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The production of iiatu/al rubber, the wonder
raw inalerial of nature, is coiicentratcd iu three
or four South East Asian countries, hidia too bas
a remarkable position both iu production and
coiiiumption of this stialegic raw material.
Compared to the rccent devtlopemenls iu the
rubber goods manufacturing sectors in major
rubber producing couulties like Malaysia,
Indonesia and Thailand, India is far behind in
exploiting the vast returns from natural rubber.
Malaysian experiment shows tbat they could
make almost four times value addition on their
primary produce by resorting to manufacluring
activities.

A rccent study conducted by the Association of
Natural Rubber Producing Counuies (ANRPC)
to evolve strategics for modemisiug rubber
based inauufacturing industries iu rubber
producing countries reveals that producing
countries (ogetber account for only 12 perccnt of
world natural rubber consumption although 85
percent of NR is produced in these couuuies.
Since the cost of nunufacture of rubber products
in developed countries, especially in USA and
European countries bas become probibitively
hig”. the producitig coualriei should by all
means exploit the situatioil

In Ibe article pubii&bed elsewhere in this issue
on Rubber good manufacturing industry

in Natural Rubber producing Couniriw,

Smt. J. Lalithambika, IAS, Cbainnan, Rubber
BoArd has cni()Lasiscd the need to give due
importance for the manufacture of value added
products both for intenial consumption and
exports. The Cbairnnn also pointed out  strict
quality requirements of importing countries in
the West. While aiming for exports of rubber
goods, it has to be well understood that rubber
goods for export must be produced with
consistency in quality and in conformity with
inienialtonal standards and specificatioiis.

The article also highlights the true picture of vast
outputs that could be earned by the NR
producing countries. This v/ill open new avenues
lor profits to the small rubber growers in these
producing countries.



Rubber Goods Manufacturing Industry in Natural
Rubber Producing Countries - Recent

alural rubber accounls for
Nalmosi iLirly pcreeiii of
elastomers used in ibe rublu-r

indusuy today. Produclioii of
natural rubber is coHcenlrated in
Ifarcc or four Soulh-East Asian
couiilries. Till rcccatly these
countries cmicenlrated only on
producing more nalural rubber as
per the demands in world rubber
industry. Bui the jwsilion changed
in the eighties. &)uic of tlic rubber
producing cot ies found it
csscjitial lo convert tLcir raw
materials to value added products
and export lo consuming centres.
The inanulacturers in developing
countries also found it
advantageous to lap tlie cheap
labour and abundaul availability of
raw materials in rubber producing
c'omitries. Coupled with ihis
favourable euvironinenl came the
massive demand for laiex based
examination gloves in developed
countries. The result was a
remarkable growth in rubber goods,
manulacfuriug industry in nalural
rublK-r producing countries,

DEVELOPMENTS IN
RUBBER INDUSTRY OF
MALAYSIA

Malay.sia has piaycd a key role in
the impressive growth of the
world’s rubber maniifaeluring
industry by being a major bupplicr

Developments

J. LALITIIAMBIKA
Cliairman
Rubber Board

of quality natural rubber to the
consuming industries. Rubber
manufacturing activities starled in
Malaysia around 1932. There was
no noliceable growth in rubber
gotids manufacturing activities in
ihis country till 1970. Till then the
objective of the manufacturing
industry was only to produce
essential products like tyres needed
for local consumption. This
position changed by ihe eighties
and Malaysia is today the world’s
largest producer o f examination
gloves, latex thread and catheters.
In 1985 the export earnings from
rubber products in Malaysia was as
low as n percent of (hat from raw
nalural rubln'r export. But by 1990
the value of product export rose to
55 percent of tlint for natural rubber
cxjx)ri. Malaysian experience
shows that they could make almost
four times value addition on their
primary product by resorting lo
manufacluring aclivitics.

The growth in rubber consumption
in Malaysia between 1985 and 1990
was at an astonishingly high rate of
21.6 percent per annum. The
growth in latex goods industry
during this period was at the rate of
39 percent i)er yeiir. Growth rate in
different segments of Malay.sian in-
dustry during the peri»d 1985-90 is
given in Table 1.

TABLE | AVERAGE ANNUAL
GROWTH RATE BETWEEN
1985-90 IN RUBBER INDUSTRY
IN MALAYSIA

IYPE OF ANNUAL

INDU.STOY CIKOWTII RA'n:
1 AVIIHACU-
riJU’iiNr

Latex Industry 39.0

Tyre i2.]

General Rubber

Goods 9,4

Indu.strial Rubber

Goods 175

Footwear 8.5

Malaysia is now world's Inrge.st
user of nalural rubber lalex and
accounls for 18.7 percent of world
natural rubber latex consuinplion.

From a study of value of rubber
goods it is seen that gloves as a
group accounls for 63.3 percent of
value ofgoods exjiorted. Almost 79
percent of earnings in rubber goods
units is through exjjorl of products.



TABLE 2GROWTH OF TYRE AND SELECTED NON- TYRE
products INMALAYSIA

YEAR
1985 1990

Tyre (all lypes '000 tonnes) 3662 6764 86.7
Inner Tubes 5948 12224 1055
(all lypes 000 tonnes)

Rubbw Gloves (-000 pairs) 255450 1796112 603.1
Calhclcrs<'OOONos.) 14242 50623 255,4
Rubber Footwear ('000 pairs) 19766 21632 9.4

The US.A is Ibc main inarkcl for
Malaysian rubber products.
Malaysia has set a target of 3000(X)
(otmcs rubber consumption by
1995. So far the targets set for the
industry were suipassed. Malaysia
is now concciUiatiHg on enhancing
export of tyres. The target set in
this area is lo triple the export
earnings on lyres in the coursc of
next three years. Table 2 gives the
dctaijs of (be growth of tyre and
non-jyre sector in Malaysia.

The suav” of Malay&iau rubber
goods ai;inufacturing industry is
dui' (o the sound government
policies, cfl'cctive tcchaok>gy sup-
porting raciltlic}™ and the full par-
ticipation of various sectors of the
industry.

DEVELOPMENTS IN
INDONESIAN RUBBER
INDUSTRY

Indonesia has shown renurkable
growth in tyre industry and foot
wear manufacture. The export value
of fuotwcar from Indonesia Las
ex«odcd that of the tyre scctor.
Indonesian nioturvc bide lyre
industry consists of 13 separate
tnicrpriscs with a total installed
capacity of 11.8 million tyres for
four wheeU'J vehicles aud 10.1
million lyres for two wheelers per
yeai. Export of niotor ve bide tyres
from Indonesia recorded a growth

rale of 99.4 percent per year
between 86 and 1989. Cyde tyres
also recorded au impressive growth
during the period and in 1989-90
the growth rate in export value of
cycle tyres was 31 percent.
Production and export of different
lypes of tyres from Indonesia is
given in Table 3.

TABLE 3PRODUCTION AND
EXPORT OF TYRES FROM

INDONESIA

TYRETYt? (000  EXPORT

PRODUCTION UNITS) VALUE
(usJ
'000)

Four Wheelers 8204 10258

Two Wheclere 6052 64 367

Bicyde Tyres « - 12455

Inner Tubes « 2656

Foorwm industry in Indonesia has
shown maximum gnrwth during the
last 5 years. There are 270
companies in Indonesia engaged in
ftx)twear manufacture. The total
instalkd capacity is 331 million
pairs. The growth of fotitwear
exjk>n was at an astonishing rale of
285 percent. The position of
footwear export for two years is:

Year rt Value
(UbS -000)

1089 58 437

1000 225 43

The growth in export of industrial
and general rubber goods in In-
donesia is given in Table 4.

TABLE 4 INDONESIAN EXPORT
OF INDUSTRIAL AND
GENERAL RUBBER GOODS

VALUE
(US S -000)
V Belts 2666.0
Conveyer and
Transmission Belts 114.1
Pipes and Hoses 977,6

Other Automotive Goods
General Rubber Goods

168.2
5934.9

The important latex products ex-
ported from Indonwia are examina-
tion gloves and surgical gloves.
This country is imiKirting both con-
doms and latex thread. Some com-
panies are trying to establish units
for manufacture of these products
also in Indonesia. Total natural rub-
ber consumption in Indonesia is
only around 12 percent of their
production.

DEVELOPMENT IN THAI
RUBBER INDUSTRY

There are over 300 rubber goods
manufacturing units i]i Thailand

TABLE 5 CONSUMPTION OF
RUBBER IN THAILAND
(IN "000 TONNES)

YEAR
PRODUCT 198« 1990
Tyres 371 45.0
Tread Rubber 12 12
Vehicle Parts 23 33
Rubber Band w114
Shoe and Parts 7.0 95
Tube and Hose 06 5.2
Battery Box U6 05
Hlastic Thread 40 4»
Gloves 11,8 140
Foam Products 08 i3

General Rubber
PrtMducls 21 31



including four big lyre factories
which produce i variety of lyres
required both for domestic
consumplion aad inlcrnalional
market. Thailand has shown
remarkable growth in rubber
manufacluring activities during the
las.1 two years. Table 5 gives the
consumption of rubber in different
rubber produckK.

SRI LANKAN RUBBER
INDUSTRY

Sri Lanka is consuming around
23600 tonnes of rubber annually
for product manufacturing in the
country. Most of the industrial units
in the country are very small. There
is 0i\Jly one tyre factory In Sri
Lanka. There are five solid lyre
mauufaturing units and six glove
tinits. The country has ambitious
programmes to enhance rubber
consumption to 7(K)00 tonnes by
2000 AD.

RUBBER INDUSTRY IN
INDIA

Indian rubber industry has a history
of over seven decades. There arc
over 5(H)0 rubber goods manufactur-
ing units ill the country consuming
over 500 ODD tonnes of rubber per
year. Among rubber producing
countries, India has the distinction
of being the only country which
consumes all the rubber produced
by it Tthie 6gives the size distribu-

tioaofmanuCicturing units in India..

TABLE 6 SIZE OF
MANUFACTURING UNITS

IN INDIA
COWSUMPTION IN NO. OF
TONNES/AKNUM ifiNirrs
10 tonne and below 2568
Between 10 and 50 tonne 1614
Between 50 and 100 tonne 349
Between 100 and 500 tonne 269
Between 500 and 1000 tonne 36
Above 1000 tonne 45

Although there are 5 000 units in
the country nearly 45 percent of
rubber consumed is through thc
thirty tyre factories. Most of the
non-tyre units are small scalc
manufactures. The industrial
growth in the country was around 8
percent during the past few years
allbough the position changed in
1991-92.

Consumption of rubber in India in
difTereni products is given in Tabic

TABLE 7CONSUMPTION OF
RUBBER IN INDIA

CONSUMmMON
IN TONNES

PRODUCT 1990-91 1W192
Auiomolive Tyres 222 120 226 207
and Tubes
Cyde Tyres and 77 453 81 059
Tubes
Came! teck 34352 35517
Footwears 63 654 67 204
Bells and Hos» 36387 MO029
Laiex Foam 19598 20 750
Dipped Goods 15578 17067
Oihers 37879 39515

Almost 45 percent of the rubber
consumed in Indian rubber industry
is in lyre sector. Cycle tyres is the
next important pri>duci. Expori of
cycle lyres from India is fast
picking up. Most of the other
non-lyre products manufactured arc
used for domestic consumption.
Export value of rubber products
from India is given in Table 8.

The value of tyres exptmed from
India has almost doubled by
1991-92 thereby indicating almost
hundred percenl growth. Sinxilar
results arc shown by some latex
products and cycle tyres.

TABLE 8EXPORT VALUE OF

RUBBER PRODUCTS FROM
INDIA

PRODUCT EXPORT VALUE
1990-91
(Rs. MILLION™
Automotive Tyres and
Tubes 1795.0
Rubber Footwear 1173
Belling 241.0
Cyde Tyres and IXibes 120.0
llo ses 77.0
Medital Products
including Gloves 139,0
Cots and Aprons 11.0
Olhets 97.0
Total 2597.0

OTHER RUBBER
PRODUCERS

The other major rubber producing
countries are China, Vietnam.
Nigeria, Ivory Coa.st and Liberia.
China has a well developed rubber
goods manufacluring industry and
K an important exjwrler of
examination gioves. Vietnam is
slowly developing its vast damaged
plantatiuns and the manufacturing
industry in that country is yet to
make its impact in the international
market.

CHALLENGES AHEAD
AN

All natural rubber producing
countries are now manufactures of
rubber products requited in the
international market. These are
being sold to more or less the same
users by different producers. This
situation has resulted in unhialihy
coinpciiiion and the price realised
for some products has become
uiuemunerative. Exsminaiion glove
manufacturing units in some
countries bad to be closed down
because of this situation. The
position can improve only if the
producers in different countries
enter into some kind of agreement

in capacity utilisation and market
(Co»l. tPage 29 }



alf a decadc ago laicx

gloves were the houest

ihings in ihe rubbex
industry bccaiise of conccfn over
[tic spread of AIDS. In advanced
couniries whole set of medical
staff, military personnel and even
super market workers have started
using gloves as a protective
moasurc against AIDS. Use of
gloves in USA and North
Amcrica became routine in mid
W88. All these created a
world-wide boom in the niarlcei
for gloves. Many investors in
USA, China. Malaysia, Indonesia
iind Thaiwan rushed iheir money
for glove production. Price of
gloves touched its peak level of
no US dollars pc' 1000 pcs
diiring that period. But in later

AN ECONOMIC STUDY OF LATEX
GLOVE INDUSTRY IN INDIA

S. MOHANA KL'MAR
K.S. G'OPALA KRISHNAN
Tfchntcal Consultancy Dlvbiion

years ie; in 1989 and 90's the
trend began to reverse due to
overproduction and price of
gloves fell in the range of 15-18
US dollars per 1000 pieces. Many
latex gloves units in USA, China
and othCT European countries have
closed in 1990. This situation
lead to healthy demand supply
balance and Tmally the industry
has revived and intemationa! price
has improved to the range of 25
to 30 US dollars.

In India also more licences were
issued to establish glove units.
However only a few license<a
have started production and other
left the field. The units which
started production faced teething
troubles when the world glove
market was gloomy. The Indian
manufactures arc still in dilemma
though the units in Malaysia and
Indonesia are setting for a
take-off. In order to know about
India’s response to the changing
situation and to examine the cause
and significance of these
upheavals a study was undertaken
and the finding of the study are
prescntttd in this repon.

METHOD OF STUDY

Surgical gloves (sterile &
non-sterile) disposable
examination gloves, household
gloves, industrial, electrical and
postmortem gloves are the
different typ«5 of gloves made
from natural rubber. Of these
examination and sureical Eloves
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are the meBt sophisticated and
swisiiive items. Demand is also
more for these items not only in
the world market but also in the
domestic market. The units
manufacturing examination gloves
can also make surgical gloves
with the same type of machinery
and technology.

In India there arc about 150 glove
manufacturing units of which 47
are en”“ged in producticm of
surgical and examination gloves.
All these units are using
automatic dippng plants whether
imptmed or'indigenously
fabricated. Of these 47 units
majority are concentrating in a
single item ic.. either suj”cal or
examination gloves. However a
few are producing both the items.
The pesem study is confined only
to the ai”*cal and examination
glove manufacturing industr>-. All
the required details were collected
from the producers in a pre-tested
questionnmre through intcr¥%iew
method. Secondary details were
collected from the periodicals and
otlier published sources.

GLOVE INDUSTRY - A
WORLD SCENARIO

On the global scale Malaysia tops
in the production taking a major
sh”*e in the world market. It is
repotted that the total installed
capacity of tiw cmintry is about
15.5 biUion gloves per year. More
than 80 units have registered as
members in the Malaysian Rubber
Glove Manufactures A™ociation



iJi addiiion some big and small
units are also producing gloves.
ProducUon of rubber gloves in
Malaysia for ihe year 1987 was
396.74 million pairs and this
increased to 1345 million pairs i<
1988, 1593 million pairs in 1989
and 1796 million pairs in 1990. In
1991 produciion was 2227 million
pairs accouniing 24% increase
over the pijvious year's
production. Export earnings of
rubber gloves from Malaysia also
increased from 848 million dollare
m 1990 to 1033 million dollars lA
1991 accouniing 22% increase .

In Thailand about 50 units have
started production though licence
were given to 140 iinits to form
latex glove plants. Total installed
capacity of glove industry in
Tliailand is understood to be not
less than 5.5 million . Installed
capacity in Indonesia also rose
/ram 0.4 billion in 1987 to 3.2
billion in 1988 and was expected
to increase 9.8 billion in 1990'
Tlje installed capacity in Srilanka
is limited to produce 400 million
pieces of gloves per annum.
Srilanka’:. export of rubber gloves
jumped to 222 million pcs in
1991 fnam a mete 3.8 miUion pcs
in 1990 . Similar rates of growih
have accrued in other key
producing couniries like Taiwan
Philippines UK and Ciiina.

GLOVE INDUSTRY IN
INDIA

Govemmenl of Indie also issued
more than 100 licences to
esiablkh glove units for export
producuon. Of this about one
third of the licences have
e->[abli”ed their f actories. In
addiiion some units in domestic
tanlf area (DTA) have also
developed their capacities to
ixoduce gloves using automatic
piMts. The status of glove
indusu-y is given in tawWe-1.

Table 1 Glove Units in India using atomatic Dippinir Plants
Status No. of Units Total Installed Can«ritv
Examination Surgical Gloves
Gloves (million pcs)  (million pairs)
FTZ 19 690 72
EOU 15 745 132
DTA 13 174 82
1 Total a7 1609 286

. rr llave SUmCU
ventures (see table-1), all have
not enjoyed the expected levels of
business. Many units are closed or
on the verge of closure due to t''e
glut in the world market. A few
have gone out of business. There
was a major set back in the entire
glove industry in 1989-90.
1990-91 and first half of 91- 92.
Recently the performance showed
that the industr>' is well on the
way to progress. Good inquiries
are coming up from Unites States
and European countries as the
world glove market is picking up,
Many units in India have got
orders fo> the next o«w to two
years. Those units who were in
dilemma for the last two years
have also started production.

During the period of study there
pre only 40 units actively engaged
in production of gloves. Of these
26 are exclusively engaged in
production of examination gloves
units on surgical glovM and the

remaining 6 are manufacturing
both surgical and examination
gloves. All these units have a
total installed capacity for
producing 1369 million pieces of
e.xaniination gloves and 144
million pairs of surgical gloves.
Summarised details of these units
are given in table-2.

In addition nhe existing units
three more units are planning to
Stan produciion by the end of
1992 with a capacity of 120
million pieccs of examination
gloves. Therefore the production
capacity of examination gloves by
the end of the year will be 1489
million pcs.

PRODUCTION AND
EXPORT

Production and export made by

the units for the last 3 years arc
given in table-3. Table shows an
upward inMKI in prexluction

Table 2. Summarised detail of Glove Units

Status  No. of No. of
S Pplants
FTZ 14 18
EOQU 14 21
DTA 12 Iy
Total 40 51

HDDEB BAA

Examination Gloves
(million nos.)

Production Caparifv

Surgical Gloves
(tniJlion jxiirs)

540 24
715 34
14 86
1369 144



induslry. 1991-92 producUon is
inorc Ihan doubled camparcd to
tlie previous year's producUon. In
ihis period seven units started
pnxluciion taking advantage of
the market poieniial which
collapsed earlier.

Regarding experts ii is noted that
major share of examination gloves
produced is exported (98.4% in
1991-92) whereas surgical gloves
arc mainly maiteted within the
country. The export figure given
in tablc-3 will not tally with the
actual made as there arc few mwe
units in the small scale sector
which are not covered in this
study.

L'nderiitilisation

Capacity utilisation of the industry
is very low le; about 15% in
exammation gloves and 62% in
surgical ~oves. Low capacity
utilisation which is common
throitghoui the industry is mainly
due 10 the surplus capacity
available in general particularly in
examination gloves. This
underuulisaiion of capacity
implies increased cost of
jwoduction which make the glove
indusU'y incompetent in the world
markcL Therefore al! units should
increase their pnodnction, at least
to cover the break even, so that
they can compeic with
international gaitiis in the world
market.

MARKET FOR GLOVES

US Germany Canada UK South
Africa and oihe; European
cDuntries are the impodani
markcung caities for gloves. The
ANRPC reported that US itself
requires up to 8.000 million pairs
of gloves in a year.

According to the General
Agreemcni on Tra<? and Tariffs

(GATT), the world impon of
rubber gloves is estimated to
reach around 30 billion pcs per
annum. Studies also projected that
requirement of latex gloves in US
will go up to 10 billion by the
end of 1992 and ~obal demand
will go up to 35 billion pcs
Another pnajection made very
recently showed that global
market for gloves at the curreni
period is estimated at around 9
billion pcs and it should cross to
I0bUlionpcsby 1994. The US
market is all set lo absoib 6.5
billion pcs in 1992 and is
cxpcected 10 stabilise at the range
of 7.5 to 8 hillion pcs by
1993-94. The requirement ot
latex gloves in Germany should
also increase to 15 bil'ion pcs by
the later half of the Decade.
Germany's import in 1991 was
955 mi'lion pcs of gloves.
However, on conuadiciory to the
expectation, impon of gloves in
these countries remained subdued
for over one year particularly in
1989 due to O/er p*-oduction and
dmr.ping of second quality gloves.
But in later years rend has
improved when the world
cconomy faced shortage of quality
gloves with FPA regulation. The
index of impon of nibber glov«
in USA Japan and EC have
strengthened during Uiis period.
Tlie US also imported 5975
million pcs of g'oves in 1991
accounting an increase of 57,36%
over the pruvious year's impon of
3797 million pcs. In Jie first two
months of 1992 US imported 1.67
billion pcs an increase of 176%
over the same neriod in 1991.
Table-4 gives country-wise
import of rubber gloves in US for
the years 1990 and 1991.

Table reveals that Malaysia's
share in US market has increased
from 63.05% in 1990 to 64.52%
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in 199!, Thailand also has
improved the position from
12.23% ia 1990 ID 14.33% in
1991. India’s share in 1991 was
doubled from the previous year's
siare of 0.59%

Domestic Markets

Demand for latex gloves in India
has also increased in view of th-
incre”~ng incidencc of AIDS in
the country which has been
realise! by the medical profession
recently. Experts in WHO argued
that AIDS is spreading in India as
qui<ily as in Africa and the
country's situation is more
complex. WHO conducicd a
-urvey which revealed that highest
number of AIDS cases and zero-
posilivity rates have been reporlc<l
from Bombay and Calcutta and
the naiiwi-wise average HIV
prevalance rate has gone up from
0,2% in 1986 JO 1.3% in 1990
accounting a seven-fold increase
within the five years. The study
also estimated that currcnt
infection in India varies between
3 lakh and 5 lakh this will go
over one million by the Uim of
the Ce-'tury . Considering this
Union Cabinet has recently
established a national AIDS
Control Authority (NACA) for
quick implementation of AIDS
control programme.

As stated earlier gtoves can al.so
be applied in other areas like
food, meat packing
industry.landr)'. catering etc...The
rise of such indusuics in India
should delimiely give gloves a
greater share in the domestic
market P«jple engaged in
chemical handling, food
processing, automotive, hazardous
waste and beauty parlour are
often wearing surgical gloves
which are costlier U\an
examination gloves. Many of



these people are not aware of the
availability of examination gloves.
TTiey simply buy gloves whatever
is available in medical shops
without considering its price and
quali™*. They arc also buying
glove”™ from platform vendors who
are trading second quality gloves
and rejections made from the
export trade.

All these shows that there is good
nmricei for examination gloves in
India. The only thing is to exploit
the markex.. Fcr that, our
manufactures should create an
awareness among the consumes
about the various applications of
gloves and popularise its uses
through pro?>er media.
Appendix-I gives arough idea of
the market segment for gloves in
IrKlia.

PROSPECTS

Prospects of glove units in India
looks bright. For surgical gloves
market is very stable and demand
is going up. Demand for
examination glove.s Is going up as
the world market is now
experiencing a shwiage of quality
product of new FDA regulation.
Awareness of the continuing
spread of AIDS and other lethal
diseases has causcd the world
market for gloves to exp”~d ai the
rate of about 10% per annum.
Price realisation has also
increased to the range of 25-30
US dollars (C.LF.) as against
15-18 US dollars during the slum
penod. Quality of Indian gloves
are noway inferior to gloves made
from Malaysia and other key
producing couniries. However our
nianufacturers should into
account all the developmcnis &
regulations made in USA and
other European-countries on
import of latex gloves.

Table 3. Productioo and Export of Glove
Production Ex
Exam. Gloves  Surgical  Examination Surgical
(millionNos.) Gloves Gloves Gloves
(million  (million nos) (million pairs)
pairs)
1989-90 56.086 9.749 19.098 2.846
1990-91 80.958 38.176 55.543 5.390
1991-92 208.470 89.442 205.132 33.081

FDA Regulations on Latex
Gloves

In the past US buyers were
sticking on to ASTM standards
and consi~*ments that failed to
meet ASTM gjeciflcations were
rejected. Laia-, for assuring safely
and effectiveness of medical
gloves, the US FDA has reviewed
the glove testing procccdures. A
more stringent leak tilting
mediodology was introduced
which differs from ASTM's
testing methodology by adopting a
I(XX)ml water tesL Acx;wding to
the Federal Food, Drug and
Cosmciic (FD and C) Act all
medical gloves including patietu
examination and surgeon's gloves
either produced domeaically or

importcd/tfaded in USA are
subjected to the following coninDls.

1. Registration

the US glove manufacturers are
required to register with FDA and
foreign glove manufacturers arc
encouraged to do so.

2. Devise listing

all glove manufacturere are
required to list with FDA by
completing the medical devise
listing form.

3. Pre-market Notification
ISIO (k)1
Manufacturers of gloves arc

required to submit a prc-markei
noiificaiion, also known as 510 (k).

Table 4. Counlry-WLw Import of Rubber Gloves in US
for the Years 1990 and 1991

Quantity Imported (million number?*

Country
1990 1901
Malaysia 2393.7 (63.05) 3855 (fr4.52)
Tliailand 464.3 (12.23) 856 (14.33)
United Kingdom 395.5 (10.42) NA
China 218.8 (5.76) NA
Taiwan 136.8 (3.60) NA
Indon_esia 70.8 (1.86) NA
India 22.6 (0.59) 64 (1.07)
Others 93.9 (2.47) NA
Total 37%,4 (100.00) 5975 (100,00)



10 the FDA indicating all details
of gloves including the lypc and
source of power or other donning
lubricant used and its specific-
ation. A siaiementAummary of
the »fety and effectiveness
information should also be
submiied alongwith the 510(k).

4. Labelling

display of written, printed or
graphic matter upon the
immediate container of glove is
strictly required. Name and places
of business, statements of idenuty
and net quantity content, counu”™
of origin, lot number & expiry
date, donning powder
identification cmd caution,
adequate direction for use ctc....
arc important to be noted in
labelling.

5. Good Mi]nufacturing
Practices (GMP)

Manufacture” of medical gloves
arc required to nwet the current
Glvtf* regulations for medical
devises, "nie GMP regulation
requires that evciy finished glove
manufacturer shall prepare and
implement a Quality Assurance
(OA) Programme which should
include Uie following:

-adequate organisation and
sufricicnt trained personnel

formal ai»d documented QA
Programme

-<lIcsignaied QA management
-review of aU records

~ap(MDval or rejection of
maicriaJs. components and
fmi&hed pitxlucEs

-adequate and controlled
equipment, envirwiment and
facilities

-assure a(fequate and correct
quality assurance checks

-identification of QA problems
and corrective actions

-periodic audits with coirective
actions.

AU ftfjrae Tive regulations are
common to both patient
examination and surgical gloves.
However in the case of marketing
surgical gloves in USA, FBA
requires a few more rwtrictions.
They are,

1. Supply data on skin irritation
and Dermal Sensitization studies
of surgeon's gloves.

2. Dusting power used fw
surgeon's gloves must be cleared
for mailceiing by the Pre-market
Approval (PMA) process and this
should m at the specifications of
absorbable powder (made from
cornstarch ) in United Stales
Pharmacopea (U.S.P).

3. A sterility assurance level
(SAL) of 10" is also required for
surgeon’s gloves. TTiat is the
sterilization process designed so
that the probability of a glove
being non-stcrile is 1 in one
million even if the gloves
originally contained highly
resistant micro-organism”.

