduced. Moreover,
it offers and increased
probability of retaining the
character under transfer and
more rapid stabilization of the
transferred genetic material in
homozygous form at the end of
the back cross programme
Another advantage of anther
derived hapioids is that with
smaller population the breeder
can determine phenotypic
ratios- For example o
monohybrid F, phenotypic ratio
becomes a 11 ratio instead

of a olasste.l 3-1 ratio ,,,i

F, ratio for duplicate factor
inheritance bocomo 3:1 inste.td
of 15,1. This is bocauss the
ir;vestigator is actua/(y dealiiKi
with a gametic ratio (Collins
and Logg 1975”~. Homozygous
diploid plants for special
characters con bo prn.luced
from antfmr durived hapioids by
introducing the gone for the
desired cliaractor and doubling
the chromosnme compliment of
hapioids. Recently this
technique has been omployed
to study the phage mediated
transfer of genes controlling
galactose metabohsm from the
bacterium Eshorichia coH in the
haploid tissue obtained from
anthers of tomato (Ooy. 1973).
This technique offers immense
scope for transfeiing

nitrogen fixing genos to

higher plants.

Selection of induced and
spontaneous mutants from anther
culture arr miar.s to create
useful and new genetic
vari,ibflity. Hapioids can play
a major role in the identification
and selection of auxotropic
mutants for elucidation of
biochemical pathiA/ays, in
rfasc-arches to select resistance
for antibiotics' base-anatogues
and herbirides, in selection for
adaptation against environmental
stress, and for selection for
metabolic overproduction.

Thus anther cultufo offers a
rapid and economic, os well as
officiant, method for producing
homozygous lines and developing
novel varieties The breeder
can be reasonably certain that
the lines he has selected

are homoiygous when obtained
by doubling the chromosome
compliment of hjploid plants.
Anther derived hapioids can
also be employed m induced
mutltjfcnesis, genetic
transformation, dovelopmont of
specialised cytogenetic stock
utc which all are important in
broadening the genetic base
snd crop improvement.
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RIDLEY
CENTENNIAL AWARD
iFOR

Dr. B. C. SEKHAR

The third Ridley Centennial Award was presented
to Tan Sri Dr BC Stikhcir, for his outstanding
contribution to the natural rubber industry

over niaily years. The Award was established

Molchefs, G and G. Labib ~970).
55 Ber. Dtsch, Bot. Ges, 83.

Nataka, K. and T. Kurihara (1972).
Jap. J. breeding, 22

Nfltoka. K and M. Tanaka (1968).
Jap.J Genet. 43.

Nilsch, J. P. (1969) Science. 183.
Sopory, S K, and S C. Maheswari

(1976). J, Expt, Bot., 27. |
Sunderland, N (1971). Sci-Prog. '
Oxf. 59

Tomes, D. T. and G. B CoHins
(1976) Crop Sci, 16.

Vyskot, B and E. J. Navak (1974).
Script Fore. Sci. Nit.

Ujep. Bruensls; Biologia 1.4 Q

by the Malaysian Rubber Producers’ CouncH in
1977. The presentation of the award to

Tan Sri Dr. Sekhar came the day after his
retirement as ControHor of Rubb-jr RGSsarch of
iho Malaysian Rubber Research and Oevnfopment |
Board. His distinguished career in the natural -
rubber industry started rn 1949, when,
having graduated fronfi New Delhi University
and Michigan University, USA, he joined
the Rubber Research Institute of Malaysia
as an assistant chemist. In 1966 he was
appointed Director of the Institute and in 1974 ~
Cor»troller of Rubber Research and Chairman

of the Malaysian Rubber Research and
Development Board. In the 1970s he was a
loading proponent oF technically specified rubber-
resulting in the now well-established Standard
Malaysian rubber scheme. Since then his
enthusiasm has made its mark in many areas,
including price stabilization through the
International Natural Rubber Organisation,

the Malaysian Government's Dynamic Production
PoMcy, and the effective co-ordination of
natural rubber research through the International
Rubber Research and Development Board
(IRRDB) In corvferrtng the Ridley Centennial
Award the Minister of Primary Industries,

Dato' Paul Leong, said that Tan Sri Dr

Sekhar was ‘another man of rubber with
similar pioneering spirit and vision

worthy of Ridley's memory."
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“mof India has accordod
approval to TU«BLOW TREE
SPRAYER designed and
déve}oped by the Bombay based
American spring and Pressing
workS; which is considered
appropriate and effective as o
power device to spray oi! based
capper fungicides on rubber
trees against the attack of
Abnormal leaf f'lll disease caused
by tf~e fungus Phylaphthora
Pa/mivora. The disease, if
unchecked, results in
heavy sheddinn of loaves
during monsoon, causing crop
ioss of aJurminy propuriions.
Considerable headway has been
made in the fabrication of

this nfew sp.tjyer us it-, v.olght
has beon brought down by
replacing the metal parts of the
blower mechanism has been
modified to make it more
effitic-ut ond lighter by u&.ng
Alummium sheets Due to these
major changes the total weight
of this sprayur filled with

10 litres of fungicide solution,
2 litres of p-)tro! and fitted
with bamboo handles is only
63 Kgs. This is 14 Kg less than
thti lighiest sprayer nov; in use.
The spfaycr is powered by the
Viilit-rs MK 25 Petrol engine
of 3.5 HP. The Liow--r has a
capacity to blow air to a
velocity of over 200 Km per
hour and cover a volume of
1,33,000 cubic foot per hour.
This is rated to be the highest
air velocily and air volume
achieved by any Power
sprayer developed for rubber.
Thus the spray particles can
reach up to a height of 75*80
feel under field conditions.
Dozage of fungicide can be
adjusted from 0.69 htre to
4.22 litres per minute by
changing tlie delivery disc. As
the sprayer is sturdy, operational
vibration ts reduced to the
minimum. The mechanism to
fix bamboo poles for carrying
the machine is also verv simple
and convenient. Being lighter
in weight, it can be cained
easily by four persons oven in
difficult tsrroins.

The cost of the sprayer including
sales tax is Rs. 12750/-. A
Duster attachment also is

Irft

TURBLOW TREE SPRAYER

PK NARAYANAN™*

available for this sprayer which
would cost another Rs. 2000/-.
The sprayer is marketed by
Sujirkar's Trading Company.
Cochin-2. As a promotional
measure to popularise sptaying
of rubber trees against leaf fall
disease, the Rubber Board is
subsidising half of the cost of
this sprayer bought by

CQ-operativBs of gruwors, farmosrs
associations jnd voluntary .jgoncies
engaged in lur.il development,
who in turn are supposed to
rent out those sprayers to small
holders within their gurisdiction
for protecting rubber trees. o
*0y Director

fi'ublicity and Public Relations)
Rubber Board. Kottoyan>-G8u 001.



RUBBER GROWING
THE MODERN WAY

~ince the iniroduotion of Hevea
~brasilionsis to Malaysia in
1877, there hes been a rapid
spread of the crop not only in
Malaysia but also in South
ond South-East Asia  During
this century or so, the
technology of Hevea cultivation
has experienced many changes,
but the Inst 20 years in
particular have seen the most
dramatic innovations.

Breeding and selection have
increased the potential annual
yield of the rubber tree, from the
200 to 300 kg/ha of the original
seedlings to over 2000kg/ha

by the mid-1960s, and to over
3000kg/ha by the early 1980s.
There is, nevertheless, always a
gap between experimental yield
and the actual yield obtained
ill_ commercial cultivation,
caused by the interaction of
environment (climate, soil, disease
incidence), management
(fertilizer use, covers, weed
control, exploitation systems)
and cultivars (clones, propagbtion
systems efc).

With a better understanding of
these interacting factors, yields
realized in the field have
risen considerably over

recent years

The average yielil for both the
smallholder and plantation
sjctors has increased by about
80 pofcent during the 20 years
covered by Table 1. the
improveinont in the estate sector
(of 532ko/ha) being more

than that in the smallholder
sector (of 384ky/ha). The best
average commorciat yield
obtained in the individual
smallholder sector is now
1103kg/h.i and in the estate
sector is 1900kg<ha. Both
improvements in clones (by
breeding) and uso of better

agriculturjl techniques have had
a signific.mt effect in achievmg
these levels, although yields

are still well below the
potential of the tree.

Breeding for newer clones has
progressed relatively fast

despite the fact that Hevea isa !
tree crop. Newer clones inl
testmg and soon to be available
for large-scale planting not only
give higher yields but are
precocious yielders (Table 2)'.
Thus for example, the RRIM
900 series clones not only yield
50 per cent more than GT 1.

Table

Malaysia-USSR

This review of current
technologies and future
deveiopments in the
exploitation of the rubber tree
is based on a paper by Wan
Abdul Rahman, Ismait
Hashim, Leong Sook Kwai,
Aj Mohd Sidek Modh Din,
Tan Ah Moy. and E.
Pushparajah Uhe Rubber
Research Institute of
Malaysia) presented at a
A joint

symposium on lIsoprone
(Natural and Synthetic)
Rubbers and Latices. in
February 1984, at

Kuala Lumpur.

1

Improvement in yields in Peninsular Malaysia

Year Smallholdings
1965 346
1970 515
1975 723
1980 728
a. Over all planted area. Yields

Year (kg/haly)*

Mean:
Estates both sectors
662 480 (552)
960 705 (810)
996 825 (950)
1194 863 (992)
in tapped

ApplyinS stimulant



Motorised tapping knife

but the yieid in the fifst year buddings is 24 to 46 per cent and transport easier.

of lapping is high higher than conventional field

For propagating clones, budding brown budding and the use of Proper soil management,

with the selected scion is of 2-whorl buddings is establishment of legume covers

dona on seedling rootstocks. becoming a common practice and discriminatory use of
Tfaditionally, unseiectcd More recent findings show that fertilizers have been shown to
seedlings have been used as other, more advanced, planting have a considerable effect

the rootstock. Recent published
information shows that more
selective choice of rootstock
results in higher yields, in areas
where moisture deficits are

not large, rootstock PB 5/51
on RRIM 600 has given 14 per
cent extra yields while m
areas where moisture deficits of
2 or 3 months are experienced,
GT 1 rootstocks on PR 107
have fed to 27 per cent

higher yields*.

For a long time the normal
practice in establishing plants
in the field was planling seed
at stake followed by field
budding. This was subsequently
replaced by use of budded
stumps, the seedlings being
raised in nurseries, budded and
then extracted and transplanted
as bare root stumps.
Developments have now shown
that other methods of
establishment give ~~er
performance (Table 3i - The
yield obtained by using 2-whorl

materials improve yields further'.
The use of such material, ie
RRIM stumped buddings or
5 to 6-whorl plants, gives
considerably higher yields
than the 2-whorl buddings
currently being used.

The better performance

of the 5'to 6-whorl
buddings or stumped
buddings has been ascribed
to the good uniformity

and vigour'; selection

at seedling growth stage
pre- and post-budding and

of subsequent buddings on
scion growlh, produces
plants of excellent quality.

Recent work has also
included the use of
budding on young stocks
(8-10 weeks instead of the
conventional 5-8 months).
This enables plants to be
raised to 5 to 6 whorl
stage in smaller

potybags (13kg soil instead
of 23kg) making handling

on productivity. Fertilizers are
in the estate sector

Puncture tapping



Table 2

Precocious-yielding newer clones

Yield (kg/ha)

Clone®

ist V 2nd Vv 3rd y
GT 1 700 1180 1410
RRIM 600 720 1210 1600
PB 250 1090 1500 1800
RRIM 90C 1040 1910 2280

4th y
1640’
1860
2180
2210

5th Vv

Total 5y Total 38%
1570 6500 “ 10
2310 7700 118.5
2240 8980 136.9
2300 9750 150.0

GT 1 and RRIM 600 being clones currently planted on a wide scale.