Recently it is found that the use
of latex containing medical
devises caused various allergic
reactions resulting in death,
urticaria, titinitis and ras”tory
symtewns such as asthma’ . The
American College of Allecgv and
Immunology in May 1992
provided a board list of
recomnwndations of latex allergy,
since most of die allergic
reactions are caused by
extractflble rrotems that occurc
in latex. FDA has instructed to
make orotein levels in latex
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medical devices as low as
possible. FDA also published an
to all
manufacturers of late* devices
suggesting various steps to
minimize the leachable proteins.
A brief review of FDA's
suggestions arc given bclow™O.

1. Leaching

removal of as much of water
soluble proteins as possible from
latex devices by conut=>lling
leaching process.

2. Post cure Processing

off-line v.-ashing of latex devices
with hot water after completion of
curing process and surface
treatment of the cured device with
chlorine or other agents.

3. Latex Specification

manufacturers should specify the
water soluble protein content of
the raw latex to be purchased
which can be reduced by
centrifugation and odier
techniques.

4. Manufacturing and
Quality Asairance Process
Validation

the process fw me”uring proteins
must be validated and
documented and assure that the
leaching, cleaning or treating
process being used adequately
reduce water soluble proteins to
or below ihe level in the
company's specification.

PROBLEMS AND
SUGGESTIONS

One of the miportant problems
faccd by the Indian Glove
indusU7 is low price realisation. U
is reported that Malaysian gloves
are sold at higher prices becausc
of the coodwitl and govt, support



these people are not aware of the
avaiJability of examination gloves
They simply buy gloves whatever
ISavailable in medical shops
wiihoui considering its price and
quality, They are also buying
gloves Irom platform vendors who
are trading secofid quality gloves
and rejections made from the
export trade.

AU ihese shows that there is good
market for examination gloves in
India. The only thing is lo exploit
the market. Fa- that, our
manufactures should create an
awareness among the consumers
about the various applications of
gloves and popularise iis uses
through pn” r media.
ARjendix-l gives a rough idea of
the market segment for gloves in
India.

PROSPECTS

Prospects of glove units in India
looks bright, For surgical gloves
markei is very stable and demand
is going up. Demand for
examination gloves is going up as
the world market is now
experiencing a shortage of quality
product of new FDA rcgulauon.
Awareness of ihe continuing
spread of AIDS and other lethal
diseases has caused the world
markei for gloves to expand at the
rate of about 10% per annum.
Price realisation has also
increased to the range of 25-30
US dollars (CLP.) as against
15-18 US dollars during the slum
period. Quality of Indian gloves
are noway inferior to gloves made
from Malaysia and other key
producing countries. However our
manufacturers should into,
account all the developments &
regulations made in USA and
other European-countries on
import of latex gloves.

Tablig 3, Production and Export of Glove
Year Production Ex >ot
Exam. Gloves  surgical  Examination i
(millionNos.) Gloves Gloves S(;Lt)g\;isal
(million  (million nos) (million pairs)
pairs)
1989-90 56.086 9.749
A 19.098
1990-91 80.958 38176 ss5a3 §'§3§
1991-92 208.470  89.442 205.132 33.081
o imported/traded in USA are
oves subjected to the following controls.

1. Registration
In the pasi US buyers were
sticking on lo ASTM standards
and consignments that failed to
m «i ASTM specifications were
rejected. Later, for assuring safety
and effectiveness of medical
gloves, the US FDA has revievkd
the giove testing proceedures. A
more stringent leak testing
methodology was introduced
which differs from ASTM's
testing methodology by adopting a
1000ml w ~ lost. Accwding to
the Federal Food, Drug and
Cosmetic (FD and C) Act all

the US glove manufacturers arc
required to register with FDA and
foreign glove manufacturers are
encouraged lo do so.

2. Devise listing

all glove manufacturers are

required to list with FDA by

completing the medical devise
listing form.

3. Pre-market Notincation
[510 (k)]

medical gloves including patient
examination and surgeon’s gloves
either produced domestically or

Manufacturers of gloves are
required to submit a jre-maricci
notifjcauon, also known as 510

Table 4. Country-Wise Import of Rubber (Jloves in US
for the Years 1990 and 1991

Qtiantiiy Imported (million numbers)

Country
1990 1991
Malaysia 2393.7 (63.05) 3855 (64.52)
TTiailand 464.3 (12.23) 856 (14.33)
United Kingdom 3955 (10.42) NA
China 218.8 (5.76) NA
Taiwan 136.8 (3.60) NA
Indon_esia 70.8 (1.86) NA
India 22.6 (0.59) 64 (1.07)
Others 93.9 (247) NA
Total 3796.4(100.00) 5975 (100.00)



10 ihc FDA indicadng all details
of gloves including the type and
source of power or other donning
lubricant used and its specific-
Nation. A staiement/summary of
the safety and effcctivenes
mformaiion should also be
submited alongwith the 510(Ic).

4Labe|ling

display of wriuen, printed or
pphic mauer upon the
immediate container of glove is
strictly required. Name and places
of business, siaiemenis of identity
and net quantity content, country
of origin, lot number & expiry
date, dontiing powder
ideniification and caution,
adequate direction fw use etc....
are importani to be noted in
labelling.

5. Good Manufacturing
Practices (GMP)

Manufacturers of medical gloves
arc required lo meet the current
GMP regulations for malical
devises. The GMP regulation
requires that every finished glove
manufacturer shall prepare and
implement a Quality Assurance
t,0A) Programme which should
include the following:

-adequate orpnisaiion and
sunictent trained personnel

-format and documented QA
Programme

-ilostgnalcd QA management
-review of all records

-approval or rejection of
materials, component and
finished products

-adequate and controlled
equipment, environment and
facilities

-assure adequate and coirect
quality assurance checks

-identification of QA problems
and comxii”-e actions

-periodic audits with corrective
actions.

AU these five regulations are
common to both patient
examination and surgical glo-ws.
However in the case of marketing
surgical gloves in USA, FDA
requires a few more restrictions.
TTiey are,

1. SuRjly data on skin irritadwi
and Dermal Scnsitizalion sludi™
of surgeon’s gloves.

2. Dusting power used for
sui”eon’s gloves must be ckared
for marketing by the Pre-maricet
Approval (PMA) process and this
should meet the specifications of
absorbable powder (made from
cornstarch) in United States
Pharmacopea (U.S.P).

3. A sterility assurance level
(SAL) of 10-6 is also required for
surgeon's gloves. That is the
sterilization process designed so
that the probability of a glove
being non-stcrile is 1in one
million even if the gloves
cmginally contained highly
resistant micro-organisms*.

Recently it is found that the use
of latex containing medical
devises caused various altergic
reactions resulting in death,
urticaria, rhinitis and res”tory
symtoms such as asthma”™. The
Amwican College of Allergv and
Immunology in May 1992
provided a board list of
rccomnwndatiOTs of latex allergy,
since most of the allcjgic
reactions are caused by
extraciable {ffoteins that occure
in latex. FDA has instructed to
make orotein levels in latex
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medical devices as low as
possible. FDA also published an
advisory document  to ail
manufacturers of latex devices
suggesting various steps to
minimize the leachable proteins,
A brief review of FDA's
suggestions are given below™O

1. Leaching

removal of as much of water
soluble proteins as poKible from
latex devices by c»nux»lling
leaching process.

2. Post cure Processing

off-bne w”hing of latex devices
with hoi water after completion of
curing process and surface
ireatmem of the cured device with
chlorine or other agents.

3. Latex Specification

manufacturers should specify the
water soluble protein cootcm of
the raw latex to be purchased
which can be reduced by
centrifugation and other
techniques.

4. Manufacturing and
Quality Assurance Process
Validation

the process fw measuring proteins
must be validated wd
documented and assure that the
leaching, cleaning or treating
process being used adequately
reduce water soluble proteins to
or below the level in the
company's ~jecification.

PROBLEMS AND
SUGGESTIONS

One of the m™ponanl problems
faced by the Indian Glove
industry is low jwice realisation. It
is reported that Malaysian gloves
are sold at higher prices b~ usc
of the goodwill and govL stj”>on



ihcy earned. The price {hey get is
aboui 4000 US dollars (10-15%)
more than what \ e get per
muUlion pcs. Bride market
jnlormation is provided by the
Trade Attaches of the Malaysian
Embassies in Europe and USA
which enable the Malaysian glove
manufaciurers to lake part direcUy
m tenders. Since these f«ilities
are not available to the Indian
glove manufacturers, ii is
suggested that, the Indian
Embassies attached lo European

countries should collect market
infomiaiion and pass on to the
manufacturers. A consortium of
manufacturers should also be set
up in US w Canada to organise
marketing of Indian gloves. This
consortium should coUect
international prices of gloves and
on that basis fw lowest price for
Indian gloves below which no
manufacturer should sell and
higher price should be largetted
on the I s of quality. Similarly
trade mission, trade expositi<Mis

and individual visits are also
useful for making trade relations.
Lack of coUecdve marketing is
another limitatiai. As the
manufacturers in Malaysia &
Indonesia have established a joint
marketing agency, our
manufacturers should also work
collectively forgetting best prices
so that they can win larger share
in the world market.

Inusmaiional buyers are still
w«Tied about the quality of

Annexure. |

DOMESTIC MARKET FOR SURGICAIVEXAM GLOVES

HOUSE WIVES

LABORATORIES

FOOD PROCESSING

HOTELS

beauty PARLOUR

WASHING CLEANING MIXING
BIOGAS
COOKING

DENTIST PHYSICIANS
laboratories PAINTERS
CHEMICAL/PESTiaOE
MIXING

CASHEW PROCESSING
SPICES PROCESSING
PROCESSING OF PICKLE
FISH PROCESSING

STAR HOTELS BARS
CLEANING IN
RESTAURANTS

HAIR DRESSING
HAIR DYEING
MASSAGE OF CREAMS



Indian gloves to FDA niles.
ThereftffC lo challenge the new
FDA regulations. U is necessary
to create an awareness among the
Indian manufacturers of FDA
rules and GMP.

Efforts should be made to provide
a forum the latex glove
manufxturcrs in India to
exchange knowledge and views
developed in advanced countries
about the allergic reaction of latex
mcdical devices and its hazards to
the mcdical community. Here it is
worthwhile to mention the
“International Latex Confa”nce
conducted in the first week of
November 1992 in USA which
was mainly sponsored by the
Food & Drug Administration and
the Center for Devices and
Radiological Health. The reports
and papers presented in the
conference revealed that
fre<juency of reporting latex
allergy in different parts of the
world has been increasing in
recent years, Ccmsidering this
manufacturers in Malaysia
reviewed various methods for
reducing protein during the
producii(M) of medical devices
such as gloves and condoms. It is
reported that the typical "on-line
or ofT-Une leaching" ueaunents
removes approximaieiy 50% of
the water extractable protein.
Chlorination. Steam Ster~isatiwi.
Enzyme treatment of latex and
use of bamer coatings have also
been found effective in reducing
protein levels or denaturing the
protein as pan of the
manufacturing process. The level
of protein in the serum phase of
laiex can also be reduced throu™
double centrifugation.”

FDA'’s alert on latex allergy
incited many gtove manufocturera

>N USA to produce TPE gk>ves
(Thermoplastic Elastomer Gtov«)
which are reported to be free
from NR latex skin initants™
They also  started to produce
Powdeifree Gloves and Clean
Room Gloves as the demand for
“\ese items has considerably
increased in the intemauon”™
market Itis estimated ihat the
use of powderfree gloves may
grow fran the cunent estimated
150 million pcs to around 1000
million pcs in the next two to
three years. This type of gloves
also fetch a better price of atleast
8 to 12 US ctollacs per 1000
pieces extra than the price for
examinati(Mi gloves. India can
produce powderfree glov« ore
economically than Malaysia and
IndoDcsiabecaua! of kss labour
cost in India as high labour
component is required to |»oduce
this type of gloves particularly in
the stage of chlorination and
m~)CCtion.

To tap the domestic mail” it is
suggested to establish a marketing
netv/ork with individuals
approaching the important
marketing segments. Glovw can
also be marketed in small pouches
through ~per markets so that they
can be popularised easily.

CONCLUSION

The success of glove units in
India is beyond doubt opamistic
atkast for the next few years. The
price is moving towards better
realisation and profitability.
Practical conve/Nili” of export
proceeds is also favourable factor.
The manufactuiers should take
heed of aU these aspects and
co-"ipcraic closcly with FDA
administradon. They should also
make liberal adveitiaentent

campaign to establish an image
for Indian gloves in abroad so
that they can develop good trade
relations in the intemationai
markeL
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RRIMFLOW: A PROMISING RADICAL METHOD OF
PRODUCTION IN Hevea

CROP

he currcni scenario in ihe.
T fiaiural rubber indusiry in

Malaysia dictates the
necessity for radical lgchnologies
of crop production in
TTiese techniques should have
atiribuies which could overcome
several constraints associated with
existing conventional exploitation
systems and coniribute to higher
labour and tree productivity. This
will ensure that the returns per
unit area are more remunerative,
with improved man/land ratios
that are comparable to other
plantauon crops.

Component of RRIMFLOW - . PVC
pptolor for somutal apptealion, wilh LIL.ECS seu for
mni™ , whichm thiscut

i,ollccuon of I.t« m a
~ polybag,

rubber

It is generally icnown that
processes occunring in latex
vessels follov/ing excision tapping
and the activity of bark
coagulants on latex as it flows
down the tapping cut contribute to
cessation of flow, 2-3 h after
tapping. Although the flow lime is
enhanced by several hours in
stimulated trees, it is. however,
confined to the initial few
lappings after application of
sumulants. It is obvious that much
higher yields with long hours of
latex flow can only be achieved if

methods could be developed to
circumvent these restrictive
mechanisms on latex How.

The RRIM has, therefore,
developecj a novel and radical
eghnique of exploitation of
known as ‘RRIMFLOW",
This technique, which is an
incision method, is combined with
application of a potent stimulant
which keeps the latex vessels
unplugged for considerable lengUi
of lime over an extensive area of
bark on the panel. TTie latex is
extracted in a closed system into

IkE,o»cUo,, of l.le, tough . piBdc lubm.
(2n™ dilimcKr X 60mm length), wiOl one end Hmd into the
md lli= other e «i leading into the sealed

polybag through a 2mm aperture.
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sealed receptacles containing a
powerful anti-coagulant, with the
dual function of aiding flow and
preventing coagulation of the
latex, The latex is exulted from
die tree with minimal exposure to
the atmosphere in order to reduce
bacterial contamination which is
considered as one of the
conu-ibutcffy factors to cessation
of flow. The characteristics of this
method, namely the slow rate of
crop extraction which allows the
tree to adjust physiologically k>

coupled with stimulant application
weekly into applicators fuced over
a scraped area of bark at the

desire sition on the tapping
panel ID.

The applicators, made of suitable
materials such as heavy duly
polyethylene, PVC, polystyrene or
rubber, arc secured over the
scraped area of bark on the
tailing panel wmt common
contact adhesives and appropiatc
sealants. The same site of
application is used for six to eight

diameter needle mounted on a
wooden handle, above or below
the stimulatwi area of bark on the
panel, up to distances <f 1 m. The
latex is collected into a closed
receptacle or polybag containing a
preservative with the aid of
plastic tubes (60 mm length X2
mm diamcujr), one end fitted into
the puncture and the other leading
through a 2mm diameter apertu.e
into the closed receptacle. The
closed receptacle could be of
various types of any desired
geometric shape or size provided

m  Controi
S RRIMFLOW

Figure 2. YieW responses of v«.ous doncs lo RRIMFLOW systm m RRLM imis
(Control uees were upped on 1/25 d/3 system. <6 =81 lappings; (W8 - 156 upp.ngs)

the outflow, the long intervals
between lappings providing
enough time for regenaraiion in
the vessels and the drainage of
latex from an exujnsive ~ea of
Ihi tree trunk suggest that the

ree can tolerate this novel
method of exploitation.

METHOD

The method involves single
punctures once a week (1Pl d/6)

months, with re-application of
sealant two to three months
alter initial fixmg. The
RRIMFLOW stimulant is
applied mto the applicator at
concentrations of 25-30% a.i. at
weekly intervals and generally
48 h prior to puncture

tapping.

A single puncture is made in the
bark at each tapping with a 2mm
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jhey are funcuonal mkJ can
prevent entry of ram water or
other external aduitcranl*;. The
anti-coagulani used in the
reccptacle is 8-10% ammoma
solution (20-30 ml).

The crop is collected as latex
between 48 and 72h after
tapping to ensure that the VFA
content is kept within
acceptable levels.



Fﬂ]as(:cmpiuison of

PERFORMANCE IN
relation to yield,
D.R.C. AND FLOW TIMES

The RRIMFLOW system has now
been evaiualed in comparison
with conventional tapping system
in several field trails on various
clones and materials of diflerenl
ages. Data presented previously
show that the yield obtained per
puncture are t1 to four times
higher than that of conventionaUy
lapped and stimulated trees. Tlie
dry rubber content (d.r.c) values
for trees lapped on RRIMFLOW
are generally lower than those of
the control trees, although the
magnitude of differences is
influenced by type of cultivar and
age of uees. The mean flow time
for most clones ranges from 36 to
44 h after each puncture, although
there is a progressive decline in
the flow rates, panicularly after
the initial 24 h of flow.

The yield data on clonal
responses obtained fbxwn RRIM

RUBBER BOARD BULLETIN .

field trials are given n

It shows that for alJ clones, the
ywlds in kgrtia obtained for
eighteen months from trees tapned
on RRIMFLOW (IPI d/« +
stimulation) were higher than
those obtained from unsiimulated
control trees tapped on 1/2S d/3
system. However, the percentage
“ crease in yields varied between
clones, with additional crop
ranging from 20 to 111%. The
d.r.c. of latex obtained from trees
of difrerent clones tappal on the
novel system was all lower than
that of the corresponding control
trees t"jfysd on civentional
systems However, the
extent of drop in djx. values
varied between clones.

It was also observed that the
RRIMFLOW system was equally
effective on both the virgin and
renewed panels of various

culﬁ-ars. Data s
T I show that the mean yield

per tree per tapping In respect of

ir.c. tetwra trees of diffo™
convainonal «nd RRIMFLOW SYSTEMS,

PR 255
CBO-2)

" clones tapped on

clones PR 255 RRIM 600
(BI-2) and RRIM 701 (BI-2)
lapped eidier on virgin or
renewed panel with RRIMFLOW
(IP1 d/6 + sdmulation) for twenty
tour months was several fold
higher than that obtained with the
conventional system. The mean
flow lime for trees of all three
clones ranged ftom 38 to 44h.
The dj.c, values of latej from
trees of all three clones lapped on
the novel system were lower dun
those from the coiresponding
convenlionaUy. Upped trees by
4.510 8.0 urtits.

WUMFLOW is now being
evaluatal in several joint
commercial task- size trials with
various estates/agencies of the
industry. In six of the oldest trials
on clones RRIM 600, PB 217. 0T
1. PR 261, RRIM 600 and PB
260, tapped on panel H ai, early
results for six months show that
the mean yields per tapping per
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m table i

Comparative jield perfurmance ({virgin (BO-2) and
renewed (HI-1) panels

Mean yield
Clone/ Tapping for 24 months Elow lime Mean
panels system (RIA) " djr~.
PR 255 IP d/6 101 39 278
BO-2 1/2sd/3 45 358
RRIM 600 IP d/6 446 30.5
BI-2 1/25d/2 52 35.0
RRIM 701 1P d/6 246 41 285
BI-2 1/2sd/2 53 333
Control trees of cloncs RRIM 600 aaid RRIM 701 were stiu h 105

al. ethephon application to groove (6m/52).

Data for RRIM 600 given for twelve months only
Trees tapped on 1P d/6 system were stimulated weekly.
d/2 - 288 lappings; d/3 - 216 lappings; <6 «96 laj™mgs fw 24 months.

lask (kg) from uees tapped wiih

ihc novel lechniquc are. with the
exception of clone PB 260, more
than iwicc those of the rcspeciive

control trees @E‘)T total
yields (in kg/ha) given in F[}Ie
5 for the six clones show that

they were all higher than those of

E-1 E-2 E-3

RRIM 600

Fgret Gt

Figures wilhii. hiaosrm s refer .o respeclive pencnlAgc

PB 217

GT 1
1 - cH

the respective 1/2S d/2-tapped
control trees, with excess yields
ranging from 19-139%, These
yields for trees tapped on
RRIMFLOW were obtained for
24 lappings while control trees
over the same period had 72-84
tappings.

The variatiiXJ in yield
perfonnance between the six
estates could largely be attributed
to possible differences in past
exploitation practices, likely
variations in agronomic status of
fields concerned and influence of
available drainage area on panels
exploited.

FEATURES RELATED TO
RRIMFLOW SYSTEM

With the RRIMFLOW system of
exploitation, trees can be expected
to respond with good yields and

TECOMMVLIL. e UeDbvaiceur- MVLOABEIM

relBOve lo oonrol

Conml le« cn Esflcs I, 2. 4 md 5 were L.pped on p~nei BO - 2. wMe on EsL.» 3 mS, hey were upped on

double cm on panels HO -1 and BI -1.
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J. CompuiMn ,,f

performance in
relation to yield,
D.R.C. AND FLOW TIMES

The RRIMFLOW system has now
been evalualed in comparison
wilh conveniional lapping sysiem
in several field trails on various
clones and malerials ofdifferenl
ages. Daia presented previously
show that the yield obtained per
puncture arc three to four times
higher than that of conventionally
lapped and stimulated trees. The
*y rubber content {d.r.c) values
for trees tapped on RRIMFLOW
are generally lower than those of
the control trees, although the
magnitude of differences is
infiuenced by type of cultivar and
age of uees. The mean How time
for most clones ranges from 36 to
44 h after each puncture, although
there is a progressive decline in
the flow rates, particularly after
the initial 24 h of flow.

The yield data on clonal
responses obtained from RRIM

convoioan.l .od RRIMFLOW SYSTEMS

field trials are given in HgEZ
It stows that for all clones, the
yields in td’aubtained for
eighteen months from trees uipped
on RRIMFLOW (IPI d/6 +
sHmulalion) were higher than
those obtained from unstimulaied
ctmtrol trees tapped on 1/2S d/3
sysiem. However, the percentage
increase in yields varied between
clones, with additional crop
ranging from 20 to 111%. The
d.r.c. of latex obtained trees
of different clones tapped on the
novel system was aU lower than

of the coiresponding coatioi
trees lap on conventional
systems ). However, the
extent of drop in <tr.c. values
varied between clones.

ft was also observed that the
RRIMFLOW system was equally
effective on both the viipn and
renewed panels of various
ctlitivars. Data s

Taffle lshow that the mean yield
per tree per tapping In respect of
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clones UR)ed on

clones PR 255 @aRRIM 600

(BI-2) and RRIM 701 (BI-2)
lapped either on virgin or

rene panel with RRIMFLOW
(IP1 stimulation) for twenty
four months was several fold
higher than that obtained with the
conveniional sysiem. The mean
now lime for trees of all ihree
clones ranged from 38 to 44h.
The dj.c. values of latex fiom
trees of all three clones lapped on
the novel sysiem were lower than
those fhMi the comsponding
conventionally, lapped trees by
4.510 8.0 units.

RRIMFLOW Is now being
evaluated in several joint
commercial task- size trials wiih
various estates/agencies of the
indtisoy. In six of the oldest trials
on clones RRIM 600, PB 217, GT
1. PR 261, RRIM 600 and PB
260. tapped on panel HO-), early
results for six monllis show that
the mean yields per lapping per



table 1

Comparative yield performance gf virgin (BO-2) and
renewed (Ul-1) panels

Mean yield
Clone/ Tapping for 24 months
puncls System (K/ty
PR 255 1P d/é 191
BO-2 1/28d/3 45
RRIM 600 IP d/6 446
BI-2 1/28d/2 52
RRIM 701 IP d/6 246
BI-2 1/2s0/2 53

Row time Mean
(h) d,rx.
39 27,8
35.8
44 30.5
35.0
a1 28.5
333

Conirol trees of clones RRIM 600 and RRIM 701 were stimulated with 10%

31 etliephon application to groove (6

Data for RRIM 600 given for twelve months only

m/12).

Trees lapped on IP d/6 system wae stijnuUied weekly.
d/2 - 288 tappings; d/3 - 216 typings; d/6 W96 tappings fw 24 months.

Usic (kg) from irees lapped wiih

ihe novel technique are, with the
exccpuon of clone PB 260. more
than iwicc ihose of the respective

control trees (Figure 4). The total
yields (in kg/ha) given inFigure
5 for the six clones show that
they were ail higher than those of

E-I E-2
RRIM 600 PB 217
(HO-1) (HO-1)

E-3 E-4
GT 1 PR 261
(HO-1) (HO-1)

the rwpective 1/2S d/2-iapped
control irces, with excess yields
ranging from 19-139%. These
yields for trees tapped on
RRIMFLOW were obtained for
24 tappings while control trees
over ihc .same period had 72-84
lappings.

The variation in yield
perfccmance between the six
estates could largely be atuibuted
to possible differences in past
exploiiation praciices, likely
variations in agronomic status of
fields concerned and influcnce of
available drasnage area on panels
exploited.

FEATURES RELATED TO
RRIMFLOW SYSTEM

With the RRIMFLOW system of
itation, trees can be
to rc"NMtd with good yields and

Figure 4. Comparison oflask yields per tappini in commercial lask me iriaU evaluating RRIMFLOW system.

Cmml 005

1.2.4md 5wm .ppe<l on pmel BO - 2.

on

double cut wh panels HO - 1 and-84 - 1

rubber

board bulletin

3:md 6, flcy upptd oo
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Yield (kg/ha)
(6 months)

m Conventional
S RRIMFLOW
E - ESTATES

5@ YO EGREVEON:

proJongced flow lime after an
iniiial lag period of one or two
lappings. There may be some
variaiions in yield responses
between trees of a given clone
and between trees with successive
puncture tappings on account of
the difTerences in their girth sizes
and the efficiency of the stimulant
appljcaiors. However, for good
yields, it is important to ensure
that bark is of adequate thickness
witli sufficient drainage areas on
the panel. A good canopy is also
necessary to ensure sustained rates
of latex Dow and high yields.

Although past exploitation history
of the tree and clonal variaiions
can have an influence on the
magnitude of yield respcMises.
strict adherence to stipulated

procedures should ensure
realisation of potential yields. In
addition, it is cridcal diat proper
planning, organisation and
supervision of labair be carried
out to derive maximum benefiic
from this system.

OTHER ASPECTS
RELATED TO RRIMFLOW

RRIMH-OW has several
advantages when compared to
convendonal tigjping systems.
These ﬂnamely:

= Trees can be exploited using
unskilled labour.

« Costs of production can be
reduced provided labour
utilisation is strictly regulated.

There will be no loss of crop
due to raiji interference as
lapping can be completed after
the rain.

Trees can be t™ped after
over-night rains thus maximising
productivity and CTsuring
adetjuatc returns for wages paid.

TTiere is fiexibility of tapping at
any desired time in ihe day.

Unproductive trees such as
brown-bast trees and trees of
low ginh sizes can be exploited.

The entire crop can be
harvested as latex thus fetching
belter returns, provided correct
concentrations of preservative
are used and collection
completed within 72 h of
puncture lapping.



TTie long-term effccis of stimulam
usage on ihe irccs needs lo be
ascenained particularly wiih
regard U) its possible effects on
anatomy of the bark and
physiology of the tree; inclusive
of metabolic changes in the latex.
~ addition some adverse effects
have been noted and practical
problems encountered, although
most of these can be overcome.
These arc:

points and from renewed bark.
OcciuTence of bark cracks,

Bleeding from previous puncture

flaking and bark bursts
resembling pcteh canker though
this appears to be largely a
clonal response.

Damage to applicators by p«ts.

m particular monkeys.
Prospect of theft of crop in the
field.

of bark exp”rion/contraction
and growth in young mature
trees.

Need to ensure that applicaiws
remain leak-(Hoof to obtain
expected high yields.

« Need to adhere to crop
collection schedules 40.av0id
problems with processing.