Table 3

Effect of type of establishment on immaturitv
(After Shepherd et a/")

Period of Yield over 4y 3mths
Planting material immaturity
(mths) kg/ha

Bfown budding-field 67 3946 100
Green budding-field 8L 4575 115.9
Green budding in bags 59 4872 123.5

(2 whorl)
Budded stumps in bags 57

(2 whorl)
fairly reguiafly but are seldom can be increased at times of

used in tho individual
smallholder sector from the lime
that tapping commences. The
lack of both fertilizers and
proper cover management in
smallholdings is one of the major
factors in tho yield difference
between the estate and
sm'allholder sectors.

the use of Elhephon.
same time,
Ethephon in

adequate fertilizers are
(Table 4).
Tho advent of the yield stimulant
Ethephon his opened up more
avenues of increasing the
productivity of the rubber tree.
Firstly, it has enabled finer
control of production: eg yields

stimulation can
ha over a period of 8
I tapping.

Table 4

high demand by intensifying

At the

the judicious use of
low concentrations
has enabled trees to be
opened for tapping early,
with consequent high and
sustained yields, especially where

used

Early opening

with fertilizers and mild

lead to an
additional yield of over 5000kg

years

:whan compared to conventional

Effect of early opening on vield of
(After Sivanodyan and Pushpar”ah)

Treatment Early opening
. 14850

No ferlitizers 18780

Hortilizeis 3930

Difffcrence

Cumulative yield (kg/ha

Conventional opening”™
Y3206
13720
520

Detailed studies ' have shown
the existence of clone-
enviionment interaction, e
same clones are better adapted
to a given environment than
others. Thus in the last few
years, the clones used have
been chosen to suit the
environment they are to be
grown in.

Adoption of newer technologies
such as proper fertilizer use.
appropriate crop protection
measures, or newer exploitation
systems coupled with the use
of yield stimulants, has been
poor in the individual
smallholder sector. This is
generally due to lack of
understanding and inadequate
credit facilities. At the same
time, the size of smallholdings
does not allow any economies of
scale. Currently, the agency
responsible for extending aid
and advice lo smallholders,

the Rubber Industry Smallholders
Development Agencv I"“RISDA)
is introducing and implementing
n&N technologies by grouping
tha small farms into composites
of 40ha and above. Productivity

up to Oec 1982

Difference

1650
5060



j in such organized areas is

| expected to approximate to that

;in tilo estate sector.
Modernization through this system
of management, in a sector

I'w!>ich accounts for over 60 per

4 cent of the area under rubber
in Malaysia, is going to

J have a major Impact,

m With a view to reducing costs
{ and overcoming the labour

. shortages currently affecting

! the Malaysian agricultural system,
mechanization has become a

‘ pressing concern; innovations
have enabled considerable
progress to be made'. Some of
the benefits of using machines
for field operations «jre shown
in Table 5. Mechanization not
only overcomes labour shortage,
but also allows faster operations,
ensuring that fields are ready

mechanized fogging has
enablod a coverage of
100-150ha per day. This
is obout 5 times faster
than conventional sprayers
or dusters and results in a
70 per cent saving.

Similarly, .oil-based
formulations have been
developed for other
diseases and pests.

Weed control accounts for
over 30 percent of upkeep
costs of young rubber.
Conventional knapsack
spraying is not only labour
intensive but also
expensive: it costs about
M$40 in labour and about
$150 to $170 in chen”icals,
per blanket hectare. The
advent of motorized
sprayers has enabled

; for planting on time
tractor-mounted treatment
' Several diseases are found to to reduce costs to about
affect rubber in Malaysia, Their S30 for labour and SMO
, occurrence is often localized for chemicals
Table 5
Reduction in time and labour needed for field operations
Time required per ha
I Type of Manual Machine
operation (man days) (hours)
| Felling 5 (Using winch) 3.0 (Bulldozer)
2 (Using chain saw)
* Holing 5.4
| Terracing 6 to 10 10,0
I Construction of 5" 1,0* (Back-hoe
drain and rotary
ditchers)
* a. per 20 metres
‘ to particular areas and some More recently, ultra-low-volume
* clones are more seriously (ULVj mechanized systems
- affected than others. The most have been tested and found to be

~important diseases are 0/diuin
hevea. Phytophtohra botr/osa.
and CoUetotrichum
g/oeospofioides. The first two
are known to affect not only
growth but also yield

The conventional method of
control of Oidium was through
sulphur dusting using a
motorized duster (tractor or
shoulder mounted) which could
cover 20ha per day. The

use of tridermo»ph-in-oil at 0,5kg/
ha/round as a fog by

efficient. These require lessvolume
to bo handled and are very easy
to use, oven on hilly terrain.
The cost is relatively low

(515 to $20 for labour and 590
to $100 for chemicals per hectarc).
Shortage of labour, especially
of skilled tappers, can be a
constraint to production. With
a view to overcoming this
problem, less labour intensive
tapping systems have been
developed' -". The use of such
8 system, te half-spiral tapping

Tissue culture plants

once in four or six days, but
will Sthpphon applied, has
given at least similar yields to
the current allernate-day tapping.
At the same time, the newer
system enables labour savings
of up lo 70 per cent (Table 6).
Additionally bark consumption
is low and if required the
life of the trees can be extended.

In addition to a general
shortage of labour, there is a
concurrent shortage of skilled
tappers, A combination of
Puncture and excision tapping
called Micro-X tapping
reduces requirement for skilled

tappers. In this system, a
normal half spiral excision is
made. For tapping, 3 to 5

punrluree at equidistance are
made on the half spiral cut:
this can be dojio by any
unskilled worker, Aftt-r a few
such tappings (usually not more
than 10 or 11 on an alternate daily
system) excision lapping Is
done for up fo throe tappings.
Yields obtained are similar to
conventional excision tapping.

In addition to the innovations
discussed above which are

currently being implemontod in
the field the RRIM is involved



Jin other developments, a
!number of which show
considerable promise As
lindicated earlier, tapping involves
‘a considerable amount of sicilt
mparticularly when the excision
imelhod is used With a view
Ito overcoming the need for skill,
Id motorized tapping knife

I'has tieen evolved, The prototype,
jwhich is currently under
lintensive evaluation indicates
Mhat depth of tapping and
thickness of the bark shaving
con be easily controlled. This
ensures a good quality tapping
cut, so that optimum yield

can be obtained even by
unskilled tappers. Modifications
have, however' been found
desirable and this work is
currently being given high
priority.

One of the time-consuming
operations in rubber production
is collection of the latex, in
which a tapper moves from
tree to tree emptying collecting
cups into a container. To
overcome the need to collect
latex daily after each tapping, a
polybag collection method

was evolved in which the yield
could be collected once in

5 or 6 tappings. This however
was found to have social
problems and other investigations
are currently in hand. On©

of these involves continuously
dripping anti-coagulant on to
the tapping cut to give longer™

Fogging*in rubber plantations

: systems to be produced.

flow times and thus enable
latex to be collected through a
system of conduits leading to
a central point". Further work
is in hand to overcome the
apparent cost prohibitiveness and
other problems of this system.

Tissue culture is becoming
increasingly important as a
tool for mass propagation of
desirable individual plants

as well as in the production of
somatic hybrids. Current
investigations in tissue culture
indicate that it is possible to
regenerate Hevea plants from
cells of tissues. Further
refinements of this technique for
We/ea might enable selected
clones with their own root
This
would eliminate the requirement
for large field nurseries,
selection of appropriate seedling
stocks and the process of
budding. As Hevea is a tree
crop, genetic improvement by
normal crossing and selection is
a lengthy process. The use of
tissue culture should enable
iimprovements in Hevea plants
to be made more readily
through chemical mutation as
well as through genetic
manipulation of cells. Emphasis
is currently being centred

on such investigations.

Normal practice in producing
latex is to allow the trees
to grow for 4-6 years and attain
a girth of 45
to 50cm before
they are
exploited.
Investigations**
have shown
that if the
plants were
destructively
harvested
earlier and the
m rubber extracted
<from the shoots
chemically,
yields of up to
950kg/ha/
annum could
; be obtained.
Extraction rates
;could be higher
Vv
A new clones
were selected

on the basts of percentage rubbe”

hydrocarbon in tissues as

opposed to the currant system of 1
< selecting Hevea for maximum

yield on exploitation.

Horticultural manipulation by
crown budding or producing a
three-part-tree has been found to «
be useful in modifying properties
such as the Mooney viscosity
of rubber. This has been done
by grafting the crown of a
clone with tow Mooney viscosity
on to a high-yielding trunk
producing a high Mooney
viscosity rubber”. It has thus
been possible to lower the
Mooney viscosity of the final
rubber that is obtained from the
trunk. Such manipulations
. therefore offer a route to
' obtaining rubber of specified
characteristics,

*At the same time, attention is

* now being focused on

i biomodification of natural rubber.

‘ The pathways for biomodification

1 would include progressive

i secession of one or both ends

1 of the polymer or the splitting

! of the polyisoprene chain into

i smaller fragments. If this were

I to be achieved, then modified

, rubber such as expoxidized

; rubber and deproteinized rubber

- could be produced more cheaply
than by the present chemical

1 modification.  Biodegradation of
natural rubber allows for

' another approach to
biomodification.  Current
Investigations indicate that both
i purified as wall as raw natural

rubber can be biodegraded by

selected micro-organisms. The

mproduction of a low-molecular-

* weight rubber through such a
process has potential for
reducing production costs as well
as being of practical benefit

*in applications in the liquid

; rubber and adhesive fields.

At can be seen that the natural
rubber producing industry in

" Malaysia has transformed itself
Ilrom a peasant agriculture to an
lorganized one by adopting 8
;variety of new technologies.
linnovations, particularly in clone
:selection and breeding, in
,planting, tree maintenance and
mthe extraction of yield, have
‘resulted in considerable



progress, not onfy in moderiiizmg
the induslry but also in
incroasing produt.Uvitv per
area. Cuirent rnse.irch
investigations clearly indicate
that the potentiu! for further
improvements is great, Thus the
natural rubber industry in
IVtalaysia should be abte to make
rapid prepress in the

years to come.

unit
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TWO PRODUCERS PLAN MAJOR NR PROJECTS

Malaysia ant) Sri
L™Irka has begun
agricultural
Malaysia, niscnvihile,
productivity of small
Bank, v.liich
managed by

will

two

Janatha Estates Development Board.
the two organizations' control,
percent of the coconut production.
ment Bonk (845 million); the

from lands under

Development Administration

International Development ($5 million). Another $5 million
interesttd .gencies, the bank said, while the remainder of the cosls will
Lankan government, the Bank of Ceylon and the two estates.

Lonka have

a four-ye.nr,
oxporls - including Hevea
spend
IMR producers
is partially funding both projects, said
public sector corporations,

lounchod major
$244.7million

Smollholcors Development projc. t

NR grower,
, 0. i '

Malaysia will provide about

projects
programnie to

S61.4 million
in northeast Peninsular
Ihe Eri
the Sri
About one-third of the
as well

Funds for the project will

iheir

»3b million for the project.

holdings ond

Malaysia.
Lankan programme
Lankan State Plantations Corp. and the
Island nation's NR output comes
as 75 percent of the
come from the Asian Develop-
International Development Association (»55 million): the Overseas

the United Kingdom (»10 million);

to boost natural rtbber proiluclion.  Sri
reverse
rubber - by rehabilitating produclion and processing lacilitles,
during a five-year

the decline ol ils
period to improve the

The /'sian Development
involves lands

lea and 10

and ihe OPtC Fund for

como from one of severe

In Malaysia,
is aimed at improving the situ,-llon of traditional smallhoMer™
v.ho hwen't t-on fited from the mainstream ot economic development, and whose

,r* hold back by the sii.aH size of low productivity,

be met by the Sri
the Trengganu

tho bank



DR. V. HARIDASAN & K. G. SRINIVASAN

lIntroduction

shtitikiiig of the area
X under forests has been causing
groat concern and anxiety
among the Indian planners and
policy makers for a long time.
The per capita forosf orfla
which W'is around 0.2 hectare
in 1954-blj has declined to
0 11 hectors by 1982-83. The
National Forest Poliry Resolution
of 1952 proposed to increase tt»e
area under forests to
33.3 pr cent -'f «h3 tntal land
area But the target has not
been fultiMed as the percentage
WJS only 228 m 1932-°.3.