It is apparent that besides

influence of genetic factors and

past exploitation history, which
are beyond control, problems such
as occurrence of ble~ng and
bark bursts can be cackled by
re<lucing frequency or stojping
stimulation temporarily until the
trees recover, without disrupting
tapping. Management in puls with
absolute commiunent and active
prticipation are deemed
neccssary for the successful
development of this system of
exploitation. The tremcndois
potentials of this radical technique
cannot be realized if its adoption

Necessity for constant repair of
~iicatfFs due to noimal process

is to be guided by practiccs
associated with conventional
lapping systems. Thus,
comprehensive changes in all
related aspects are neccssary if
the method is to evolve as an

alternative and viabje, e of
crop production inb"w
CONCLUSION

RRIMFLOW U aradical
approach to exploitation of I'w
trees. It promises to provide the
necessary imf«tus and offer
practical sdutions to major
problems affecting the rubber
industry.

The technique can be used to
exploit trees which are to be
replanted in four to five years,
provided there is sufficient baik
remaining on the high panels
(HO-3 + HO-4). Further, using
this technique, yield productivity
of a given tapping task can be
enhanced by exploiting dry or
brown-bast trees and low-girthed
trees without concern for
long-term effects. Large-scale
adoption of this technique as a
routine commercial practice on
young mature and premium
mbber can. however, only be
recommended after its evaluation
over a longex period.

The technique can be targeted for
immediate use in specific areas
requiring urgent solutions to
prevailing problems, provided
there are absolutely no other
alternatives. These are:

9 Areas with young mature rubber
of tappable age (more than six
years) but not opened for
exptoiiation owing to acute
scarci” of skilled labour and the
pressing need to off-set expenses
for field upkeep and
maintainence. Data available
confirm that notwithstanding the
long-term effects, it is a viable

and practical alternative to
conventional tapping systems.

Inability to maximise crop
extraction from mature premium
and old rubber ovmg to dtofti™e
of tappers. The method is
suitable for this group of trees
although modifications may be
necessary to further enhance
yields by increasing the number
of puncture tappings per month
from exis”g four lo ~ or seven
at intervals of four to five days.

In addition, the technique has

tremendous potentials which can
be developed to provide greater
muscle and vi~Niluy to rubber
industry. These include among
otters:

Reduction of the uryegonomic
immature phase of%ees
with exploitation at smaller girth
sizes (35cm - 40cm)
Taping of only virgin panels
widwut recourse to rejwwed
panels, thus enabling accelerated
replanting earlier returns
from sale of timber.
itis likely that in the not too
distant future, the labour
requirements for cn”™ harvesting
in the rubber induMry may be
comparable or lower than that of
pdm if trees expbi” once a
month with four punctures per
tapping wiU) monthly stimulation
can pve yield as much as that
obtained with ten to twelve
conventional lawrings.
With the RRIMFLOW system
of exploitation harvesting of
rubber could become a part-time
occupation, with the nwn-resklent
labour wOTking normal heurs in

factories aid exptoiting in
the evening.




PRESENT QUALITY OF INDIAN STANDARD

NATURAL RUBBER

M. Sunny Sebastian and Treasa Cherian

efore the second world war.
B the only commeirciany
available rubber was
and synthciic rubbers reached the
market in Uic 1940s. The early
syniheiic rubbers had many
drawbacks. Any drawbacks
associated with NR were tolerated
due to the limitations of synthetic
rubber. However, in the 1950s,
due to the introduction of Zeigler
Natta Catalyst system, stereo
specific synthetic rubbers could be
pffoduced easily. Their molecular
size, average molecular weight,
gel content, size and extent of
side chains, viscosity eic. could be
controlled easily. That is the
synthetic rubbers were assuming a
‘tailor cut’ state. In other words, a
consumer of synthetic rubber
could demand fex a rubber of
specific mooney viscosity or
liaving a desired cure time or rate

TABLE-1. 18:4588-1986 Physical and Chemical RequiremenB for Natural Rubber

Characteristics

1SNR-3CV ISNR-3L ISNR-5
1 Dirt Content,* by mass (Max) 0.03 0.03 0.05
2. Volatile Matter by mass (Max) 0.80 0.80 0.80
3. Ash iBsr mass (Max) 0.50 0.50 0.60
4. H&toraa bv siHHirMax) 0.6 0.6 0.6
5. Initial Plasticity (Po) 40+5 30 30
(min) (min)
6. Pla-sticity Retenuon Index (PRI) (Min) 60 60 60
7. Colour (Lovibond Scale ) Max. 6

Quality Cfmtrai Division

of cure when compounded using a
standard formulation. Moreover,
synthetic rubbers were mart"eted
in standard packages in a very
attractive form.

Such developments in ihe field of
synthetic rubbers reduced the
market share of NR. NR marketed
in sheet Clcrepe form were
graded only by visual methods
and were not properly packed.
Hence, aticmpis were made to
grade and market NR based on
some specific properties. TTie first
attempt in this line was the
technical classification (TC)
scheme, originated in Vicmam
and Combodia in 1951. In
addition to visual examination,
vulcanisition rate and mooney
viscosity were in the main
parameters in the TC schcme. The
specification of mooney vi~ sity
was abandoned in 1953 due to the

discovery of storage hardening of
NR. The classification based on
vulcanisation rate was found to be
effected the variations in
non-rubber constituents present in
NR. Thus the TC scheme was
found to be inadequaife. Hence
following the developments of
new processing technology,
Malaysia in 1965 introduced and
improved scheme, popularly
known as the SMR scheme for
marketing NR with more
meaningful specificalons. The
main features of the SMR Scheme
are

1 Good and cJcan pres“ ntation of
NR in small handled bales.

2. Guaranteed limits for
contaminants and certain basic
raw rubbw properties.

3. Consistency in technical
properties.

Requiremenls for

ISNR-10 ISNR-20 ISNR-50
0,10 0.20 0.50
0.80 0.80 0.80
0.75 1.00 1.50
0.6 0.6 0.6
30 30 30
(min) (min) (min)
50 40 30



TABLE-2 Hesulu ,r analysis ,,f tsr produced in Estate Sector

Bale No.

10 0.07
20 0.05
30 0.09
40 0.06
10 0.05
20 0.06
30 0.10
40 0.08
10

20

30 0.09
40 0.10

4. Bciier and easier adapuiiion lo
consumer needs.

11115 new technkaHy ~ ifie d
rubber (TSR) ~hemc was adapted
in several NR producing countries
and the Indian version s the
ISNR (Indian Standard Natural
Rubber) The SMR scheme has
undergone periodic revisions and
the present grades and
specifications limits are dcKJibcd
in SMR bulletin No 11(2). in
India ~xxifications for were
originally incrodt»ced in 1968 and
sutecquently revised in 1975.
The currcnt specifications are
gjven in IS: 458«-1986(3)
(Table-1).

Consistency of TSR is a rather
ill-defined tcmi, Iniiial plasticity
(Po) is an important propaiy
descnbing the properues of TSR.
Bm, different batches cf NR in a
narrow rane of Po can show
wide variations.

When NR was graded by the
‘Green book’ (4) specifications.
4>t of variability was observed in
prossesibility within and between
consignments of NR which fall on
to a particular grade when
visually examined. The sioiation
has not much improved even with
the introduction of the TSR

BRBY BREL 8LUBR I

Scheme. Increasing automation
md computerisMion in rubber
industry require the use of more
consisicnt NR. Consistency in
prope”es of NR has acquired
great unportancc in all the NR
pnaducing countries (5). Better
consistency is observed in TSR
produced from latex compared to
TSR processed from field
coagulum grade raw material.
Hence a study was conducted to
look into consistency of TSR
produced in India.

MATERIALS AND
METHODS

The following aspects were taken
into considerations while studying
the consistency of crumb ruw)cr.
a. clonal variaticfis

b. climatic conditions

c. agronomic praciiccs

TABLE -3 Results of analysis of TSR Produced in units procure
Raw Materials.

Batch
A

Bale No.

o FRAEER G0 FRAGERE @

25

45

65
75

Dirt Content %

0.11
0.15
0.14
0.16
0.18
0.17
0.17
0.18

0.20
0.15
0.20
0.20
0.19
0.20
0.20
0,17

0.16
0.22
0.16
0.15
0.17
0.22
0.16
0.16

Pq PRI
39 59
37 57
31 65
k<] 61
32 59
2 47
30 64
32 53
30 57
31 65
34 59
34 65
30 50
31 58
31 55
30 50
40 65
3 66
39 64
4 59
37 62
35 60
35 68
3 63



TABLE-4 Test report of sample from Consecutive Bales.

-gatch Bale No:
61 0.19
62 0.18
63 0.17
64 0.16
65 0.18
66 0.17
67 0,18
68 0.15
69 0.16
70 0.17
81 0.18
822 0.15
823 0.18
824 0.15
825 0.17
826 0.16
827 0.12
828 0.12
829 0.14
830 0.12

d. lapping ami collection conditions
e. pre-processing operaiifMis

f. fffocessing practices
TSR-20 grade material in the
largest volume TSR produced and
is derived from field coagulum
grade materials and the rcsuils
reported in this paper mainly
covers ISNR-20.

The TSR who jwoducing units in
India can be broadly classified as
1 Category | ‘who process own
estates’ field coagulum

2. Category H who process field
coagulum grade raw materials
collected mostly from small
growers and dealers.

In India about 80% of TSR is
produced by the latter group.

In a large estate, the earlier cited
variability factors a to d are
almost constant, factors e and f
arc more or less constant, whereas
for the jM™ocessors of purchased

Din Comcnt %

35 66
35 63
36 61
37 59
35 49
34 59
35 54
23 52
32 56
37 50
28 61
28 57
30 70
29 69
3L 66
37 61
37 59
37 59
37 59
3n 59

raw materials, a lo e are very
different and have control over
processing practice aJone. For a
large estate processor,
accumulation of raw materials in
seldom experience. The stewing
conditions of the raw materials
considerably aiTect the quality(6)
and consistency of NR.

PRESENT SYSTEM OF
TESTING & GRADING.

In India, each ISNR block
weights 25kg and every IOtli bale
is selected for sample collcciion.
The selected bales arc individually
tested for dirt content, Po and PRI
and a composite sample of 4
bales representing 1000 Kg is
tested for voiaUle matter, ash and
nitrogen. By simple observation
of the test results, grading is done.
The present study covered 5
iwocessing units in the estate
sector and 20 units who process
purchased raw materials.

Of TSR produced by Uie 2
categories are given in table 2 &
3. These tables indicate that
generally beuer quality TSR is
produced in the estate scctor.

Examining Uie results of table 3
mdicate wide variability in
properties. Each of the resulis in
part A & B corresponds lo
ISNR-20 and the whole batch is
graded as ISNR-20. In part C the
test result of bale nos 15 and 55
corresponds to ISNR-50 and the
common practice of present
grading system is lo grade bale
nos 11-20 and 51-60 as ISNR-50
and others as ISNR 20.

This is an unscientific way of
grading TSR. Considering the
variations in paiameiers,
especially the dirt content, there is
likely chance that atleast some of
the untested bales can have dirt
content above the maximum
permissible limit of 0.20 for
ISNR-20. Further some bales
between 11 uj 14 and 51 to 60 of
batch C may fall within die
specifications for ISNR-20.
Hcjice the system of grading by
simply examining the numerical
values of the tested bales is quite
un.scientific and inadequate.
Inorder to overcome this situation
the ‘Mean+3SD’ system based on
siatistical methods is applied to
the grading batch of TSR in other
countries. The mean and standard
deviation (SD) are calculated
using the formula

Mean » - 2xi

K s Xi)

n-1
The value of ‘mean + 3SD* is
computed for each batch, whose



maximum value for dirt coniem
for TSR 20 grade is 0.20,

In Lhe present study differeni
baiclics, graded as ISNR-20 in
Uic convenii<Mial way, were
coHccted from 25 processing units
for a period covering 6 months, at
iJie rate of 4 batches per monih.
In addition, samples were
collected from every tenth bale of
selected batch for testing. The
data thus obtained were
siatisticaily analysed. Considerable
variations arc observed oven in
the successive bales of ISNR
processed from raw raaierial
obtained from a single source.
The test reports for 2 such
hatches are given in tabic 4. Since
the raw material is from a single
source, these variations are
introduced due to the lack of
proper blending.

RESULTS AND
DISCUSSIONS.

1. GRADING.

For the purpose of grading the
mean and standard deviation (SD)
were calculatcd for 4 baichcs each
randomly selected from units
belonging to category 1and 2.
The lest report of the batches and
the statistical analysis arc given in
table 5 & 6 respectively.
Statistical analysis indicates the
inadequacy of our present grading
system.

2.EXTENT OF
CONSISTENCY.

Confidence limits, having only
5% probability ihal the average
property will be outside these
limits, arc calculated using the
e(iuation

Confidence limits = Xi + —

Wn
were xi is the mean, t is a
staiistical constant equal to 2.36
for 5% probability, n is the
number of samples tcsuid. The
wider the range between the
upper and lower confidence
limits, larger the; number of
values filing out of this range
and larger their deviations from
the boundary value, the lower is
the level of consistency.

Examination of the data indicates
large extent of variability in the
field coagulum grade TSR
However, better quality and
somewhat consistency are
observed in the TSR produced in
the units belonging to category 1.

REASONS FOR
VARIABILITY

The primary factors contributing
to inconsistency are the variability
of the raw material and lack
proper blending at processing end.
The differeni factors contributing
to inconsistency would have
ifnparted varying contributions to
the quality of the raw material.

CONCLUSIONS.

The system commcmly followed at
present in grading ISNR has to be
modified based on siaiistical
methods.

Extend of consistency in raw NR
can be evaluated by detemiining
the upper and lower confidence

, its ran”, number of
individual values falling outside
the range, and dewmnining the
extent by which an individual
value is far fnMn the boundarv.
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TABI.E-4 Test report of sample from Consecutive Bales.

Bale No.
61 0.19
62 0.18
63 0.17
64 0.16
65 0.18
66 0.17
67 0.18
68 0.15
69 0.16
70 0.17
821 0.18
822 0.15
823 0.18
824 0.15
825 0.17
826 0.16
827 0.12
828 0.12
829 0.14
830 0.12

d. lapping and c»llection condidons
e. fRie-")rocessing opcraiitMis

f. proccsjiing practiccs

TSR-20 grade material in ihe
largest volume TSR produced and
is derived from field coagulum
grade maicrials and the results
reported in this paper mainly
covers ISNR-20.

The TSR who jroducing units in
India can be broadly classified as
1 Category I ‘who process own
estates’ field coagulum

2. Category Il who process field
coagulum grade raw nnaterials
collected mostly from small
growers and dealers.

In India about 80% of TSR is
produced by the latter group.

In a large estate, the earlier cited
variability factors a to d are
almcKt constant, factors ¢ and f
are more or less constant, whereas
for the processors of purchased

Din Content %

35 66
35 63
36 61
37 59
35 49
34 59
35 54
23 52
32 56
37 50
28 61
28 57
30 70
29 69
31 66
37 61
37 59
37 59
37 59
37 59

raw materials, a to e are very
diflerent and have control over
processing practice alone. For a
large estate processor,
accumulation of raw materials in
seldom experience. The storing
conditions of the raw materials
considerably affect the qu/ity(6)
and consistency of NR.

PRESENT SYSTEM OF
TESTING & GRADING.

In India, cach ISNR block
weights 25kg and every 10th bale
is selected for sample collection.
The selected bales are individually
tested for din content, Po and PRI
and a composite sample of 4
bales representing 1000 Kg is
tested for volatile matter, ash and
nitrogen. By simple observation
of the lest results, grading is done.
The present study covered 5
processing units in the estate
sector and 20 units who process
Durchascd raw materials.
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for 3 bath«
of TSR produced by ihe 2

calegories are given in lable 2
3. These tables indicale chal
generaUy beuer quality TSR is
pnxiuced in the estate scctor.

Examining the results of tabic 3
indicate wide variability in
properties. Each of the lesults in
part A & B corresponds to
ISNR-20 and the whole hatch is
graded as ISNR-20. In part C the
test result of bale nos 15 and 55
conesponds to ISNR-50 and the
common practice of present
grading system is to grade bale
nos 11-20 and 51-60 as ISNR-50
and others as ISNR 20.

This is an unscientific way of
grading TSR. Considering the
variations in parameters,
especially die dirt content, there is
likely chance dial atleast some of
the untested bales can have dirt
content above Uie maximum
permissible limit of 0.20 for
ISi'IR-20. Further some bales
between 11 to 14 and 51 to 60 of
batch C may fall within die
spccificadons for ISNR-20.
Hence the system of grading by
simply examining the numerical
values of the tested bales is quite
unscientific and inadequate.
Inorder uj overcome this situation
the 'Mean+3SD’ system based on
staustical meUlods is applied to
the grading batch of TSR in other
countries. The mean and standard
deviation (SD) arc calculated
using die formula

Mean = - Zxi
il

1x i)

SD=
n-l

The value of 'mean + 3SD’ is
computed for cach batch, whose



maximum value for dirt conteni
for TSR 20 grade is 0.20.

In ihe present siudy different
baichcs, graded as ISNR-20 in
the conventional way. were
collected from 25 processing units
for a period covering 6 monihs. at
the rate of 4 batches per nwnih.
In addition, siunples were
collected from every tenth bale of
selected batch for testing. The
data thus obtained were
statistically analy”. Considerable
variations ait c”scrved even in
the successive bales of ISNR
processed from raw material
obtained fnxn a single source.
The lest reports few 2 such
batches are given in table 4. Since
the raw material is from a single
source, these variations are
introduced due to the lack of
proper blending.

RESULTS AND
DISCUSSIONS.

1. GRADING.

For the purpose of grading the
mesan and standard deviation (SD)
were calculated for 4 batches each
randomly selected from units
belonging to category 1 and 2.
The test report of the batches and
the statisucal analysis are given in
table 5 & 6 respectively.
Staiistical analysis indicates the
inadequacy of our present grading
system.

2.EXTENT OF
CONSISTENCY.

Confidence limits, having only
5% probability that the average
property will be outside these
limits, are calculated using the
equation

Confidence limits = xi +

were xi is the mean, i is a
statistical constant equal to 2.36
for 5% probability, n is the
number of samples tested. The
wider the range between the
upper and lower confidence
limits, larger the; numbw of
values falling out of this range
and larger their deviations from
the bounty value, the lower is
the level of consistency.

Examination of the data indicates
large extent of vari”ility in the
field coagulum grade TSR.
However, better quality and
somewtet consistency are
observed in the TSR produced in
the units belonging to category 1.

REASONS FOR
VARIABILITY

The priniary factors conuibuLing
to inconsistency are the variability
of the raw material and lack
proper blending at processing end.
The different factors contributing
to inconsistency would have
imparled varying contributions to
the quality of the raw material.

CONCLUSIONS.

The system commonly followed at
present in grading ISNR has to be
modified based on statistical
methods.

Extend of consistency in raw NR
can be evaluated by detennining
ihe upper and lower confidence
limits, its range, number of
mdividual values falling outside
the range, airi determining the
extent by which an individual
value IS far from the boundarv,

RUBBER BOARD BULLETIN - PAGE
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STEM FASCIATION IN HEVEA

"
A asciatioii" isa
inorpliological lenn applied most
iily to an abiionna! stem
ti in vascular plants in
whicb Ihc affecied regions bccome
flattened, banded or ribbon shapped
(Dave et a{. 1986). Tlie lenn
ftsciation is derived from the latin,
‘fascia’-a banding. More or less
typical fasciation have been
recorded from 107 of tlje 303 plant
families as per Englers’ plant
classification. When fasciation
occurs in stem, the early growth
stages are cylindrical or normal and
is the branch approaches maturity,
the growing point bccomes broader
and broader. The most striking
cliaracterisiics of fasciation are the
increase by weight and volume of
tissue over that of the nomia} type
of the same variety of species.

It is noted that fasciation is very
common in certain genera and
species than in others, for eg.,
members of Eupfaorbiaceae which
Hevea belongs to. In the budwood
nursery, cut back of the shoots will
be done and the new sprouts
develop, among these few shows
flanening and coiling of the stem
(figure) with branches of leaves
nearer to the shoot apex.

(Radhakrisbna Pillay, 1980). Some
of the sprouts ariscd from the wind
damaged region also fasciated. Side
branches arise from the banded
region arc rounded with suficient in-
ternodal length between petioles.

Fasciation may be due to various
reasons like physiological,

pathological, ecological or genetic.
This ranges from hard water, severe

VINOTH THOMAS.

RUBBER RESEARCH INSIITUTE OF INDIA

pruning, mutation by insects,
bacterial or fungal infection,
nematodes, soil friction, short day
length, chromosome aberrations,
highly manured soil, insufficient
nutrition, 2,3 -D etc. (Kundu and
R»0 1960; Dave el ai. 1989). la any
case the basic causc for fasciation is
disturbed metabolism involving
excessive nutrient, which mobiizcs

more energy leading to abnonnal
tissue production. Grafting also has
been suggested as a possible cause
for fasciation. From the above point
it is assumed that the real reason for
fasciation in Hevea may be due to
severe pruning.
According to Chen, el al. (1991)
fasciation in Hevea is a symptom
(conld. on Page 3U



CEARA RUBBER (Manihat glaziovii M. Arg);
A DROUGHT RESISTANT
TREE FOR SEMI ARID AND MARGINAL AREAS

eara _ropber tree
I Muell.
Arg.), a native of ibe

Brazilian province Ceara, was one
of (be sources of oalurat rubber in
ihe earJy pari of ihe Centurj. The
tree was exploited in Brazil aswild
rubber for along period, even
before it was bolanicaily idenlified.

The species was discovered by
Dr. glaziovii, a Frcnch Botanist, in
the neighbourbood of Rio de
Janeiro, and was described and
named after, him by MucUer.

is a member of the
%{Euphorbiaceaa to which (he
ubber tree belongs. igh

the origin of the genus%s in
the Ceara Province and ihe nearly
Ptaui and Bahia provinces of
nortb-East Brazil, its geographical
distribution extends from California
Bay up to Peru * . The m_mwn
specigs o f the genus is
élﬁ‘aothegrwise known as
Cassava or tapioca. Though the
earlier investigators, reported that
there are 200 species under the
genus 12. Rogers and Appan (1970)

reported that there are olelQi .
apecies under the genus

The certain regioNiloi{he north-east
Brazil, to which belongs
are characterised by irregular
raiiifall and very harsh dimiirc. The
annual average rainfall of lh:>
regions is 600-700mm wilh the
rubber board bulletin - PAGE 25



STEM FASCIATION IN HEVEA

H p
asciaiion” is a

morphological tenn applied most
commonly to an abnormal siem
condition iu vascular plants in
which the affected regions becomc
flattened, banded or ribbon shapped
(Dave ct al. 1986). The temi
fascialion is derived from the latin,
Tascia’-a banding. More or less
typical fasciation have been
recorded from 107 of the 303 plant
families as per Engkrs’ plant
classification. WTicn fascialion
occurs in stem, the early growth
stages arc cylindrical or normal and
as the branch approaches maturity,
the growing point becomes broader
and bfoadcr. The raosi striking
characteristics of fascialion are the
increase by weight and volume of
tissue over tiat of the normal type
of the same variety of species.

It is noted that fasciation is very
coimnon in certain gcaera and
spccies Uian in others, for eg.,
members of Euphorbiaceac which
Hevea belongs to. In the budwood
nursery, cut back of the shoots will
be done and the new sprouts
develop, among these few shows
flaltening and coiling of the stem
(figure) with branches o f leaves
nearer to the shoot apex.

(Rfldhakrisbna Pillay, 1980). Some
of the sprouts arised from the wind
damaged region also fasciatcd. Side
branches arise from the banded
region arc rounded with suficicnt im
ternodal length between petioles.

Fasciation may be due to various
reasons like physiological,
pathological, ecological or genetic.
This ranges from hard water, severe

VINOTH THOMAS,

KUBBER research INSIITUTE OF INDIA

pruning, mutation by insects,
bacterial or fungal infection,
nematodes, soil friction, short day
length, chromosome aberrations,
highly manured soil, insufficient
nutrition, 2.3 -D etc. (Kundu and
Rao 1960; Dave et al. 1989). hi any
case the basic rausc for fascialion is
disturbed metabolism involving
exccssive nutrient, which moWizcs

more energy leading to abnormal
tissue production. Grafting also has
been suggested as a possible cause
for fasciation. From the above point
it is assumed that the real rea.son for
fasciation in Hevea may be due to
severe pruning.
According lo Cheu. ei al. (1991)
fasciation in Hevea is a symptom
(conlJ. on Page 31)



CEARA RUBBER (Mrihotgaziovii MAI. Ag):
A DROUGHT RESISTANT
TREE FOR SEMI ARID AND MARGINAL AREAS

b€ Ccari rubber tree
I (Manihot glaziovii Muell.
AN, * “a'ive of the

Brazilian province Ceara, was one
of the sources of natural rubber in
the early part of the Century. The
tree was exploited in Brazil as wild
rubber for a long period, even
before it was botanically ideniifiel.
The species was discovered by
Dr. glaziovii, a Frencb Botanist, in
(be neigbbourbood of Rio de
Janeiro, and was described and
named after bim by Mueller.
M. glaziovii isa member of ihv
family Eupborbtaceae to wbich the
Hevea rubber tree belongs. Thougb
the origin of the genus M aniiiot is in
the Ceara Province and the nearly
Piaui and Babia provinces of
north-East Brazil, its get~rapbical
distribution extends from Califoniia
Bay up to Peru The best known
species of the genus is Mantiw f
tscuUnta, otherwise known as
Cassava or tapioca. Thougb ibe
earlier investigators, reported that
there are 200 species under the
genus 12. Rogers and Appan (1970)
reported that there are only 98
species under the genus Manihot.

The certain regions of the north-east
Brazil, to which Manihot belongs
are characterised by irregular
rainfall and very harsh climaic. The
annual average rainfall of (bis
regions is 600-700min with the
rubber BOAfID BUUETIN- PAGE 25



; exircnus nmgiiig iroin 0-140Giniii.
j Till- aliiiudc giu's up 10 1000 luui.sJ.

:Momhut grows well lu drv rocky

! ground, and io can bi- cullivatc-d in
mifiNis UDsuiJabli- for most otlu-r

mirops . in ihc proviiKc ol Ceani, i;

. li reported that ihc plant iljhvci

, wi-ll H sfnii arid regions .ind evrii

rocky arcab. The plam

and when

i yran
fenints llio driesi
every other form orvcgelation is
de.slroved under the innuvnee ol’ tbe
icorehing wid, ii thrives and yields
generously a proniable quantitv of

i latex

I M aiiilioi gltiziovii hai been

j Wilroduced lo India during 1877-78.

! 1i was brought lo Kew in 1876 by
Robert Cro:»s. and laler in 1H77 and
pl.iiils were sejit lo Singapore-,
CaK ulla and Ccyion. Again in
1K78. planting materials were
brought from Kew (o Madras and
Calcutta - The quick growth and
easy propagation ol'Ceara rubber
allracled ihe atle; n ol'many. The
only literature available on its
culiivation in India is the reports
appeared in the Bulletin of the
Imperial Institute |.The report
contains the analytical re®ulls of
cear;, rubber samples collected from
KaJlar and Burlinr Eslaies in the
Nilgiris.

Certain drawbacks of ceira rubber
compared !o the advantages of para
rubber pushed aside its cultivation
and cau.sed gradual disappearance
Irom the stenc. Tht>ugh the plant
thrives well, humid climate is
unfavourable for rubber production,
while under the same climate Hevca
gives more rubber. The spontaneous
coagulation of the latex is another
drawback, in this comext, it is
worth mentioning the opinion ofsir
Henry Wickham, "the Ccara, named
after the Brazilian province of that
name, is a tree of quite dilTcreni
character, Its native locality is high,

stony, arid and in places almost
semi desert, "scrub* covered
country. The latex from ceara
rubber tree is like that ofHevcti
and if properly cuied. (he rubber
re.sultinl there from is remarkable
for its strength and tenacity, lu the
East it has never.as yet, 1think, had
justicc done by it. It has ton often
been set out on land, and under
rainfall, totally unsuited to it. In
Ceylon especially, there arc large

areas of dry forest lauds, which
sli,ul<l be admirably adap,.d lo t],,
Irec, and considering i[ie liiyi,
gnalily of Ihi- rubber wljcn well
cured, il would surely, bclcer
plaiucd out in such disiricls, closci,
r«cn,bli,,B »s lliccby do ilic
requiremcnis and conditions of iliis
irce. rather than  try lo plant the
a tree native to ihe heavy
rainfall of lhe Amazon Valley" *

Hxperimcntal Tapping ofce*r» Rubber Tree

RUBBER BOARD BULLETIN - PAGE 26



During 1903 to 1912 a considerable
quality of ceara rubber had been
exported from Brazil. This was
mainly due to tbe alleiition given lo
ccara rubber, when Uic Hevca
plantations were badly affected by

SALB (South American leaf Bligbt).