With the increase
the demand for wood of every
kind is bound to increase”™

Our people nro tradilionally
depending on lLruwoocl for
cooking. Wood is also regmred
for a variety of uses m such
lindustries as paper, plywood,
Sfurniture, building, nfetch,

. Dackiny case and a host ot
iSlhors. Naturally

I increase in the ~availability of
' wood; but unfortunately there
is a decline in the ava.labi .ty.
Iho gravity of the situation
has been recognised by the

I Sivcirnmnn ConimiUeo

‘ Backward ar(;as. The Committee
: noted thjil by the

in population,

liras rf v,»od
yaar onil to most lial
1loquiremimt it vvoull
; necessa.y tu tf
= |TBOS OVM an stoa of fuur
. million hwloros
1ilio next 20 yuats*.
* connoction an
; tlio role of rubbot plantation
1lindustry to allsviato the

In this

I *CQmmfiin  Bombay 8 Sormtnbei
| 1884. p 384.

situation is relevant.

Findings of studies

To evaluate the demand and
supply of rubber wood, the
Rubber Board has been
carrying out studios frequently.
A study has been conducted
recently to -issess the

» ovailobility of rubber wood in
the next five years. The study
covered around 10000
hectares under rubber. The
| information was collected from
! the estates by sending a
| questionnaire- A similar study
| was made in 1972-73. The
present study collected
information on the type of
rubber trues felled in the
estates, the number of trees
per hectore at thr time of
felling, the qunntity of wood
obtained pet tree, the cost of
felling, the programme of
felling during the next

five years etc.

The present study has revealed
that at the time of clear
felling there were 227 trees
per hectare. In the previous
study (1972-73> the
corresponding figure vvas 1»4
trees. The difference for the
number of trees in the twostudies
is duo to a number of

In 1972-73. the trees fellod
for replanting were mainly
ordinary varieties.

present study shows hat they
nre more often clonal sesdlino
trees. It is a comm

knowledoo that high y|e|dmg
clonal seedling trees are
usually looked after well by the
planter compared to ordinary
vailoties and as a result Iho
re '‘ol'.o0S"'ing “w?utd be
higher. Further the application
of fertilizers and pinnt

_ to the Rubber Board

i
|

protection chemicals has been
more in vogue during the lost
twenty years when these tro6s .
were in their prime of youth-
These reasons coupled with
the good maintenance, resulted
in more number of trees
available at the time of clear
felling. The initial stand I
however is higher and according =
<
recommendation it is to be

420 to 445 trees per hectare

*for buddings.

d

e

[

>Although there are more trees

;; compared to the previous
¢ one. According to the present

at the time ofclear felllng the
wood per tree

be lower in the present study _
one, the average wood available i
per tree is 3left (0 88 cmt)

as gainst 37eft (1.05cmt) in
the previous study. This decline
is due to the fact that when
there are more trees in a

unit area, the size of each .
tree is bound to be lower. ~
because of tho competition for
plant nutrients by the trees
and the consequent lowering
of the quantity of available
plant food among them.
resulting in lower girthing per
tree. The increase in tho
number of frees at the time of
clear felling has resulted in 3
per cent increase in the total 1
wood available from a hectare.

It has been found in tfie present 1
study as well os in the
previous one that a certain f
percentage of wood is used in i
the estate itself, asfirewood i
in the smoke house and by

tho workers. Around 10 per

cent of the total wood is used :
in the estates and it is |
mainly of branch wood. i
Thefo has been increaso in the j

price realised by tho estate

found to



from the sale of wood. In the
previous study the price per
tree was around 18 rupees
which has gone up to Rs. 122
in the present one However
such a price is generally
available to estnies accessible

by road. Consequently there
has been increase in the cost
of clear felling which was

Rs 2,50 per tree in 1972-73
The corresponding figure is
Rs, 14/- per tree today

The fiubber Board has been
encouraging subsidised
replanting since 1957. The
progress of replanting over the
last five years averaged around
4000 hectares per annum.

On that basis and taking into
account the findings of the
above study, 28 million eft
(0.79 mlifion cubic metre) of
rubber wood would be available
in India per annum. It has
been found from studies that
on an average the rubber

tree would give about 60 per
cent of stem wood (round
wood) and 40 per cent of
branch wood. On that basis
the stem wood and branch
wood available per year are
placed at 17 million eft (0-48)
million cmt) and 11 million
eft, (0.31 million cmt)
respectively. Most of the
branch wood is utilised as
firewood fn Kerala and a
part of it within the
estates themselves.

large

Utilisation of rubber wood

Surveys have been conducted
periodically to find out the
number of saw mills exclusively
or predominantly handling
rubber wood in Kerala. The
surveys conducted in Kottayam
district a few years ago and
Quiion district last year, have
revealed that there were 163
saw mills handling rubber wood,
Idukkl, Ernakulam, and Trichur
districts are the other three
important districts producing
rubber wood. In these
districts the number of saw
mills handling rubber wood is
placed at 150. The main
activity of these units is to
saw the stem wood for
manufacturing packing case

materials. Two units are also
located in Kottayam district
of Kerala to produce furniture,
window and door frames,
shutters, T. V. cabinets etc,
out of rubber wood and a
number of plywood factories
and veneers and splinter
factories* atso use rubber wood.
Still packing case is the
most important product

of the industry.

Although rubber is produced
mainly in Kerala, it is sold
outside the State as packing
case material. The main
centres of consumption of
packing case according to
importance are Bombay, Madras,
Poona, Bangalore, Hyderabad
and Coimbatore. Studies have
been made as to the quantity
of rubber wood consumed

in Bombay, Madras, f-oona and
Coimbatore and a reason-?ble
estimate has been prepared

for the remaining places.

Table

Table 1l
Number of dealers (1984)

Centres No of principal

dealers identified
Bombay 23
Madras 34
Poona 31
Coimbatore 10

Total 98
Railway wagons, trucks and

ships are used to transport rubber
wood from Kerala and
Kanyakumari district. However
shipping Is confined to the
transport of rubber wood from
Calicut to Bombay. For the
purpose, mechanised country
craft known ae i/m in Malayaiam
is used. It takes 5 to 6 days
to reach Bombay by this
mode of transport and the
cost of transport per tonne
comes to around Rs. 200/-. By
road and rail it takes 4 to

I shows the quantity of rubber wood cosumed at the

important centres,

Table 1

Packing case materials consumed (1984)

Bombay —
Madras

Poona

Bangalore

Hyderabad

Coimbatore

Other places in Tamil Nadu,
Karnataka & Andhra

in Bombay, Madras, Poona and
Coimbatore there exist

distinct markets for rubber
wood pecking case material and
a number of dealers have
been identified as the principal
sales outlets in these places,
in aM these centres the trade
is concentrated in the hands
of a few dealers.

* A swparala study of lubber wood
Gonsompiion in ptywood iecton»s ant!
vaneai* and splmfers fsctone* i*

in piofifoss.

37 million eft (0 105 million cmt

2,7 (0076
2.0 (0.057
15 (0.042
10 (0028
0.7 (0,020
2.00 (0057
13.6 (0,385

5 days and 12 to 15 days
respectively to reach Bombay
from Kerala and amount to
Rs. 370/- to Rs, 400/- per
tonne OS transport cost

The packing cases are sold in
different grades and the common
grade is of the size ? to 1
inch (1,88to 25cm) X 5 to8
inches (12-5 to 20 cm) X 5 ft
{15 metre) The price per eft
(or 0.028 cmt) of the common
grade in diffeient marketing
centres in the beginning of 1984
is shown in table 111



Price per eft. of common grade
of packing caso maferlal-1984

Bombay Rs. 26perc»t

(0.028 cmt)
Poonn "
Madras 25
Coimbatore 23
The future

There appears to be vast scope
for converting rubber wood
info quality wood with a view
to making quality products.

At present there is some
awareness regarding the use of
rubber wood for the purpose
of manufacturing plywood. Ina
recent study by the Forest
Research Institute of Kerala

it has been observed: "In

India at present rubber wood is
mostly used fur firewood,
packing cases and matth
veneers and splittlers. Us
susceptibility to fungal and
insect attack limits its wider

utilfsation, althouQh studies
elsewhere have establishea the
suitability for rubber wood

for furntture pane! products etc.
Rubber wood will continue

to be utilised if it is

not treated with preservative
chemicals for protection against
fungal and insect attack".*

From the studies undertaken in
the Rubber Research Institutes
in various countries it has been
found that preservative
chemicals can be applied to
rubber wood by pressure
methods or non*pressure methods.
The KFRI has done research
work on a non-pressure
method of diffusion of
preservative chemicals.§ and
have come up with a
recommendation. The report
concluded: "Rubber wood is easy
to work with hand tools.

*KFRI RdSMtch Hepoti No 15. Keralo
ForeSt Hesearch Inst)tuie, Peechi. Ofc.
1982- P. 1

does not split wh.la nailing”™ !
Treated rubber wood wiM bn
highly suitable for msKmg
low-cost and medium quality
furniture items, door and
window frames etc.*: H

Rubber wood is being.”sed for j
furniture manufacluring in other
countries after treatment.

The chemically treated rub”r
wood
with a pleasing colour an™
grains. There is no dwht
that it would be possible
us tooto undertake large
scale use of this material for
such products- What is required
is to create an avvareness

of the vast potential

of this raw material.

for
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MALAYSIA BUYS UNIROYAL ESTATES

Uiilroval. ths US

ivte companv has announced tha sala of its plantations in Malaysia, totalling

naatly 11 000 hactares, for 199m linggit (184m) to Petmodalan National, the Malaysian Govstnmant s

investment agency,
plantations in Malaysia.

including government
the ooverLenfs
U -
br~AM~ysL interests.

whollvovined subsidiary
wholly-owned subsi

raid on the

Ibn nnggit.

ol% acq%?fing }-ﬁghlands and
Il 1S offoring to pay
company at fr"

i,v,land
Lo»lan

have been gobbling

September

Kumpulan Guthrie
a? Eulelclyhsted plantationgroup with 28.000 hectares,

In the past decade,
upfore,gn-ov.ned plantations as
of the country's natural

Wilh tfie sale, there ate now only Ma foreign groups still with substantial
They are the French Socfin company. »ith 28,000 hectares and the
British.Di.lch Unilaver group «ilh 14,000 hectares.
agencies,
policy of buying baci( control
h fam/Mic frttpinn names as Dunlop. Guthrie,
Permodalan

Ma ayslan companres
part of

resources. Estates

Harrisons and Barlow ate now owned
National is buying the Uniroyal

Kumpulan Gulhrio, which was itself taken ovor in a celebrated dawn
1981, and which cost Permodalan nearly

is currently

plantations ‘'trough its

in the final stages

acquisitions, the big four Malaysian plantation

™ hectares).

Harrisons Malaysian

Plantations (85,000

S::rs):';ime“7a:by (77!;;orhetttes) and Kuala Uimpur Kepong (81,000 hectares).

is a light hard wo”™ .