Manihoiglaziuvii, Mucll. Arg. isa
tall tree attains a height of 10 to 15
in, with a ramified branches and
brandilcts. The leaves arc
palmatcly lobbed wilh three lobes,
rarely 2-7 lobes of oblong oval
shape, glabrous and light green in
colour. It produces profuse flowers
in about 1 1/2 years. Flowering is
usually seen after the prolonged
wintering period. Flowering
comnienccs by june, after the full
refoliatioH. Flowers are unisexual
wilh the male flowers cluslered at
the lop of the jianiclc. The fruil isa
three lolKd gl»>bular capsule
distinguislK'd by six grooves. The
seeds arc i-omparalively small, oval
plano-convex alwul 12-15 mm long
and 7-8 mm hnvad, wilh s tough,
biilliant inoliled integumenl. 10(1
gm of seeds i-oiitains .ibout 175 nos.
of fresh seed.s. Maiuhof can be
propagated thn>ugh seeds and
vrgetalive cultings.

A medium si/e tree viManihoi is
commonly used in Kerala as a share
tree, is known as ‘tree ca.~va’
which is hybrid ofw.

m. fsculentix

and

The tree attains an average girth of
about 50 cm wilhin a peri<xl of
around 4 ycais. The birk of the
mature trunk is covered by a
peelable Rhylidome. whici is thin
and leathery. Beneath the
rhylidome. the smooth and «oll bark
appears which s™-attercd leulicells.

The rhylidonu- helps the uee to
retains moisture in ibe bark, even
duting the hottest weather. Tbhe bark
is sufficiently thick that tapping cut
can be done easily. Though the trees

were exploited longback. (here is no
record of a proper Upping system
foUowed for ceara rubber. However
it withstands a halfspiral alternate
daily lapping and gives a quick How
of latex but coagulatcs wiibin few
minutes. The response of the uee lo
different Upping imensitics and
stimulation is yet to be studied in
detail

The latex is white, thick with an
average drc of 27. For proce-ssing,
no need of adding acid. Just bulk
the latex wiib sufficient water and
keep ina dish for overnight, and the
late” coagulales perfectly.
Ptcliminai> studies and previous
ri'ptuts. 1,8 showed that the dr>
rubber is cxactly similar toHcvea
rublwr in its properties, except for
its slightly higher percentage of
reain content.

M- gkuiovii gives only avery low
quantity of latex per tree per
tapping. The earlier report gives an
indicalion that ils potential is
415K g, per hectare per year. Unlike
ill Hcwa and Guayule. ihert arc

: only wild trees in Miinuwt. No high

yielding si is develo]>cd through
breeding and selection for as
vilroplanis.

During our exploration lo the
Meltur forests, we came acros* wild
irees wilh yield variation from 8gm
to 10gm dry rubber per tap. This
preliiHiiiary survey indicates that
there are genetic materials having a
potential ofaround 500kg/h/year.
Five hundred kilograms polcniial
exbibiled by stray trees gR)wing in
m drought affected grsmlic hill of
3500fl., with scanty raiu fall.
Without undergoing any crop
unprovcmeot altenipls, {winls to die
chances of giving more economic
yield if prttjxT crop improvement
programmes ire allempled.

Besides rubber, the wood also is
good for similar use as that of

Kl IBBKR BOAIU) BULWIJITIN - PAGE

Hevea. The seeds conuia more than
40% oil, which was once used as
fuel for tbe Brazilian motor
vehicles. The leaves of ceara rubber
contain 25-30% protein indry
matter, which after the removal of
hydiocyaiiic acid, is considered to
be a good caltic fodder

M- glazhvii is now being used in
India by the Tuber Crops St ientisl.s
as asources of Cassava Mossaic
Virus (CMV) resistance*’” and as
an alternate bost-plant for
honey-bee, at the Rubber Ruseaich
Institute of India * .

The once discarded guayule
{Piiriheniiim arf>ematiirn) wilh all
its low production potential and
cumbersome process of extraction
is DOWgaining attention in USA,
with huge research backing 3. as an
alternative source of natural rubber
Why nol we loo have an allernati%{

* source for NR? The dccidental

inltoduclion of a spore of
Micracvclus tilei {. SALB) can easily
bring down our rubber pnxiuctivm
fn.m Hevea pi.inlalions 2.16 to the
liwwes) level This is evident from
the report thai ihe Hcw u
plantations of the Ainzon basiii,
even upto 1978 gave oidy 250kg’l»
dne lo the infection of SALB

I We have uoi reserved any hfe
supp™ft plant to overcome such
situations

The xerothermic characier of M.
glazio s well evident from
reports and from the experience we
had during out exploration. 11'one
could pinpoint the gene responsible
for the 'xeroihecmic' character in
such plant species, it may be
valuable tw1 for lhe genetic
engineering in ihe field of gene
transfer lechiwiogy to synthesise
{ransgenic planbs adapted to
environmental stress including
green house effect9




The irec needs the immcdialc
atleiilioii of tile rubber researchers
10 invKtigales the iKBsibilities in
lie following fields:

1. Selection of plus trees from Uic
available semi-wild seedling
population located in Tamilnsdu,

2. Breeding value of Ule plant and
Its multiplication techniques

3. Suitable lapping method and
Stimulants.

4. investigations to ovcrcome the
problems of spontaneous
coalgulation and low rubber
syutliesis etc.

5. Ted&ling the selected genotypes
in the drought prone marginal lauds.
6. Technological properties of
rubber. gical prope

7. Economic utilisation of the

bye-products like wood and seed oil.

The vast stretches of semi-arid
barren land with its thousands of
starving human population, is
waiting for asuiuble parasol. It
may be rewarding if selected strains
of M.glaziovii arc planted and
evaluated in such locations
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cxploijalioa. Some efforls in these
liiifs arc being taken by the
AsstKialioii of Natural Rubber
Producing CouiUries (ANRPC).

Siria Quality Reciuiremenisof
Consumers

Importing countries in (he West
have becoming liigbly quality
conscious and some of the measures
appear to be protectionist in nature.
Products exported to the USA
should meet FD A regulations- and
those exported lo Europe should
conform to 1SO 9000 systems of
certification. Manufacturers in
some of the producing countries
have already risen lo the occasion
and strengthened their quality
certification base. India has adopted
the 1SO 9000 series ofstandards as
IS 14000 series of standards. The
Bureau of Indian Standards (BIS) is
also helping manufacturers in
getting certification under IS
14000/1SO 9000. The expt-rlisc
available in this area with BIS can
be shared by other rubber
priklucing countries also. Very
rece.itly some reports of allergic
effects o f proteins present in natural
rubber based products arc finding
place in sjwcirication drafted by
some, countries. It is surprising to
note that products which were
succesifully used tor several
decades with the proteins in them
are suddenly Incoming source for
slicrgic reactions. Bui producers
have lo make very cffoit to supply
products as per consumer
ex|K'ctations. When International
standards arc evolved the producing
countries have lo adhere to them.
They should impress upon the
standards body the producer
cnpability. Thus the standards
evolved should be a compromise of
consumer requirement and producer
Ki>lability. Very often these are
tiaalised for ideal conditions of
consumer requirements

Needfor Scientific Market
Assessment

Rubber goods manufacturing
industry is comparatively a new
aciivity in many natural rubber
producing countries. A study was
recently conducted by the ANRPC
lo evolve strategics for modernising
rubber based manufacturing
industries in these countries. From
the study it become clear that all
rubber producing countries together
«ccoumfor only 12 percent of
world natural rubber consumption
although 85 percent of natural
rubber is produced in iheir territory.
So the manufacturers in ibese
countries will have to comiiicte
with their counterparts in other
areas for successful marketing
operations. So, successful
producing countries aCalways
associating Ihcir manufacturing
activities with major multinaiional
product manufacturers. Such
collaborations will ensure not only
production of articles as per aceds
of users but also guaranteed
market. Producing countriM also
will have lo asses market
requirements aud changes occurring
in markets at various iiilervals for

icalions in their

making mod
production operations. Natural
rublwr producing countries other
than India have no good market
within their terrilory for the rubber
products. Although free market
economy will help all countries lo
produce goods and market anywere,
tariff protection and other trade
barriers wll exist at various
consuming points in different
countries. There should be a data
bank giving details of trade
regulaliojis in different consuming
countries

Rubber industry in natural rubber
producing countries has very bright
future. Some of the industries in
Taiwan and Korea art getting

relocated to countries like Thailand,
Indonesia and Malaysia. But these '
small countries were only exporters
and bad no good market for the
products within their lenitory. The
position is diftereni for the major
rubber product manufacturers in Ihe
USA, Europe and Japan. For them
rubber product from other couniri -s
are notwelcome materials. They
cannot also stop their business as is
being done by manufacturers in
Taiwan or Korea. But the cost of
manufacture of products in
developed countries is becoming
prohibitively high. Table 9 shows
the cost of tyre manufacture in Uie
USA.

TABLE 9 COST OF TYRE
manufacture inthe USA
(US $ PER TYRE)

ITEM cAR ereucK
TYRE TYRE
Nalural Rubber 0.9 <5
(3.4%)  (6.1%)
Olher Inputs 93 434
Energy 10 37
liitwur 8.4 57.1
Capiul Changes 6.9 414
Total 265 155.1

From the table i is clear that the
labour component in cost of
production of tyre in developed
countries is several times the cost ot
rubber used in iL So the
manufacturers in these countries are
eager lo shift their fatories to low
wage countries. This will be a slow
process and the countries who move
last in accepting industries thus
getting shifted will be. benefited.

All the rubber producing countries
in South-East Asia are eager to
welcome industries from the
developed world and in that process
the multi-national com panies are
able to extrtct attractive tenus from



The iree needs the iminediale
aUejiHoH of the rubber researchers
10 investigates the possibiliiie-s ia
the foiJowiag ficlds:

1 SeJcclion of plus Irees from the
available semi-wild seedling
population located in Taniilnadu.

2. Breeding value of the plant and
«is mulliplication techniques.

3. Suitable tapping method and
stimuiants.

4. liivesligeiioiis lo overcome the
problems of spontaneous
coalgulation and low rubber
synthesis etc.

5. Testing the selected genotypes
in the drought prone maiginal lands.

6. Technological properties of
B bber gical propel

7. Economic utilisation of the

bye-products like wood and seed oiJ.

The vast stretches of semi-arid
barren land with its thousands of
starving human population, is
waiting for asuiteble parasol. It
may be rewarding if selected strains
of M.glaziovii are planted and
evaluated in such locations
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cxploilalion. Some cfforls in these
liiirs are being lakcn by the
Association of Natural Rubber
Producing Coumrics (ANRPC).

Strict Quality Requirements of
Con.sumers

Importing counics in the West
have becoming highly quality
cons-'ious and some of the measures
appear lo be protcctioiiist i;i nature.
Products to the USA
should meet FDA regulations- and
ihoie exported to Ewope should
conform to 1SO 9000 systens of
certification. Manufaclurers in
some of the producing countries
have already risen to the occasion
and strengthened their quality
certification base. India has adopted
the 1ISO 9000 series of standards as
1S 14000 .series of standards. The
Bureau of Indian Standards (BIS) is
also helping manuiaclurers in
getting certification under IS
14000/1S0 9000. The expertise
available in this area with BIS can
be shared by other rul)ber
pr*ducing countries also. Very
rcce.uly some reports of allergic
effects of proteins present in natural
rubtvr based products are finding
place in specification drafted by
some countries. It is surprising lo
Hole that products which were
successfully usfd for several
decades with the proteins in them
are suddenly Incoming source for
allergic reactions. Bui producers
have to make very elTort lo supply
products as per consumer
fXiHCtations. When Inteniational
standards are evolved the producing
Countries have to adhere to them
The'y should impress upon the
slandards body the producer
capability. Thus the standards
evolved should be a compromise of
con.suuicr requirement and producer
cn|>ehility. Very often these are

consumer requirements.

fed/or
Assessment

Rubber goods inanufaauiing
industry is comparatively a new
activity in many natural rubber
producing countries. A study was
recently conducicd by the ANRPC
10 evolve strategies for modernising
rubber based manufacturing
industries in llicse countries. From
the study it become dear that all
rubber producing countries together
account for only 12 percentof
world natural rubber consumption
although 85 percent of natuni
rubber is produced in their territory.
So the manufacturers in these
countries will have to comp.cte
with their counterparts in other
areas for successful marketing
operations. So, successful
producing countries are always
associating their manufacturing
activities with major niultinational
product manufacturers. Such
collaborations will ensure not only
production of anicks as per needs
of users but also guaranteed
market. Producing countries also
will have to asses market
requirements and changes occuniug
in markets at various intervals for
making modillcations in tbeir
production operalions. Natural
rubber prtwluciiig countries other
Ihan India have no good market
within their territory for lie rubber
products. Although free market
economy will help all countries to

produce goods and market anyv~ere,

tariff protection and other trade
barriers will exist atvarious
consuming |K)ints in diiTereut
countries. There should be a data
bank giving details of trade
regulations in dilTerent consuming
countries

Rubber industry in natural rubber
producing countries has very bright
future, Some of the industries in
Taiwan and Korea are getting

relocated to countries like Thailand
Indone-sia and Malaysia. But these
small countries were only exporters
and had no good market for the
products within their tenitory. The
position is differcm for the major
rubber product manufaclurers in the
USA. Europe and Japan. For them
rubber product from other countn -s
arc not welcome materials. They
cannot also stop their busines.-> as is
being done by manufaclurers in
Taiwan or Korea. But the cost of
manufacture of products in
developed countries is becoming
prohibitively high. Table 9 shows
the cost of ivre manufacture in tiie
USA

TABLE 9COST OF TYRE
MANUFACTURE IN THE USA
(US SPER TYRE)

ITEM CAR TRUCK

TYRE TYRE
Nalunl Rubber 0,9

@i @B
Qihcr Inputs 03 43.4
En ergy 1.0 37
UtMur 8.4 57.1
Capital Ganges 41,4
Total 26.5 155.1

Prom the table it is clear that the
labour component in cost of
production of tyre in developed
countries is several times the cost of
rubber used in it. So the
manufacturers in these countries are
eager to shift their fatorics to low
wage countries. This will be s slow
process and the countries who move
last ill accepting industries thus
getting shifted will be benefited.
All the rubber producing countries
in South-East Asia are eager to
welcome industries from the
developed world and in that proccss
the multi-national com panies are
able to cxlract attractive terms from



the host couiUries. There are several
areas wbere ihe rubber producing
countries should evolved common
strategies for healthy and viable
growth of rubber industry in their
area.

CONCLUSION

There is a need, on the part of
natural rubber producing countries
to accclcrate the pace o f utilizing
the wonder raw material, namely
natural rubber, for the manufacture

ofvalue added rubber products for
internal consumption as well as for
exports. W hile aiming for exports It
has to be well understood that
goods for export must be produced
with consistency in (juality and in
conformity with lhe international
standards and specifications. It has
to be borne in mind that exporting
is not a causal business and that
international markets are not placcs
to gel rid of occasional surplus. The
enormous wealth of information

available on rubber goods
manufacture and marketing in
different natural rubber producing
countries can be pooled for mutual
gains. The natural rubber industry
had passed through troubles and
struggles in the past but had always
emerges successful and it will
continue to overcome any
challenge it may have to encounter
through co-operation among the
natural rubber producing countries
°

ANRPC Meeting at Goa.

adilressiiig < delegii

bc hilh meeting o f ANRPC
I (Association o f Natural
Rubber Producing Countries)

Commiticc on NR statistics was
hold at Goa from I8«h to 21st
August 1993. The aim ol «hc

meeting was to exchange the methods
adopted in improving NR statistics

in different natural rubber

prc)ducing countries.

Along tide itsilling Mr, Swekwil Prom D,j Mertitty gemttl ANRPC

Smt. J. Lalithainbia IAS Chainnan
Rubber Board presided over the
meetutg. Mr. R.C. UnniJoint Direc-
tor Mr. G. Sublbarayalu Deputy
Director, Mr. G. Mohana ~andran
Asst. Stalistican and Mr. Joseph
Alexander, Slatistical huijH-ctor at-
t~dcd the meeting. Thirteen
delegates including Mr. -Sucharii
Prom Dcj, Secretary General of

ANRPC also participated in the dLs-
cuhsion.

Addressing the delegates

Smt. J. Lalithambika explained the
primary objccuve of tie ANRPC in
bringing Co-ordination in produc-
tion and marketing of natural rubber
in differen! countries
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I (Conld. from Page 24)
coming under the witches broom
disease. Infected budded trees
showed different degree of dryness
of the tapping panel. They have
reported vnycoplasma like
orgaiusinb (MLO) and some
globular and elliptic shiipc
rickeitsia like organism (RLO) m
the phloem lis"iue, asp\-caily in
sieve lubes and latex vessels of
-smell petioles. Wiclic%6 brmm
budstock aie coiisidctt-d  one of
Thc most importiiHt prim.iry sources
of rubber brown best in the tictd.
Hoxsever, Ue ri'ljlionsljip it exist
bervsecii tapping panel dryness and
t'asciaiion is not yet e:,lablishcd in
rubber (Anonymous, 1992a). \When
ihe infected branches and buds
Were treated with Tetracyclia>i or
penicilliiim, could cfl'cctively
inhibit ihe causative agent.

| The fasciation hes always been

| sptuadic and they have never been
found 10 persist aHer cutting back
(Ajionynuiui, 1992b). Iflet alone
the fasciated branch beoonics
woody, iionna] branches overtake it
in growth and iii develops off.
Acknonled”tiietU

Author is grateful o Dr. C.K,

Amnia, Depuiy
Director of Bolauy Division for
enaiuragenieut and Dr. C.R. Nehru,
Entormologist for photograph.
Refereijces

1992 a Tapping parel

Diyness. iRRDB Informetion
quarterly iRRDB. Britain.
Anonymous 1932 b, Rubbor
growers cormpanion. Rubber Boaid,
Kotiayam-

Identification of camnveagat of
fubbct Wiiches *broom diseHse and
relation with brown best. Chinese J.
Trop. Crops 12, 65-73.

Dave, Y. Menon, AR.S. and
Thomes, V. 1986. Sieni fasciation
in hibiius roia - sinensis L.J. Pl.
Ant- Morph. 3: 151-155.

Dave. Y., Thomes, V. and Menon,
aR.S. 1940, &icin fasciation in Caii-
lardia aristata Putsh Acta Bot In-
dica 17:214-217.

Kuiidu, B.C. and Ran, N.S. 1960.
Anatomy of fasciated seeminjutc-
Bot. Gaz. 12i: 257-266.
Kadliakrishna Pilhy, P.N. 1980.
Non-paraslic meladiies. Inc
handbook of natural rubber
production iu India, (ed) P.N.
RadhakrisLna Piliay. The Rubber
Board. Kotiayam.



IDA CREDIT FOR RUBBER DEVELOPMENT

be lutcrualioaal Devtlopmciil
Association (IDA), ihc soft
lending afniialc of the World
Bank, is extending an interest free
credit of US $ 92 miilioii
(Rs.290.08 crorcs cquivnlenl) for
rubber development in India.
Agreements in this regard have
been signed between IDA on the
one hand and Government of India,
Rubber Board and NABARD on the
other. Shri P.Mukundan Meuon,
who has earlier served as Rubber
Production Commissioner has now
been appointed in the Rubber Board
as Project Co-Ordinator for the
Project.
The Rubber Project approved for
implemeniation would be a time
siicc covering the period 1993-94 to
1997*98 of the long term rubber
plantation development programme
of the Government of India and the
Rubber Board. The main objectives
are to expand and strengthen the
rubber planution scctor to step up
production and productivity,
improve processing and increase
on-farm and off- farm employment.
The project also aims at
strengtbeniug Rubber Board's
research, extension and training
activities.
The main components
ofthe projectare:-
i) Replanting of old and
unetonimic rubber in 40,000
hectares is tradilionai areas.
New planting in 30,000
hectarch consisting 23,000
heclarcs in Kerala atid Tamil
Nadu. 5.000 hectares in Tripura
and 2,000 hectares in other
non-traditional areas, uankiy,
Assam, Meghalaya, Mizoram
and Nagaland.
iii) Productivity enhancement in
60,000 hectares of mature areas
of small holdings in traditional

=

areas through adoption of
improved agro-njanagement
and exploitation.

iv) Expansion/upgradation of
rubber and rubber wood
processing facilities.

v) liistitutioHal support for Rubber

Board for project co-

ordination, research, extension,

trainng and technical assistance.

Development of women and

tribal people amongst

participating populations,
particularly in Tripura.

With the launching of this project,

the rate of planting grant given by

(he Rubber Board to small holders

Vi

=

P. MukuiutanMenon
for replantation and new plantation
has been raised from the earlier
Rs.5,000 per hectare to Rs.8,000.
Cash incentive paid to all categories
of growers for use of polybagged
plants of advanced growth has been
retained at Rs.6 per plant but the
upper limit of hecUre-wisc stand
hes been raised from 450 to 500.
Therefore, groweis can now derive
the benefit of the incentive upto
Rs.3,000 per hectare instead of
Rs.2.700 hitherto allowed. Bank
loans also would be available to
growers to enable them to meet
plantation devclopmenl cost outside
Btiard's grants.
The productivity enhancerment
programme would cover more than
one lakh small groweers. In order to

RUBBER BOARD BULLETIN - PAGE 32

reach and service them cnectively,
the programme would be '
implemented through rubber
producer’s societies of which there
are about 1,500 already functioning
inall rubber growing areas, More
of such societies would be
encouraged to be registered and
operated progressively. Apart from
helping member growers to
appreciate and adopt cultivation
and production innovatioius, the
societies would also act as nodal
agencies for procurement and
distribution of needed agro-inputs
at concessional prices.

Expansion and upgradatiou of rub-
ber and rubber wood processing fac-
tories would be promoted through
grant of bank loans and extension
of Rubber Board's engineering sup-
1H>rt. The programme under this
component comprises setting up of
3 new latex centrifuging factories,
expansion of 25 existing factories,
esublishment of 10 block rubber
factories, upgrading of 7 existing
ones, developing 30 medium scale
facilities for production of smoked
sheets and conversion of 5 existing
crepe rubber factories into 10-12
tonne per day block rubber fac-
tories. Additionally, the project
would finance 5 rubber wood
processing factories and one factory
tor production of innovative
pioduce like prc- vulcanised 1atex.
A novel feature of the rubber
project is its progrmme for ijivolv-
ing women and tribal people exten-
sively in planting activites,
especially in Tripura. While doing
this, they will be helped to engage
themselves in additional income
generating activities .such as inter-
cropping. sericulture, medicinal
plant cultivation etc. Services of
suitable non-government organisa-
tions (NGOs) would be enlisted
make this a succcss. *
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THE QUARTER

Rubber occupies over 20 per cent of Llje
cultivated area in the state of Kerab. With
the sole exception of coconut it is lhe niokt
important crop of Kerala in terms of firea,
income and employment. About one-thiiilof
the agricultural income of the SlaUi is
acojunted by rubber.

In India overacrore of people dept™niUon
this crop directly or indirectly for Lhoir
livelihood. The productivity in India irt Llie
highest with an average yield of
kilograms per hectre. With all lhe
favourable factors at its credit, the llulibttr
Plantation Industry is unable to prt-cui-e
enough rubber to meet the requireineiju”™ of
the country.

The anticipated production for is
5.11 lakh tonnes, against a consumption of
5.30 lakh tonnes. The deficit is 19,000
tonnes.

The lubber prices have been sLeiulily
increasing from the vei-y beginning of this
year and the NR price in India shcmlil
considered to have already sealed the ptfik
this year. Though the events indlfule
fluctuations then and there, good pn.«i>."cL.s
lie ahead. As long as there are no diflhlic
changes in the market situation, théi pric-s
will never climb down from a reaeoniible
level. The growers also will have no it a™n
to complain of a price crash.

A remunerative price now prevailing in
the market augurs well fora more deiliciiu'd
attempt to enhance productivity from the
existing holdings. WTiile the ultimaU* g;> is
to enhance total production in the country,
new areas are also to be identiluti in
non-traditional areas for new planting. L.2t
us strive hard to achieve self sufficiency in
this vital raw material at le”*t by 2000 Al).
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he luternalional Dcvclopmgiil
Association (IDA), (ke soft
lending afTiliate of the World
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improve processing and inaease
on-farm atid off- farm employment.
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research, extension and training
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i) Replanting of old and
unecoiiinuc rubber in 40,000
bectaxes is tradliional areas.
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With the lamicbing of ibis project,
the rate of planting grant given by
ihe Rubber Board lo small holders
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for replantation and new plantation
hes been raised from the earlier
Rs.5,000 per becUre lo Rs.8,000.
Cash incentive paid lo all categories
of growers for use of polybagged
plants of advanced growth bas been
reuincd at Rs.6 per plant but the
upper limit of hectare-wisc stand
bas been raised from 450 to 500.
Thercfore, growers can now derive
the benefit of the incentive upto
Rs.3,000 per beciare instead of
Rs.2.700 bilberto allowed. Bank
loans also would be available lo
growers to enable them to meet
plantation dcvclopmenl cost outside
Board's grants.
The productivity enbanccrmenl
programme would cover more ihan
one lakb small growers. In order to
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reach and service ibcni en‘eciively,
the programme would be
implemented through rubber
producer’s societies of which there
arc about 1,500 already functioning
in all rubber growing areas. More
of such societies would be
encouraged lobe registered and
operated progressively. Apart from
helping member growers to
appreciate and adopt cultivation
and production innovations, the
societies would also acl as nodal
agencics for procuremenl and
dislribulion of needed agro-inputs
at concessional prices.

Expansion and upgradation of rub-
ber and rubber wood processing fac-
tories would be promoted through
grant of bank loans and extcnsiou
of Rubber Board's engineering sup-
port. The programme under Ibis
component comprises selling up of
3 new latex cenlrifuging factories,
expansion of 25 existing factories,
establishment of 10 block rubber
factories, upgrading of 7 existing
ones, developing 30 medium scale
facilities for production of smoked
sheets and conversion of 5 existing
crepe rubber factories into 10-12
tonne per day block rubber fac-
tories. Additionally, ibe project
would finance Slubber wood
processing factories and one factory
for production of innovative
produce like prc- vulcanised latex.

A novel feature of the lubber
projcct is its programme for involv-
ing women and tribal people exten-
sively in planting activites,
especially in Tripura. While doing
this, ibcy will Ih' bel|>ed to engage
themsclvrs in additional income
generating acliviiics such as inter-
cropping. sericulture, medicinal
plant cultivation etc. Services of
suitable non-government organisa-
tions (NGOs) would be enlisted lo
make this asuccess. .
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Rubber occupies over 20 per cent of Lhe
cultivated area in the state of Kerahi. With
the sole exception of coconut it is the mont
important crop of Kerala in terms of urea,
income and employment. About one'thinl of
the agricultural income of the SUI-n is
accounted by rubber.

In India overa crore of people deponiUon
this crop directly or indirectly for tlieir
livelihood. The productivity in India i« the
highest with an average yield of 1205
kilograms per hectre. With all Ihe
favourable factore at its credit, the uiitim«
Plantation Industry is unable to prt-dut"e
enough rubber to meet the requii-emeni** uf
the country.

ITieanticipated production for 195Wis
5,11 lakh tonnes, against a consumption of
5.30 lakh tonnes. The deficit is 19,000
tonnes.

The rubber prices have been stemiily
increasing from the very beginning of this
year and the NR price in India shtiuld
considered to have already scaled the ptuk
this year. Though the events indicule
fluctuations then and there, good pn.isirsdfi
lie ahead. As long as there are no difl"Mic
changes in the market situation, t]-» prici-s
will never climb down from a reasoiml)le
level. The growers also will have no n awvm
to complain of a price crash.