]

-

]

improvements. r] .
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130 Hafijan families consisting
of educated unemployed persons
rehabflitcJted in 1972 at
Thonnackal by the Govt of
Kerala have made remarkable
progress to find out a solution
for their agricultural problems.

The Government have allotted
each family an area of 2
acres aiong with another half
acre with a newly constructed
hous-3. The colonists started
cultivating coconut, cashew,
rubber etc in the land allotted
to tham. But major portion of
the land is left unutilized.
Most of the colonists are
labourers and a few are employed
persons, it must be the main
leason why their efforts in
taking up different cultivation
h.we failed. Having failed in
other cultivations, possibilitios
have been explored for rubber

cultivation in an area? of 360
acres. The Rubber Production
Commissioner Shri P fviukundan
Menon along with other
officials visited the area in
1982. Water scarcity was the
main problem. Harijan Welfare.
Public Works and Irrigation
Departments of Government of
Kerala agreed to supply water
required for the rubber nursery
there. On this promise Rubber
Board decided to raise a poly
bag nursery in 10 acres.

MEW,i IMIPIGTPftIS

Shn R. Thankappan Pillai, Joint Rubber Production
Commissioner has retired on 31$t August

1935 after a distinguished career in the

Rubber Board for over a period of 30 years.
Shri Pillai joined the services of the

Board as a Jun'or Field Officer in 1955,
During his carejr ho served in various capacities,
as Field Officer, Assistant Developnient

Officer and Deputy Rubber Production
Commissioner under the Board. His services
were also utilised inj Andamans in 1972

and 1973 as Officer *on Special duty at the
Rubber Research and Development; Station
there.’> Later he was elevated as Joint Rubber,
Production Commissioner in 1981. He
continued in this position till retirement,

Shri Pillai was given a warm and affectionate
farewell on 5th September 1985 by his
colleagues in ithe. Board.

Distribution of Permits

Lack of facilities for irrigation
delayed the project and onou”ih
poly bag plants could not

be produced in the nursery.
But somehow or other poly bag
plants for 73 acres were
available with which planting
was done on a scientific basis
Subsidy was also disbursed.
Two instalments of subsidy
wore disbursed and permits
distributed by the Jt. Rubber
Production Commissioner Shri
MG Jagadish Das in April last.



Inousuration

MD JOSEPHS

Vice-Chairman

Shri MD Joseph, Mdnnippa'sint it
has buen electoil 6s the rtw
VicB Chairman of thu Rubber
Board. Hd reprosonts the larfio
growers.

SEMINAR.

A one day rubber sRminar under
the joint auspices of Rubber
Board PPCL and Fafoi
Information Exchange Ctub

was held at Chapparapadavu.
Shri KP Noofuddin. Minister
inaugurated the seminar.

Shfi V Rajan and Fr. Jose
Manimala spoke on the occasion.
Shri Asayanar Kutly welcomed
the gathering and Shri

KP Devadas proposed a vote
of thanks. The Officers of

ths Rubber Board took classes
on various topics pertaining

to rubber cultivation.

A view of :Sw f.t-«licipants



RUBBER SUBSIDY CLEARANCE

<)<_.' account of the
nprecedented response from
the farming community to

take advantage of the benefits
under the subsidy linked soft
Joan scheme implemented by
the Rubber Board for promoting
new planting and replanting

of rubber, the Rubber Board
has not been able to complete
the inspections in full and
issue permits and subsidy to
the growers in time meinly

due to the inadequacy of
personnel to cope up with the
resultant increase in volume
of wofl<. There are over

30,000 applications pending
inspection filed up to 1984-85.
With a view to clearing the
huge back log and granting
permits and subsidy before the
close of 1985 in respect of
all the pending cases, the
Rubber Board intends to
launch an Intensive “Arrear
Clearance Campaign” from

September 1985 by deploying
the entire Development
Personnel at its command
exclusively for this task on a
priority basis.

Applicants in each region are
proposed to be called in small
groups, where the formalities

to be completed by the growers
to enable speedy inspections
of their holdings will be
explained and Inspection
schedules drawn up In
consultation with each of them.
The growers who have applied
for planting subsidy are being
invited to such meetings
through a personal letter from
the Chairman, Rubber Board.
The success of a time-bound
campaign of this nature, depends
to a great extent on the
support and patronage it enjoys
from the participating growers.
They are being advised by

the Board to be available in
their holdings at the apoointed

TRADE DEVELOPMENT AUTHORITY,

The Trade Information Centre,
run by the frade Development
Authority maintains information
on ail products, markets and
functions without limitation In

any of these areas, The
Centre keeps latest available
Information on such aspects of
trade information e g. overseas
and Indian trade directories,

CAMPAIGN

data and time of tnspection
and present relevant documents
to prove ownership of the
planted aron. cash bills of
planting materials and fertiirers
and survey plan of the

planted area in duplicate to the
inspecting officer. They should
also strictly abide by the
stipulations in the rules in
respect of retenlion of trets
othtr than rubber in the planted
area. Similarly crops chosen
for intercropping m the first
three years in the plantation,
raising of cover crops and
filling of vacancies also have
to be consistent with the
provision in the lules governmg
the scheme. Strict compliance
with the terms and conditions
laid down in the scheme
would ensure expeditious
inspections. Issue of permits
and grant of subsidy m alt
pending cases within the
estimated time frame.

NEW DELHI

world wide trade statistics,
customs regulations and duties
in target markets, (iSP,
shipping, offers of joint
verituies/ficensing. status teports



on overseas firms, countrv
reports, commodity prires
overseas tonders, trads f.iirs
and exhibitions, import expori
policies, product/country
profiles etc. etc.

A weekly Trade liiteHigence
Bullotm sent to all members
contoins news articles, tender
noUCQS, Calender of trade fairs
rade enquiries etc, A Market
Intel jgenco Bulletin containing
deltjiled market repoits is also
,brought out about once a month
and sent to atl members.
Besides, hand-outa on important

issued from time
TDA's publications

to its members at
70/u discount. Members are
iros to obtain information by
post, telephone, telex or
personally visit the Centre at
uelhi or the Branch Offices at
Bombay, Calcutta, Bangalore
3nd Kanpur,

subjects
to time.