A remunerative price now prevailinji in
the market augurs well fora moredo* licuU'd
attempt to enhance productivity front the
existing holdings. W'hile the ultimate g1l is
to enhance total production in the country,
new areas are also to be identin«-d in
non-traditional areas for new planting. U‘t
us strive hard to achieve self sufilciency in
this vital raw material at leapt by 200{J Al).



Dear Purchase/Finance Manager

DO YOU BUY
THE CHEAPEST
OR THE BEST

BUY BOTH

STICKWELL Rainguarding Compound will

prove to be the best and the cheapest.

It does not crack, or melt. It gives the maximum

coverage in terms of number of trees per kilo.
And it is easy to apply.

ASK THE BEST OF THEM, THE RUBBER
PIONEERS OF KANjIRAPPALLY OR
MANNARGHAT

Yours sincerely,

H at J ESTATE SUPPLIES

Marketing Agents

APPROVED BY RUBBER BOARD



K.J. MATHEW New Chairman

ShriK.J.Mathew (45)
ei-stwhile Secretary,
Department of
Co-operatives, Government
ofKerala, took over as
Chairman of the Rubber
Board, on 7th June 1995.
Sri Mathew who hails from
Chennadu in Meonachii
Taluk of Kottayam District,
is the son of Sri. Joseph
Kappalumakkal.
Sri.Mathew, who is a
Post-Graduate in English
literature started his career
as a Lecturer in Kerala-
Varma College, Thrissur.
Later he was selected to the
L\S, IFS in 1974. He has
held several prestigious
positions under Government
of Kerala as Managintf
Director of Kerala Civil
Supplies Corporation.
Director of Public

Instructions, Joint
Secretaiy of the Planning
Board and District
Collector. Kottayam. He had
ser\ed for fouryears as
Director of Information &
Broadcasting Ministry also.
He has also acquired

Smt. J. LAUTHAMBIKA

Genifi-al I>fANItPC

Diploma in Development
SlLidies from the Cambridge
unr-»>rsity.

Hib wife la Smi. Molly,
daughter of Sri. K. P.
Benjamin ofKotlam. He has
two children. n

Former Chairman of the Rubber Board, Smt. J.
Lalithambika 1.A.S took charge as the SecreUry-
General of the Association of Natui-al Rubber Produc-

ing Countries (.\NRPC) based

in Kualaiumpur on

11th May, 1995. She had been appointed as the Chair-
man of the Boaix! in July 1990.



Dr. A. K. Krishnakumar assumes charge

Dr. A. K. Krishnakumar has taken charge as
RubberProduction Commissioner on 5th May, 1995.

Dr. Krishnakumar, who had his MSc from the
College of Agriculture, Vellayani has taken his doc-
torate from the Indian Insititute of Technology',
Khai-agpur. Rejoined the Rubber Board in 1979 as
Junior Scientist and later took charge as the Deputy
Director in the Research station in Tripura. He
became Jt. Rubber Production Commissioner in
1991.

Dr. Ki-ishnakumar is the son of late Kunjunni
Nair of Mavelikkara. His wife Smt. Rajeswari
Meenattoor is a Scientist in the Rubber Research
Institute of India.

P. K. NAR®*\YANAN retires.

Shri. P. K. Narayanan, after 33 years ofservice in
the Board, retired as Rubber Production Commis-
sioner on 30th April, 1995. He had served the Rub-
ber Board in various capacities as Editor-Cum-
Information Officer, Publicity officer, P.R.O., Dy.
Director and Jt. Director. He was the Chief Editor
of‘Rubber’ magazine for 27 years.

His wife is Smt.Sreedevi of Kumaramangalam.
Thodupuzha. His son Shri. Vasudevan is running
own business in tlie US and daughter Lakshmi is
doing her postgraduation in Madras.

Following the retirement he has joined the Nagur-
junu Herbal Concenti*atee (P) Ltd as its Executive
Director.



STUDIES ON THE MANAGEMENT OF THE INDIAN HONEY BEE,
APIS CERANAINDICA F. AND THE EUROPEAN HONEY BEE,
APIS MELUFERA L. IN RUBBER PLANTATIONS

C. R.Nehru

h(' honey tlow period ofrub-
ber plants ilievpa hrasiliensis
Miioll. Arjr. i ranges fromJanuary
lo March and during this period
honey bt*es collect iarpp quanti-
tios of nectur troni the extra-floral
nectfjry glands at the distal end of
petioles where the leaflets join.
Early in the morning (6 am. to8
a.m." and late in the evening (5
p.m. to 7 p m.) the foraging activ-
ity on Hfvea becoinos quite in-
tense and the bees devote long
hours on this crop. Uick of nectar
durinj," the period from April to
December in rubber plantations
m India neccs."Ntates interim bt-e
flora for otT-seasonal arrange-

. P. M. LeviJoseph. K. Jayarathnam, M.R. Sethuraj,

AO.N. Paniitkar & R. Kothandaraman

Rubber Research Institute of India.

ofbeesand the flowering periods of
plants throughout the year. Henea
brasiliensis Muell. Arg. records a
declinein honey flowinlat« March,
while the introduced alternative
bee flora maintain their flowering
till December resultingin ashift in
the foraging rhythm of bees from
the former to the latter. About ten
important pollen sources ad™
eleven importantnectarsourccs, if
suitably tapped, can provide sur-
plus honey to the rubber planta-
tion* based bee-keepers. The non-
availability ofalternative beeflora
tends to suspend the brood-rear-
ing activity during the April toDe-

cember period in rubber planta-
tion-based apiaries- To overcome
this drawback, five useful beefor-
age plants have beensuccessfully
established at the Rubber Re-
search Instituteofindia farmiuid
found to be best suited for off-
seasonal bee management in rub-
ber plantations. DetaiU of five
usefuloff-seasonal beeflora, their
methods of propagation, period
of maturity as bee forage plants,
etc. are given (Table IV

Thus rubber plantations are
best suited for c<tmmerciai bee-
keeping which account for 42-
47'f ofthe total honey produ(fed

ments for the Indian honey bee,

Table 1
Apis <>ra}w imlica F. Introduc-

BRI: n ORA FOR OFP-SEASONAL

tion ol livi* major allernative bee
forage plants viz Antigonon

Icptopu.s Hook & z\rn.X*(illisiemon Nize . i
:Ia’:ceilalll>>l'tv.M unmglc:lazlom Itaspedit! AT, Pe2ssnt K]’Té :;‘_ 1 4
1.Muell. Ar™., h>nflamia f~labra v - i
wVent and T/iiotlH rffia spp. m as- o
* sociatinn with twenly-ono major Wisok;-; Mjtimitm 1 o1

smirc-esofneclarandpollen made  Irj-lok gieTae i I> k

1 full @)n\pleinent of iiltcrnative verr- GtHinta )

e ilora for oft-seasonal manage- amurl)

ment ofhoney bee colonicsin rub- § UQ]“'ﬂf_) 1 VpiliIN, PM ]

biT piniilntiina. iNchrii 1083; M»>  mBiptohMit V&‘-”“’L"“ S
I'Nc'lini el al. 1984; Nchcra  al. : i i
ii5)8S;Ni-lriie/n/. 19891 Observa- R ¢ N

liims .m the sUirl, i Ut (mﬂmw 1 15, Nwlea PN ;

rliU" ufllu’ blossoming of the diif- 1 rhi-bfpasw’ Aunter ' Vigfai« -
Iferent plants highlight a  wThopUnisattiD-—- PP>HOpPRY.P »

1synchniiuHUtion in the activities

MANA)HMI=NT IN RLmBnR

PLANTATION-UASHD
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in India. Lossesofcolonies
cerana indica due to severe out-
break of Thai sacbrood virnl
(TSBV) disease caused an alarm-
ing situation recently in rubber
plantation - based apiaries in
Keraia. Tamil Nadu and
j Karnataka states. Continuous
| doath of brood in prepupal but
unsealed stage followed by com-
plete desertion of infected colo-
nieswas reported by the beekeep-
ers in the rubber growing areas
duringNovemberand December,
1991 Tlie causative agent was
identified as Thai sachrood virus.
Studies on the occurreiice and
devastation of TSBV disease re-
vealed that 76.71% colonies of
Apis cerana indivo were lost due
totht' disease(Nehrue/az, 19941.
In Kerala state Kozhikode,
Thiruvananlhapuram  and
Kottayam districts accounted for
95.36«f. 94.27% and 9B.6{)* loss
« of bee colonies respectively. In
I Tamil Nadu, Kanya Kumari dis-
; trict accounted for 90,04% loss of
* beVolonit™s, In Karnataka state,
D.K. districtaccounted for40.32%
loss ofcolonies. In rubber planta-
tions, where migi-atory beekeep-
ing IK commonly practised, po-
tential danger of spread of this
broi>d disease, therefore, cannot
be ignored. liowever, studios are
in progress at Rftll to identify
and establish Indian honey bee
colonies which are unaffected by
the disease. It may be noted that
Thai sacbrood disease cannot be
controlled by chemotherapeutic
ifieans.
Studies on the management
of the European honey bee,
Apis mellift'ra L.

RRII. with the introduction of

the Eunjpean honey bee Apis
metlifera L. has a full comple-

ment of both the Indian and Euro-
pean honey bees. Ten colonies of
Api~ meUifera L. newly introduced
inJanuary, 1993were keptin rub-
ber plantations for experimental
rearing. Apis mellifera bees arc
found to collect large quantities of
pollen from Manihotglaziovii, Ca-
suarinQ equisetifolia,
Cinnaniomani iru’ris. Coconh
nucifera, Couropita guianensis.
Cassia fistula and Omodoxa rcgiu
and to collect nectar and polien
from  Antigonon  ieptopus.
Glyricidia maculata, Callistemon
lanceolatus, Thunbergia.sp.Ailan-
thus malaharica and Albizzia-
(ebbc- k and Sahnasp. Studies on
the foraging rhythm of Api>i
meUifera ONHevea brasilicnsis are
in progress- The European honey
bees showed peak foraging activity
between 7 a.nj, and 10 am and

- —

between 3 p.m. and o p.m. iheir :

activity showed a df)clining trend
between 12noon and 2p.m. Maxi-
mum pollen loads were collecTed
during the forenoon period and
nectar collection reached its peak
duringthe~~ernoon.ApistnelUferu
colonies are highly susceptible to
the attack of predators such as
birds (Merops sp.) and wasps (Vt'spo
sp.) The greater waxmolh iCalle-

ria meifoiu’lla L.) infests colonies i

ofApismeUiferaL.~ndApisceram
indica F. Studies on the foraging
activity of A. meuUifera on prtj\-en
bee forage plants for A c. inUu-a
are in progress. Feeding of pollen
substitutes (powdered bengal
gram, powdered sugar, natural
pollen and yeast in 4:4:1:1 ratio)
seem toincrease the brooil rearing
Qcthlity toa great extent. For the
successful introduction of Apis
meUifera in rubber plantations, a
continuous source of nectar and

-5
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pollen is a must as in the case of

Apis cerana tndica.
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PERFORMANCE OF EIGHT POPULAR
CLONES OF RUBBER

BRASILIENSIS)

FROM CERTAIN LARGE ESTATES

V.C.Mercykutty,

Choice of the right
planting materials is the
most essential prerequisite
for high production in any
crop species. In a perennial
plantation crop like Hevea.
with a longoconomic life
span of 30-35 years, this is
of utmost significance. A
large number of newer and
better clones developed in
different rubber producing
countries, with wide
variations in yield and
sccondaly characteristics
are being planted in our
country. A knowledge of the
perfomiance of clones with
respect to yield and
important secondary
character in estates sector
will enable a better
assessment and subsequent
selection of clones adapted
to vaiying agi'oclimatic
conditions. Earlier reports
ofsuch evaluation of clones
available in India are based
mainly onyield 2,3,8,9.
With a view to evaluate the
general performance of
eight popular clones, data
on yield and secondary

C. K S.raswathy Amma,

Rubber Research Institute of inda

characters were collected
from ten large estates
representing the major
rubber growing tract of
Kerala. Three estates were
chosen from Idukki Dist.,
two each from Trissur and
Pathanamthitta and one
each from Kottayam, Quilon
and Kanyakumari Districts.
The clones evaluated
include RRII 105.PB217.PB
235. PB 260, PB 311, PB 28/59.
RRIM eOOandGTI.

Clones planted more or
less in the same period were
selected so as to facilitate a
meaningful comparison
among them. The selected
fields were visited
periodically during the past
three yeai-s. Data onyield
and secondary characters
were collected during these
visits either directly from
the field or from the estates
records. Secondary
charactei-s recorded were
girth at opening, ~rth
increment on tapping,
incidence otFliyiophthora,
Oidium, Pink, occui-ance of
brownbast (TappingPanel

M.R.SeUiural and Y.Annamma VarghMe

Dryness), wind damage etc.
Yield obtained without
stimulation alone was
utilized for the evaluation.
Data on yield were available
for a period of ten years in
the case of clones PB 217, PB
28/59, RRIM 600 and GTI.
for nine years in RRII 105
and for eight years in PB
235 and in PB 260.PB2(KJ
and PB311beingrelativ(-ly
i-ecent plantings, the dalii
forinitial few yrars from a
limited number of fields
alone were available.

YIELD

The data were
summarised on a per y(?ar
and per hectare basis. Table

| pi-esents the average yield
and range of eight clonos,
recommended by the
Rubber Board. Mean yield
based on less than five
fields are not much reliabl*?
and must be taken with
caution.

Over the first three
years of tapping, clone 111111
105 exhibited relatively
consistentyield trend and
was the highest yielder too.



Over the fourth year PB 260
recorded the highest yicNd
(.mean yield in one estate
only) and gave exceptionally
good yield in the later yeai-s
also. During the fourth year
of tapping, clones RRII 105,
PB 235, PB 260, PB 311 and
PB 28/59 were high yielding
and these clones continued
to be high yielders in the
fifth year also. Over nine
years of tapping RRH 105
recorded the highestyield
followed by PB 28/59.
However, in the case of
clones PB 217, PB 28/59 and
GTI, the average yield for
10 yeare did not differ
much. The yield of RRIM
600 and GT 1was rather
low during the firet few
yeai-s of tapping. But in the
fifth year of tapping, it
reaches 1680 kg ha—* year“”™
and 1477 kgha”~Nyear“™
respectively, indicatingthe
risingyield trend of these
clones.

The average yield ofthe
eight clones for first five
years was 1358 kg ha"
year“/ranging fi-om 1151 kg
ha-~year-~(GT 1) to 1618 kg
ha-~year-1 fPB 260XTable
2). Clones which showed
above average yield per
hectare include PB 260
(1618 kg), PB 311 (1451
kg), PB 28/59 (1406 kg)
RRII 105 (1396 kg) and PB
235 (1369 kg)and those
yielding below the average
value were PB 217 (1266
kg), RRIM 600 (1214 kg)

and GT 1 (1151 kg).
However, yield ofHRII 105
is considered to be more
reliable than those from
other clones because the
number of fields involved in
the study are more,

The average yield from
fifth to tenth years of
tapping was 1784 kg ha"™
year~" excluding clones PB
235, PB 260 and PBSII.In
the case ofPB 235 and PB
260 the data was available
for S-Syeare only and for
PB 311 it was nil. Theyield
data from fifth to tenth year
ranged fmm 1673 kgha'
year *(PB 28/59) to 1889 kg
ha‘year-1 (GTI). Theyield
pattern of GT 1confirm its
risingyield trend. Clones
yielding above average
included G T (1889 kg),
RRII 105 (1886 kg) and PB
217 (1786 kg) while clones
yielding below average
value were PB 28/59 (1673
kg) and RRIM 600 (1685 kg).

The yield over 10years
of five clones were tabulated
(RRI1 105 for nine years).
The mean yield per hectare
per year in descending order
were RRII 105 (1614 kg), PB
28/59 U540kg), PB217
U526 kg), G T | (1520 kg)
and RRIM 600 (1449 kg).
The average yield for the
first ten years of tapping on
virgin bark for five clones
was 1530 kg ha"~year"”

Thcyield over firtst livu
yeare was generally lower

than that during the
subsequent five years and
the magnitude of increase
in yield from five to ten
years varied with the
clones. In majority of the
clones, highestyield was
recorded during the second
year of tapping in B pane]
(BO-2).

SECONDARY
CHARACTERISTICS
The vigour at the time

of opening varied among the
clones in the selected
estates. The girth at
opening ranged from 45.75
cm in RRIM 600 to 53.25 cm
in PB 235 at a height of 125
cm from the bud union with
an immaturity period
mnging fi-om five to nine
years. Such wide range
obviously would be due to
difTerent factors like fornw
of planting materials u«ed
(Field budding, budded
stumps and poiybag
planting), clonal differenco
in gixjwth as well as soil and
climatic factoits. The
percentage of tappable Lreta
at opening ranged fi'om 50
to 70.

In the present survey it
was observed that tliough
the year of opening for
RRIM 600 ranged between
six to nine years after
planting, the majority of the
fields were opened between
six and seven year's. Clones
GT 1, PB 217 and PB 28/rj9 J
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also showed similar
difference. PB 235 and PB
260 being more vigorous,
were opened earlier i.e.
between five and six years
after planting. Girth
increment on tapping also
varied among the clones.

The clones were scored
for their relative
susceptibility to
Phytophihora, Oidiwn and
Pink diseases. None ofthe
clones were found to be
completely resistant to
these three common
diseases, although variation
existed in the degree of
susceptibility.

In the case of resistance
to wind damage formed by
trunk snap and uprooting
some differences were
observed among the clones.
Of the nine clones observ'ed,
the most susceptible was PB
311. Majority of the clones
were rated as of avoi*age
tolerance to wind damage.

Occurence of brown
bast Uappingpanel dryness)
tends to incivast* with the
years of tapping and
intensity of tapping. On
tapping in Panel A (BO-1) a
reintivoly low average
incidence of brown bast was
noticed. From the overall
assessment of the rating,
RRII 105, PB 28/59 and PB
235 tends to have above
average brown bast
incidence especially in the
later years.

OBSERVATIONS OF
CLONES
RRII 106

This is a high yielding
hybrid clone evolved by the
Rubber Research Institute
of India and is vey popular
in the traditional rubber
growing tract especially
among the small holders.
This clone has recorded high
initial and subsequent yield
in all the estates, indicating
the suitability in different
regions of the traditional
tract. It also shows lowyield
depression during summer
months. Average production
from seven large estates
over five years was 1396kg
hayear*™ and over nine
yeare was 1614 kgha'~
year”

Ti-unk is tall and
straight, branching is good
with strong union. Vigour
before and after tapping
avei-age with dense canopy.
Foliage dark green with
glossy leaves which is
characteristic of this clone.
Overall, mean girth in
different estates at the time
of opening was 49.81 cm..
Girth increment on tapping
was average. Mean girth at
17th year after planting
recoitled to be 68.92cm.

In gernoral, this clone
showed a fair degree of
tolerance to abnormal leaf
fail under normal
prophylactic measui-es and

VOL-praTT

moderate resistance to
Oidium, High susceptibility
toPink is also reported.

It has shown average
panel dryness and tends to
increase with the yeai-s of
tapping and intensive
system of tapping. During
the fourth year of tapping
average incidence of brown
bast was reported to be
5.26% under 1/2'S d/3
system of tapping, whereas
10.0” brownbast was noted
in 1/2S d/2 system of
tapping. In the tenth year of
tapping about 26% brown
bast was recorded under 1/2
S d>"system of tapping.
This observation agrees
with the trial results in
which RRII 105 was
reported to have above
average occurrence of bn»wn
bast.

There was some
indication ofan increase in
wind damage incidence. On
tapping Panel A iBO-1) tht*
average tree loss due to
wind damage was 2.2 trees
ha™ 13.3% wind damage
was rated during the 10th
year of tapping in an estate
nearTrichur. Low incidonce
of patch canker also was
noticed in certain areas.

-n8217

The first commerciul
planting was done by
Cheruvally estate, Erumeli
(Harrisons and Malayalam
Ltd.,) in 1970. This clone
was developed by the Ptung
Besar Station in



Malaysia.Average yield over
five years and ten years
from six estates were 1266
kg ha-"year'” and 1526 kg
ha‘/year “Yespectively.
Yield during summer
months is high for this
clone. Comparatively high
yield in estates located at
Pathanamthitta and
Trichur Districts, indicating
the suitability ofthis clone
in relatively dry regions,
where drought period is
longextendingover a period
of four to five months. Its
better adaptability to dty
climate and high summer
yield is also reported 1, 6.

Trunk is tall and
straight, with uniform
girthing. Canopy high with
dense foliage and light
branches. Average girth at
openingfrom different
estates was 51.87 cm (range
50.41 cm -53.90 cm) with
good girth increment on
tapping i3.85cm mean over
five years).

Incidence ofabnormal
leaf fall due to Phytophtlwra
is mild in Indian conditions;
whereas it is reported to be
very severe in Malaysia.
Very high incidence of Pink
during earlier stages is
noticed. In several fields
less Oidium was reported.
But Inan estate in Idukki
district, Oidium infection
was severe, possibly due to
relative high elevation and
humidity in that area.
Occurrence of panel diyness

was average and wind
damage was low. Under 1/2
S d/2 system of tapping only
4.27% drj'ness was recoi'ded
in the A panel (BO-1). The
percentage scrap on tapping
is veiy low.

~ 235
This is a high yielding
clone, developed by Prang
Besar Station of Mala>"ia.
In India commei‘cial
planting of this clone was
initiated in 1970. This is one
ofthe highyielding popular
clones in Malaj-sia.
Production potential of this
clone is high in India,
recording 1369 kgha'~
year' and 1591 kgha'
year'” over five and eight
yeai-s I'espoctively. But in
recentyears very severe
stem bleeding and attack of
bark feeding catei-pillar on
the trees is reported in
many estates, where
incidence Phytophthora is
severe.
This clone is vigorous

and can be opened early.
,Trunk is very tall and
straight with long light
branches. Girth at opening
was high (Mean of five
estates 53.26 cm; range
51.72cm-58.31 cm). Average
girth increment on tapping
was 3.20 cm for the first five
yeai-s. Owing to its soft
bark, generally baj-k
consumption on tapping is
high.

In general this clone
was showing more than
75% leaf retention during
rainy months under normal
prophylactic measures
againstPhytophthora. 1But
in a few estates high
susceptibility to
Phytophthoru was reporUid.
Oidium infection was
severe and was susceptiblo
to panel dryness also. In
one field, 5.7% dryness hud
recorded in the fourth year
of tapping, which was on 12
S d/3 tapping system.
20-25% more scrap was
recoixled due to late
dripping.

‘PB2CO

This is a high yielding
hybrid clone developed by
the Prang Besar Station of
Malaysia. In India, the
clone is in the early year.” of
tapping and the yield data
was available fi't>ma few
fields only. Mean yield over
fiveyeai-s was 1G18 Kg ha"
year'” (two estates) and that
over eight years was 1951
kg ha~ year'”™ (one estulej.
In Malaysia average
commercial yield is i-epMrU'd
to be 1584 kg ha~year *
and 2200 kg ha~year”™ for
five and ten yeai*s
respectively #

1'his clone posseescss
good branching habit and
canopy. Tmnk is tali and
straight; branches
spreading with light side
branches and dense foUgi*.
It has uniform early vigour



and comes to tapping veiy
early. Among three large
©xstates, planted with this
clone, two were opened for
tapping during the Hah
year and the third, during
the sixth year. In three
estates, average girth at
opening was 53.15 cm with
the range value 50.00 cm-
57.00 cm. Bark thickness is
high. Though virgin bark is
smooth, renewed bark is
flaky and bulging.

In general this clone
showed average tolerance to
Phytophthora, Oidium and
Pink. In Malaysia this is
reported to be highly
susceptible to tapping panel
dryness.** In the present
study in two estates,
incidence of dryn”s was
relatively lower in the A
panel (BO-1). However, in
the oldest plantation in
Pathanumthitta District
about 15% trees were
afTected by panel dryness
during the thiixl year of
tapping in B panel i.B0-2)
under 1/2 S d/2 system of
tapping. Incidence of wind
damage has not so far been
obser\Td except a few
branch snaps. PB 260 is at
present, upgraded to class 1
of Rubber Research
Institute of Malaysia
because of its high yield
perfoiTOanceand relatively
wind fast characteristics.”

'PB311
In India tapping of this
Malaysian clone commenced

in 1989 at Kumbazha
estate, Pathanamthitta and
Mooply estate. Trissur (both
are Harrisons & Malayalam
Ltd., Plantations). Mean
yield over first five years in
India was 1451 kg ha”™
year'”

The clone is of average
vigour. In most of the cases
the main stem looses its
prominence after 4-5 metre
height and diffuses into
many secondary branches
with small leaves.

The mean girth at
opening from five estates
was 52.06 cm ranging from
48.33cm to 57.00 cm.
Average girth increment on
tapping was 4.80 cm over
five years. Thickness of
vii“*n bark at opening is
below average (4.0- 5.0mm).
Hence extreme care should
be taken during tappingin
oi*der to avoid the injury of
cambium.

Pink disease has not
been a problem and was
relatively more tolerant to
Oidium than Phytophthora
But one of the three fields in
Pathanamthitta District
was severely afiected by
Oidium. This clone is
reported to be highly
susceptible to wind damage
in Malaysia'. Wind damage
was relatively higher in the
present study too. In the
oldest plantation about
22 0%trees were badly
afTect”™ by wind till the fifth
year of tapping. In an estate

near Mundakkayam about
4.1%of the trees were
damaged by wind over the
third year of tapping. Hence
care should be taken not to
plant this clone in wind
prone areas.

Late dripping is a major
problem, resulting in very
high sci-ap percentage. In
certain cases second
collection of latex in the
afternoon is also practised
due to the high level of luLo
dripping.

Among the clones, PB
311 reported lowest DRC
(about 25%) especially
during the early years of
tapping.

PB 28/%9

This Prang Besar
primary clone was planted
as early as in 1966 at
Cheruvally estate, Erumt”™U
(Harrisons and Malayalm
Ltd.)

The r*ponse of
agro-climaticcondition is
highly pronounced in this
clone. Firet five years yield
ranged from 744 kg ha™
year' (Idukki District) to

1548 kg ha'7year'
tPathanamthitta District).
Generally its growth and
yield are very high in
Kanykumari region, with
an average yield of 1808 kg
ha"/year “over eight years.
Higheryield possibly duo to
relatively low incidence of
Phytophthora and Oidium
in those regions. In the



present investigation
average commei-cial yield
over five and ten yeais were
1406 kg ha~ year' and 1540
kg ha~year'/respectively.

Trunk is fluted and
crooked. Trunk bendingis
common in this clone.
Canopy has moderate to
heavy branches. Average
girth at opening was 50.50
cm. Girth increment on
tapping was below average.

This clone is highly
suceptible toPhytophthora
especially in Phytophthora
endemic areas. The
incidence of Oidiuin and
panel dryness was also high.
But wind damage was low.
Incidence of brown bast was
\ery high affecting 6.61%
trees after five years of
tapping. Number of trees
that dried due to this
malady was above 30% after
15years of tapping.

RRIM600

This is a popular high
yielding clone developed by
Rubber Research Institute
ofMalaya in 1932. In
general this clone showed a
steady rising yield trend. In
present case, over five and
ten years yield was reported
to be 1214 kg ha *year™ and
1449 kg ha »year '
respectively. This clone
perform well especially in
Kanyakumari region, where
yield over ten years of
tapping was 1637 kgha

year' Relatively good
growth performance has
been reported in
non-traditional tract also.”

Stem tall and straight
with moderate heavy
branches. During
immaturity the main stem
is typically tall and slender.
Trees have a high level first
fork. Hence induction of
branching is desii-able in
this clone. Crown narrow
and broom shaped; foliage
spai-se with small yellowish
green leaves. Though girth
at opening was low (Mean
value 45.75 cm), girth
increment on tapping was
high.

Because of its high
susceptibility to
P/iyop/i/‘/io;-aabnormal leaf
fall disease, severe crop loss
is experienced in
Phytophthora endemic areas
unless timely prophylactic
measues ai-e adopted.
Average resistance to
Oidium and pink is
reported. Incidence of wind
damage and brown bast is
mild. But in a few estates,
occurrence of above average
brown bast was recoi‘ded. In
a study on the long term
performance ofRRIM600, it
was recorded about 25%
panel dryness in the later
years of tapping.”

GTI

Commercial planting of
this early Indonesian clone
was done by Cheruvally
estate, Erumely in 1968.