Associate Membership of TDA
IS available to companies.
*nsHtutions, associations.
Chambers of Commerce and
individuals. The membership fee

\

is Rs 500/' per ye~f Fof
details, contact Mr J K Bedam
Deputy Chief, Trade Inforniation

and Statistics Division.

TDA's Regional Offices

Air India Bidg , 8th Floor.
Nariman Point. Bombay

400 021.

Laxmi, 1/A Ufsoor Road,
Bangalcre-560 042
Stiantiniketan. Flat No. 9. 4th
Floor, 8 Camsc Street Calnulia

C-13, Sarvodya Nagar, Kanpur

"OLYSAR TO BOOST BUTYL RUBBER SALES

Canada's Polysar hopes to double
sxporrs of elastomer to around
?275m. a year following

the start-up of

its riew butyl rubber plant at
Sarnia, Ontario. The new plant
was built at a cost of

MICHELIN PONDERS SAUDI

Saudi Arabia's National
Industrialisation Co. hds
approached Miclielin about the
possibility of being its ioint
venturo partner in a massive
synthetic rubber plant project it
is considering at ths Red Sea

East German tyre maker Pneumant
has developed a rubber recoveiy
plant that makes powder

from scrap tyres, and said it
is seeking licensees for the
process. The Furstenwalde-based
‘firm explained that tyres are
jsuppiied to the installation in
{prepared form with maximum

S300m over three years ago and
was "olysar's larg(jst investment
m this period. The Sarnia

plant can produce 70,000 ton/
year of butyl rubber and can
bo expailded to 3Q@,000 toH/
Year. said to be one of the most

portofydnbu, Michelin's official
spokesman in Paris confirmed
that the privately-held Saudi
company had been in contact
with his firm, but would say
nothing more than ; ‘'it's obvious
that Michelin is interested in

ANYONE FOR POWDtrRf?

dimension being 20 cm-and are
first paesoii along a conveyor
system with a magnetic
separator to remove any metal.
The whole system is controlled
from a central unit, Pneumant
noted, and can be operated

by three workers. The technology
licence on offer is for a

advanced plants in the world, it
employs 150 people. Officials
at the opening of the Polysar
nlant said there was a continuing
need for a revised federal
peMey on petidichumical

j feedstock prices

SR PLANT

any kind of (rubber-related)
project anywhere in the world.”
The project, thought to include
plans for a S300m SR plant as
well as to involve a third-probably
Saudi-partner, is in a

very early stage.

Sixmill plant, with each mill
capable of producing 500
tonnes of product per ytor

tor 3 total yield of 3,000 tonnes
Of powdsr anitually. A typical
mstaUation requires 225 m2

of floor space for the production

plant, and another 125 m2
for tho materials lidudling pl.irt

1
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CONFUSION CLOUDS SMR'S FUTURE

A cloud of contusion is shrouding
the fuluto of Standard

Malaysian Rubber. On the
one hand, Malaysian authorities
consider introducing to

tho Kuala Lumpur Commodities
exchange a second hedgino
grado based on SMRs
current specifications. On tfie
other hand, naturat rubber

MALAYSIA REJECTS WORLD BANK NR

Malaysia, the world's biggest
naturaf rubber supplier, has
fejected World Bank offers of
financial support for additional
planting, saying that it prefers
to concentrate on more
profitable items such as palm
oil and cocoa. According to
reports from Kuala Lumpur

the Malaysian government
accepts that rubber

Malaysia's rubber industry plans
to set up a consortium
involving a number of the
country's producers to build a
commercial plant for the
manufacture of epoxidised rubber.
The planned facility, which
will have a capacity of 1000-
1200 tonnes a year, forms
part of Malaysia's drive

to develop new, advanced

Monsanto has started up its new
European Santoprene
thcrmopla&tics rubber plant

at Nevirpoft. Gwent, the US
firoup has announced.

officials there made clear their
intentions to revise SMR s
specifications this year-perhaps
to such a degiee that SMR
as we know it now would
cease to exist, informed
sources say. In addition,
Singapore market intends
to inlfoduc® by mid-year a new
hedging contract based on

the

production should be boosted-
but believes that it can do
this from existing acreage, rather
than from extending cultivation
The World Bank initiative
reflects the organisation's belief
that without further planting
there will be a shortage

of rubber doveloping before
JT® of the decade. The
Bank recently granted significant

Malaysia plans
uses for natural rubber. The
potential market for modified

natural rubber stands at around
one million tonnes a year,

but at present the sector is
monopolised by synthetic
material. However, thermoplastic
natural rubber was almost
ready for commaicial scale
production and potential had
been identified in the automotive

MONSAMTO STARTS UP TP PLANT

When a similar facility now
being built in the US and
due for completion later

this year comes oo-stream,
Monsanto will have a three

Pl ANTI-Mr.

coN.snRTiuM

technically specified rubber
according to a recent report h
ho Singapore Business Times
It 1S most puzzling, one

trade source said, that two
contracts based on current
SMR specifications are beinci
proposed at the snme time

as those very specifications a©

undergoing radical revision.
SUPPORT
loans to Indonesia to increase

rubber output in line with
the country's determination to
reduce its dependence on oii
and gas. But the Malaysian
authofilies-running an industry
which holds more than one
third of the worlds rubber
expoits-believe that the

time has come to aim for
more lucrative crops.

area. Development of other
forms of modified rubber such
as powdered NR and powdered
carbon black mesterbatches
would continue. The consortium
will be headed by the
Malaysian Rubber Research
and Development Board whose
UK arm is also to play a
part in the development

of modified natural rubber.
Lot Mfrujrr

ST bkak>

£

il&tid. Uu- rudnuf.aclwAi*"
of tha fast growing TPR.
It already operates d
unit at Akron. Ohio.
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