Studies revealed that the
yield ofG T1 is rather low
during the firat few yoars of
tapping. Average
commercial yield over five
and ten years of tapping is
lIslkgha-Vear-~and
1520 kg ha year~
respectively. In general,
summeryield during the
months from February to
May, is high. This done is
also better adapted to dry
regions.

Trunk upright and
slightly kinked. Its
branching habit is variablp.
Canopy narrow, open and
globular with dense dark
green leaves. Girth at
opening in different estates
was average (Mean 50-11)
cm; range 47.90-52.19 cm).
But girth increment on
Lapping was high. Over tu>
thi-ee years of tapping
average girth increment
was 4.11 cm.

In genera] this clone
has above average
resistance toPhytophthom
and Pink; whereas Oidium
infection was observed (\Jin
average to above averai'ty
Incidence of wind damage
and panel dryness was
relatively voiy low.

The data in the pivsent
survey reveals that the
clones differ widely with
respect toyield potential as
well as secondaiy
characters. A knowledge of
the performance of both
indegenous and exotic



T.ble 1.Yield (kgh T

Clonts
RRII 105 a 926
604-
1420
18)
PB 217 a 709
b 454-
1530
®
PB 235 a 670
b 246-
1080
(7>
PB 260 a 639
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present investigation
average commercial yield
over five and ten years were
1406 kg ha'i year'”and 1540
kg ha’ year'~i-espectively.

Trunk is fluted and
crooked. Trunk bending is
common in this clone.
Canopy has moderate to
heavy branches. Avei‘age
girth at opening was 50.50
cm. Girth increment on
tapping was below average.

This clone is highly
suceptible toPkytophthora
especially in Pkytophthora
endemic areas. The
incidence of Oidiw/n and
panel dryness was also hi™.
But wind damage was low.
Incidence of bmwn bast was
very high affecting 6.61%
trees after five years of
tapping. Number of trees
that dried due to this
malady was above 30% after
15years of tapping.

RRIM 600

This is a popular high
yielding clone developed by
Rubber R~ earch Institute
ofMalaya in 1932. In
general this clone showed a
steady risingyield trend. In
present case, over five and
ten years yield was reported
to be 1214 kg hayear ~and
1449 kg ha'~year'”™
respectively. This clone
perform well especially in
Kanyakumari region, where
yield over ten years of
tapping was 1637 kg ha™

year'”™. Relatively good
gi'owth perfoi'mance has
been reported in
non-Lraditional tract also.”™

Stem tall and straight
with moderate heavy
branches. During
immaturity the main stem
is typically tail and slender.
Trees have a high level first
fork. Hence induction of
branchingis desirable in
this clone. Crown narrow
and broom shaped; foliage
sparse with small yellowish
green leaves. Though girth
at opening was low (Mean
value 45.75 cm), girth
increment on tapping was
high.

Because ofits high
susceptibility to
Pkytophthora abnormal leaf
fall disease, severe crop loss
is experienced in
Pkytophtkoi-a endemic areas
unless timely prophylactic
measues are adopted.
Average resistance to
Oidium and pink is
reported. Incidence of wind
damage and bixiwn bast is
mild. But in a few estates,
occuri‘ence of above average
brown bast was recorded. In
a study on the longterm
performance of RRIM 600, it
was recorded about 25%
panel dryness in the later
years of tapping.™
GTI

Commercial planting of
this early Indonesian clone
was done by Chemvally
estate, Erumely in 1968.

Studies revealed that Lho
yield of GT 1is rather low
during the fiiBt fewyoai-s of
tapping. Average
commei'cial yield over five
and ten years of tapping is
1151 kgha'~ear”and
1520 kg ha”year' ™
respectively. In general,
summeryield during the
months from February to
May, is high. This clone i«
also better adapted to dry
regions.

Trunk upright and
slightly kinked. Its
branching habit is variable.
Canopy narrow, open and
globular with dense dark
gi'een leaves. Girth at
opening in different estates
was average (Mean 50.-K)
cm; range 47.90-52.19 cm).
But ~rth increment on
tapping was high. Over the
three years oftapping
average girth increment
was 4.11 cm.

In general this clone
has above average
resistance to Phytopktfiora
and Pink; whereas Oidium
infection was obsei*ved from
average to above averaj;i‘.
Incidence of wind damage
and panel di'yness was
relatively very low.

The data in the prebenl
survey reveals that e
clones differ widely with
respect toyield potential ax
well as secondaiy
characters. A knowledge of
the performance of both
indegenous and exotic
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Table 2.\ leld (kg ha;*year "*) of various popular clones from
certain large estates in IrJdia.

Clones Maan yield over first
five yaafs of tapping
RRH 105 1396
PB 217 1266
PB 235 1369
PB 260 1616
PB 311 1451
PB 28/59 1406
RRIM 6C»
GT 1 1151
Mean 1356

# Dataifom touryaars of tapping

*  Data from three years of tapping
Data from nineyears ottapmrKi

K. A. Kuttaiah, Executive

Director (R) Harrisons &

Malayalam Group, for their

heJp in conducting the

study. Thanks are also due

to Mr. Joseph

G. Marattuitalam, Botanist,

for critical review of

manuscript.

Meao yield over five to
ten years of tapping

Mean yieid over ten
years of tapping

1686# 1614%
1786 1526
1962+ 1591®
2506+ 1951®

1451X
1673 1540
1685 1449
1839 1520
1784 1530

@ Data frixn eightyears of tapping

X

Data from Sveyears of tapping
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Sunlight Improves Quality of Rubber

popularly held belief that the drying of sheet rubber m di.-ect sunlight

director of the Rubber Institute of Sri Lanka IRRIBL) said it was

tr.
traditional W protect both

to
f5

hoiSLhS u"se" N

f

n
requis.te honey brown colour and prevent mould contamination. In the case of

a~rding

diti sheets and crepe laces from sunlight, even going to the extent ,if
painting factoly wmdows black to prevent the entry of sunlight.
to the research of the RRISL, sheet rubber

tonve days. He recommends the use ofsmoking for one day

. . ‘w'tbo’, he says, it has been possible to completely dry them in
two days by exposing to direct sunlight from 10 am to 4 pm continuously

™

tewer of smoke
- (/Mii-rnatiorio) Hubber Diitfl)



Dodder (Cuscuta campestris Yuncker)
Infestation in Rubber Plantations

ABSTRACT

arasitic inft"station exten-
sivi'ly nnPuerariu phaseoloidca-
and spuradicaily on Hevea
hrasilicn.-iis and Mucuna
1broctcata by Cuscuta campvstris
; has IXHn rr.pertpd for llie first
i tinif- The widi- host mnfee. lack
! of host s|)fClfidty. quick spread-
i ing nature, lack of toxin produc-
' tion ro tngger host's defense
nu'duinism and ability to
; i>Lihhsh orKanir tnnnpction
uith till" i<, .ill iTintnbutf to
its potciUiid tlireat as a noxious
wood menaci* to rubb<r plnnta-
lions TIif piirasitif wt't'd at first
inli-sts thf foviT crop and gets
. lo the i Liblvr canopy
thn)u™h the cover crop vinos.
Thniuuii Its iniuiJiHTable
hauston.i thr parasile extracts
nutneiUs fnuii tlie liost parts
; gradually ~e/¥wm¥it and
' ultnnatel,". kiiliii)' the alTeciwl
' branches. 'T'lie parasite usdevoid
ofleiivi's and root.s but pHjl‘uscly
: (lowei sand suts seeds which
* readily gernniiate. f\s it is
diHlcull to eradicate it once it
has «<2ahji.<lu-d in a ™
plantation, preventive iiie.tsurtis
and early control by niunusl
rumova! of infcst.Hi plant paits
are to In' restirlcd to.

L Thankamma.
Joseph G. Mara

Riihher Research fnslilute of Indhi'>

Introduction

Parasitic infestation ofdodder,

' the noxious flowering plant
parasite, has been reported ona

I number of economic crops in
several countrips. The weed has
got a very wide host range like
horticultural crops (including
fruits and vegetables), field and
forage crops and tdso ornamental

I planU.'Mamluk & Weltzein

! 1978; Beuret 1981; Rao & Gupta

[ 1981; Takabayx'ihie/. a/. 198U,

, Among the 100 .spt'cies of the

' parasite reported worldwide the

thnv most widely distributed
species are C. nuatmlis R. Br
(distributed through Centra!
South and East A.sian Ropinn to
Australial. C. lampestris
Yuncker m native of N. America,
nowciimnion in the .Malaysian
regions and C. rvflexa Roxb.
*widely di.‘itnbuted in central
and South Asialn Malaysia
the presence of the parasite has
bi'on reporttx. 'Kajan &
HaMim, M 1) Nmif 1989 sbut
only os a nuisance weed. In

Pr(»fase tlewcring of (iixfdcr



India tin; occwrrence of the
parasite has lieen recorded on a
large number of hosts. Coffee
piant-atioiis have oflat-e been
plaguiKl by this plant parasite.
Recently the outbreak of the
infestation in rubber plantations
has been noticed on rubber tree
Hevea brasiliensiis and cover
crops Puernria phaseoloides and
Muciina bracteata. The parasite
hai! been identified as C.
campestnja Yuncker.
Occurrence of C«sc«<a
campestris on rubber
trees

Cuscuta sp. belonging to
Ciiscutaceae has been found to
twine round the young green
shoots all over around the stem,
petioies and petiolulcs with the
growing tips of the vine hang-
ing downwards in large number
of parallel f treaks. After
vigorous!- growing for some-
time on a Iwig the vine turns to
the next twig and repeats the
proceas;. ultimately forming a
tangled mass, All along the
vine, on the side in contact vith
the host large number (f
hausloria are produced. Drops
of latex are found ouzing out
from the point of contact. The
parasitic vine alone or at times
both the parasite and the host
tissues are found swollen due to
ho«t parasite interaction. No
necrosis of host around the
haustorial attachment or
abcission of the affected leafis
ever noticed. Lt;aves at the time
of winLoring n-main attached to
the vino in tangled mass. The
vine continues growth to the

next storey when it unfolds. It is
observed that infestation on
rubber tree is either from
Pueraria Or Mucuna vines
climbing on the tree with the
parasite on it or from other hosts

Table

Boldcn yellow vines ,,f the wood
colony usually circular in
outline at the beginning either
growing aix>ve the cover crop
leaves visible even from a
distance or underneath on

Heighi of plants and size of leaves of dodder infested and

~eatment
plants in cm
Lagin
Dodder «&5
infested
plants
Controi 1008

lanu

of the parasite like Mallotus sp or

Cerbera odalam etc. growing on
the border ofestates. Once the
parasite covers the canopy of the
tree it is difficult to eradicate it.
Once the green tender stem is
found to callus at places of
attachment ufthe parasite and
later, the green stem turns to
brown stem, the portion of the

parasite gets killed, but the tip of

the vine immediately continues
growth to attack the newly
developing tender stem and
leaves,

j Infestation of Pueraria

phaseoloides
On vigorously growing thick

| carpet ofPueraria phaseoloides
I in young rubber plantations, the

parasitic infestation is initially
noticed as a fine net work of

Size ofleaxcs i,

340

heallhy seedlings o i Heveo brasiliensis
Heigit ¥

Brradih

Leaves turned

ydlowish. wiifiered

and dned.

Comegiwnily major pan
i)(ihepara=>;itci<.also dead
Row~enne and Iruuingne-
itcedin the parasiit
Leaves dark green

und healihv.

cover crop vines and petioles,
unnoticed from a distance. The
colony grows outwards in
circumference. The thin
strands of the parasite extend
outwards twining round the
host initially as if for support
and once it gets a firm hold,
then twines round and round
repeatedly until the whole host
portion is practicaily covured
by the coils. When the parasitic
vine comes in contact with the
host, large number of tooth -
lik(* projections or prohaustoria
are produced on the surface
facing the host, which pierce
the host tissues and establish
permanent organic connection
between the two. Itis interest-
ing to note that the parasitic
infestation does tiot trigger the
defense mechanism ofthe host
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and tlie absence uf nccosis of
thi- host lissuc indicates absence
of pniducLion of toxins by tbe
parasite. aftc-r rompletinfj
growth on the host part for a
whilti, (h.- parasite- branches and
the brandies conn* m contact
with othcT host parts and ropeat
th(* process and as a result the
wh(h=>jfrowth of/'z/iTanQ vines
in the aJTpcted area btcomea a
single entangled mass, the
IcaHets som etim es held together
in an upright position, not free
to maintain their hon7.ontal
position. Movementofihe
leaflets accordinj: lo the chang-
ing position o the .sun is made
inipossihie Inareas exposed t0
lhe sun the \-ine at times as-
sumes an yellowish orange
tinge- The parasitic plant is
devoid <iflea\ €s .ind has no
roots, hilt por.se.«ses scale leaves
Iron) tile axi.-- i which ne;.
branches arise. The plant is
timnd to flower profusely fr<mi
pril to t'epieiuber. the flowers
protluced ui panicles, creamy
while in colour, pontaaierous
with four carpets and arc uisect
pollinatetl The fruits are small
nieusuriug Amm across with 4
locules having one s>odin each
locale. While th< infested areas
i-xtend in circumference, the
central part tif the cover crop
gets perished along with the
parasite. Ih¢ parasite im the
marginal portion continues
growth outwards. Inyoung

plantations, the euvcrcrop vines i
were found to climb on to rubber !

canopies with the parasitic vine

tied to plants to keep in erect
position against wind damage.
The leguminous ground cover
Mucurm bracteata also has been
parasitised by the parasitic weed
dodder in the same manner. At
portions where large number of
coils of the parasite are formed

VOL 27N0.21Qg?i p --

; seedlings emerged with neither

; cotyledons nor radicle. The
meristematic tip t.fthe thread -

| like stem was golden yellow in

; colour. The seedlings when

j transferred to pois containing

12 month old .seedlings of rubber

«grew towards them as if

1 attracted and twined round

Dodder twining nnimJ rubber leaves and slem

resulting in larger number of
haustorial penetration, the host
tissues are enlarged owing to the
defense mechanism of the host.
Vine is also swollen and flat-
tened laterally because of host
parasite interaction triggered'
possibly by the phenolic content
ofMucuna.
Seed germination

The seeds of Cuscuta sp.
measure 1 mmin dia. and are

brownish in . .
when incubated inside moist

on it either by twining round the | chamber germinaied within 72

main stem or through coir ropes

hr. Small colourless thread like

them withm 24 hr Within 48
hr they produced haustoria.
After coiling round one seed-
ling for awhile the vine
branched and the branch grew
towards nearby seedlings.
Within a week's time, all the 8
numliers of rubber seedlings
were covered with the parasitic
vine and a ginkl number of
growing tips extended out-
wards in search of now
unparasitised seedlings. Fnmi
many poinl.s of lUtachment
through haustona. latex
exuded and the drops coagu-
lated there immediately. In a



Jndia tiio occHrrence of the
parasito has i>em recorded on a
larkKC number of hosts. Coffee
plantations have of late been
pla™ued by this plant parasite.
Ret-ently the outbreak of the
infcstntion in rubber plantations
has been noticed on rubber tree
Hevca brasiliensis and cover
crops Puernria phaseoloides and
Mucuna bracteata. The parasite
has been identified as C.
("~wpes/rw Yuncker.
Occurrence of Cuscuta

; campestria on rubber

trees

Cuficuta sp. belonging to
Cuscutaceae has been found to
twine round the young green
shoots ail over around the stem,
petioles and petioiules v/ith the
growing tips of the vine hang-
ing downwards in large number
of parallel streaks. After
vigorouslj- growing for some-
time on a twig the vine turns to
the next twig and repeats the
process, ultimately forming a
tangled mass. All along the
vine, on the side in contact with
the host large number of
haustoria are produced. Drops
of latex are found oozing out
from the point of contact. The
parasitic vine alone or at times

: both the parasite and the host
; tissues are found swollen due to

host parasite interaction. No
necrosis of host around the
haustoria! attachment or
abcission of the affected leaf is
ever noticed. Li-aves at the time
of wintering remain attached to
tht vine in tangled mass. The
vine continues growth to the

next storey when it unfolds. It is
obsen'ed that infestation on
rubber tree is either from
Pueraria Or Mucuna vines
climbing on the tree with the
parasite on it or from other hosts

Table

golden yellow vines of the weed
colony usually circular in
outline at the beginning either
growing above the cover crop
leaves visible even from a
distance or underneath on

Height of planis and size of leaves of dodder infested and
healtliy seedlings ul'H nva brmiliensis

Treatmem Height of Siacof leaves, i
plonii in cm
Loiigih
toddcr 8,45
infested
plaatii
Conlrol
pknix

of the parasite like MalLotus sp or
Cerbera odalam etc. growing on
the border of estates. Once the
parasite covers the canopy of the
tree it is difficult to eradicate it.
Once the green tender stem is
found to callus at places of
attachment of the parasite and
later, the green stem turns to
brown stem, the portion of the
parasite gets killed, but the tip of
the vine immediately continues
growth to attack the newly
developing tender stem and
leaves,

Infestation of Pueraria
phaseoloides

On vigorously growing thick
carpet of Pueraria phaseoloides
in young rubber plantations, the
parasitic iitfestation is initially
noticed as a fine net work of

Colour of leaves e

Breadth

Leaves turned

yrllowicih, withered

iind dnect

Consequently major pan
of llic fwrasiifi.s also dend
RoA-ermgafld thiiiingno-
tKed in the pamiie
Lcaw dark green

and healthy.

cover crop vines and petioles,
unnoticed from a distance. The
colony grows outwards in
circumference. The thin
strands of the parasite extend
outwards twining round the
host initially as if for support
and once it gets a firm hold,
then twines round and round
repeatedly until (he whole host
portion is practically covered
by the coils. When the parasitic
vine comes in c-ontact with the
host, large number of tooth -
like projections or prohaustoria
are produced on the surface
facing the host, which pierce
the host tissues and establish
permanent organic connection
between the two. It is interest-
ing to note tliat the para.'"itic
infestation does not trigger the
defense mechanism of the host



and the hlkcihio uf nrernsis of

thi' hosl tisBui' iiidicatGo absence

of produrtiiin of toxins by the

parasito. Aftpr comp!f(in{f

frrowth im thp host part for a

wh)iki, (hf parasit." brdht-/ and

the brnndic's conirj m contact

with other host parts and repeat

the pricc-.sH and an a rc.sult the

whole {TTOwtii (ifPiuToria vines

in tho alTertpd area bt'tomcs n

; sinjjlt. entangled mass, the

i leaflets sometimes held together

i in an upright po>;jitinn. not free

| toniattuain their Imrizonta!

. position. Movement of the

« toaflets accurdinj; to the chang-
ing position of the sun is made

| impossible In artMs exposed to
(he sun ihe vine at times rs-
siimes an yellowish orange

. fir¥e. The parasitic plant is

, di'void of leaves and has no

mroots, but po™-(medes scalc tewves
i Mn tiie ofwinch nis.
ht'anehes arise. The plant iy
ftmnd to timver profus*ly from
<\pril to SopicMiiber, Uie flowers
produced tii panieios. creamy

= white in colour, pentamcnms

i with four carpels and are insect

; pollinated, llio fruits are small

1| measurintj 4 mm across with 4
iocules having one seed in each

| loculf. While the infested areas

! extend in circumference, the

' central part of the cover crop

mgets perished along with the

, parasite, the parasite on the

| marginal portion continues

j growth outsvards. lit young

| plantations, the covcrcrop vines
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tied to plants to keep in erect
position again-3t wind damage.
The ieguminous ground cover
Mucuna hracteala also has been
parasiti.seci by the parasitic wevd
dodder in the same manner. At
portions where large number of
coiis of the parasite are formed

seedlings emerged with neither
cotyledons nor radicle. The
meristpmatic tip of the thread -
like stem was golden yellow in
colour. The seedlings when
transferred to pots containing
2 mniith t)ld seedlings of rubber
grew towards them as if
attracted and twined round

Dodder iwining round rubber teave-vand slem

resulting in larger number of
haustorial penetration, the host
tissues are enlarged owing to the
defense mechanism of the host.
Vine is also swollen and flat-
tened laterally because of hast
parasite interaction triggered
possibly by the phenolic content
of Mucuna.

Seed germination

The seeds of Cuscuta g2

,measure 1 mm in dia, and are

were Inunci to elinib on to rubber : brownish in colour. The seedk
| canopies with the parasitic vine |whenmcubated inside moist

j on It either by (wining round the
I mam stem or through coir ropes i

| chamber germinated within 72

hr. Small colourless thread like

j them within 24 hr. Within 48

!'hr they produced haustoria.

! After coiling round one seed-

«ling for a while the vine
branched and the branch grew

r towards nearby seedlings.
Within aweek's time, all the 8

j numi>ers of rubber seedlings

| were covered with the parasitic

“wine and a good number of

1 growing tips extended out*

mwards in search of new

! unparasilisi'd seedlings. Prem
many points of attachment

: through haustoria. latex

; exuded and the drops coagu-

« lated thert' immediately. In a
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fow cases even leaf blades were

j parasitiijed by dodder. The tooth

j like projecti»ms from the dodder
I vine produced droplets of some

* clear fluid, perhaps digestive
enzymes which helped to
dissolve off the tissues of the
host whereby entr>' of the

j parasite into the host is made

| easier. After growth for 4
weeksvthe parasite produced

| flowers and later fruits on the

j vines. All the host seedlings

* were held together in a single

| mass by the parasitic vine. The
reduction in height, growth and
leaf size of the dodder infested
plants in comparison to healthy
\ininfested control are recorded
in the table.

Anatomical Investiga-
tions

It was revealed that the
parasite stem is composed of
simple parenchyma cells and
very poorly developed conduct-
ing tissues. The haustorium
composed of loosely packed
elongated cellB with very few

strands ofxylem and phloem,
were seen to pierce the host
tissues and come in contact with
the xylem and phloem of the host
stem and petiole. The parasite
and the host established organic
connection enabling the former to
drain the latter off the assimi-
lates from the phloem and water
and minerals from the xylem.

Identification of the species as
Cuscuta campestris was done by
the Botanical Survey of India.
Coimbatore.

Pest status

Eventhough generally these
parasites have only nuisance i
value, since the parasite has
been observ'ed to infest Pueraria
in the rubber plantations on a |
very serious proportion and
rubber plants and Mucima
sporadically, there is every
possibility that this pest may
assume tlie status of a noxious
weed in the near future. More-
over the absence of production of
toxic principles which are ca-
pable of triggering the defense
mechanism of the host plant is
yet another unique property of
the pjirasite which may pose a
potential threat to the rubber
plantations.

Control Measures j

The pest has to be readily s
controlled by manual methods
while still on the ground on the
cover crop. Once established on ;
the cover crop, due to its capacity !
to regenerate from stt?m frag- 1
ments prevention ofthe pest or j
eradicati(m in the early stage by
cutting and burning has to be i
resorted to. If it has reached the '
canopy of rubber, careful cutting J
and burning of infested branches i

have to be rt-sorted to taking
care not to c(3nlaminate
I\ealthy ploiits and grtiund
cover. This parasitic weed
should never be used as a
Woconlrol agent to suppress
other wet;ds.
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WOUNDING INHEVEA TREES

Vinolh Thomas, K.K.Vinod & Jacob Pothen.

Wounding ofplants
can be doHnr-fd a incisions,
abrasions, ur oUier iiyuries

due toex' :uil violence iike
cutting, ing, tearing
and attuv  nany partofa

tree or plant. Wounding can
be fatal, in wliich case the
plant succumbs to the
iryuries, sub-fatal when the
damage goes deep iraide the
system causing internal as
well as external damages
but plant survives, and
superficial whei-e the plant
recovei-s almost to the
normal state.

Broadly the wounds can
also bo grouped into two
categories viz., open wounds
and closed wounds. Open
wounds often permit the
entiy of foreign materials
into the tissues, and in
contrast, the closed wounds
do not expose the damaged
tissues to the exterior.
Further classification of
wounds is also possible
based on how they are
inflicted in the plant system
(.Ki'amerand Kozlowski,
1979).

Wounding is generally
followed by the wound
healing process. Tlie
mechanism and rapidity of
healing depend upon the

RuPber Research Institute oj India

extent of damage, habit of
the species, age, type of
tissues damaged, nature of
damage, environmental
conditions and infection by
pathogens if any.

In a wounded plant the
physiological and
biochemical activities are
altered drastically. The
protein matabolism is
changed, the production of
enzymes like polyphenol
oxidases and peroxidases
are enhanced and growth
regulating substances like
ethylene are produced
excessively (Dekhuijzen,
1976). Wounding in general,
also invoK'es death of
severed cells and damaged
parts of tissue systerr”™. At
the onset of healing process,
superficial cell layere of the
wound become suberised
and lignified which check
the entry of microbes from
out side and prevent loss of
water from the tissues
beneath. This follows a
sequential production of
callus tissues to cover up
the wound. In instances
wheiv the injury has gone
upto the cambium a new
meristematic region is
formed from the callus. A
phellogen is also
regenerated, pi'oducing

phellem towards the
exterior and phelloderm
towards the interior.

In woody plants callus
formation is mainly
controlled by vascular rays
alone and the amount and
rate of callus production
depend on size and depth of
wound. Shallow wounds
heal more rapidly and in
some cas” no callus is
pi‘oduced.

In biological system,
nevertheless, all plants aiv
subjected to wounding
mainly by natural meajis.
However, man made
woundings are confined to a
few specie which can exude
economically important
substances on wounding.
Examples are resins from
Pinus spp., gums from
Acacia arabica, oleoi-esins
from Pinus elliotti, rubber
from Hevea brasiliensis, etc.

Unlike other species,
Hevea brasiliensis is the
only species which
undergoes systematic and
controlled wounding called
‘tapping’ to extract latex
containing natural rubber.
Moreover, the Hevea troes
may also suffer from many
other wounding iryuries
both man made as well as



Flowers of I usruta

few cases even loaf blades were
parasitised by dodder. The tooth
like projectioiis from the dodder
vine produced droplets of some
cJear fluid, perhaps digestive
enzymes which helped to
dissolve off the tissues ofthe
hoHt whereby entry ofthe
parasite into the host is made
easier. After growth for 4
weeks, the parasite pniduced
flowers and iater fruits on the
vines. All the host seedlings
were held tn”ether in a single
mass by the parasitic vine. The
reduction in height, growth and
leaf size of the dodder infested
plants in comparison to healthy
uninfested conlrol are recorded
in the table.

Anatomical Investiga-
tions

It was revealed that the
parasite stem is composed of
simple parenchyma cells and
very poorly de.veloped conduct-
ing tissues- The haustorium
comp<»sed of loosely packed
elongated cells with very few

strands ofxylem and phloem,
were seen to pierce the host
tissues and come in contact with
the xylom and phloem of the host
stem and petiole. The parasite
and the host established organic
connection enabling the former to
drain the latter off the assimi-
lates from the phloem and water
and minerals from the xylem,

Identillcation of the species as
Cuscula campestris was done by
the Botanical Survey of India,
Coimbatore.

Pest status

Eventhough generally these
parasites have only nuisance
value, since the parasite has
been observ'ed to infest Pucraria
in the rubber plantations on a
very serious proportion and
rubber plants and Mucuna
sporadically, there is every
possibility that this pest may
assume the status of a noxious
weed in the near future. More-
over the absence of production of
toxic principle.-} which are ca-
pable of triggering the defense
mechanism ofthe host plant is
yet another unique property of
the parasite which may pose a
potential tlireat to the rubIxT
plantations.

Control Measures

The pest has to be readily
controlled by manual methods
while still on the ground on the
cover crop. Once established on
the cover crop, duo to its capacity
to regenerate from stem frag-
ments prevention ofthe pest or
eradication in the early stage by
cutting and burning htis to be
resorted to. Ifit has reached the
canopy of rubber, careful cutting
and burning of infested branches

have to be resorted to Caking
care not to contaminate
healthy plants and ground
cover This parasitic weed
should never be used as a
biocontrol agent to suppress
olherweeds-
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WOUNDING INHEVEA TREES

vinolh Thomas, K,K,Vinod & Jacob Pothen.

— Rubber Research Institute of India

Wounding of plants
can he deHnHd a incisions,
abrasions nr other injuries

due topx' mil violence like
cutting. m;ng, tearing
andattav any part ofa

ti-ee or plain. Wounding can
be fatal, in which case the
plant succumbs to the
injuries, sub-futal when the
damage goes deep inside the
system causing internal as
well as external damages
but plant survives, and
superficial where the plant
recovei-s almost to the
normal state.

Broadly the wounds can
also be gix>uped into two
categories viz., open wounds
and closed wounds. Open
wounds ofton permit the
entiy of foreigji materials
into the tissues, and in
contrast, the closed wounds
do not expose the damaged
tissues to the exterior.
Further classification of
wounds is also possible
baaed on how they are
inflictod in the plant system
(Kramer and Kozlowski,
1979).

Wounding is generally
followed by the wound
healing process. The
mechanism and rapidity of
healing depend upon ttie

extent of damage, habit of
the species, age, type of
tissues damaged, nature of
damage, environmental
conditions and infection by
pathogens if any.

In a wounded plant the
physiological and
biochemical activities are
altered drastically. The
protein matabolism is
changed, the production of
enzymes like polyphenol
oxidases and peroxidases
are enhanced and growth
regulating substances like
ethylene are produced
excessively (Dekhuijzen,
1976). Wounding in general,
also involves death of
severed cells and dama”~™d
parts of tissue systems. At
the onset of healingprocess,
superficial cel! layers of the
wound become suberised
and lignified which check
the entry of microbes from
out side and prevent loss of
water from the tissues
beneath, This follows a
sequential production of
callus tissues to cover up
the wound. In instances
where the ityui” has gone
upto the cambium a new
meristematic region is
formed from the callus. A
phellogen is also
regenerated, producing

phellem towards the
exterior and phetloderm
towards the interior.

In woody plants callus
formation is mainly
controlled by vascular rays
alone and the amount and
rate of callus production
depend on size and depth of
wound. Shallow wounds
heal more rapidly and in
some cases no callus is
pi*oduced.

In biological system,
nevertheless, all plants an-
subjected to wounding
mainly by natural means.
However, man made
woundings are confined to a
few species which can exude
economically important
substances on wounding.
Examples are resins from
Pinus spp., gums from
Acacia arabica, oteoresins
fromPinus elliotti, rubber
from Hevea brasiliensis, etc.

Unlike other species,
Hevea brasiliensis is the
only species which
undergoes systematic and
controlled wounding called
‘tapping’ to extract latex
containing natural rubber.
Moreover, the Hevea tixws
may also suffer from many
other wounding injuricf™
both man made as well &>



Figure. Effects of variou5 types of wounding in Hevea.
2. Trunk spfrt due to wind

1. Pecking
3, Halltorm innicted berk injury

from other factoi-s which can
adversely affect the gi-owth
and yield of the trees. This
article focuses on wounding
suffered by Heavea trees
described under three
catagories viz., man-made
wounding, natural
wounding and wounding by
other factors.

I. Man-made Wounding:-
The major man-made
wounding in Hevea trees is

tapping. Besides normal
tapping, slaughter trapping
and wound caused by
vnawareness are also
included in this gi‘oup.
a. Tapping

/leyeayields latex
through a specialised
stmcture called laticifers
which are net-worked in
bark tissues and mainly
concentrated in the inner

bark region (Bobilioff, 1923).

While tappinga thin

4. Taking panel dryneis

shaving of bark is removed
just to cut open the
laticifers transvei-sely
without dumaaging the
cambial zone. The activity
ofcork cambium and
vascular cambium helps in
healing of wound caused by
tapping and restore the
original bark structure
a'homas et.al., 1994). This
regenemted region will
come under tapping again
after 10*12 years (Sethuraj,
1992).



Tapping is a skilled job,
and a slight eri*or may
inflict damage to the
cambium. Trees respond
quite abnormally to cambial
damage by putting forth
extra callus growth which
later develop as bulges on
the regenerated trunk. Such
damages are common in
areas where inexperienced
tappers are employed, such
as non-traditional rubber
growing regions.

Injury to cambium also
exposed the underlying
wood makingitvulnerabte
to wood decaying microbes.
If the damage area is large,
the wound may not be
closed by the new tissues
and the wood would remain
exposed for long time
(.Dykman, 1951). The
development of knotty bark
and uncovered wood
generally hinder the
tapping process in the
renewed area. The decay of
the underlying wood often
make trees vulnerable to
Lmnk snaps during heavy
winds.

b. SlcughlerT»i)i>ing:-

At the end of the
economic life, the Herea
trees are subjected io
extensive uncontrolled
tapping called
‘slaughtering’. Slaughtering
is done to extract maximum
latex out of a tree before it
is felled iPaai-dekooper,
1989). This wounding is one
of the most severe injuries

experienced by a tree in its
lifetime, but has little
significance as far as
healing is concerned since
trees are felled within a
short period,
c. Other man-induced
wounfling:-

As arelated operation
before tapping, metallic
spouts and cup hangers are
fixed on to the trunk below
the tapping panel. This
pracatice often damage
cambium and as arelult

bulges develop in this region.

Another type of
wounding inflicted by the
people is pecking, cutting,
hitting the bark with stones
and pollarding,cutting,
hitting the bark with stones
and pollarding. The first
three acativities are done
for the sake of curiosity to
see latex flowing out or to
make rubber balls for
children and the latter is
done for firewood purpose.
This type of damages are
common in Sukna and
Sipchu of West Bengal
where rubber plantations
are taken up in forest lands
by the Sylvicultural
Division of Forest
department. The trunk of
these trees are badly
mutilated and swollen and
ai-e unsuitable for uipping
(Fig.l).

Il. Natural Woiindingt-

Natui-al factors
imposing extensive
wounding in rubber

plantations are mainly

wind, fire, hailstorms and
lightning.

a. Damaging effect of wind:-

The most catastrophic
form of wind damage is
caused by storms and
tropical cyclones. Nothing
can be done to prevent the
damage. Mostly the
branches and trunks are
“napped at the basal region
destroying the entire Lret-
iWycherley €f. al., 1962). In
many cases uprooting of
entire trees could be se«m

Cyclonic storms can
inflict both internal and
external wounds. If the
trees are not broken, the
trunks are twisted and
resultant stress crush the
internal tissues including,’
wood, splitting and cracking
the bark \Fig.2). These
wounds are most harmi'ul,
since they help invasion of
pathogenic microbes and
foreign bodies deep into the
plant system. This causet.
considei*able decay of wood
and such trees ai-e most
vaulnerable to wind damage
subsequently. As timi*
advances these wounds heal
from inside but never clo»e.
The healed trunks are
generally unsuitable for
tapping.

h. Damage by fire:-

Fire damage can occur
in rubber plantationp
during wintering months
when the floor is covered
wiih diy leaves. The genural



reasons for fire hazai-ds i..
non-traditional regions like
Tripura is the traditional
slash and burn practised by
tribals in the vicinity of
rubber plantations. Fire
damage often causes the
death of the whole tree,
since all the conducting cells
and cambial cells at the
collar region are killed.
However, partially burnt
trees recoup by putting
forth callus and new
conducting tissues from
sides, leaving the burnt area
uncovered. Later the died
bark at the burnt ai-ea flake
olTexposing the wood and
make it more vulnerable to
wood borei-s, and wood
decaying microbes. This
generally weaken the tree
at collar region and trees
collapse during wind,
c. Damaging effect of
hailstorms:-

HailsUarms are common
phenomenon in subtropical
regions including
North-Eastern India
(Pushpadas and
Karthikakutty Amma,
1980). Reports ofsevere hail
damages on other crops are
available from elsewhere
(Evans, 1978). However, the
report on extensive damage
of rubber by violent
hailstorms is quite rare
except for the one which hit
experimental farm at
A~ rtala during April, 1986
(RR11,1987). The high
velocity hail fall usually

chip of the bark inflicting
considerable damages to one
side ofthe trunk. The depth
of wounding generally
varies from superficial to
deep into the cambial zone
and size of damaged patches
vary from small spots to
large patches. The opposite
side ofthe tree genei-ally
stay intact, however the
trees in addition sufTer from
all common wind inflicted
damages. Studies show that
the recoveiy of the tree is
very slow and many trees
fail to I'estoi'e its original
bark stnacture, causing
considerable yield
depression from the
damaged sides (unpublised
data). The regenerated
areas ac*einterepereed with
protuberances, longitudinal
wound scars, cavities and
islands ofvirgin bark which
cause considerable difTiculty
while tapping (Fig.3)
d. Lightning damages:-
The upward stroke of
each lightning causes q
current ofalmost 100,000 A
to pass through the fti-ee,
causing excessive internal
heating. This generally
result in splitting up of
vascular tissues and
cracking of trunk. Lightning
hit wounds are always fatal,
and even ifany trees
survive they are totally
unsuitable for tapping
(Steinmann, 1925).

HI. Woygcdtioq%;l_)y othei-

Animals, pests and
diseases and physiological
abnormalities are other
factors which induce wound
and/or wound reaction in
H efea trees,

a. Damage causcd by
anintals

Animals damage on
Heoea trees are not
common. However animals
like monkeys are reported
to cause branch snaps. Wild
pigs cause bark damagi* by
sharpening their tusks and
porcupines damage roots hy
digging into the soils. All
these wounds permit enti-y
to pathogens and cau.se
subsequent damage to the
trees.

b. Woumis caused by pentH
and diseases:-

By and lar”™, no pest
induced wounds are seen jji
Hevea. On the other side
disease like patch canker
(Phytophthorapalmivoru).
Pink di-"-ase {Corticiiim
sabnomojlor), Collar rot
{Vstulina deusta), Black
stripe {Phytophtho)ns"p*(t.),
mouldy rot [Ceratocyatis
fimbriata), white root
disease {Tigidoporus
ligiiosus). Red root diKini.se
iGanodenna
pseudoferreum) and brown
root disease (PheUiniis
noxius) cause considerable
damage, inducing wound
related reactions. In cu.se of
trunk and branch diseas<*s



the entii'e affected bark is
destroyed in severe cases
and undeilyingwood is
exposed. If tree recovere the
exposed wood is not covered
fully rendering trees
unsuitable for tapping. In
many cases, including root
diseases the trees die due to
infection if not treated
properly (Johnston. 1989).
c. Wound reactions due to

physiological disorders:-

The most spectacular
physiological disoi'der in
Hevea is tapping panel
dryness (TPD). TPD
generally triggere severe
wound induced reaction in
afTected trees. Most of the
old tissues are destroyed
and new abnormal tissues
develop ~\Fg. 4), resulting in
warty and swollen trunk
which is unsuitable for
exploiliition, and often
devoid of latex (Fay and
Jacob, 1989: Gomez and
Ghandimathi, 1990).

Wounds in general,
adversely affect the gi*owth
and yield oU levea ti-ee.
Many of the instances of
wounding can be
contixjllod/minimised except
in the case of those
resulting due to natural
factoi-s. Thei'ufoi'e,
procautionaiy measures
should be taken,

 to reduce the frequencey
of tapping.
* not to injure cambiaUone,

« not Wjrn slashes in the
vicinity of plantation.

< to prevent illegitimate
wounding by trespassers,
to prevent wild animals
by erecting fencings,

« to control pest and
diseases, and

« to prevent damage to
collar region while
weeding.

However, in the event of
any wound occurrence the
trees are to be given rest to
recoup and to increase the
cambial activity. Damaged
trees should be well
fertilized and irri~“ted
CKramer and Kozlowski,
1979). The application of
wound dressing compounds
may be skipped since it is
reported to have no effect on
wound healing (Neely, 1970)
and it infact may reduce the
wound healing process
iKi-amerand Kozlowski,
1979). However, in India
wound dressing compounds
are being used by many
planters as panel protectant
and wound dressing
material as they feel that
they promote the healing
process ~*Radhakrishna
Pillayand George. 1980).
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reasons for fii-e hazai-ds in
non-traditional regions like
Tripura is the traditional
slash and burn practised by
tribals in the vicinity of
rubber plantations. Fire
damage often causes the
death of the whole tree,
since ail the conductingcells
and cambial cells at the
collar region are killed.
However, partially burnt
trees recoup by putting
forth caiJus and new
conducting tissues from
sides, leaving the burnt area
uncovered. Later the died
bark at the burnt area flake
off exposing the wood and
make it more vulnerable to
wood borei-s, and wood
decaying microbes. This
generally weaken the tree
at collar region and trees
collapse during wind,
c. Damaging effect of
hailstorms:*

Hailstorms are common
phenomenon in subtropical
regions including
North-Eastern India
(Pushpadas and
Karthikakutty Amma,
1980). Repoi-ts ofsevere hail
damages on other crops are
available from elsewhere
(Evans, 1978). However, the
report on extensive damage
ofrubber by violent
hailstorms is quite rare
except for the one which hit
experimental farm at
Agartala during April, 1986
(RRI11,1987). The high
velocity hail fall usually

chip of the bark innicting
considerable damages to one
side of the trunk. The depth
of wounding generally
varies from superficial to
deep into the cambial zone
and size of damaged patches
vary from small spots to
large patches. The opposite
side ofthe tree generally
stay intact, however the
trees in addition suffer from
all common wind inflicted
damages. Studies show that
the recovery ofthe tree is
very slow and many trees
fail to restore its original
bark structure, causing
considerable yield
depression from the
damaged sides iunpublised
data). The regenerated
areas are interepersed with
protubemnces, longitudinal
wound scars, cavities and
islands ofvirgin bark which
cause considei‘able difTiculty
while tapping (Fig.3)
d. Lightning damages:-
The upward stroke of
each lightning causes a
current ofalmost 100,000 A
to pass threugh the tree,
causing excessive internal
heating. This generally
result in splitting up of
vascular tissues and
cracking of trunk. Lightning
hit wounds are always fatal,
and even if any trees
survive they are totally
unsuitable for tapping
| (Steinmann, 1925).

1U. Wounding by other
factors:-

Animals, pests and
diseases and physiological
abnormalities are other
factors which induce wound
and/or wound reaction in
Hevea trees,

n. Damage eauscci by
animals

Animals damage on
Hevea trees are not
common. However animals,
like monkeys are reported
to cause branch snaps. Wild
pigs cause bark damugi- by
sharpening their tusks luul
porcupines damage roots Iy
digging into the soils. All
these wounds permit enLiy
to pathogens and cause
subsequent damage to the
trees.
1j. Wounds caused by peMH

and diseases:-

By and large, no pesL
induced wounds are seen in
Ifevea. On the other side
disease like patch canker
{Phytophthorapahnivoru),
Pinkdi-"ase {Corficitan
salmontcolor), Collar j-ot
iUstulina deusta), Black
stripe {Phytophtliora spp.),
mouldy rot (Ceralocyatin
fimbriula), white reot
disease iTigidoporus
lignosits). Red i'ootdiheane
[Ganoderma
pseudoferreum) and brown
root disease {Phellinus
noxius) cause considerat)te
damage, inducing wound
related reactions. In case of
trunk and branch diseanes



the entire affected bark is
destroyed in severe cases
and underlying wood is
exposed. If tree recovers the
exposed wood is not covered
fully rendering trees
unsuitable for tapping. In
many cases, including root
diseases the trees die due to
infection if not treated
properly fJohnston, 1989).
c. Wound roactioQs due to
physiologicul disordere:-
The most spectacular
phyaiological disorder in
Hevea is tapping panel
dryness tTPD”™ TPD
generally triggers severe
wound induced reaction in
affected ti'ees. Most of the
old tissues are destroyed
and new abnormal tissues
develop ~Fig. 4), resulting in
warty and swollen trunk
which is unsuitable for
exploitation, and often
devoid of latex ~Fay and
Jacob, 1989; Gomez and
Ghandimuthi, 1990).
Wounds in general,
advei-sely afTect the gi owth
and yield oiH t'cea tree.
Many of the instances of
wounding cnn \i?
conti-olled/minimised except
in the ais>oof those
resulting due to natural
fuctora. Therefore,
prccautionaiy measures
should be taken,
« to reduce the frequoncey
of tapping.

« nottoinjui~cambialrone.

« not Ultrn slashes in the
vicinity of plantation.

« toprevent illegitimate
wou nding by trespassers,
to prevent wild animals
by erecting fencings,

 to control pest and
diseases, and

 to preventdamage to
collar region while
weeding.

However, in the event of
any wound occurrence the
trees are to be given rest to
recoup and to increase the
cambial activity. Damaged
trees should be well
fertilized and irrigated
(.Kramer and Kozlowski,
1979). The application of
wound dressing compounds
may be skipped since it is
reported to have no effect on
wound healing tNeely, 1970)
and it infact may reduce the
svound heating process
(Kramer and Kozlowski,
1979). However, in India
wound dressing compounds
are being used by many
planters as panel protectant
and wound dressing
material as they feel that
they promote the healing
process (Radhakrishna
Pillay and George. 1980).
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applicat
DATA I

mt rogrammes using
satellites have established
the combined use of
sophisticated space and
remote sensing technology
for both measurement and
monitoring of natural
resources on the earth’s
surface. Satellite imagery
provides better and
economical data than the
conventional methods as it
facilitates synoptic viewing
oflarge land areas. Thus
satellite imagery can speed
up survey of natural
resources which could prove
to be veiy beneficial in
certain research and
developmental actvities.

Remote sensing is the
art and science of acquiring
data about an object from a
remote point without being
in physical contact with the
object of interest. The
sensors employed in remote
sensing, record the
reflectance/emittance from
the objects after they
interact with the incident
energy i.e. electromagnetic
radiation (EMR), coming
from the sun. The present
day remote sensors operate
from visible region to
microwave region of the

Gomma/Xray ,h*
? a?.,

ionofremotely sensed

N RUBBER CULTIVATION

D.V-K-Nageswara Rao and Jacob Pothen
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Fig 1 Electromognetic specUurr

AMSterEam.

electromagnetic spectrum
(EMS) (Fig.l).

There are two types of
Sensors which are presently
in use viz., Image oriented
sensors and Numerical
oriented sensors. Image
oriented systems are used
by mounting them to
aircrafts. Here the data of
an object is recorded as an
imago i.e. photographs.
Whereas the numerical
oriented systems can be
mounted to both aircrafts

Cjsevier

Science  Publishers 0V,

and satellites which record
the data in digital format.
Both types ofsensors
operate in visible, infrared
and microwave regions of
the EMS. The advantage of
aerial photographs is that
stereoscopic vision is
possible while the satellite
sensors do not provide for
stereoscopic vision with the
exception of the French
satellite, SPOT. The groat
advantage with numerical
data is that it givra scoj>e



for multiple enhancements
For better image. Whei-as
image oriented data has
less nexibility for being
enhanced.

Typical for present
time remote sensing
research is the
multiconcept approach
which comprises:

* multispectral Cor
multiband) observation
which is in different
wave ien”*hs to enable
sgecti—ai signatures of
objects.

multistation
obsei'vation which is
from different stations
at the same altitude (for
stei'eoscopy) or at
different altitudes.

multipolarisd
observation (for
polarising properties) of
objects.

- multidate (or
multitcmporal)
obser\'ntion which is of
same area or object at
different times or
seasons.
multienhancement or
enhaneemtnof imagery
derived fi-omdigital
processing or
pbotogi-aphic recoixJing.
(Mulders, 1987)

W SSIBLE APPLICATIONS
OF HEMOTELY SENSED
DATA HELATED TO RUB-

BER-

Rubber is a deciduous
tree species intraduced
first to tropical India in
early 20th century and

this region is designated
as the traditional region of
rubber cultivation. Owing
to increased demand for
natural rubber, it paved
its way to other
non-ti-aditional regions.
There are however,
continuous efforts to
identify new potential
areas which can be
brought under rubber in
both traditional and
non-traditional regions.
This paper is an effort lo
identify different aspects
which could be looked into
with the help of remotely
sensed data. Following are
some or the areas where
remote sensingtechnology
could prove useful.
1. Soil surveys for
identification of suitable
soils
2. Identification and
distribution of rubber and
a*eaunder plantations
3. Identification of
different rubber clones
4. Assessment of
moisture status
5. Detection of damage
caused by diseases, insect
pests and other hazards
6. Agixjnomic conditions
7. Application of GIS
module
| Soil surveys for IdeDtiflott-
lion of suitable sulb:
The importance of soil
survey's in identifying
areas suitable for specific
crops has long been

proved. While the
traditional soil survey
techniques are time
consuming, remotely
sensed data will help in
conducting soil sun.’eys in
much less time with
considerable accuracy.
The non-ti-aditionai areas
of India could be surveyed
to identify potential soils,
suitable for rubber.

There are certain
methods of image analysis
with reference to
identification of soils as
described by Bennema
and Gelens (1969). Th™e
methods include aspect of
element analj'sis,
physiographic or
physiognomic analysis
and morphogenetic
analysis. By the
utilisation of apporpriate
method of interpretation,
the basic aspects,
compound aspects and
infen-ed aspects of soils
am be derived, depending
on the factors of soil
formation. For example, in
humid ti'opical or
sub-tropical areas it is not
possible to identify the
soils directly as it will be
covered by vegetation and
by physiogi-aphic anai>"is
only it can be interpreted.
Whereas in arid and
semiarid regions there
could be direct exposure of
surface soils and it is easy
to identify the soils.



}506) 10607)

pm

,0.7-0.,,

Typic Uslochmys
TypicChromusl*rts
Jypic Pelluslerls
Poleustollk: Chromusterls
Wc Pelluslerls
yac Pliushbi$
Tydc Pelluslerls

SPECTRAL
P<g 2 Special redecionce ot soils

Source

Dmi

V0.9 : 330

Similarly, the inferred
aspects like parent
material, soil depth and
erosion condition etc. can be
detected only by
physiographic analysis and
morphogenetic analysis and
element analysis may not be
much helpful particularly in

humid regions where rubber
is normally grown.

For successful
cultivation of rubber all
aspects of soils are to be
looked into. i.e. slope, depth,
chemical nature ofsoils,
erosion conditions etc.
which influence nutrition

and anchorage eftc..
Application of remote
sensing techniques wiJ]
enable us to identify and to
quantify the suitable soils
over large areas for rubber
cultivation by using
appropriate image
interpretation method.

Literature is available
on delination of different
soils by analysing spectral
reflectances. Dwivedietal
(1981) could separate
different soil series using
spectral reflectance values
recorded using field
radiometer corresponding to
Landsat MSS. (Fig. 2).
Similar report was given by
Govardhan (1991) on
delineation ofsoils based on
field radiometer studies.
Kashiram and Nageswara
Rao (1993) reported
separation of more number
of physiographic units and
corresponding soil
associations by using liiS
data than the conventional
method ofsoil survey.

In NE states,
particularly in Tripura,
shifting cultivation is in
practice which pos(”™ a
potential threat ofland
degradation. NRSA (1991)
had estimated the extent of
jhummed areas in entire
Tripura state using Landsat
imagery. Such data can
very well be used for
extension ofrubber in these
areas for not only
rehabilitatingjhumias (who
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practice shifting cultivation)
but also for arresting
further degradation of land.

It is evident that remote
sensing could help us to
identify areas where ruber
could possibly be grown.
This could be done on a very
tat” scale in a
comparatively shorter
period oftime and with
much lesser effort.

2. IdcQtlficAtioD and
distribution of rubber and area
under ptantationa:

It is evident that under
a given set of conditions, it
is easy to distinguish
different plant species with
their specific reflectonces.
Fig.Sa indicates the spectral
signature ofa typical leaf
over a range of different
wavelengths. This curve

20 22 2< 2€
wavelength (gm)

ol lypieal gr»tn Ito(

shows highest absorbance in
red region and highest
reflectance in near infrared
region which is mainly due
to chlorophyll content.

Fig.3b gives an idea as to
how different plant specira
vary in their spectral
reflectances. Similarly
rubber can also be identified
by its specific brick red tone
on the image.

The extent of area
under rubber is a data
which is of great importance
to both the planner as well
as the person concerned
with research and
development. Although we
have data on the total area
under rubber, Itis dinicult
to verify its accuracy
periodically. The dat™ on
area under rubber helps the
planner and policy maker to
predict theyield in a
particular year which in
turn helps in deciding
important matters like
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Similarly, the infen-ed
aspects like parent
material, soil depth and
erosion condition etc. can be
detected only by
physiographic analysis and
morphogenetic analysis and
element analysis may not be
much helpful particularly in
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humid regions where rubber
is normally grown.

For successful
cultivation ofrubber all
aspects ofsoils are to be
looked into. i.e. slope, depth,
chemical nature ofsoils,
erosion conditions etc.
which influence nutrition

1.Z 1993

and anchorage etc..
Application ofremote
sensing techniques will
enable us to identify and to
quantify the suitable soils
over large areas for rubber
cultivation by using
appropriate image
interpretation method.

Literature is available
on delination ofdifferent
soils by analysing spectral
reflectances. Dwivedietal
(1981) could separate
different soil series using
spectral reflectance values
recorded using field
radiometer corresponding to
Landsat MSS. (Fig. 2).
Similar report was given by
Govardhan (1991) on
delineation ofsoils based on
field radiometerstudiea.
Kashiram and Nageswara
Rao (1993) reported
separation of more number
of physiographic units and
corresponding soil
associations by using 11tS
data than the conventional
method ofsoil survey.

In NE states,
particularly in Tripura,
shiflingcultivation is in
practice which poses a
potential threat of land
degradation. NRSA (1991)
had estimated the extent of
jhummed areas in entire
Tripura state using Landsat
imagery. Such data can
veiy well be used for
extension of rubber in these
areas for not only
rehabilitatingjhumias (who
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practice shifting cultivation)
but also for arresting
further degradation of land.

It is evident that remote
sensing could help us to
identify areas where ruber
could possibly be grown.
This could be done on a veiy
large scale in a
comparatively shorter
period of time and with
much lesser efTort.

2. Identification and
distribution of rubber and area
under ptantationa

It is evident that under
a given set of conditions, it
is easy to distinguish
different plant species with
their specific reflectances.
Fig.Sa indicates the spectral
signature ofa typical leaf
over a range of djfferent
wavelengths. This curve

shows highest absorbance in
red region and highest
reflectance in near infrared
region which is mainly due
to chlorophyll content.
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Fig.3b gives an idea as to
how different plant species
vary in their spectral
reflectances. Similarly
rubber can also be identiHed
by its specific brick red tone
on the image.

The extent of area
under rubber is a data
which is of great importance
to both the planner as well
as the person concerned
with i~earch and
development. Although we
have data on the total area
under rubber, it is difficult
to verify its accuracy
periodically. The data on
area under rubber helps the
planner and poli<y maker to
predict theyield in a
particular year which in
turn helps in deciding
important matters like
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imports and suppoi-t price
etc.. It is also essential to
liave details of the extent of
area under i-ubber in a
given geogiaphic area for
monitoringdifferent growth
conditions. This estimation
ofarea under rubber can be
achieved using satellite data
by digital analysis. Digital
analysis enables us to
analyse each pixel (picture
element) so that higher
accuracies can be obtained.
Normally, the supervised
classification will help in
area estimation which uses
independent information
e.g. spectral rellectance to
define ti-aining - data for
establishingclassification
(Sabins, 1978). To enable
supervised classification, it
is necessary to do
interactive processing with
computer, visual
intei'pi'etation and ground
investigation. There was a
report by Menon (1991)
about the ai'ea under rubber
in Trissur district of Kerala
usingsupervised
classification technique in
digiUl analysis of IRS- LISS
| data. For obtraining better
image, there are other
enhancement techniques as
described by Sabins (1978).

3. Identifieation of different

rubber cloueti:

Identifjcation of
different clones and their
distribution can better be

achieved by usingsateliite
data. As such this
infonnation is needed for
identifying the location
specific clones and for yield
statistics. It is known that
any significant variation in
any parameter which afTect
the spectral i™flectance will
definetely give a scope for
detection of such change.
For examle, Gui-ui'aja Rao
et al. (1988) showed that
there were significant
difTerences in epicuticular
wax contents in leafamong
some clones they studied
viz., GI1.RR11308, RRII105.
RRIM 43and T)ir 1 which
led to significant variations
in their spectral i-eflectances
recoi-ded by spcctro
mdiometer. Similarly, other
parameters with established
significannt variations in
certain moi*phological and
physiological features may
well be utilised in
differentiating rubber
clones. The extent ofarca
under each clone can be
calculated usingsupervised
classification technique in
digital analysis in
combination with ground
investigation.

4. Asseasineut of moisture

status:

Thermal infrared band
data pertains to thermal
properties of the objects of
interest in the environment.

This thermal IR data can be
used in the

. estin]ation of evaporation
over large areas

study of microclimate
study ofsoil temperature

and Soil moisture
conditions and

detection of diseased crop
areas ctc. (Muldei*s, 1987).
The above mentioned
parameters however,
influence the leaf
transpimtion to maintain
the leaf temperature at
optimum level. These
changes in temperature
which are influenced by
transpiration can be
measured by sensoi-s
workingin middle IR rt!gion
of EMS. This information
gives an idea about the soil
moisture status as a whole
for further monitoring to
maintain optimum moisture
conditions.
S. Dtitectiou of damage cmiumu]
by disonscs, Insei't
aiul other hazards:
There will bo
difTerences between healthy
plants and plants acted
upon by damage agents like
msects, diseases, fire, water
deficit, Hoods and storms
etc. with reference to their
spectral reflectances. The
manifestation of damage
may be
* amorphological change
like stunted gi'owth,
defoliation, loss of
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branches and wilted look

« aphysiolo”cal change
like decrease in
photosynthates,
deterioration of
chloroplaste etc.

« orboth

A morphological change
imparts a decrease in
reflectance in especially IR
region. Whereas the case of
physiological change
mainfests a shift in g”en
peak towads yellow peak
due to deteriotation of

chloroplasts and fmally a

shift towards red region.

These changes in spectral

reflectance can be detected

and quantified with digital
image analysis. Reports are
available pertaining to
damage detection and
quantification of the
damage caused by different
agents. Vogelmann and

Rock C1989) used Landsat

TM data for detection as

well as quantification of

damage caused by pear
thrips in forests. They had
made use of single band
data and ratio-based
transformations for
detection and classification
of the extent of damage.

Similarly, such detection

techniques can be extended

to the case of rubber also for

the estimation and to know
the spread ofdamage

because of outbreak of pests

and diseases so that timely
control measures can be

adopted, using satellite data.

6. Agronomic condltioos:

Early reserch work on
relationship between
spectral reflectance and
agronomic conditions had
led to the development of
transformations or
vegetation indices where
ratio-based transformation
data are related to the
vegetation parameteres.
Common ratio vegetation
indices include green/red
index, NIRA'IS index and
Normalised Difference
Vegetation Index (NDVI =
N1R-V1S/NIR+VIS). With
the above indices, it is
possible to assess agronomic
conditions which inturn
affect the reflectance

properties. Much of the
work was done on field
crops in which spectral
reflectance values were
used in assessing crop
conditions. Walburgei. al
(1982) were able to
distinguish four levels of N
fertilisation in com. The
reflectance difTerences were
related to leaf chlorophyll,
leaf total N concentration,
LAl and soil percentage
cover. Similarly, Hinzman
et. al. (1986) conducted
experiments with winter
wheat with three levels of N
fertilization. They were able
to delineate two extreme
levels of N fertilization with
spectral reflectance at four
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difTerent stages ofgrowth
namely tiJlering, heading,
6ofl dough and harvest
maturity (Pig. 4). They
concluded that nearlR
reflectance, IR/Red ratio
and greenness index
performed best for
discriminating treatment
levels. Perhaps such indices
can be developed in case of
rubber also to assess the
agixtnomic conditions at
varied growth stages which
will help in monitoring the
optimum gi‘owth conditions.
This is possible with
satellite imagery aided by
digital analysis, visual
interpretation and ground
truth survey.

7.Application of cis module:

GIS (Geographical

Information System) is a
soft ware package which can
be linked to digital image
processingsystems. GiS
helps in making various
thematic maps and to
superimpose them vertically
on a given geographic area.
Similarly, GIS can be
extended to the case of
rubber also whereby the
thematic maps related to
the distribution of rubber,
fertility map, soil map,
agronomic conditions and
yield etc. can be generated
and can be superimposed
vertically to get a
comprehensive picture of
rubber in one given
geogrphic area like one

I subdivision or a district or
at a state level.

Besides the above
mentioned major
applications, remotely
sensed data can be
interpreted for patterns of
wintering, clonal variations
in wintering by using
multispectral and
multitemporal data. A lot of
work is going on with
reference to above ground
biomass estimations and
cropyield modelling by
usingsatellite data. Such
works can be taken up in
mbber too which can help
us in predicting yield under
a given set ofagronomic
conditions. It can be
positively concluded that
there is a lot of potential for
application ofremotely
sensed data in various
aspects related to rubber
and its cultivation.
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contact”™ iminchjfm

Young plants of rubber
when field planted
experience photoinjury due
to direct exposure to
sunlight, specially so after
the rainy season. The newly
emerged shoot is shaded
after the rainy season using
plaited coconut leaves or
bamboo baskets. In
situation where advanced
planting materials viz: the
ones raised in poly bags, are
field planted, there is no
need ofsuch artificial
shading of the shoot. Brown
stem is white washed with
lime to protect it from sun
scorching. However, th'e
plants also experience
partial damage of leaves
due to dii'ect exposure to
sun litht as evidenced by
leafyrllowing. This can lead
to i'eduction in gi'owth in
spite of moisture
availability. Providingof
shade using coconut leaves
or other materials is costly
duo to the larger size of the
plants. Nevertheless contact
shading of the leaves using
china cluy was found
elTective in providing shade.

Spray dried clay (china
clay) commercially known
as Bombay clay can be used
as contact shading material.
In this method, ten per cent

solution of spray dried clay
(1 kg spray dried clay in 10
litres of water) is mixed
with 3 percent gum arabica
solution Ccommercially
available as Dealer Vet). On
an average, oneyear old
plant would I'equire 45ml of
the solution for each spray.
The suspension can be
sprayed on leaves and
tender portions of the plant.
Spraying is done using a
Knap sack sprayer. Before
spraying, the solution should
be mixed thoroughly to get a
uniform suspension of the
clay particles.

Usually contact shading
is done once the post
monsoon showers are over.
Two rounds of spraying is
i-egaired for effective
shading in a season. Second
spraying is done after 45-60
days. The young flush that
emergt?a after the first
spraying will be shaded by
the second sproying.
Spi-ayinghas to be done in
such a way thai a thin
uniform sprinkle is given on
th= entire upper surface of
the li".ifand tender portion
of Ehi“/Lem. Spraying on the
lower surface of leaves
should be avoided as far as
possible. Since the particle
size of china clay is ver>'

mature

small t<0.1 mm), it provides
a close and thin spray on
the leaf surface. Care
should taken not to spray
on the leafsurface. Care
should be taken not to spray
against the wind direction
and when the wind speeds
are high. This method is
more useful in Karntaka,
Goa, Maharashtra and
other regions where
extreme drought is
experienced. In such
situations contact shading
has to be combined with life
saving irrigations. In the
traditional rubber growing
areas contact shading can
be done under rainfed
conditions also. Here white
washing may be done soon
after the cessation of
monsoon and the contact
shading can be done after
the cessation of post
monsoon showere also.

liequiremeDt of The
materials, labour and cost
ofspraying
A suspension of 2.5 kg
Bombay clay in 25 litres of
water mixed with 625 ml
dealer vet would be
sufficient forspraying550

(Continuedon Puti® 34)



BROWN BAST DISEASE OF
RUBBER TREES

Di,»a0,, Aano.to.,

Brow n bast disease,
indigenously known as
‘Pattamarappu’,occurs in
al] the rubber growing
countries of the world and is
one of the most important
diseases adversely affecting
the productivity ofrubber
trees. High yielding clones
li ke RRII 105, PB 311, PB 235,
RRIM 600, PB 28/59 etc. ai-e
more susceptible to the
disease. Complete
prevention ofthe disease or
cure still eludes the
research seluths.

S>-mptoms of the diseiise
One of the earliest

symptoms ofBrown bast
disease in many cases,
though not in all, is late
drippingof latex. Normally,
after tapping a nabber tree,
latex flows for a period of
one to three hours. A short
duration of flow signifies an
attenuated yield and a
prolonged duration of flow
heralds the onset on Brown
bast. Reduction in dry
I'ubber contect (d.r.c) of
latex also portends the
advent of the disease. The
inner sides of the bark turn

Dr. M. V, Pushpadus
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brown and on tapping, latex
will not drip from part of
the length of tapping cut or
the whole length of cut, as
the disease advances.

NOTE

Brown bast or Tapping
Panel Dryness (TPD) as it is
called now, is considered to
be a physiological dborder.
The views expressed In
the article are the author’s
own and not necessarily of
the Rubber Board. The
relationship between the
girth of the tree and in-
cidence of TPD is not
proved. The preventive/
curative measures recom-
mended are also not fully

supported by the Board*
-Editor

3 plitting of bark and
formation of burrs, bulges
and other deformations of
the tapping panels appear
in the advanced stages of
the disease. Though initially
the symptoms of dryness
are restricted to the panel
under cun‘ont tapping, the
disease may spj-ead to the
opposite panel and even
upper panels in later stages.

Causes of the disofuje

The disease is not
considered to be caused by
any fungus or other
micro-organisms and is
deemed as a physiologicsal
disease resulting from the
inability of the latex vessels
to produce latex on tapping.
High intensity of tapping
like daily or once in two
days tapping in the case
high yielding clones like
RRH 105 is usually one of
the main reasons for the
incidence of the disease.
Deep tapping resulting in
severe wounding of the
tapping panel also
contributes to the incidence
of the disease. It usually
first appears on trees with
the highest girth (within
the same clone) giving the
largest quantity of latex per
tapping. Trees wluch lose
the sun-exposed terminal
bmnches through wind
damagejust before or alter
the commencement of
tapping also develop Hrowti
bast. Imbalance in mineitil
nutrition resulting from
faulty use of fertilizei's can
cause very high stability of
latex and prolonged

I duration ofits flow after



tapping, and this condition
leads to the development of
Brown bast. In very rare
cases, trees fail to give latex
at the commencement of
topping or go di7 after
tapping only for a few
days.This bafiling
observation defies a rational
explanation and is usually
attributed to genetic factors.

Mechanism of the incidence

It has already been
indicated earlier that the
cause of Bixjwn bast appears
to be the inability of the
trees to regenerate the
latex, which has been
removed in the previous
tapping. This inability may
be the result of functional or
anatomical factors which
adversely affect the
synthesis of latex or its How
from the latex vessels. The
functional factors may
result from lack of
availability of food
materials or essential
biochemical or mineral
constituents i-equii'ed for
the synthesis or (low of
latex. The anatomical
factors may stem from the
nonavailability of
biochemical or mineral
constituents which may
cause a derangement of
anatomical or structural
integi'iCy of the latex vessels
or the adjacent cells. Tlio
exact mechanism by which
the tree goes dry, however,
still remains in the realm of
hypothesis and conjecture.

Girth of tree and
incidence of disease
Observations made by

the author in a large
number of estates in India,
Malaysia and Indonesia
have shown that the
incidence of disease is more
for trees with relatively
larger girth. The larger
girth may result from
positional advantage of the
tree or from favourable
interaction between stock
and scion if the tree is a
budded one. As stated
earlier, in any block of
tapping trees of the same
clone, the earliest s>Tnptoms
of Brown bast are noticed in
trees with the hipest girth.
Nonuniformity in
growth will favour the
incidence of disease, if a
high percentage of failure
occurs in the establishment
of plants in the year of
planting itself, there will be
a large number of supplies
in subsequent ycai*s, with
ihe result, that at the time
of commencement of
tapping, those plants which
sui-vived during the year of
planting will have attained
much higher girth, and such
trees will become more
susceptible to the disease. It
has been obsei'ved that, in
the case of Bi-own bast
alTected trees with higher
girths than normal trees in
the same tappingblock. the

length of tapping cut is
usually about one third
more than the length of
tapping cut of norma] ti-ees.
The longer the tapping cut,
the larger number of latex
vessels cut and hence
greater the yield of latex.
Although the output of latox
in the case of trees with
lai”Nr girth is more, tht-
inputs such as water,
mineral nutrients, sunlight,
food materials and other
essential biochemical
constituents required f<ir
the production and flow of
latex may not be higher
than those of trees with
normal girth. This disparity
in outputs and inputs may
trigger the mechanism
which brings about ihe
onset of Brown bast at
higher rate than is the case
with trees of normal girth.

Prevention and cure
1. Hi~ yielding clones
and in particularPBSII,
should be planted adopting
a minimum spacingof 22 fl
x I ftin hilly ten-ain and 16
fix 15 ftin flat areas,
2. Manuring may be done
on the basis ofsoil and leaf
analysis.
3. At the time of opening
ofthe trees, those with girth
of 25 inches (63.5 cm) or
more at a height of 50
inches (127 cm) from bud
union may be given a
special marking. Suc)i trees



may be tapped using one
third spiral tapping or may
be tapped on halfspiral
tapping at shallower depth
so that the quantity of latex
obtained from such trees is
more or less the same as
that obtained from trees of
normal girth. Ifyield
obtained from one third
spiral tapping is much less
than that obtained from half
spiral tapping of normal
trees, occasional stimulation
usjng 2.5 per cent Ethephon
could be done by lace
application to make up the
deficit in yield.

4. Highyielding trees like
RR 11105, PB 311, PB 235

(Continued form 24)
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plants. The costs of Bombay
clay and dealer vet are Rs.
12-50 kg~ and Rs 35-00 kg'™
respectively. One men
worker can spray 450 plants
in a day. One round of
spraying would cost
Ra.90.50 ha cost of
Bombay clay and dealer vet

etc. should be tapped only
once in three days. Trees
like RRIM 600 and PB 28/59
may also be tapped once in
three days at least for the
fii'st five years of tapping.
Extra or double tapping
may be avoided.
Rainguarding may be done
to get adequate number of
tapping days. Alternatively,
once in two days tapping
may be done without
rainguarding but with
tapping rest for two months
during the rainy season and
one month during the peak
ofsummer.

5. Late dripping trees and
trees with partial dryness
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ogy, Cultivation and Technology
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are as per the existing
market rates.
The advantages of contacl
shading are:
« the method is very cheap
when compared to
plaited coconut leaves

« China clay being an inert
material, it does not
cause any damage to the
plant.

maybepven tapping
fora genod ofEhree months

to oneyear, and tapping
e sl e
recovered on teat tapping,
6. Completely dry bark
may be tapped offéer
otherwise removed to
facilitate regeneration of
good bark, Bun-s and bulges
could also be chopped off
and levelled if the operation
is economic, and Bordeaux
paste may be applied on the
surface thus levelled.
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sis. Presented at the 81st Indian
Science Congress, Jan.3-8,
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Two ixjunds of spray will
give complete protection
to the plants against
photoinjury

It is easy to apply (using
a Knap sack spray<s) and
does not require any
additional labour to
i-einovc as it is easily
washed off by rains
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PINK DISEASE OF RUBBER CAN

BE PREVENTED

L. Thankamms, Josaph G. Maranukalam, SnnakuHy Joseph

X ink disease caused by the
fuiiffus Corticium salmonicolor \a
amajor stem disease ofthe rubber
ireein its immaturity phase. This
disease afTecting the main stem,
branching reKion or the branches
may kill the tree partially or asa
whole gradually, thereby reduc-
ing the productivity ofthe planta-
tion to agreat extent and hence it
is considered as one of the serious
diseases affecting the i”™bber tree
in Indiaatpresent. This diseaseis

| prevalentin areas wherethe rain-
Ifoil is very high.

| Eventhough this disease has
,been noticed on all clones avail-
lable, this is most serious on high
jyielding modem clones like RRII
1105, RRIM 600 and PB 217.

‘Historical background

Ttiwards the aimmencement
cof'fhis n-ntury when rubber plan-
! tatidiiH canu' into existence in the
‘fountry the piantingmaterial con-
' -isf.'tl of seedling populations

alone and al that time the occur-
| renec ot'ihih disease wasonly sp”™
I'riidic. This was due t*ithe genetic
Idiversits fxhibited by the seed-
Ilings. But thf ~iru.ition changed
ialong with the introduction of
1clones in the place of seed lings
:Since n tlon<'is developed from a
I'single mother plantby vegetative
multiplication all the progenies
exhibit genetic uniformity. This
uniformity is being exhibited in
the case of susceptibility to dis-
eases alLso, Along with the devel-
opmentofhighly susceptible mod-
ern clone.s like RRII 105 the inci-
dence ofthe disease appeared on

Dr S. N. Potty, Dr. Thartan George

large number of plants. Under
highly conducive dimatic condi-
tionsin disease proneareas alarge
number oftrees in an estate with
cloneRRI1-105 getinfected by the
disease. Eventhough the conven-
tional curative method by tracing
and treating the infected plants by
Bordeaux paste application could
very well manage the disease in
the early years, at present on a
clone like RR11-105 which is highl>
susceptible to the disease this con-
ventional method is found to be
highly impracticable and hence
inadequate. Therefore efforts at
evolving a more efFective, easy,
practicable and cheap method for
managing this disease have been
under way for the last few years in
the RRII. As a result a method of
preventing the trees from disease
incidence by prophylactic
premonsoon Bordeaux paste ap-
plication from the ground has been
evolved. It is always desirable to
preventadisease which is likely to
affect ft large number oftrees in a
plantation rather than to control
them after infection.

Climatic conditions
favouring disease incidence.

High and continuous rairfall.
‘o»at-spheric.en.pe.atur«a,d
high relative humidity are
favourable for the disease inci-
dence. Once the disease incidence
hRS been noticed in a plantation
the disease will spread quickly and
kill tree crowns or branches even
though the rainfall is not at all
continuous but only intermittent.
The disease will subside only with
the complete cesation ofrains dur-

ingthemonth ofDecember. Once
the cau.'ative fungus has estab-
lished. deeper inside the wood,
eventhough the fungus will stop
further ~owth, it will remain
dormantinside the wood tissues
until the onset of favourable cli-
matic conditionsduringthe mon-
soon nextyear when suddenly it
will get activated and continue
further growth until the affected
part and the pfjrtions above are
killed.

When the disease makes its
; appearance

The disease is normally no-
ticed onrubber plants when they
are two years old Eventhough
mplants m the age group oftwo to
\ten years are usually affected by
1the disease the severity of the

disease is mtfre during the sec-

ond and third yearsofpowth of
‘ the trees. The disease incidence
is normally noticed during the
months of June and July. The
! visible symptoms like branch
i drying and developnu'nt of
j iiecator and corticium stages of
|
i

the fungus appear usually dur-
i ing the months of September -
;. Octoberaflerthesouthwestmon-

vembi'r or even December are
over. Though the disease makes
its appearance on two year old
plantaduring the monthsoflune
orlJuly, on three year old plants
the disease may appear evendur-
ing the month of May owmg to
the spread of the disease from
lastyear'sinfected plantsand on



such plants the necator or
corticium stages may appeardur-
ingJune orJuly itself.
Clonal susceptibility

All clones are susceptible to
the disease but the disease inci-
dence is higheston RRIl 105 PB
217andRRIM 600.CloneGTlis
relatively tolerant to the disease.

S>Tnptoms

The initial symptom makes
its appearance in the form of a
white cobweb like mycelial growth
on the mainstem, first forking
region oron branches ontwoyear
old plants. This will be visible
onlyduring brightbreaksonrainy
days. When the surface is wet
this will not be clear. This myce-
lial growth spreads rapidly up-
wards and downwards alround
the affected stem portion and
when it penetrates deeper into
the bark latex exudation is no-
ticed. WTien infection advances
the lenticels in and around the
alTected area enlarge and small

: cushionshaped myecelialclusters
. appear through them or through
: bark cracks in lines. These are

called pustules. The bark at the
infected area rots and once the
bark all around the stem rots
ringing effect will be caused and
owing to the choking of the tds-
sues beneath, side shoot develop-

ment will be noticed from below
and later the whole of the portions
above will dry up. In favourable
climatic conditions, within one or
two months, diying up ofthe distal
portions may take place. Either
the whole crown or brandies; dead
and dried up, with dead brownish
leaves still sticking on them amd a
number of side shoots from below
the dead portion of the stem to-
getheris atypical symptom ofpink
diseaseincidence. Such later symp-
tom ofthe disease will normally be
noticed during the months of
Semptember - October when the
S.W. Monsoon is over and when
there is bright sunshine. On the
shaded under- surface of affected
branches a thick salmon pink
coloured thick crust appears as if
painted with pink colour. This de-
velops cracks and this is the
Corticuira or basidial stage of the
fungus. Itis from this salmon pink
colourofthe basidial stagethatthe
fungus has derived its name C.
saimonicolor. On such branches,
on the lighted upper surface small
orange red pustules appear which
produce irregularly polygonal
celled spores celled necator spores.
This is the necator stage of the
fungus. The necator spores and the
basidiosfHjres produced on the pink
crust are highly viable and they,
along with mycelial bits on contact

with susceptible host part can
vety well cause new iafocii™,
on healtliy plants.

How the disease can be
manaj~ed

The new disease manage-
ment technique by prophv-
laxis

The Rubber Board has bt'en
recommending only curative
treatment for pink disease upto
1992. But from 1993 season on-
wardsthe Board has started rec-
ommending prophylactic Bor-
deaux paste application before
theMonsoon forpreventinginci-
dence ofthe disease.

The new method of preven-
tive Bordeaux application to be
carried out on highly disease
susceptible clones growing in
disease prone areas is described
below;

Two year old polybag plants
inthe field are to be applied with
Bordeaux paste as a preventive
measure before the continuous
rainfall during June - July on
days when there is no rainfall.
Bythisprophylacticmeasurethe
plants can be protected from the
ravages due to pink disease to a
greatextent. Thistreatmenthas
to be repeated during the third
year also. The method of Bor-
deaux paste application on two
year old planUs against pink dis-
ease incidence is given below.

1) on plants having no
branches

Apply Bordeaux paste on the
stem at the portion where brown
colour of the bark merges with
meen colour in a 30 cm wide
)and all around. (Fig. I)

2) On plants with branches

Apply Bordeaux paste at the
branching region and also at the
portion where brown and green
bark merge with each other on
the leader in 30 cm wide bands



(Fig. 2)

3) On plants with two or more
branches of equal importance
from the branching region.

Apply Bordeaux paste at the
branching region and also at the
top most brown portion of all the
major branches from the fork (Fig.

4i In plants which are not
straight and which bend towards
one sid(v

In estates in the
neighbourh()(»d of mature rubber
tro(s thi> plants may grow with a
bond away from the trees insearch
ofsunlight. In the case ofpolybag
plants also some of the plants
may be bending towards one side
dui’ U) weight 1lIf cnnopy. In such
cases m addition to the usual
method of Bord(‘;iux application
on the forking region and above,
(he luiigicide has to bi‘applied on
the ct>nvex surface of the bent
portion to an additional 30 cm
li'ngth downwards. iFig. 5)
Prophylactic Bordeaux
paste application on 3 year
old plants

On three year old plants pro-
phylactic Bordeaux application
has to be continued on all major
lurking regions except the lower
must line and also on all the lead-
ers at the rt'gions where brown
;uul gri'en portions of the bark
iiu-rge with iMch other in 30 cm
banils all around (Fig. 5, 6 & 7).

Bmdeaux paste application
can bi‘done using a long handled
brush, us the one being used for
the whitewashing of walls, from
"he ground. Climbing on the trees
with or without ladder is notre-
quired.

How to prepare Bordeaux
paste

Dissolve 1kg coppersulphate
in fi litres ofwater. Shake 1 kg of
quick lime with a small quantity

ofwater and make it upto 5 litres.
For dissolving copper sulphate it
can be tied loosely in a cloth or a
gunny bag and left hanging from a
horizontal rod with the chemical
just touching the surface of water
taken in a suitable vessel and kept
assuch overnight. Coppersulphate
solution has to be slowly added to
the lime solution while vigorously
stirring the mixture being formed.
For prepartion of Bordeaux in
earthen ware, wooden or copper
vessels are to be used.

No sticker should be added to

. the Bordeaux paste

When it rains, after Bordeaux
paste applied prophylactically on
the bark surface has dried up, re-
distribution of the paste takes
place. Owing to reaction with the
rain water the active copper ions
are liberated which are washed
down to form a protective covering
on the whole ofthe bark below the
treated area. If an infective
propaguleofthefun”sintheform
of a spore or mycelium lands on
this it will germinate but will soon
get killed owing to the toxicity of
the active copper present there,

Bordeaux paste which gets
washed down intherain waterwill
get lodged inside small cracks on
the bark surface and in the lenti-
cels. This process will go on
throughout the rainy months and
as a result the surface ofthe stem
of treated plants will assume a

Fig a

dark brown colour compared to
the untreated control. Interest-
ingly the lichen growth common
on stem surface of rubber trees
will be absent on such treated
plants. So this process of con-
tinuous downward transporta-
tion ofcopper should go on unin-
terrupted so that the plant can
defend iL”elf against the inva-
sion of Cordcium attack. In or-
der to prevent the germinating
spores from entering the bark
should have active copper al-
ready presentoverthe wholesur-
face.

Butifastickerhas been added
to the Bordeaux paste it may
hold the fungicide firmly on the
treated surface itself, not allow-
ing it to leach down freely,
thereby preventing the lower
stem portions from aquinng re-
sistance against infection,
eventhoughthat may protectthe
treated area from infection

Therefore when Bordeaux
paste is being used for prevent-
ing pink disease incidence no
form of sticker should be mixed
with it.

For prophylactic premonsoon
Bordeaux paste application on
rubber trees for pink disease
management the cost mvolved
was Re 0,56 for a two year old
plant and Re 1.68 for @ three
year old one.

i —
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Precautions to be taken
while preparing and applv*
, ing Bordeaux paste

* 1) All the treps in a plantation

, to b*protected by the paste

] application.

j 2) A single premonsoon applica-

} ) tion ig topbe done in ay%%r.

| 3) The Bordeaux paste has to be
prepared using good quality
copper sulphate and freshly
slaked auick lime as per rec-
ommendation

4) Containers for Bordeaux
preparation should be ear
then, copper or woodenware.

5) Paste application has to be
done before the onset of con-
tinuous rains of south west

j  Monsoon.

j 6) The bark surface should be
i dr> atthe time of application.

1 7) Thereshouldbeaminimumof

;one hour's bright sunshine

I after application as well as

! before so that the paste dries
up on the treated surface.

8J No scraping should be done
before application.

9) No sticker has to be added
with the paste.

10) Application has to be done
using a long handled brush
from the ground. No ladder is
required.

Uj The treated plante need not
beobserved during the months
ofJ une to September to trace
infected plants.

12) During October and Novem-
ber one observation each has
to be made so as to trace in-
fected plants and they are to
be treated curatively using
Bordeaux according to the
stage of infection. If in the
cobweb stage asingle applica-
tion, if further advanced two
application, one before and an-
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Other after scraping affected
parts, in either case with a safe
margin of 30 cm above and be-
low, all around. The dead por-

tions if any has to bo cut off
with a margin of.IO cm and
the cut end treated with Bor-
deaux up to 30 cm length

Advantages of prophylactic Bordeaux application vis-a-vis
curative conventional Bordeaux application

Prophylactic

1) Only one application done
before the monsoon rains,

2) Since the operation is done
on bright days no interven-
tion due to rain,

3) Since the operation can be
done from the ground the
process is quite easy.

4) No scraping is required.

5) No technical expertise re-
quired. Easy operation re-
quiring no skill atall.

6) Disease is either much less
or scarce. It is very mild.

7) Total expense for 2nd year
and 3rd year paste applica-
tion is only Rs 2.24.

8) Preventive Bordeaux paste
application for prophylaxis
is comparatively effective
and rather easy.

Therapeutic

At least 10 tracings and fungi-
cide applications are to be done
at for- tnightly intervals. That
means each and every plant in
the estate has to be observed 10
times during 6 months In the
case of large estates involving
thousands oftrees tlie practical
difficulty and expense will be
very high. Hence impracticable.

Since the operation is to bocar-
ried out during rainy months
interference by rain likely.

Difficult F_Iang protection opera-
tion as climbing with or with-
out ladder is essential.

In most cases scraping and in
many cutting of dead branches
essential.

Detectingthedisease in itsearly
stage requires expertise and
good experience. Only skilled
labourers can do.

Disease incidence severe. Re-
peated infection on the same
trees due to extension ofprevi-
ous lessions or reinfection. New
infections from last years'
treated areas.

Total expense for 2nd and 3rd
year alone Rs 1,80.

Pink disease treatment is a six
month long difficult cultural
operation which is the most
worryinghead-ache for the rub-
ber grower.
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